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Palaontology of Southern China.



Serious illness prevented me for the past one year
from continuing the present study. It is to my great
regret that this report including the fossils from Cam-
brian to Lower Carboniferous is now published, leaving
the rest for ‘a future time. The report has already been
finished in December, 1918.

The atlas shows the fossils, ranging from Cambrian
to Lower Carboniferous and all here descrvibed, besides
those belonging to still Upper Paleozoic as well as

Mesozoic.

March 15th, 1920.

H. Yabe.
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Paleontology of Southern China.
By

H. Yabe and I. Hayasaka.

Introduction and Summary.

In the present paper are considered fossils from Southern China collected
by the geologists sent out by the Tokyo Geographical Society during the
five years, 1911-1915, and also those which have gradually accumulated in
my possession through the courtesy of many contributors during the past
fifteen years. The geologists who took part in the research work under-
taken by the Geographical Society were Messers S. Noda, Y. Ishii, S.
Yamane, N. Fukuchi, G. Kobayashi, and I. Sugimoto ; while the identifica-
tion and description of the fossils collected by them was deputed to me by
Mr. K. Inouye, Director of the Imperial Geological Survey and Secretary and
Councillor of the Tokyo Geographical Society. Among the fossils from
the other sources, there is one lot comprising a considerable number of well-
preserved specimens collected by Mr. K. Yamada, formerly Professor of the
Engineering College of the Imperial University of Kyoto, and the small but
very notable collection of Mr. S. Usui; parts of these two collections were
taken with me some years ago to Europe, where they were worked out by
late Prof. Dr. F. Frech of Breslau University, who is one of the most learned
in the geology and palaontology of China. The geological and paleonto-
logical results obtained from this material were published by him in the fifth
volume of Ferdinand von Richthofen’s monumental work ¢ China.” Further
the Mesozoic plant fossils in the collection of Prof. Yamada have already
been described by Prof. M. Yokoyama in his “ Mesozoic Plants of China.”"
While the fossils treated by Prof. Yokoyama are not included in the present
study, those described by Prof. Frech form a part of it.

1) Journ. Coll. Sci., Imp. Univ. Tokyd, vol. XXI, art. 9, 1906.



Biologically the material now at hand comprises fossils belonging to
very varied groups: it includes calcareous algae, fern-like plants, spheno-
phyllales, equisetales and cycads among the plants; and foraminiferas,
corals, brachiopods, bryozoas, molluscs and trilobites among the animals.
Of these fossils, Paleozoic corals—together with those from Northern China,
Japan and Korea—have been studied by myself since 1912, in collaboration
with Mr. I. Hayasaka ; the full accounts of these fossils will be given in a
paper entitled “ Palaeozoic Corals from Japan, Corea and China ” which will
apear in the near future in the Science Reports of the Tohoku Imperial
University, Second Series Geology. To this collaborator was also offered the
study of the brachiopods which form an essential part of the present material,
these brachiopods—all of the Palaxozoic age—have been worked out in
connection with his study in a wider scope, comprising all the Palaozoic
brachiopods from Southern and Northern China, Japan and Corea ; and his
results, as a whole, will be published also in the near future in the same
Science Reports.) The descriptions of all other fossils in the present report
together with some geological statements of general interest and a summary
of our previbus knowledge concerning the palaontology and geology of
China are my contributions.

Geologically the present material comprises fossils ranging in ages from
Cambrian to Jurassic, those of the Permian age being most numerous among
them. From Southern China,'vsome Lower Cretaceous plants and fresh water

shells have lately been described by M. Yokoyama® and Frech,” numerous

1) It is here expressedly stated that by mutual understanding between Mr. Inouye and myself,
all these parts also will soon or later and in modified or unmodified form be published in the said
Science Reports.

2) Yamada collected some plant fossils from Shi-kuan-tsu in Chao-hua-hsien and Sha-chi-
miao in Ho-chou, both in Prov. Sse-ch‘uan: these Yokoyama assigned to the Lower Cretaceous age;
they are: —

Shi-kuan-tsu. Sha-chi-miao.
Glossozamites hoheneggeri Schenk + +
G. acuminatus Yok. - +
Podozamites lanceolatus L. et H. + -
Coniopteris nitidula Yok. + =

Cladophlebis sp. =
Yokoyama: Mesozoic Plants from China. Jour. Coll. Sci., T6kyo, vol. XXI., art. g. 1906.

3) Cremer found some fresh water bivalves in a coal bearing formation developsd at Li-
tschong-yuan along the Yang-tse-kiang, 5 li above Fu-tschou, Tshung-king-fu, Prov. Sse-ch‘uan;
Frech who described these fossils under the name Unio cremeri Frech, U. j. bohmi Frech and
Cyrena (Miodon) cf. kiliani believed the age of the formation to be the lower Cretaceous. Frech:
in Richthofen’s China, vol. V. 1g11.
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interesting Later Tertiary and Pleistocene mmammalian remains described by

Owen, Koken, Schlosser? and Matsumoto,” and a Younger Tertiary plant

1) The important localities of Later Tertiary and Pleistocene mammalian fossils in Southern
China are, according to M. Schlosser, as follows:

Pleistocene: Tshung-king-fu, Prov. Sse-ch‘uan; I-chang, Prov. Hu-peh (Icess); Prov. Yun-nan
(lcess); Wu-ting-tshou, Prov. Yun-nan (cave); Schi-tsian-fu, Prov. Kuei-tchou (cave); King-jen-fu,
Prov. Kuang-si (cave).

Upper Pliocene: Stegodon beds of Western Kan-su (?), Yun-nan (?) and Fuh-kien (?).

Lower Pliocene: Red clay with Hipparion of Tschuug-tu-fu, Tsching-king-fu and Tshing-tchou
in Prov. Sze-chuan; of Si-ning-fu, Prov. Kan-su; of Tsching-kiang, Prov. Kuan-tung; or Prov.
Tsche-kiang. Reddish sand and greyish green marl with Hipparion of Wai-king-fu and Ju-tschou-
wei in Prov. Ho-nan; of I-chang and Jun-jang-fu along the river Han, both in Prov. Hu-nan.

According to Schlosser, the Pleistocene mammalian fossils from China constitute two different
faunas, one a lcess fauna of the Upper Pleistocene age and the other a cave fauna of the Lower
Pleistocene: characteristic to the former are

Elephas primigenius Blum. Rhinoceros tichorinus
Equus sp. Bos primigenius Blum.
Bison priscus Boj. Cervus mongoliae Gaud.
Cervus cf. aristotelis Cuv. Cervus sp.

Hyzna sinensis Ow.
and to the latter

Ursus aff. japonicus Hyznactos ? sp.

a Canidae of wolf-size Felis sp.

Hyzna sinensis Ow. Hyzna plicidens

Tapirus sinensis Ow. Chalicotherium sinense Ow.
Equus sp. Sus sp.

Cervus orientalis Cervus leptodus Kok.

Elephas namadicus Falc.
The Upper Pliocene fauna, less manifold in China than in Java, includes

Stegodon insignis Falc. Pantholopos hundisiensis
Aceratherium sp. Equus sivalensis Falc.
Gazella aff. subgutturosa Hyzna macrostoma Lyd.

On the other hand, the Lower Pliocene mammalian fossils are distinguished by him into two
different groups, a steppe and a forest fauna; to the former belong the remains found in the red clay
of Prov. Sze-chuan and others, and to the latter those from the reddish sandstone and variegated
marl of the Provinces of Ho-nan, Hu-nan, Hu-pei, etc.

Characteristic to the steppe fauna are

Mastodon pandionis Rhinoceros habereri
Aceratherium blanfordi : Anchitherium zitteli
Camelopardalis aff. sivalensis Falc. Alcicephalus sinensis
Urimiatherium sp. Gazella dorcadoides
Palzoreas sinensis G. altidens.
Plesiaddax Tragocerus
Paraboselaphus Strepsiceros
Pseudobos

and to the forest fauna
Vupes sinensis Schlosser Lutra brachygnatus Schlosser
Meles taxipater Schlosser Mavhairodus horribilis Schlosser
Dipoides majori Schlosser Cervavus pl. sp.
Cervus pl. sp. Mastodon lydeekeri
Rhinoceros brancoi Schlosser Ceratorhinus sp.
Equus cf. sivalensis Falc. Gazella palaosinensis Schlosser

Tragocerus sylvatica Schlosser
Numerous species described by Schlosser are, however, common to the two faunas, though each
of them is certainly more prominent in one of the faunas than in the other; thus most of the remains
of Hyzna, Palhyana hipparionum Grev., Mastodon aff. latidens, Camelopardalis microdon and
Hipparion belong to the Steppe fauna: while the greater part of all forms of Suidz and of Proto-
traceros and all the remains of Cervavus belong to the forest fauna.
2) Very recently, H. Matsumoto described
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described by Schenk ;" none of the fossils of these ages are représented in

the present material.

Hyena ultima Matsumoto

Stegodon orientalis Owen (=S. insignis of Schlosser)

S. sinensis Owen (=3. clifti of Schlosser)

Aceratherium banfordi Lydekker var. hippariornum Koken

Rhinoceros sinensis Owen :

Rt plicidens Koken
. Proboselaphus watasei Matsumoto
P liodon Matsumoto

Buffelus two sp.

Bibos geron Matsumoto A
from Prov. Sze-chuan (H. Matsumoto: On some fossil mammals from Sze-chuan, China. Science
Reports of the Tohoku Imp. University, II. ser. Geology, vol. I11., No. 1, 1915), and

Elephas aff. primigenius Blum. i

Equus leptostylus Matsumoto

Sus aff. scrofa Linne

Cervus (Pseudaxis) hortulorum Swinhce

Elaphurus davidianus M. Edw.

Bos primigenius Boj.

Bison exguus Matsumoto

A human sacrum 3
from Prov. Ho-nan (Matsumoto: On some fossil mammals from Ho-nan, China. Sci. Rep. vol.
1II., No. 1, 1915). Of the fossils from Sze-chuan, enumerated above, he distinguished two faunas,
one comprising those forms marked with an asterisk, and the other including all the remaining
ones. While the latter represents the Stegodon fauna of the Upper Pliocene age, the former are
believed by him to have been derived from a cave deposit of the Lower Pleistocene. Decidedly
younger than this is the Ho-nan fauna, which he assigned to the Upper Pleistocene, though there is
considerable doubt about the integrity of the fauna as regards the geological age. K. Hasebe has
already expressed a different view concerning the human sacrum (Hasebe: On Mr. Matsumoto’s
A fossil human cacrum from Ho-nan ” (in Japanese). Jour. Anthropolog. Soc. Tokyd, vol. XXX.,
No. 344, 1915). ;

1) A. Schenk described Rhus stavus Schenk from San-shui-hsien, 24 geographical miles W. of

Canton Schenk: Pflanzenreste aus dem Tertidr des Siidlichen China. In Richthofen’s China, vol.
1v)




List of Fossils from Southern China described
and illustrated in the present paper.

CAMBRIAN :

Coscinocyathus cf. cancellatus Bornemann. _
Between Hou-ping and Mon-chia-ho, hsing-shan-hsien, Prov. Hu-peh.

Orthotheca glabra Walcott.
Ta-hsi-tau, Hui-tso-hsien, Prov. Yun-nan.

Helcionella rugosa (Hall) paupera Billings.
Ta-hsi-tau, Hui-tso-hsien.

? An indeterminable Trilobite.

Lan-hsi, Chen-chou-fu, Prov. Hu-nan.

ORDOVICJAN :
Girvanella sinensis Yabe.
San-yu-tung, Tung-hu-hsien and Liu-chia-ho, Hsin-shan-hsien, both
in Prov. Hu-peh.
Polylophe (?) dubia Yabe, nov. sp.
No-lu-ping, Tung-hu-hsien, Prov. Hu-peh.
Batostomella antiqua Yabe, nov. sp.

Huan-chia-chang, Tung-hu-hsien, Prov. Hu-peh.

Maclurea neritoides Eichwald. No-lu-ping.
Raphistoma sinense Frech. No-lu-ping.
Eccyliopterus abendanoni Frech. No-lu-ping.

Orthoceras chinense Foord.
Hu-peh.
Between Yang-ko-la, Chi-chiang-hsien, Prov. Sse-ch‘uan and Chu-
tien-ya, Prov. Kuei-chou.
Orthoceras (?) sp. indet. No-lu-ping.
Orthoceras sp. indet. No-lu-ping.
? An indeterminable Nautiloid.
Liu-chia-ho, between Tung-shan-hsien and Wei-ning-hsien, Prov.

Hu-peh.



Cyrtoceras (Meloceras) asiaticum Yabe, nov. sp.

Hsing-shan-hsien, Prov. Hu-peh.

Actinoceras (Ormoceras) sp. indet.

Pan-tse-ya, Hu-hsi, Hsin-shan-hsien, Prov. Hu-peh.
Discoceras eurasiaticum Frech. No-lu-ping.
Discoceras sp. indet. No-lu-ping.

Lituites (Ancistroceras) angelini Boll. No-lu-ping.
Isotelus usuii Yabe, nov. sp. No-lu-ping.

Illeenus sinensis Yabe, nov. sp. No-lu-ping.
(Asaphus sp. No.-lu-ping.)l)

Triplecia poloi Martelli. No-lu-ping.

Kao-huang-ling, Hsing-shan-hsien, I-chang-fu, Prov. Hu-peh.
Plectambonites cf. sericeus Sowerby. Kao-huang-ling.

Orthisina cf. hemipronites (v. Buch) Frech. No-lu-ping.

GOTLANDIAN :
Halysites pycnoblastoides Etheridge. ILo-ling-po, north of No-lu-ping,
I-chang-fu, Prov. Hu-peh.
Favosites gotlandicus Lam. Lo-ling-po. »
Trochoceras sp. indet. Huang-kuo-chi, Ta-kuan-ting, Prov. Yun-nan.
Orthoceras sp. indet. Hui-lung-chi, Ta-kuan-ting.
Pentamerus borealis Eichwald. Lo-ling-po.

Dalmanella wquivalvis Davidson. Lo-ling-po.

DEVONIAN :
Solenopora ? sp. Near Hung-kuo-chi, Ta-kuan-ting, Prov. Yun-nan.
Nodosaria- and Lingulina-like Foraminiferze.
Kwei-ling, Prov. Kuang-si.
Amphipora ramosa Phill.
Kwei-ling, Prov. Kuang-si.

Chin-tou-shan, Ho-lu-kou, Kiang-hua-hsien, Prov. Hu-nan.

1) Only a picture of this is given in the atlas.
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Stromatoporella eifeliensis Nicholson. West of Men-kan-shan, Tien-
chuen-chou, Prov. Ssu-ch‘uan.

Chaetetes tenuissimus Frech. Lao-tsa-tei, Hsing-an-hsien, Kwei-lin-fu,
Prov. Kuang-hsi.

Alveolites ramosus Reemer. Lao-tsa-tei.

Alveolites suborbicularis Lam. var. minor Frech.
Near Hung-kuo-chi, Ta-kuan-ting, Prov. Yun-nan.

Favosites asteriscus Frech. Yang-liu-shu, Ta-kuan-ting.

Favosites goldfussi M.-Edw. et Haime. South of Pen-chao-tse, Chac-
hua-hsien, Prov. Ssu-ch‘uan.

Favosites goldfussi M.-Edw. et H. var. major Frech.
Sing-lung-pu, Ta-chien-lu-ting, Prov. Ssu-ch‘uan.

Favosites aff. forbesi M.-Edw. et H. South of Ping-yi-pu, Ping-wu-hsien,
Prov. Kiang-si.

Favosites sinensis Yabe et Hayasaka. Pei-shi-pu, Ping-wu-hsien.

Striatopora cristata Girich.
Lao-tsa-tei, Hsing-an-hsien, Prov. Kuang-si.

Plagiopora cf. denticulata M.’edw. et H.
West of Men-kan-shan, Tien-chuen-chou, Prov. Sse-ch‘uan.

Aulopora subcampanula Cowper Reed.

~ Ling-ling, Yung-chou-fu, Prov. Ssu-ch‘uan.

Cylindrophyllum simplex Yabe et Hayasaka.
Near Hung-kuo-chi, Ta-kuan-ting, Prov. Yun-nan.

Cyathophyllum (s. s.) heterophylloides Frech.
South of Ping-yi-pu, Pin-wu-hsien, Prov. Ssu-ch‘uan.
Lao-tsa-tei, Hsing-an-hsien, Prov. Kuang-si.

Cyathophyllum douvillei Frech var. sinensis Yabe et Hayasaka.
Yang-liu-shu, Ta-kuan-ting, Prov. Yun-nan.

Cyathophyllum (Fascicularia) caespitosum Goldf. var. breviseptatum
Frech.
South of Ping-};i-pu, Ping-wu-hsien, Prov. Sse-ch‘uan.

Monotrypa parasitica Kayser.

Near Ling-ling, Yung-chou-fu, Prov, Hu-nan.



Tentaculites sp. pl.

Shuang-chin-tang, Tao-chou, Yung-chou-fu, Prov. Hu-nan.
Spirifer disjunctus Sow. var. sub-archiaci Martelli.

Neighbourhood of Ling-ling, Yung-chou-fu, Prov. Hu-nan.
Spirifer disjunctus Sow. var. verneuili Murchison.

Between Tou-tang and Wei-ning, Ta-ting-fu, Prov. Kuei-chou.
Spirifer disjunctus Sow. var. vicari Pellizari, Locality unknown.
Spirifer disjunctus Sow. cf. var. gortani Pellizari. >
Spirifer disjunctus Sow. var. lonsdalei (Murchison) Martelli.

Locality unknown.

Spirifer ziczac Reemer var. undecimplicata Reemer em. Scupin.
Between Mien-tien and Shan-shui-tang, : Nan-ning-hsien, Prov.
Kuang-si.
Atrypa reticularis L. var. richthofeni Kayser em. Frech.
Ning-chiang, Han-chung-fu, Prov. Shen-si.
San-toi-pa, Chao-hua-hsien, Prov. Ssu-chuan.
Atrypa reticularis L. var. desquamata Sow. Ning-chiang.
Atrypa reticularis L. var. auriculata Hayasaka, nov. var.
Between Mien-tien and Shan-shui-tang, Prov. Kuang-si.
Athyrisina squamosa Hayasaka, nov. gen. et. sp.

Pen-chao-tse, Chao-hua-hsien, Prov. Ssu-ch‘uan.

Athyrisina squamosa Hayasaka var. rhomboidalis Hayasaka, nov. var.

Pen-chao-tse.

Athyrisina minor Hayasaka, nov. sp.
Between Shang-shui-tang and Mien-tien.
Rhynchonella parallelepipeda Bronn. Ning-chiang, Prov. Shen-si.
Dalmanella atriatula Schlotheim.
Between Mien-tien and Shang-shui-tang, Prov. Kuang-si.
Between Wei-ning and Tou-tang, Prov. Kuei-chou.

South of San-toi-pa, Prov. Ssu-ch‘uan.

LOWER CARBONIFEROUS :
Orthotetes crenistria (Phill.) Frech.



East of Tou-tang, Ta-ting-fu, Prov. Kuei-chou.
Spirifer bisulcatus Sowerby.

Huang-tu-pu, Prov. Hu-nan.
Athyris royssii L’Eveillé. Huang-tu-pu.
Rhynchonella pleurodon Phillips. Huang-tu-pu.

UPPER CARBONIFEROUS AND PERMIAN":
Makroporella sinica Yabe, nov. sp. (Permian.)
Fu-shan and Chin-tsai-tang coal mines, Lung-chiang-chen, Prov.
Hu-peh.
VVang—wu and Kwang-feng, Kwang-feng-hsien, Prov. Kiang-si.
U-chai, Ta-kuan-ting, Chao-tung-fu, and north of Cjang-ti.
Lu-ting-ting, Prov. Yun-nan.
Makroporella tenuis Yabe, nov. sp. (Permian.)
U-chai, Ta-kuan-ting, Chao-tung-fu, Prov. Yun-nan.
Makroporella crass Yabe, nov. sp. (Permian.)
Wang-wu, Kwang-feng-hsien, Prov. Kiang-si.
North of Chang-ti, Lu-ting-ting, Prov. Yun-nan.
Che-hai, Hui-tso-hsien, Prov. Yun-nan.
Tieh-shi-kou, Lung-nan-hsien, Prov. Kiang-si.
Margaritina schwageri Zittel. (Permian.)
Shin-tan, Kuei—chou-hsie_n, Prov. Hu-peh.
Lingulina cf. szechenyii Lorenthy. (Permian and upper Carboniferous.
Fu-shan coal mines, Lung-chang-chen, Prov. Hu-peh.
North of Chang-ti, Lu-ting-ting, Prov. Yun-nan.
Bigenerina yamadai Yabe, nov. sp. (Upper Carboniferous.)
East of Yang-chao-shan, Wei-ning-chou, Prov. Kuei-chou.
Tetrataxis conica Ehrenberg.
Shin-tan, Prov. Hu-peh.
Archaodiscus cf. karreri Brady.
Fu-shan coal mines, Lung-chang-chen, Prov. Hu-peh.

North of Chang-ti, Lu-ting-ting, Prov. Yun-nan.

1) The fossils of these and the later geological ages are only illustrated in the atlas.
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Schwagerina princeps Ehrenberg. (Upper Carboniferous.)
East of Yang-chao-shan, Wei-ning-chou, Prov. Kuei-chou.
Schwagerina (Verbeekina) verbeeki Geinitz. (Lower Permian.)
Hsiau-liau-shan, Hsing-kuo-hsien, Wu-chang-fu, Prov. Hu-peh.
Doliolina gigantea Yabe, nov. sp. (Uralian or Permian.)
U-chai, Ta-kuan-ting, Caho-tung-fu, Prov. Yun-nan.
Dolioloina lepida Schwager. (Lower Permian.)
Ho-chang, between Ho-tung and Tsu-chung, Wei-ning-chou, Prov.
Kuei-chou. :
Fusulina sino-indica Yabe, nov. sp. (Permian.)
Sa-mu-keng, Fen-i-hsien, Yuan-chou-fu, Prov. Kiang-si.
Fusulina sp. indet. plL
Ho-chang, Wei-ning-hsien, Prov. Kuei-chou.
Che-hai, Hui-tso-hsien, Prov. Yun-nan.
Between Ho-chang and Hsia-ma-kuan, Prov. Kuei-chou.
Fusulinella deprati Yabe, nov. sp. (Permian.)
Fu-shan coal mines, Prov. Hu-peh. v
Fusulinella spheerica Abich. (Lower Permian.)
Ho-chang, between Ho-tung and Tsu-chung, Prov. Kuei-chou.
Disjectopora milleporiformis Waagen and Wentzel. (Permian.)
Lian-shan coal mines, Tung-lu-hsien, Yen-chou-fu, Prov. Cheh-kiang.
Irregularitopora undulata Waagen and Wentzel. (Permian.)
- Lian-shan coal mines.
An indeterminable Hydrozoa (?)
Hua-shih-tang, Kan-hsien, Kan-chou-fu, Prov. Kiang-si.
Myriopora (?) pyriformis Yabe et Ha};'asaka. (Upper Carboniferous.)
Su-pu, Wei-ning-chou, Prov. Kuei-chou.
Michelinia (Protomichelinia) microtoma Yabe et Hayasaka. (Upper
Carboniferous.)
Mei-tsa-kou, north of Wu-chang, Prov. Hu-peh.

Syringopora ramulosa Goldfuss. (Carboniferous.)?

1) Among the corals enumerated here, there may be several forms of the Lower Carboniferous

age, and this Syringopora is one of those that are Lower Carboniferous in Europe.
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Hsia-lo-shih-chao, Shao-yang-hsien, Pao-king-fu, Prov. Hu-nan.
Syringopora sp. a.
Between Pai-shui and San-toi-pa, Pen-chao-tse, Chang-hua-hsien,
Prov. Ssu-ch‘uan.
Syringopora sp. f.
Syringopora sp. 7.
Kwei-yang-chou, Prov. Hu-nan.
Syringopora sp. 0.
Kwei-yang-chou, Prov. Hu-nan.
Tetrapora elegantula Yabe et Hayasaka. (Carboniferous ?)
Prov. Fuh-kien. :
Kung-shan, Hui-tso-hsien,
Hung-hua-yuen, Tung-tse-hsien,
Chung-kiang-hsien.
Lonsdaleia (s. s.) volzi Yabe et Hayasaka. (Carboniferous.)
Ho-chang, Wei-ning-chou, Prov. Kuei-chou.
Lonsdaleia (s. s.) sp. indet. (Carboniferous.)
North of Pan-chiao, Kun-ming-hsien, Prov. Yun-nan.
Lonsdaleia (Waagenella) hupeiensis Yabe et Hayasaka. (Carboniferous.)
Ho-chang, Weining-chou, Prov. Kuei-chou.
Lithostrotion irregulare Phill. var. asiatica Yabe et Hayasaka. (Carboni-
ferous.) :
Hsin-hua-hsien, Pao-king-fu, Prov. Hu-nan.
Lithostrotion ramosum Romanowsky. (Upper-Carboniferous.)
Kvu'rei-yang-chou, Prov. Hu-nan. : '
Lithostrotion (Lithostrotionella) unicum VYabe et Hayasaka. (Carboni-
ferous ?) i
Kung-shan, Hui-tso-hsien, Prov. Yun-nan.
Diphyphyllum simplex Yabe et Hayasaka. (Lower Carboniferous.)
Hsia-lo-shih-chao, Sjao-yang-hsien, Pao-king-fu, Prov. Hu-nan.
Thysanophyllum longiseptatum Yabe et Hayasaka. (Carboniferous.)
Yang-chia-yu, Ngan-hua-hsien, Chang-sha-fu, Prov. Hu-nan.

Polythecalis confluens Yabe et Hayasaka. (Carboniferous.)
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Kung-shan, Hui-tso-hsien, Prov. Yun-nan.

: Synocladia (?) sp. indet. (Permian or Uppermost Carboniferous.)

Chiu-tsai-tang, Lung-chiang-chen, Wu-chang-fu, Prov. Hu-peh.

Polypora cf. megastoma Koninck. (Permian.) :
Wa-kiang, I-chun-hsien, Prov. Kiang-si.

Polypora ? sp. indet. (Permian.)
Wa-kiang, I-chun-hsien, Prov. Kiang-si.

Orthotetes srmeniacus Arthaber. (Permian or Upper Carboniferous.)
Mei-tse-kou, south of Wu-chang-fu, Prov. Hu-peh.

Orthotetes ruber Frech. (Permian.)
Sung-shou-kuan, Chang-yi-chou, Chu-ching-fu, Prov. Yun-nan.

Schuchertella sp. indet. (probably Permian.)
South of Tung-kung-su, Tsung-yi-hsien, Tung-yi-fu, Prov. Kuei-
chou.

Dalmanella indica Waagen. (Permian or Upper Carboniferous.)
Mei-tse-kou, Prov. Hu-pehv.

Spirifer (Reticularia) inequilateralis Gemmellaro. (Permian.)
Tung-tse-hsien, Tsung-yi-fu, Prov. Kuei-chou.

Athyris protea Abich var. armeniaca Arthaber em. Frech. (Permian.)

South of Tung-kung-su, Prov. Kuei-chou.

. Productus punctatus Martin. (Permian or Upper Carboniferous.)

Mei-tse-kou, Prov. Hu-peh.
Productus sumatrensis Reemer var. palliata Kayser em. Fliegel.
(Permo-Carboniferous, or Permian.) '
North of Pai-yen, Pi-chieh-hsien, Tsung-yi-fu, Prov. Kuei-chou.
Lo-ling-po, Tung-hu-hsien, Prov. Hu-peh.
Mei-tse-kou, Prov. Hu-peh.
Productus cf. sino-indicus Frech. (Permian.)
Chiu-tsai-tang, Lung-chiang-chen, Wu-chang-fu, Prov. Hu-pch.
Productus yabei Frech. (Permian.)
South of Tung-kung-su, Tsung-yi-hsien, Prov. Kuei-chou.

Productus cora (d’Orbigny) Diener.
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Neighbourhood of Ho-chang, Wei-ning-chou, Ta-ting-fu, Prov.
Kuei-chou.

Productus sp. aff. yunnanensis v. Loczy. (Permian ?)
Gai-sha-ping, Wei-ning-chou, Ta-ting-fu.

Productus vishnu Waagen var. radiata Hayasaka, nov. var. (Permian or
Upper Carboniferous.)
Mei-tse-kou, Prov. Hu-peh.

Productus paviei Mansuy var. hsianhuzensis Hayasaka, nov. var.
(Permian).
‘Hsin-hua-hsien, Pao-ching-fu, Prov. Hu-nan.

Productus (Marginifera) spinulo-costatus Abich. (Permian or Upper
Carboniferous.)
Lo-ling-po, Prov. Hu-peh.

Chonetes barusiensis Davidson. (Permian.)
Tung-tse-hsien, Tsung-yi-fu, Prov. Kuei-chou.

Lyttonia richthofeni Kayser em. Hayasaka. (Permian.)
Kuan-yin-chao, Chi-chang-hsien, Chung-ching-fu, Prov. Ssu-ch‘uan.
Tung-tse-hsien, Tsung-yi-fu, Prov. Kuei-chou.

Coal field of Feng-cheng-hsien, Prov. Kiang-si.

TRIASSIC :—Marine :

Beneckeisa sinensis Frech. (Lower Triassic.)

Gai-chou, Prov. Kuei-chou.

Dinarites sp. indet. (Lower Triassic.)

Between Gai-chou and Lung-chang, Prov. Kuei-chou.
Pseudohalorites subglobosus Yabe nov. gen. et. sp. (Triassic or Permian.)
Pseudohalorites celestris Yabe nov. sp.

Hsian-tan-hsien, Prov. Hu-nan.

Myophoria ? sp. indet. (Lower Triassic.)
Gai-chou, Prov. Kuei-chou.
Myophoria radiata v. Loczy. (Lower and Middle Triassic.)
Between Pei-gai-chang and Shin-mao-chang, Shu-wen-hsien, Prov.

Kuei-chou.
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Pseudomonotis (Clararia) griesebachi Bittner var. concentrica Yabe, nov.
var. (Triassic or Permian.)
Tieh-shi-kou, Prov. Kiang-si.

Sphaerocodium sinicum Yabe, nov. sp. (Permian or Triassic.)

Tieh-shi-kou, Prov. Kiang-si.

TRIASSIC AND JURASSIC FLORA :
Sphenophyllum sinocoranicum Yabe, nov. sp. (Lower Triassic )
Tai-shu-tou, Chen-ti, An-chi-hsien, Prov. Fuh-kien.
Equisetum sarrani Zeiller. (Lower Triassic.)
Tai-shu-tou.
Neocalamites carreri Zeiller. (Rhaetic.)
Lung-wan-tung, Kiang-pei-hsien, Prov. Ssu-ch‘uan.
Laccopteris polypodioides Brongniart. (Jurassic.)
Chia-ch‘van-tien, Hon-ch‘i-shui, I-chang-fu, Prov. Hu-pei.
Pecopteris sp. indet. (Lower Triassic.)
Tai-shu-tou, Prov. Fuh-kien.
Neuropteridium (?) sp. indet. (Lower Triassic.)
Tai-shu-tou.
Sphenopteris sp. indet. .
Teeniopteris spatulata Mc Clelland. (Rhaet-Jurassic.)
Hu-chia-fang, Ping-hsiang-hsien, Prov. Kiang-si.
Pterophyllum contiguum Schenk. (Rhat-Jurassic.)
Chang-chia-ling, Chung-jen-hsien, Prov. Kiang-si.
Pterophyllum (Anomozamites) inconstans F. Braun. (Rhaet-Liassic.)
Hu-chia-fang, Ping-shang-hsien, Prov. Kiang-si.
Pterophyllum aquale Brongniart. (Rhweet-Liassic.)
Hu-chia-fang.
Tsang-yuan, Chun-jen-hsien, Prov. Kiang-si.
Pterophyllim (Anomozamites) sp. indet. (Rhat-Liassic.)
Tsang-yuan. ;
Pterophyllum nathorsti Seward. (Jurassic.)
Chia-ch‘uan-tien, Hon-ch‘i-shui, I-chang-fu, Prov. Hu-peh.
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Podozamites distans Presl.—P. lanceolatus L. et H. (Rhaet-Jurassic.)
Hu-chia-fang.
Tsang-yuan.
Ching-shan-wan, Ta-yeh-hsien, Prov. Hu-peh.
Czekanowskia rigida Heer. (Rhaet-Liassic.)
Hu-chia-fang.
Clathropteris meniscoides Brongniart. (Rhaet-Liassic.)
Pin-Hsiang coal-field, Prov. Kiang-si.
; Tai-hu, Prov. Kiang-su.
Cladophrebis denticulata Brong. var. densifolia Yabe, nov. var. (Jurassic.)
Ping-Hsiang.
Chang-kia-ling, Chung-jen-hsien, Prov. Kiang-si.
Ta-lu-kou, Hsing-an-hsien, Prov. Kiang-si.
Cladophrebis raciborski Zeiller. (Jurassic.)
Chin-kang-hsien, Pen-hsien, and Ta-shih-ku, Pa-hsien, both in Prov.
Ssu-ch‘uan.
I-chang-fu, Prov. Hu-peh.
Cladophrebis rcesserti Presl. (Rhzetic.)
Su-lu-pu, Hsing-an-hsien, Prov. Kiang-si.

All these fossils now at my disposal were collected either by those
whose circumstances permitted them to make only a very hurried and
superficial collection, or by those who were not expert in this line of work ;
it is deeply to be regretted that the geologists sent out by the Tokyo Geo-
graphical Society were likeweise obliged to make their trip under similar
conditions. Thus the present material comprises numerous species, which
are very varied both in biological nature and also in geological age, as will
be seen from the above list. But it is seldom that we find a species from a
locality or a horizon represented by a number of specimens, and often the
identification of a species must rest on only one or two fragmentary speci-
mens ; the sole exception to this is the case of the Devonian brachiopods
which are already known to be very common in Southern China. Under
such circumstances it was a matter of course that considerable difficulty

accompanied the study of the present material, and due allowance must be
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asked for errors in the specific or even generic determination of certain fossils
described in this paper. It may well be said that these fossils might better
have been excluded from the present study; but often on such imperfect
specimens depends the fate of a formation of considerable extent and con-
siderable thickness at least so far its geological age is concerned, and it is
the duty of one who studies fossils to attempt as close an approximation to
the truth as is possible in order to help other geologists to study the strati-
graphical sequence in the field.

As stated already above, a part of the present paper is devoted to a
brief statement of previous knowledge concerning the stratigraphy and
palaontology of China, and the presentation of certain geological problems
requiring further research. Some of the geological results obtained by the
- present study deserve special mention here, though they will be treated at
length in the following chapters.

First of all, the discovery of a Coscinocyathus in the Ki-sin-ling lime-
stone of Willis and Blackwelder developed along the middle course of the
Yang-tse-kiang, in a horizon some 20c-500 m. above its very base,
is convincing testimoney as to the Cambrian age of the most part of the
I'mestone complex and suggests the possibility of its lower part being older
than any Cambrian rocks known elsewhere. At the same time the Lower
Cambrian age of the Nan-tou tillite underlying the Ki-sin-ling limestone at
Nan-tou seems by no means sure.

The Ordovician age of the uppermost part of the Ki-sin-ling limestone
and the lower part of the underlying Sin-tan shale finds confirmation in the
discovery by Noda of many Ordovician fossils from two new localities in the
same district. Also Usui found there Ordovician fossiliferous beds con-
formably overlaid by basal-Gotlandian fossiliferous beds which themselves
underly Lower Permian limestones. The occurrence of basal-Gotlandian
beds in close association with Ordovician rocks seems to be the general rule
in Southern China.

The limestones exposed along the I-chang gorge represent the upper

part of the Ki-sin-ling limestone of Willis and Blackwelder, and are not the

»
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equivalent of their Wu-shan limestone ; this correlation proposed by Noda
has received confirmation from the palaeontological side.

The Lower Carboniferous age of the coralline limestone collected by
Richthofen at Shin-tan, along the middle course of the Yang-tse-kiang, is
doubtful ; the Sin-tan shale is considered here né¢ver to be so young as
Carboniferous ; the coralline limestone was perhaps derived from the basal
part of the overlying Wu-shan limestone which is surely Permian in age.
The alleged Lower Carboniferous age of the coralline limestone from Hsi-
hsia-shan near Nan-king can likewise not escape similar criticism.

It has for a long time been well known that Devonian rocks are exten-
sively distributed in southern China, whereas these are never met with in
northern China, southern Manchuria or Korea; the fossils now at my
disposal not only confirm the development of these rocks also in the southern
part of the province of Hu-nan, as very lately reported by Frech, but also
indicate the extension of the Devonian area southwestward into the northern
part of the province of Kwang-si, and especially to the district surrounding
Kwei-lin.

In northern China, southern Manchuria and Korea, there is no convin-
cing tract of Lower Carboniferous rocks; if any rocks of this age are
developed in southern China, their distribution, I believe, is very limited,
for there are very few fossils at all in the present material which remind one
of the Lower Carboniferous age. To this category belong a brachiopoda
from a little east of Wei-ning, Prov. Kwei-chou, and a few brachiopods from
Hwan-tu-pu, Prov. Hu-nan ; the latter fossils, however, give one the impres-
sion that they represent more likely a stage transitional between the Upper
Devonian and the Lower Carboniferous.

Nor is there any true trustworthy evidence in the present material
which indicates the development of deposits representivg the main part of
the Upper Carboniferous age in southern China, excluding those belonging
to its uppermost division, an equivalent of the Schwagerina stage of Russia;
a very thick complex mostly of marine origin and of the Uppermost Carboni-
ferous and Permian ages is extensively developed in southern China, and in

art also comprises coal-bearing series. Only in the province of Yun-nan
y ’
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have we the marine sediments of the Upper Carboniferous age in complete
development ; it is also there that the Lower Carboniferous sediments appear
to be developed to a notable extent.

The most interesting fossils in the present collection are those of the
Permotriassic age, namely Pseudohalorites subglobosus Yébe and P. celestris
Yabe from Hsiang-tan hsien, Prov. Hu-nan, and Pseudomonotis griesbachi
Bittner var. concentrica Yabe from Tieh-shi-kou, Prov. Kiang-si; these
occurrences show the extension of the Himalayan Permotriassic sea to the
interior of southern China.

Perhaps already in latest Permian and surely in early Triassic, terrestrial
conditions prevailed in a part of the present provinces of Yun-nan and Fuh-
kien ; in these places we now find coal bearing deposits covering Permian
Fusulina limestones and containing Gigantopteris dentata flora. The dis-
tribution of this flora is not confined to these provinces, but extends to
northern Korea. On the. other hand, there are also developed over an
extensive area of southern China the Lower and Middle Triassic marine
deposits in the so-called German facies, with Beneckeia and many forms of
Myophoria. Since the Rhatic age, southern China has never been over-
flowed by marine water, but has remained in a terrestrial condition to the
present time, accordingly there are developed coal-bearing formations in the
Rhaetic-Liassic, Upper Jurassic and Lower Cretaceous ages, sometimes
occupying the same basin with the coal-bearing formation of the Permian
age. Only in the province of Yun-nan, does the Upper Triassic formation
comprise marine deposits with ammonites in open sea facies.

Volumes I and II of this report, just published, contain detailed accounts,
in Japanese, of the geology and geography of the districts traversed by each
of the geologists despatched ; and in the last chapter of the first volume, Mr.
Noda gives a short, but concrete summary of all of the facts cobtained by
them, taking into consideration also those previously known. In this most
valuable chapter, he distinguishes the following divisions in the geological
formations developed in southern China :

A. Metamorphosed Rocks :

1. Gneiss formation.
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2. Phyllite formation.

B. Sedimentaries :

1. Lower Palaozoic formation. Cambrian.
2. Middle Paleeozoic formation. Ordovician to Devo-
nian.
3. Older Upper Paleozoic formation. Dinantian and Mos-
‘ covian.

4. Younger Upper Palaozoic formation. Permocarboniferous.
Lower Mesozoic formation. Triassic (Rhaetic ex-
cluded and the
Upper Thuring-
ian included).
6. Upper Mesozoic formation. Rhaetic-Jurassic, in-
cluding a part of
Cretaceous.
7. Quartz trachyte tuff and red sandstone formation.
Post-Cretaceous and
Pre-Pliocene.
8. Red formation (=Red basin formation of Richthofen and
Loczy), leess and alluvium. Pliocene and later.

This undertaking must have been accompanied with considerable diffi-
culties, because there is a veritable lack of harmony among the authors of
each chapter concerning the geological divisions and other points, from
which it is difficult to escape in such a work as this. My first plan was to
work out all the stratigraphical details given by them, in order to bring these
into combination with the results obtained by our palaontological studies
of the collected materials; but unfortunately this plan had to be soon
abandoned, as it became evident that such an effort demanded much more
time than could now be devoted to it, and I am obliged to satisfy myself with
presenting in this volume what can directly be deduced from the paleonto-
logical data. The divergence of opinions between the geologists concerned
in this geological research on one side and me on the other was inevitable,

in spite of constant efforts to carry on necessary correspondence. This was
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partly owing to the fact that the geological reports were completed before

the palxontological one, and partly because there are certain radical dif-

ferences in many points between the view expressed previously by various

authorities in the same field and my owns which have gradually developed

during the palaxontological study outlined ahove.

February 11, 1018. Prof. H. Yabe.
Geological Institute,

Tohoku Imperial University,

Sendai, Japan.




CHAPTER L

Cambrian.

The extensive investigation of Cambrian fossils by Ci. D. WaLcoTT is one
of the foremost palacontological works that has yet appeared. The Cambrian
fossils of China have also of late been studied by him and in consequence our
knowledge in this respect has made great progress.

His “The Cambrian Faunas of China” (Research in China, vol. IIIL
1913) contains an excellent summary of the works of previous authors in the
same field. From it we quote the following :—

“The presence of Cambrain fossils in China was first announced by
Baron v. RicHTHOFEN in 1883Y. The material gathered by him was studied
by E. KAYSER to whom the brachiopods®? were entrusted, and by W. DAMES,
who described the trilobites®.

“ Kavser described and named the following brachiopods :  Or#kizs lin-
narsons® ; Lingulella sp.; L. sp.”

“ DaMEs described and named the following trilobites :

Agnostus chinensis Anomocare minus

Dorypyge richthofeni A. nanum

Conocephalites frequens A. planum

C. quadriceps A. subcostatum

C. subquadratus® Liostracus megalurus®

C. typus® L. talingensis

Anomocare latelimbatum ?  Liostracus, 2 sp.

A. majus 2 pygidia, gen. and sp. undt.”

1) RicuTHOFEN: China, vols. I. and IV.

2) E. Kavser: Cambrische Brachiopoden von Liautung.
3) W.Dames: Cambrische Trilobiten von Liautung.

4) This belongs to Zoor#/iés, according to WALCOTT.

5) This belongs to Anomocare, according to WavLcorr.

6) . This belongs to Ptycloparia, according to WALCOTT.
7) This belongs to Anomocare, according to WaLcoTT.



“ The material described by Dames came from three localities in Liau-

tung?, as follows :

Sai-ma-ki? (in situ):

Lingulella Anomocare latelimbatum
Agnostus clinensts A. majus
Conocephalites frequens A. nanum
C. quadriceps A. subcostatum
Ta-ling® (loose rock in wall) :
Dorypyge richthofeni Anomocare minus
Conocephalites frequens A. nanum
C. subquadratus Liostracus talingensis
C. typus For peasps
Wu-lu-pu?) (débris slope) :
Dorypyge richthofeni Liostracus megalurus

Anomocare planum

“ DavEs compared the Cambrian trilobites with those of Europe, America
and India, and concluded that the trilobite fauna of Sai-ma-ki and Ta-ling was
of about the age of the Scandinavian Andrarum limestone and the Potsdam
group of North America. He did not find any Chinese species that could be
identified with those of Scandinavia and America, but the general appearance
of the fauna as a whole was so similar that he considered their equal age
proven. He further states that the age of the rocks containing Dorypyge
richthofeni, from Wu-lo-pu, is probably the same as that of the Quedec group,
basing this upon comparisons with species from Utah, which he referred to
Dorypyge.”

“ C. GorrscHE? in 1886, called attention to the presence ot Cambrian
rocks and fossils in northeastern Korea, south of Wi-wén®. He published

a geological section and identified Anomocare planum, Anomocare majus,

1) Liau-tung=FH

2) Sai-maki=$2EHE

3) Ta-ling=KXK% .

4)  Wu-lu-pu=BAEHS

5) C. GorrscHE: Geologische Skizze von Korea. Sitzungsberichte d. k. preusch. Akad. d.
Wiss. Berlin, vol. XXXVI. 1886. pp. 9-1I. :

6) Wi-won= g



Dorypyge richthofent and Lingulella cfr. nathorsti, He also mentions the
genera [/eca, Orthis, ii/zgw/ell[z (two species), Aenostus, Conoceplalites,
Crepicephalus, and ? Remnopleurides, and correlates the formation with that
of the Andrarum limestone of Scandinavia.”

“In 1899 M. BErRGERON! described the following Cambrian fossils from

shaly limestones collected in the Province of Shan-tung?, China :

Agnoitus douvillér Arthricocephalus chanveaui
Olenoides leblanct Dicellocephalus ? sinensis®
Drepanura premesnilt Calymene ? sinensis®

“In 1903, H. Monke® published a paper on the Geology of Shan-tung

and described certain “ Upper Cambian " trilobites, as follows :

Agnostus koerferi Drepanura ketteleri
Liostracina krausci Stephanocare rickhthofeni
Teinistion lance S. sinense

T. sodeni Seispedit

Drepanura premesile

“In 1904, Tu. LoreENz described some problematical fossils as Algae
under the new family Ascosomaceae of the Siphoneae®. The genus Ascosoma
was proposed to include one species, Ascosoma phaneroporaia, and a second
species was placed under a new genus as Mitscherlichia chinensis.”

“In 1903, some of the results of the CARNEGIE Institution of Washington’s
Expedition to China were published by the writer”, and a second paper ap-
peared in 1906%. These two papers included descriptions and certain intro-
ductory notes on the Cambrian fossils collected by Messrs B. WiLLIs and E.

BLACKWELDER.”

1) M. Berceron: Etude de quelques trilobites de Chine. Bull. soc. géol. France, 3rd ser.,
vol. XXVII. 18g9g.

) Shan-tung =l 3

) This belongs, according to WaLcorT, to Steplancare.

) This belongs, according to WaLcoTT, to Blackwelderia.

) H. Moxke: Beitrige zur Geologie von Schantung. I. Obercambrische Trilobiten von
Yen-tsy-yai. Jahrb. d. k. preus, geol. Landesanstalt u. Bergakademie, Berlin, vol. XXIII.
1g03.

6) Th, LorENZ: Ascosomacew, eine Neue Familie der Siphoneen aus dem Cambrium von

Schantung. Centralb. f. M. G. u. P. 1go4.

7) C.D. WarcorT: Cambrian Faunas of China, Proc. U. S. Nat Mus. vol. XXIX. 1905.

8) C.D. Warcorr: Cambrian Faunas of China, paper No. 2. Proc. U. S. Nat. Mus. vol.

XXX. 1g0b.



“ H. WoopwaArD" reviewed, in 1905, the work of H. MonxkE and dis-
cussed some of the species occurring in a collection of fossils obtained from
“West Shantung, and south of Tsing-tschou-fu®, 36° 40’ N. lat., 118° 40/
E. long.”

“ Late in 1906 a short memoir by LORENZ? appeared in which he des-
cribed a number of new genera and species of Cambrian fossils collected by
him in the province of Shan-tung and assigned stratigraphic horizons to
them.”

“ The fauna from Lai-wu® was worked out of single block found loose in
the bed of a brook about g km. west of Lai-wu. LoRrRENZ concludes that the .
fauna represents the time of the base of the Swedish Awndrarum limestone,
within the limits of the zone of Paradoxides davidus and P. forschhamimeri™.
The list of the species given by him is as follows :

Olenoides (Dorypyge) richthofeni  Amphoton steinmanni®

Agnostus fallax var. laiwuensis®  Ptychoparia (Solenopleura) sp.

A. parvifrons® Hyolithes sp.
Anomocare commune® Raphistoma brigeeri®®
A. ovatum® Acrothele bohemica™

Alofkistocare sp.
“ The fauna from Wang-tschuang' occurs at three horizons. It is listed

by Lorenz as follows :

1) H. Woopwarp: On a Collection of Trilobites from the Upper Cambrian of Shantung,
North China, Geol. Magazine of London, new series, dec. V, vol. 2, 1905.

2) Tsing-tschou-fu= JIF

3) Tu. Lorenz: Beitrage zur Geologie und Palaeontologie von Ostasien. II. Palaeontolo-
gischer Teil. Zeitsch. d. deutsch geol. Gesellschaft, Bd. LVIII. 1906.

4) Lai-wu=3K3§

5) =A. chinensis DaMES, according to WALCOTT.

6) =A. cfr. parvifrons LINNaRSON, according to WavrcorT.

7) = Anomocare chinensis W ALcoOTT, according WALCOTT.

8) = Anomocare temenus WALCOTT, according to WaLcoTT.

9) = Dolichometopus deois WaLcoTT, according to WaLCOTT.
10) = Platyceras willisi WALCOTT, according to WALCOTT.
11) = Acrochele mathewsi eryx WALCOTT, according to WALCOTT.

12) The horizon of the Dorypyge richthofeni fauna is in the Middle Cambrian below the cen-
tral part of the Kiu-lung group in Shantung, as pointed out by WarLcorr. WaLcorr: Lc.
p. 6.

13) Wang-tschuang = EjE



A lower layer with (a)b:

Anomocare speciosum® Agnostus parvifrons latelimbatus?
Bathyuriscus asiaticus® Acrothele granulata®
Agnostus fallaz"
Eighty meters higher up, a layer with (b).":
Teiniostion (?) sp.¥ Drepanura (?) sp.”

At 80 meters above, an upper layer has (c)!?

Shantungia buchruckeriV Liostracus latus”

¢ At the locality of Tai-shan'® south of Tsi-nan'® Lorenz found fragments
of a trilobite that he named Lioparia blautocides*. =

“ At the locality of Tsing-tschou-fu he reports the following :

Lioparia latelimbata™ Obollea nitida®?

Shantungia crassa® Orthis sp.

A not closely definable brachiopod  Acrothele sp.”

The great illustrated momograph by Warcort on Cambrian fossils from
China, appeared in Research in China, vol. III, 1913 ; the paper contains

descriptions of

1) This is located in the lower portion of the Kiu-lung group, as pointed out by WaLcorr.
WaLcorT: Lc. p. 7. . :
2) = Anomocarella steciosa (LOLENZ), according to WALCOTT.
3) =Dolichometopus deois W aLcoTT, according to WALCOTT.
4) =A. chinensis DaMEs, according to WaLcoTT.
5) =A. latelimbatus (LorRENZ), according to WALCOTT.
6) = A. matthews: eryx WaLcorT, according to WALCOTT.
7) This represents, according to WaLcoTT, the zone of Damesella blackwelderi which occupies
the central part of the Kiu-lung group. WarLcort: l.c. p. 7.
8) = Damesella cfr. blackwelderi WaLcoTT, according to WaLcorT.
9) = Damesella cfr. blackwelderi W aLcoTT, according to WaLcoTT.
10) This may be assigned, according to Warcorr, to the upper limestone of the Kiu-lung
group, where the Upper Cambrian fauna is well developed. Warc.tT Le. p. 7.
11) . =Chuangia nitida W aLCOTT.
12) Tai-shan=%Zg[l]
13) Tsi-nan= e
14) = Anomocarella baucis WALCOTT, according to WALCOTT.
15) = Anoniocare latelimbatum DAavES, according to WALcOTT.
16) Shantungia crassa LorEnz of p. 109=Sh. monkei LoreNz of p. 953 this= Pagodia monkei
(LoxENz), according to WALCOTT.
17)  Obolella nitida Lozenz of p. 109= 0. gracils LORENZ Of p. g5; this=cf. Obolus obscurus WAL~
corT, according to WaLcoTT.



Genera Subgenera Species Varieties
Foraminifera 1 1
Porifera 2 2
Anthozoa 1 1
Annelida T I
Brachiopoda 13 4 36
Gastropoda 5 11 2
Pteropoda 2 1I I
Cephalofoda I 1
Trilobita 36 1 175 4
Ostracoda ;2 6

from various localities and horizons of Liau-tungfShan-tung, Shan-si and Shen-

si. The annexed list shows the geographical and geological distribution of

these fossils :

Shan-tung

Lower
Cambrian
Middle
Cambrian
Upper
Cawbrian
Shan-si
Shen-si
Liau-tung

Foraminifera

X

Globigerina ? mantoensis X
Porifera

Protospongia chloris X X

2. sp. undt. X X
Anthozoa

Coscinocyathus elvira X X
Annelida

Planolites sp. undt. X X
Brachiopoda

Micromitra sculﬂz‘lzlv

M. (Paterina) labradorica orientalis

M. (P.) lucina

M. (Iphidella) pannula maladensis

M. (1) pannula ophirensis

Obolus chinensis
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Lower
Cambrian

Middle
Cambrian

Upper
Cambrian

Shan-tung

Shan-si

Shen-si

Liau-tung

Obolus matinalis ?
O. minimaus
- Obolus obscurus

O. shansiensis

O. (Westonia) blackwelderi

O. (}.) sp. undt.
Lingulella manchuriensis
L. marcia

L. (Lingulepis) eros
Z.. (L. ?) sp. undt.
Dicellomus parvus
Obolella asiatica
Yorkia ? orientalis
Acrothele mathew: eryx
A.? minuta

A. rara

A. lisani

Acrotreta pacifica

Ac. shantungensis

Ac. venia

Discinopsis sulcatus
Fillingsella pumpellyt
B. richthofent
Loorthis agreste

£, doris

. kayseri

L. kichouensts

L. linnarsoni

E. pagoda

Z£. sp. undt. (a)
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LEoorthis sp. undt. (b)

Huenella orientalis

Syntrophia orthina
Gastropoda

Scenella clotho

S. ? dilatatus

S. sp. undt,

Matherella circe

Straparollina sp. undt.,

Pelagiella chronus

P. clytia

P. pagoda

P. willist

Helcionella? clurius

H. rugosa chinensis

H. rugosa orientahs

H.?? simplex
Pteropoda.

Hyolithes cybele

H. daplinis

H. delia

A. sp. undt.

Orthotheca cyrene®

O, cyrene dryas

O. dauris

O. delphus

O. cfr. delphus

O. doris

0. glabra

O sp. undt.

Lower
Cambrian
Middle
Cambrian
Upper
Cambrian
Shan-tung
X | Shan-si
Shen-si
Liau-tung

X
X
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Cephalopoda
Cyrtoceras cambria

Trilobita
Agnostus chinensis
A. dowvillés
A. kushanensis
A. parvifrons latelimbatus
Microdiscus orientalis
Shumardia sp. undt.
Redlichia chinensts
R. ? finalis
R. nebilis
. sp. undt. (a)
R. sp. undt. (b)
R. sp. undt. (c)
Albertella pacifica
Dorypyge bispinosa
D. richthofeni
D. richthofent laevis
Teinistion alcon
7. lanst
7. typicalis
Stephanocare ? monkei
S. richthofeni
S. ? sinensis
S. ? sp. undt.
Blackwelderia alastor
B. cilix
B. sinensis

Damesella bellagranulata

Lower
Cambrian
Middle
Cambrian
Upper
Cambrian
Shan-tung|
Shan-si
Shen-si
L.iau-tung
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Damesella blackwelderi
D. brevicaudata

L. sp.undt.
Drepanura ketteleri
D. premesnili
Ptychoparia aclis

P. granosa

P. impar

P. impar var. ?

P kockibei

P. ligea

P. lilia

P. ? folus

P. typus

. spp. undt.

P. (Emmrichella) bronus
P.(E.) constricta
P.(£.) eriopia

P. (E.) mantoensis
P.(E.) theano
Conokephalina belus

C. zir,;'ope

C. maia

C. zesta

C. sp. undt.
Crepicephalus convexus
> C. damia

C. magnus
Loncrocephalus tellus

Liostracina krauset

Cambrian
Cambrian
Cambrian
Shen-si

Middle
Shan-si

Lower
Upper

X | Liau-tung
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Proampyx burea
Plerocephalus asiaticus
P. busiris

P. ? liches
Shantungia spinifera
Tnouyia abarts

7. ? acalle

7. armata

7. capax

1. divi

L. ? inflata

1. melie

1. ? regularis

1. thisbe

1 titiana

Agraulos abrota
dirce

. dolon

dryas

nitida

. obscura

Sl SN | N

. Sorge

wla

e

A. vicina
Pagodia bia

P. dolon

F. lotos

P. macedo
Lisania agonius

L. ajax

ad
-t

Cambrian
Cambrian
Liau-tung

Lower
Middle
Upper
Cambrian
Shan-si
Shen-si

X

X
X X X |Shan-tung
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Lisania alala

L. ? belenus

L. bura

L. cfr. bura

Z sp. undt.
Solenoplenra agno
Solenopleura beroe
S. chaleon

S. tntermedia

S. pauperata

S. sp. undt.

€ huangia batia

C. fragmenta

C. nais

C. nitida
Menocephalus abderus
M. acanthus

M. acerius

M. acls

M. admeta

M. agave

M. ? depressus
M. ? sp. undt.
Levista adrastia
L. agenor
Plychaspis acamus
P. baubo

P. bella

P. brizo

P. cacus

Lower
Cambrian
Middle
Cambrian
Upper
Cambrian
X X X |Shan-tung
Shan-si
Shen-si
Liau-tung
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Ptychaspis cadmus
P. calchas

P. callisto

P. calyce

P. campe

P. ceto

2, spp. undt.
Anomocare alcinoe
A. dawlis

A. ephort

A. flava

A. latelimbatum
A. lisan’

A. megalurus

A minus

A. minus var.

A. ? nereis

A. subquadratum
A. sp. undt.

A. spp. undt.
Anomocarella albion
A. baucis ;
A. bergioni

A. bigsbyt

A. biston

A. butes

A, chinensis

A. comus

A, hermias

A. irma

—
w

Lower
Cambrian,
Middle
Cambrian
Upper
Cambrian
Shan-si
Shen-si
Liau-tung
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Anomocarella macar

N

. subrugosa
A. tatian
lemerus

lenes

BOA A

thraso
toxeus

. rogus

R

. tutia

. undata

w

Coosia ? bianos
C. carme
C. ? daunus
C. decelus
Dolichometopus alceste
D, deois
D. derceto
L. dirce
D. hyrie
D. ? sp.
Hysterolenus ? spp. undt.
Bathyuriscus manchuriensis
Asaphiscus iddingsi
Lllaenurus canens
1. ceres
1. dictys
Ostracoda
Aluta bergeroni
A. enyo

A. eris

Cambrian
Middle
Cambrian
Upper
Cambrian
Shan-tung
Shan-si
Shen-si
Liau-tung

Lower
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Aluta fragilis . X X
A. sterope X X
A. woodi X X
Schizophyta i
Girvanella (?)D b4 f X
i ]

The sequence of the Cambrian rocks in the Chang-hsia district in prov.
Shan-tung will be here cited as the type of the Cambrian formation prevailing
in the land lying north of the Tsin-ling-shan ; according to E. BLACKWELDER,?
it is as follows :

Tsi-nan dolomite—Ordovician.

Chau-mi-tien” limestone ; a complex, 180 m. thick and composed of blue
gray limestone with intraformational conglomerate at various
horizons.

Ku-shan® shale ; a 15 m. thick complex of green shale and slabby limestone.

Kiu-lung® Group.

(Chang-hia limestone ; a complex 150 m. thick and composed of gray
limestone mottled with ocher in its upper, dark gray ool'tlc lime-
stone in the middle and olive gray oolitic limestone in the lower
part.

Man-to® shale ; a complex 150 m. thick and composed of (upper) brown
shale withzthin gray limestones and (lower) buff and gray shales
with gray and buff earthy limestone and black slabby limestone.

Tai-shan complex—Arclhean.

1) BLACKWELDER; Petrography in Research in China, Vol. IL., p. 379. 1907.
2) BLACKWELDER in Research in China, Vol. I, 1. p. 24 et seq.

) Kiu-lung=7u#

) Chau-mi-tien =¥k JE
5) Ku-shan=fgl

)  Man-to=88 5§
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After detailed study of the Cambrian fauna from China, WarLcoTT came
to the following important conclusion :

I. The Redlickia fauna of Shan-tung (Man-to shale), Shan-si, Yun-nan,
northern India (Spiti), West Australia (Kimberley district) and South
Australia, is very distinctive and confined to the Asiatic continent and
Australia. It is of Lower Cambrian age, and Obolella asiatica, Helcionella
rugosa chinensis and Redlickhia chinensts are the characteristic forms of the
Man-to shale. " The climatic condition during the Man-to shale he considered,
was arid and severely cold.

II. The overlying Kiu-lung group of Shan-tung is a succession of I'me-
stones and shales ; this indicates a relatively shallow-sea condition and favour-
able environment for the life of the sea. The Middle Cambrian fauna of the
Kiu-lung group, the Zorypyge fauna, is marked by the absence of the genus
Paradoxides ; and has in common with the Atlantic Par.doxides fauna
Dorypyge, Solenopleura, Anomocare and some other genera.

The Middle Cambrian fauna of China is divisible into three subfaunas :
a. in the lower subfauna, the species belonging to the genera Pzycloparia,
Inouyia and Agraulus predominate and a species of Red/lic/iza is found ; b. to
the middle, Dorypyge richthofeni subfauna, Dorypyge, Dolichometopus and
Solenopleura are peculiar ; all these named genera drop out in the succeeding
c. upper subfauna, in which the genera Damesella, Blackwelderia and
Teinistion are found. In Shan-tung the upper part of the Kiu-lung group and
the next higher Ku-shan shales contain the said upper subfauna.

The Upper Cambrian fauna, which is found in Chau-mi-tien limestone
of Shan-tung, is characterised by the various species of Zoort/is, a Cepalopoda,
and the trilobite genera Pagodia, Chuangia, Ptychaspis, Illaenurus. Thus it
contains many genera well represented in North America, as Ptychaspis,
Illaenurus, etc. The absence of a true Dicelocephalus in the Chinese fauna
is considered by WaALcoTT to be very noteworthy, as the genus is found in

association with Ptychaspis and Illacnurus in the Upper Cambrian fauna of

the interior portions of North America.
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Wide apart from the extensive Cambrian region of Manchuria, Shan-tung
and Shan-si, there is another Cambrian tract in southern China and especially
in eastern Yun-nan, where J. DEPRAT and H. Maxsuy? recognized the follow-
ing rock successions and fossils :

Aca dian—green and rosy shale and sandstones, sandstones with
Discina sp.
Acrothele mathewsi eryx WALCOTT
Obolus dames: WALCOTT
Lingulella sp.
Palacolenus deprati MANsUY
Ptychoparia yunanensis MANSUY
Bradoria douvillei MANsUY
Amiiella prisca MANsuY
Hyolites sp.
Georgien—
Upper division—Marl and sandstone with
Obolus chinensis WALCOTT
O. detritus MANSUY
Palacolenus douvilléi NMANSUY
P. lantenoisi NIANSUY
Redlichia nobilts WALCOTT
Aluta sp.
Nothozoe sp.
Middle division—Marl and sandstone in alternation, with
Obolus detritus NIANSUY
Redlichia chinensis WALCOTT
R. carinata MANSUY
R. walcotti MANSUY

Upper series

Lower division—Variegated marly shale with
Acrothele orbicularis MANSUY
Lingula yunnannensis NIANSUY
Obolus sp.
Lingulella sp.

1) J. Deprar: Les séries stratigraphiques en Indochine et au Yunnan. Mém., serv. géol. de
I'Indochine Vol. II., fasc. 2. 1913. J. DEPRAT et H. MaNsuy: Etude géologique ‘du Yun-
nan oriental, Part 1. Géologie Génerale par DeprRaT. Mém. Vol. I, fasc. 1. 1912.  Part
2. Paléontologie par Maxsuy. Mém. Vol. L, fasc. 2. 1912.



Compact arcose sandstone intercalating a few limestones and containing

Planolites sp.

Lower
series

Redlichia chinensis WALCOTT
In late years, the Cambrian fields in northern Korea and southern Man-
churia were frequented by many Japanese geologists; in 1gos, T. Ocawal
gave a brief account of the Cambrian stratigraphy and palaecontology of the
region in the Tokyo Journal of Geography, Vol. XVII., based on materials ob-
tained by himself and by N. Fukuchr, N. Kaxenara, Y. Orsukr and S.
Kawasakr. In this paper, written in Japanese, he set forth :

1. The succession of the Cambrian rocks in the vicinity of Liau-yang? ;

[}

The succession of the Cambrian rocks on the island of Tschang-hsing-tau,”

off Niang-niang-kung* 25 km SWW of Fu-chou.”” He found there many
fossils which he then believed to be new species ; most of these are surely
referable to the new species described by WaLcorT.

3. The occurrence of Coscinocyathus cfr. billingsi Warcorr, and C. sp.
(probably new) in a limestone exposed near Sai-ma-ki.

4. The succession of the Cambrian rocks developed along the Hun-kiang,”
a right tributary of the Am-nok-gang (Oryoku-ko),”) where Salterclla
sp. was found in a limestone lense intercalated in purple shale and lying
a little below a greenish limestone with Dorypyge rickthofeni and other
trilobites.

At present, our knowledge of the geology of Korea and southern Man-
churia is much extended owing to the gradual progress of the geological
survey work undertaken by the geologists of the Mining Bureau of the Gov-
ernment General of Korea on one side and by those of the Geological Office
of the South Manchurian Railway Company on the other.

A very condensed account of our latest knowledge of Korean strati-
graphy was given in an official bulletin® edited by the Government General

1) T.Ocawa: The Cambrian Formation of North China. (JbZE# /2 # 27V 7§)

) Liau-yang =35

) Tschang-hsing-tau= @i}

) Niang-niang-kung=1{ % &%

5) Fu-chou=%gJ{

6) Hun-kiang={HJL

7) Am-nok-gang = #kiL

8) Explanatory Catalogue of Articles exhibited by the Mining Bureau. 1915. (MEEKFAEE
SRR IR P AR & B SRR MR E)
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of Korea in connection of the National Exhibition of 1915. According to this
paper, the Palacozoic rocks of Korea are divisible into two main divisions, the
lower of which comprises those of the Cambrian and Ordovician ages. This
lower division is again subdivided in the following way :

Upper group, Great Limestone Formation :

Upper part containing gastropods, cephalopods etc., characteristic
of Ordovician.

Middle part intercalating oolitic limestone beds and intraforma-
tional limestone conglomerate (Wurmkalk).

Lower part containing Middle Cambrian trilobites and brachiopods.

Lower group, Yo6toku® series : '
Composed of quartzites and clay slates, with some intercalation
of sandstone and limeston. Lower Cambrian. :

In 1916, H. Murakam1® of the Geological Office of the South Manchurian
Railway Company made an important contribution to the geology of the
southern part of Liau-tung peninsula, and proposed the following succession
of the Cambrian rocks there developed :

Carboniferous.

(Unconformity)

Middle Cambrian: total thickness 1,200 m.

Upper division D: Siliceous sandstone and siliceous slate in
alternation.

Middle division :

C: Upper part comprising platy limestone, with the intercalation
of nodular limestone.

Lower part composed of reddish, purplish and greenish
slates, with Cryptozoon limestone.

B: Thin foliated slates, intercalating lenses or layers of oolitic
limestone ; trilobites and brachiopods are common. At the
top of this group lies a zone of reddish micaceous sandstone.

Lower division A: A thick complex of platy, marly limestone,

1) Yotoku=pgf# ;
2) M. Murakami: Report on the Geology of Kwantdshu, Manchuria (in Japanese) (HEMER -
FMEFERE). 10916 ~ :
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with red slate and fossiliferous oolitic limestone at its top
_ and intercalating phyllitic slate near its base.
(Unconformity)
TLower Cambrian : total thickness 1500 m.
Red slate with Redlickia.

Siliceous sandstone.

N W

1. Very thick complex of marly limestone.
(Unconformity)

Precambrian.

The Cambrian fossils now at hand are very numerous, but almost all of
them are derived from Manchuria, Shan-tung and Korea, and hence are not
taken into consideration in the present paper. Thus we have only four forms
to be treated at this place which are derived from three different localities ;
of these fossils, three are surely Cambrian, while one is referred to Cambrian
with a query.

1. Dark grey earthy limestone from Ta-shi-tou, Hui-tso-hsien, prov.

Yun-nan® (Yamapa Coll. No. 76), with
Helcionella rugosa paupera BILLINGS.
Orthotheca glabra WALCOTT.

2. Light grey compact limestone collected between Hou-ping and Mon-
chia-ho, Hsing-shan-hsien, prov. Hu-pei® (Nopa Coll. No. 110.)
with
Coscinocyathus cfr. cancellatus BORNEMANN.

3. Dark grey compact calcareous argillite from Lan-hsi, Chen-chou-fu,
prov. Hu-nan (coll. by K. Kosavasur), with a trilobite, gn. et sp.
indet.

The Cambrian age of the last is very doubtful ; although the single frag-
mental thorax reminds one somewhat of Ptyc/zopﬁria, yet there is no other
convincing evidence, palaeontological or stratigraphical, in support of this as-
sumption. The second specimen has specially an important bearing on the
geology of the middle course of the Yan-tze-kiang; this will be ex-
plained in Chapter III.

1) BEASEHARE 2 BRARILERT PR 3) MBARMENE
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Incertae Sedis.

Coscinocyathus, BorNEMANN.
Coscinocyathus cfr. cancellatus BorNgMANN.
Pl. XVI,, Fig. 8 a-b; PL. XIX,, Fig. 3.
Cfr. 1887. Coscinocyathus cancellatus BORNEMANN : Versteinerungen des
sardinischen Cambrischen Schichtensystems, p. 69, pl. XI.,
fig. 4 ¢, 5 c; pl. XIX,, figs. 3, 4, 5 c; pl. XX, figs. 1, 4, 5,—
8; pl. XXXI,, fig. 15.
1899. Coscinocyathus cfr. cancellatus v. ToLL : Beitrige zur Kennt-
niss des Sibirischen Cambrium [., p. 45, pl. V, f, e; pl. VIL.,
figs.2a 5 a.

Coscinocyathus of moderate size ; external shape not exactly known, but
probably in the form of a warped bowl. ILamina hardly 4 mm. broad, very
narrow in proportion to the internal cavity. Radial septa very numerous, hardly
1 mm. apart, complete. Tabulae almost as approximate as the septa. and
complete, slightly convex upward (?). Intervalum partitioned by the septa
and tabulae into numerous loculi with a quadrate vertical section. Outer
wall, septa and tabulae very thin and finely poriferous; pores uniform in size,
numbering 5 for each millimeter.

The specimen being firmly embedded in limestone, its true shape is at
present unknown ; but as one side of the limestone block enclosing it shows a
re-entrant angle of its lamina, it seems probable that it when complete, pos-
sessed the form of a warped bowl. The inner wall of the lamina is almost
wholly worn away so that its nature is not clearly ascertainable, though cer-
tainly it is very thin and poriferous.

The irregularly folded wall and wide intervalum of the present specimen
makes it comparable with C. cancellatus, first described by BOoRNEMANN from the
Lower (Middle ?) Cambrian of Sardinia ; the same or a closely allied form was
recorded also by v. TorL from the Cambrian limestone of Torgoschino alongv
the Jenissei, Siberia.

Loc. :—Between Hou-ping and Mon-chia-ho, Hsing-shan-hsien, prov.
Hupei.

Geological Age :—Cambrian, probably Lower Cambrian.




Pteropoda?
Hyolithidze.

Orthotheca, Novak.
Orthotheca grabra WaLcort.

Pl. XIX. Fig. 1.

1911. Orthotheca glabra Warcorr: Cambrian Faunas of China, p. 75,

pl. XIV., figs. 5, 5a.

1913. Orthotheca glabra Warcorr : The Cambrian Faunas of China,

p- 97, pl. V., figs 23, 23a; pl. VL, fig. 7.

Slender tube elliptical in cross section, but little ﬂattened on the dorsal
surface ; slightly attenuating below and almost straight, though some speci-
mens show a very slight curvature. Surface smooth.

Dimensions :—The broadest specimen at hand measures 4 mm in length ;
this being fragmentary, it must certainly have exceeded 5 mm. when com-
plete. The longer diameter of the tube measures 1.8 mm.

Localities :—The specimen examined is from Ta-hsi-tau, Hui-tso-hsin,
prov. Yun-nan ; found together with Zelcionella rugosa paupera in dark grey
earthy limestone.

The original specimens of this species described by WarLcorr are from
the Middle Cambrian of Shan-si and Manchuria.

Geological Age :—Cambrian, most probably Middle Cambrian.

Gastropoda.
Palaeoacmeeidee.

Helcionella, GRABAU AND SHIMER.
Helcionella rugosa (HaLr) paupera BILLINGs.
PL XIX., Fig. 2.
1847. Metoptoma? rugosa HarL: Paleontology of New York, vol. L.,
p. 306, pl. LXXXIII., figs. 6 a—c.
1872. Stenotheca pauper BiLLings : Canadian Naturalist, New Ser., vol.
VL, p. 479.
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1886. Stenotheca rugosa WALCOTT ;  Second Contribution to the Studies
on the Cambrian Faunas of North America. P. 128, pl. XII., figs.
I a—e.

1890. Stenotheca ? rugosa WarLcorr : The Fauna of the Lower Cam-
brian or Olenellus Zone. P. 617, pl. LXXIV., figs. la—i, 2—7.

1909. Helcionella rugosa A. W. GraBau and H. W. SHIMER :  North
American Index Fossils, Invertebrates. Vol. L., p. 607, figs. 810.

1905. Stenotheca rugosa chinensis and orientalis WarLcorr: Cambrian
Fauna of China. p. 16.

1913. Helcionella rugosa chinensis and orientalis WarLcorr :  The Cam-

brian Fauna of China. P. g1, pl. V,, figs. 8, 15, 15a.

Shell capuliform, depressed conical, aperture elliptical, apex produced
and acute, submarginal and incurved. Concentric folds broad, becoming
gradually obsolete toward the aperture.

Dimensions :—The largest specimen has a height of 2.8 mm. and an aper-
ture of 3 mm. in longitudinal diameter.

This species, H. rugosa, is very variable in form and sculpture ; the pre-
sent form much resembles 7. rugvsa paupera BiLuings.)  Of the two forms
of this species described by Warcorr from China, H. rugvsa chinensts
has a less incurved shell with more numerous and narrower folds ; /. rugvsa
orientalis, on the other hand, differs considerably from the present form by
having a strikingly prolonged shell with acute folds. 7. rugosa paupera is
known from the Lower Cambrian of Newfoundland and eastern Massachussetts.

Loc. :—Ta-shi-tou, Hui-tso-hsien, prov. Yun-nan; found together with
Orthotheca glabra WArLcoTT in dark grey earthy limestone.

H. rugosa chinensis is found in the lower part of the Man-to shale forma-
tion (LLower Cambrian) of Shan-tung, while 7. 7ugvsa orientalis is known from
the middle part of the Chang-hsi formation (Middle Cambrian) of Shan-tung.

Geological Age :—Cambrian, in all probability Middle Cambrian.

1) Warcorr: Second Contribution, p. 129. *On exam'ning the type of Stenotieca paupera
in the collection of the Geological Survey, I found it to be a coarsely ribbed variety of
S. rugosa.’ :
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Trilobita.

GN. et SP. INDET.

PE-XVI., Fig. 11,

Thorax with 7 or more transverse segments ; axial lobe moderately con-
vex, slightly broader than half the breadth of the pleural lobe, and gradually
narrowing posteriorly.  Pleura nearly flat, horizontal and at right angles to
the axial lobe, out to the geniculation, where they bend downward and back-
ward, terminating in a falcate extremity ; pleural furrow long and broad,
starting at the dorsal furrow near the front and extending out on the falcate
end. The free pleural extremity of the last segment is considerably larger
than those anterior to it.

The cephalon and the greater part of the pygidium are missing ; the
small part of the latter found attached to the thorax indicates that the pygi-
dium, when complete, attained a considerable size. On the specimen, it shows
two rings, with the cylindrical axial lobe and a flattened lateral lobe preserved ;
with two curved interpleural furrows ; each rib of the lateral lobe is distinctly
marked by a narrow pleural groove ; the character of the margin is unknown.

Dimensions :—The fragmental specimen, figured, is some 30 mm. long;
the axial lobe of the thorax, after restoration, measures 10 mm. in maximum
breadth, and the pleural lobe 16 mm.

The preservation of the pygidium is so incomplete that the segments
considered above as belonging to the pygidium may with equal right be as-
signed to the thorax ; if this be not the case, the resemblance of the present
specimen to Ptychoparia is considerable. No other fossils being found in as-
sociation with it, and the stratigraphical order of the rock from which it was
collected being unknown, I have at present no other means of determining
the geological age of the present fossil, though it certainly belongs to the
Older Paleozoic and most likely to the Cambrian.

Locality :—TILan-hsi, Chen-chou-fu, prov. Hu-nan; in a dark grey com-

pact calcareous argillite.
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CHAPTER IL

Ordovician.

The most important geological features peculiar to Chinese land north of
Tsin-ling-shan are 1. an extensive development of Ordovician limestone, and 2.
a total absence of the marine sediments ranging from Gotlandian up to Lower
carboniferous. These relations are at least quite true of southern Manchuria
and northern Korea to which my personal observations extend, and appear
also to hold good in Shan-tung, according to the recent studies of E
Havasaka.D

The Ordovician limestone, with rare intercalations of clastic sediments, ap-
pears almost always to pass insensibly downward to Upper Cambrian lime-
stone.”? Formerly this Ordovician limestone was included by RICHTHOFEN in
his * Kohlenkalkstein ” ;* lately in Shan-tung, it was called Tsi-nan limestone
by WirLis and BrackweLper.”? The geologists of the Mining Bureau of
the Korean Government General included it in the “ Great Limestone
Formation.”

In spite of its very extensive and thick development, the Ordovician
limestone is never richly fossiliferous ; when present, the fossils are usually
found scattered in cértain layers.

The first convincing evidence of the Ordovician age of the said limestone
was brought forth by G. C. Crick® of the British Museum on material from
south of Tsin-tchou-fu” in Shan-tung, which according to him contains

Actinoceras (Ormoceras) aff. tenuifilun Hall

Gontoceras sp.

1) H.Yase: Is Lower Carboniferous really developed in Shantung? Journ. Geol. Soc.
Tokyo, vol. XXIII., No. 274. 1916. pp. 129—137.

2) Th. LoreNz: Beitrige zur Geologie und Palaeontologie von Ostasien, I. Geologischer
Teil. 19o5. p. 143 F. FrECH: in RicuTHOFEN’S China, vol. V., p. 14. 1911.

3) Richthofen: China, vol. IL, p.

4) Researches in China, vol. I, p. 110 etc. ;

5) Explanatory Catalogue of the Articles exhibited by the Mining Bureau, Korea. 1915. P. 3.

6) G.C. Crick: Straight shelled Nautiloidea from North China. Geol. Mag. London. N.S.,
dec. IV, vol. X., pp. 481—485. 1903.

7) T
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A form strongly suggesting Dalmanella testudinaria
According to Frech," the British Museum further possesses some speci-
mens of other Upper Ordovician fossils,
Trochoceras sp. and
Actinoceras sp.,
derived from a locality in Shan-tung which is not exactly known.
" The same author? also described
Actinoceras richthofeni FrREcH, and
Raphistoma cfr. acquilaterum KOKEN
which were collected by RicHTHOFEN at Hsiau-sorr along the Ta-tse-ho” in
Manchuria ; they likewise represent the Upper Ordovician. Nautiloids with
the same features as those mentioned above are rather common in the
Ordovician limestone of southern Manchuria and northern Korea.
Further discoveries of Ordovician fossils in Shan-tung are as follows :
I. Ho-shan? along the highway leading from Poshan to Tsi-nan®
(Lorenz).®
Asaphis boeliini 1.ORENZ
Maclurea logani Salter
Hyolithes sp.
Middle Ordovician in age.”
2. Santefan, south of Ho-shan (Lorenz).®
Plectambonites sericea (Sow.)
Upper Ordovician in age.”
3. Chau-mi-tien ; about 400 ft. above the base of the Tsi-nan limestone

(WirL1s and BLACKWELDER ; ident. by S. WELLER).}

1) F.FrecH: lc. p.14.
2) FrecH: lc.pp. 8, 12.
3) Hsiau-sérr= /7 ?; Ta-tse-ho=AF-#
4) #i
5) B
6) Tu. Lorenz: Beitrage zur Geologie und Palaeontologie von Ostasien I1. Palaeontologischer
Teil. 1906. p. 10g.
7) F.Frecn in RicaTHOFEN’s China, vol. V., p. 14.
8)° TH. LorEnz: lc. p. 110.
9) F.Frecu: lec. p. 14.
10) S. WELLER: A Report on Ordovician Fossils collected in Eastern Asia in rgo3—4. In
Research in China, vol. IIL., p. 179.
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Orthoceras sp.

4. Seven and a half miles SSE of Sin-tai-hsien" ; a few hundred feet be-
low the top of the Tsi-nan limestone (WiLLIS and BLACKWELDER ; ident. by
S. WELLER?

Orthoceras sp. and a gastropod.

5. NE of Tsai-kia-chuang® ; Tsi-nan limestone (WiLLis and BrLAck-
WELDER ; ident. by S. WELLER).*)

Orthis? or Dalmanella? sp.
Maclurea ? or Helicostoma? sp.
Lophospira sp.

Orthoceras sp.

Asaphus? sp.

6. Two and seven-tenths miles SW of Yen-chuang®; upper part of the
Chau-mi-tien limestone (WiLLIS and BLACKWELDER ; ident. by S. WELLER.?

Orthoceras sp.

7. Five and a half miles SW of Tsi-nan ; Tsi-nan limestone (WrLL1s and

BLACKWELDER ; ident. by S. WELLER).”
Strophomena sp.
Orthoceras sp.

8. A gravel in the valley of a dry stream 4.8 miles WSW of Tsi-nan

(WiLLis and BLACKWELDER ; ident. by S. WELLER)®
Orthoceras sp.

From these fossils, GIrTY concludes that the Tsi-nan limestone may belong
somewhere in the middle division of the Ordovician.?

WirLL1s and BLACKWELDER proposed to define the ‘“ Sinian formation ” more

accurately than RicaTHOFEN, and marked the Tsi-nan limestone as the Upper

1) AR

2) S. WeLLER: lc. p. 27g.
3) BKRHE

4) S. WELLER: Lc. p. 2709.
5) BH

6) S. WELLER: l.c. p. 280.
7) S. WELLER: lc. p. 280.
8) S. WELLER: Lc. p. 280.
g) S. WELLER: lc. p. 27g.
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Sinian.” According to them the Tsi-nan limestone comprises two divisions
in Shan-tung : a lower 75 m. thick complex of shale and coarse crystalline
dolomite, and an upper 750 m. thick dolomitic limestone. In northern Shan-
si they encountered also the Sinian well exposed in its characteristic develop-
ment, with massive limestones at its top, which are the equivalent of the
Chau-mi-tien and Tsi-nan divisions of Shan-tung. The complex in Chili and
Shan-si, which corresponds to the Tsi-nan limestone as well as the underlying
Kiu-lung group of Shan-tung, was called by them the Ki-chou® limestone.

In southern China, the Ki-sin-ling limestone of WirLLis and BLACKWELDER
is equivalent of the Ki-chou limestone and is represented by limestones 1350-
1500 m thick on the middle Yan-tse-kiang, in Hu-pei and eastern Sze-chuan.
The Sinian strata definitely known by fossils, however, are seldom to occur in
south-eastern China to the south of the Yang-tse-kiang® ; only from I.un-shan,
E. of Nanking, some Ordovician fossils have been recorded as mentioned
below. In the province of Yun-nan, on the other hand, the Ordovician rocks

* are again well developed.

1) The Sinian formation in the sense of RicHTHOFEN is very indefinite; sometimes he under-
stood his Lung-m&nn beds (now accepted to be of the Middle Cambrian age) by Upper
Sinian (China, vol. II., p. 226); see also the following note by E. Tiessex on pp. 738-g of
China, vol. III.

“ Das Sinicum im SO lichen China gliedert sich in drei Haupt-Stufen, die in weiter Ausdeh-
nung haben nachweisen lassen. Grundlegend fiir ihre Erkennung waren die Beobachtun-
gen in Ta-hau-shan, am Po-yang-See und im Querschnitt der Gebirgsziige zwischen dem
Tsien-tang-kiang und dem Yang-tse-kiang. Diese drei Stufen sind vom Liegenden zum
Hangenden: I. der Ta-hau-Sandstein, 2. die Lu-shan Schiefer, 3. der Matsu-Kalkstein.
Eine Parallelisierung mit dem {ibrichen System der Formationen ist, wegen des Mangels
an palaeontologischen Material, noch nicht méglich. Es muss festgehalten werden, dass
Verf. als Sinische Formation einen Complex definirt hat, der nicht etwa mit dem Cam-
brium gleich zu setzen ist, sondern sowohl nach unten wie nach oben hin einen grésseren
Umfang besitzt. Nach oben hin gehort wenigstens das Untersilur noch zu diesem Begriff.
Innerhalb dieser Grenzen schwankt die Altersangabe jener Gruppen, da sogar das tiefste
Glied, der Ta-hau-Sandstein, als cambrisch oder silurisch bezeichnet wird. Dagegen
waren frither sogar die dariiber folgenden Lu-shan-Schiefer als wahrscheinlich unter-
cambrisch angenommen; die hdchste Stufe, der Matsu-Kalkstein, wiederum, wie der Ta-
hau Sandstein, bald als camblisch, bald als silurisch gedeutet worden. Da aber die drei
Stufen, wenigstens am Po-yang-See und von dort abwirts am Yang-tse-kiang, in engerem
Verband in der genannten Folge erscheinen, so ist ihre Zusammenfassung unter den Be-
griff der Sinischen Formation so lang geboten, bis sich eine genauere Bestimmung auf
palaeontologischer Grundlage durchfiihren lassen wird. Die Gleichstellung mit dem
Sinicum Nordchina’s ist hier ausdriicklich betont worden.”

2) Ki-chou=#j
3) See above quotation from China, vol. III.
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In nearly all of the Ordovician districts in southern China the strata
seem to be developed in intimate relation with Gotlandian rocks. This and
the very extensive development of Devonian rocks are two geological features
characteristic of southern China.

One of the Chinese fossils familiar to geologists from early times is
Orthoceras chinense FOORD, the polished slab of reddishmottled earthy limestone
with this fossil being a favourite ornament for alcoves in Chinese houses
(Pagoda stone). This was formerly regarded as a Devonian fossil ; but lately
FRrecH has assigned it with right to Ordovician.?  The localities of the slabs
with O. clhinense, first described, are recorded as being (1) near I-chang? in
Prov. Hu-pei® and (2) north of Kwan-tung.! The apparently inexhaustible
supply of this material for ornamental purpose indicates that these places are
to be counted among localities prolific in Ordovician fossils.

Through the contributions of Kavser,” Frech,” MaRrTELLL” Mansuy,®
WELLER,*) BrowN?” etc., the development of Ordovician rocks in the following
districts are confirmed on the evidence of fossils. 2

1. Lun-shan,® WSW of Tshénn-kiang,” prov. Kiang-su;® Upper
Ordovician ; ident. by Frecn.!®

Asaphus sp. of the group of A. expansus.
Lndoceras duplex WAHLENBERG

Orthisina squamata v. PAHEEN.

1) FrecH: RICHTHOFEN’s China, vol. V., P 10.

2) I-chang=% §

3) Hu-pei=ifjit

4) Kwan-tung=pg§

5) Kavser: Mittel-und Obersilurische Versteinerungen aus dem Gebirgsland von Tshau-tien.
RicurHorEN’s China, vol. IV.

6) Frecu: Llc.

7) MarTELLI: Fossili del Siluriano inferiore dello Schensi. 1gor.

8) Mansuy: Etude géologique du Yun-nan oriental. Paléontologie. 1go2.

9) Brown: Contributions to the Geology of the Province of Yun-nan in western China. I1I.
Notes on the Stratigraphy of the Ordovician and Silurian Beds of western Yun-nan. Re-
cords Geol. Surv. India. Vol. XLIII. 1913.

10) Lun-shan= %l

11) Tshonn-kiang =4§RyL

12) Kiang-su=JL#§ ; 3

13) FrecH: Ueber Palaeozoische Faunen aus Asien und Nordafrika. N. Jahrb. M. G. P.
1895. Bd.II. FrEcH in RicHTHOFEN’s China, vol. V., pp. 2. 3.

14) S. WELLER: l.c.
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Orthis cfr. calligramma DALM.

Raphistoma sinense FRECH.

2. and 3. Between the second and third gorges of the Yang-tse-kiang®

above I-chang (2), and Tung-hu-hsien,” north of I-chang (3); upper Ordo-

vician ; ident. by FrecmH.”

Orthoceras chinense FOORD (2)
Cyrtoceras (Meloceras) cfr. ellipticum 1.OSSEN (2)
Lituites (Ancistroceras) angelini BoLL. (3)
Discoceras verbeeki FRECH : (2)
D. eurasiaticum FRECH (3)
Maclurea neritoides Eicuw. (3)
Raphistoma sinense FRECH (3)
R. (Eccyliopterus) abendannoni FRECH (2)

To this the following three forms, which are mentioned by FrecH as from

¢ I-tschou-fu, Prov. Hupei,”* are to be added, for they are derived from that

locality (3) =

Lllaenus sp. (3)
Lsotelus sp. - 13)
Orthisina cfr. hempronites (3)

From this district I have still many other species characteristic of

Ordovician, which will be enumeratedslater on.

~4and 5. Lean-shan® in the Tsin-ling® mountains (4), and a locality not

exactly known (5) in prov. Shen-si” ; (4) ident. by MarTELLI® and (5) ident.

by G. PeLLIZALLL?

Calymene paronai PELLIZZARI (s)

Orthis calligramma DALM. var. serica MARTELLL  (4)

1)
2)

4)
5)
6)
7)
8)
9)

Yang-tse-kiang =4I

Tung-hu—\hsien:ﬁm%

FrrcH in RicaTHOFEN’S China, vol. V., pp. 4—13.

FrecH: Lc. p. 3.

Lean-shan - Chinese character unknown.

Tsin-ling =Z& 4%

Shen-si= BkpH

MARTELLIi 1g.

Perrizzari:  Fossili Palaeozoici antichi dello Scensi (Cina). Rivista Italiana di Paleonto-
logia, vol. XIX. 1913.
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O. calligramma var. davidsoni DE VERN. (4)
Triplecia poloi NIARTELLI (4), 5)
Orthisina giraldi MARTELLI (4)
Fenestella ambigua HALL (4)
Spirorbis inornatus HALL (4)

6. Kiau-tschang-pa,” Prov. Sze-chuan ;? ident. by Kavser.”

a. Dark trilobite limestone.
Asaphus sp.
Calymene sp.
Lrinucleus richthofeni KAYSER
Orthis kiautschangpensis KAYSER

b. Light grey brachiopoda limestone.
Ortlhus calligramma DALM.
Plectambonites sericea SOw.
Strophomena corrugatella DAVIDSON
Spirifer radiatus SOw.

7. Si-kia-pa,? along the Ta-ning,” prov. Sze-chuan ; found in Ki-sin-

ling® limestone ; ident. by S. WELLER.”

Lingula sp. undt.
Stroplomena sp. undt.
Triplecia poloi NMIARTELLI.
Orthis calligramma Darm.
Plectorthis willisi WELLER
Dalmanella testudinaria Daim,
D. subequata CONRAD
Clitambonites chinensis WELLER
Hemipronites tenuistriata WELLER

Cornulites sp. undt.

1) Kiau-tschang-pa — g3 15
1) Sze-chuan=pyJi|

3) Kavyser: Lc.

4)  Stikiapa—fRKIT

5) Ta-ning=Xg

6) Ki-sin-ling = .0a 4%

7) WELLER: l.c.
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Gastropod gen. and sp. undt.
Cryptodonta ? sp. undt.
Vaginoceras sp. undt.
Ampyx chinensts WELLER
A.'sp. cfr. costatus BOECK.
Asaphus blackwelderi WELLER
. taningensts WELLER

. sp. cfr. expansus DALM.

. asiaticus WELLER

. Jaevis WELLER

. chitnensis WELLER

. sp. undt.

. sp. undt.

G S U N R G N

. ? sp. undt.

Isotelus ? sp. undt.
Z. sp. undt.
Megalaspis minor WELLER
Lllenus ? bronteoides WELLER
Proetus ? sp. undt.
Calymene sp. undt.

" Pterygometopus ? sp. undt.

WELLER considered this fauna to be contemporaneous with that of the
Vaginatenkalk of the Baltic region in Europe and of the Black River forma-
tion of the United States of America.

8. Si-yang-tang,” N. of Eul-long-si-chou,” and Siau-tou-kau,” NE of the
former, in eastern Yun-nan ; ident. by Mansuy.?

a. Fissile marly slate of Si-yang-tang.

Lingula cfr. striata Sow.
L. deprati M aNsuy

Discina (Orbiculoidea) sinensis MANSUY

1) Si-yang-tang—

2) Eul-long-si-chou— 1} Chinese characters unknown.
3) Siau-tou-kau—

4) Mansuy: L.
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Strophomena sp. undt.
Spirifer bourgeoisi. MANSUY
Leda circumflexa MANsUY
Pteronites sp. undt.
Gontophora contraria MANSUY
Sinocaria asiatica M ANSUY
Ceratiocaris pierloti MANSUY

b. Black micaceous Calcschist, some 13 m higher than (a).
Dionide formosa BARRANDE

c. Dark slate of Siau-tou-kau.
Bothriolepis sp.

9. Pupiao,” Lameng,? and Shih-tien® in western Yun-nan ; ident. by C.
REED.”  The first is the very locality from which L6czy? early recorded the
occurrence of cystidian remains, which were referred by him with doubt to
Hemicosmites and are now assigned by REED to Caryocrinus, and of some
fragments of a trilobite. J. C. BRowN lately found rich Ordovician faunas in
this and adjacent districts. :

a. Pupiao.

Chetrurus cfr. mitis SALT.

Ogygites yunnanensis REED

Illenus cfr. linnarssoni HoLm

1. clr. atavus Eicaw.
Remnopleurides cfr. sexlineatus ANG.
Calymene unicornis REED

C. sp.

Lichas aff. verrucosa Excaw.
Cyphaspis cfr. megalapis MCCoyv.
Pliomera sp.

Asaphus sp.

1) Pupiao= s
2) La-meng—
3) Shih-tien—
4) Brown: lc.
5) Loczy: in Wiss. Ergeb. d. Reised. Grafen B. Széchenyi, vol. IIL., p. 21.

} Chinese characters unknown.
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Leperditia sp.
Primitia sp.
Raphistoma cfr. qualternatus SCHLOTH.
Cyrtolites sp. ?
Conocardium sp. ?
Ctenodonta sp.
Paclkydictya ? sp.
Orthis aff. actonie Sow.
0. sp.
O. aff. bocki LLAMANSKY
O. cfr. calligramma DAaim.
Hyolithes 2 sp. undt.
H. cfr. asteroidens REED
Chetrocrinus sp. pl.
Carypocrinus Sp.
Heliocrinus aff. arancus SCHLOTH.
H. sp.
Protocrinus ? sp.
Didymograptus bifidus HAaLL
D. murchisoni BECK
Diplograptus sp.

The age of the fossiliferous beds is, according to Reep; Lower Ordovician
and approximately equivalent to the Upper Arenig dnd Lower Llandeilo ; the
single exception being the bed with Caryocrinus; the exact position of which
is still not certain,

b. La-meng.

Harpes sp.
Ogygites sp.
Orthis aff. balcletchiensis Dav.
Plectambonites aff. llandeiloensis Dav.
Heliocrinus sp.
The beds with these fossils belong to the same horizon as those from

Pupiao.
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c. Shih-tien. The number of beds cited below are those originally
given by BROWN.
Illaenus cfr. linnarssoni Horm. Bed No.
I aff. sc/umidti Nieszk.
Lichas cfr. celorhin ANG. var. conicéps Eicaw.
Asaphus aff. b}qggerz' ScHMIDT
Orthoceras cfr. tortum ANG.
O. cfr. commune WAHLENB.
O. cfr. scrabridim ANG.
0. sp.
O. cfr. actuum AXG.
O. sp:

Clitambonites cfr. ascendens PANDER

VAN O ) RGO OOV

Orthis aff. bock: TAMANSKY

Philhedra sp. 6
REED i$ of the opinion that the above mentionedfossils suggest the contem-
poraneity of the beds Nos. 3and 6 with the Vaginatenkalk of the Baltic province.

Lll@nus cecordes REED

wn

1. cfr. linnarssoni HoLm.
Calymene sp.

Endoeras cfr. walklenbergi FoorRD
E. aff. cancellatum Eicaw.
Orthoceras sp. pl.

O. cfr. scrabridum ANG.

O. cfr. regnlare SCHLOTH.
Lituites ? sp.

Trocholites sp.

Trochoceras yunnanensis REED
Bellerophon (Sinuites) cfr. rzgulésus KokEeN
Holopea sp.

Clitambonites sp.

Caryocystis biconipressa REED

mm’mmmmmmmmu\mmmm

Heliocrinus fiscellata BATHER
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H. subovalis REED

H. gqualus BATHER
 Sphaeronis shiktienensis REED

Ovocystis mansuy: REED

Echinosphacra sinensts REED

Stnocystis loczyi REED

S. yunnanensis REED

S. piroides REED

Lo WS A & 5 SR v A e s s T G

Camarocrinus asiaticus REED
The abundance of cystideans in this fauna of the bed No. 5, after REED,
suggests its correlation with the Echinosphaeritenkalk of Scandinavia and of

the Baltic province of Russia.

The Ordovician materials of the present study comprise :

. I. Exact locality unknown; only noted as derived from the vicinity
of I-chang” prov Hu-pei (Yamapa Coll. No. 4). Very fine, isolated
specimens. of :

Triplecia poloi MARTELLI
2. Pan-tse-ya,” Hu-hsi, Hsing-shan-hsien,* prov. Hu-pei (Nopa Coll.
No. 102) ; fonnd in a brownish marly limestone :
Asaphus sp.
Actinoceras (Ormoceras) sp. undt.
Orthoceras chinense FOORD
Cyrtoceras (Meloceras) asiaticum Y ABE
3. Kao-huang-ling,” Hsing-shah-hsien,? prov. Hu-pei (Nopa Coll. No.
103) ; found in a dark grey marly limestone and a semicrystalline limestone :-
Triplecia poloi MARTELLI '
Plectambonites cf. sericea Sow.
A much deformed Or#his-like shell.
4. Liu-chia-ho,” Hsing-shan-hsien, prov. Hu-pei (Nopa Coll. No. 100) ;

1) I-chang=%§ 4) Hsing-shan-hsien= @i1j 1%
2) Pan-tse-ya =37 5) Kao-hnang-ling=gE3E4%

3) Hu-hsi=F& 6)' Liu-chia-ho =R
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-a platy, marly limestone contains pseudo-oolites composed of fine filaments of
Girvanella sinensis Y ABE

5. Huang-chia-chang,” Tung-hu-hsien,® prov. Hupei (Nopa Coll. No.

122); a grey limestone with abundant fragments of
Batostomella antiqua YABE

6. San-yu-tung,” near I-chang, Tung-hu-hsien, prov. Hu-pei (YamaDA
and Fukuchi); a dark grey, sapropelic limestone with numerous pseudo-
oolites which are composed of filaments of

Girvanella sinensis Y ABE

On a former occasion, I took this limestone to be of Carboniferous age,
following WiLLIs and BLACKWELDER ; the locality is, however, included in an
Ordovician area by Nopa. Since the same form of Gzrvanella is found in an
Ordovician limestone from Liu-chia-ho, mentioned above, the present speci-
men is also assigned to Ordovician.

7. No-lu-ping,*) Tung-hu-hsien, prov. Hu-pei (S. Usur Coll.); found in
limestones, which are mostly grey in colour and earthy in texture, being rare-
ly crystalline :

Polyrophe (?) dubia Y ABE

Orthis ? sp.

Orthisina cfr. hemipronis

Raphistoma sinense FRECH

Maclurea neritoides Eicuaw.

Raphistoma (Eccyliopterus) abendanoni FRECH
Lituites (Ancistroceras) angelini BOLL var.
Discoceras eurasiaticum FRECH

Discoceras sp. undt.

Orthoceras sp. undt.

Orthoceras sp. undt.

Isotelus usuii YABE

Lllaenus sinensis Y ABE

1) Huang-chia-chang =353

2) Tung-hu-hsien = HIi§jEe

3) San-yu-tung= =i

4) No-lu-ping—Chinese character unknown,
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According to Usui, the fossiliferous horizon of No-lu-ping is followed
higher up by another which is well exposed on Mt. Lo-ling-po® near No-lu-
ping : the latter contains certain fossils indicating its lowest Gotlandian age,
as will be mentioned later on.  All these older Palacozoic rocks are then
overlaid by a complex of Permian age.

8. Liu-cha-chao,”between Tung-shan-hsien®and Han-ning-hsien,* prov.
Hu-pei (Y. Isun Coll.); in a reddish mottled crinoidal limestone :

An orthoceratid, gen. et sp. undt.

With no other fossils at hand, it is quite arbitrary to assign this limestone
to Ordovician ; but such an assignment seems highly probable.

9. Between Yang-ko-1a,” Chi-chiang-hsien,” prov. Sze-chuan, and Chu-
tien-ya,” prov. Kwei-chou® (Yamapa Coll.).

Orthoceras chinensis ¥ OORD

0. sp.

Schizophyta.
Schizophyceze.

Girvanella, NicHorsoN and ETHERIDGE.

Girvanella sinensis Yase.
Pl. XVI., Fig. 1-2.
1912. Girvanella sinensis YABE: Ueber einige Gesteinbildende Kalk-

algen. Sci. Rep. Tohoku Imp. Univ., ser. II., vol. I, p. 1, pl, L.,
fig. 1 ; text-fig. I.

5) Lo-ling-po—Chinese character unknown.
6) Liu-chia-chao=ZJ5A5

3) Tung-shan-hsien= g1}

4) Han-ning-hsien = i 828§

5) Yang-kc-la—=#5 &

6) Chi-chiang-hsien=ZEJL1k

7) Chu-tien-ya =P[5 5B

8) Kwei-chou=45H|
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“Die wurmférmigen Zellfiden sind gleichmissig etwa 0.01 mm. dick,
rund im Querschnitt, teilen sich dichotom, schlingen sich ganz dicht und fast
regellos, und bilden undeutlich concentrische Lagen um den central gelegenen
Fremdekorper. Weder Schlauche noch Querwinde sind in den Zellfiden
beobachtet. :

“ Unverkennbar ist die Achnlichkeit zwischen diesen Algenfiden und de-
nen der untersilurischen Gzrvanella problematica N1cHOLSON und ETHERIDGE
von Airyshire, Schottland, in ihrem gesammten Habitus. Als Unterschei-
dungsmerkmal beider anzugeben ist aber die Knollenbildung der schottischen
Art durch ihre ganz regellos geordneten Zellfiden und die Pseudoolitbil-
dung der chinesischen Art durch mehr oder weniger concentrischen Anhiufung
der Zellfidenmasse. Die letztere Art kann aber nicht der Gattung Splhacro-
codium angehoren, da nicht nur die Zellfiden keine Schliuche bilden, sondern
sie sich nicht concentrisch geordnet sind wie bei Sphaerocodium bornemanni
RorupLETZ ; trotz der concentrischen Lagerbildung der Zellfidenmassen, sind
die Zellfiden selbst nicht bei unserer Form concentrisch geordnet ; im Gegen-
teil erkennt man oft leicht, manche Zellfiden mehr oder weniger vertical laufen
in den von meist wirr verschlungenen Fiden entstandenen Massen.”

“ Die Pseudooliten von Girvanella sinensis erscheinen oval oder elliﬁ-
soidisch im Dinnschliff und erreichen 4—7 mm in Grosse. Sie sind tief
brown gefirbt. Das Gestein ist dolomitisierter mergelige Kalk und enthilt
einige Bruchstiicke von Molluskenschalen und Echinodermenkalkgebilde,
welche als Nucleus in den Pseudooliten sich befinden.”

“ Da alle von NicHoLsoN, ETHERIDGE und RoTHPLETZ untersuchten Exem-
plare von Girvanella problematica die Knolleder regellosen verwirrten Zellfiden
sind, finde ich zweckmiissig die chinesische Form von oben genannter spezi-
fisch zu trennen, aber nich generisch, obwohl das geologischer Alter dieser
nicht genau bekannt ist und wahrscheinlich einer Formation bedeutend junger
(Carbon) als jener anzugehoren scheint.”

The geological and geographical distribution of the genus Girvanella
and its history was very fully summarized by E. J. GARwoop in his recent
publication “On the Important Part played by Calcaleous Algae at

certain Geological Horizones, with special Reference to the Palaeozoic
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Rocks "V ; the following is essentially an abstract of this paper, with a slight
modification.

Girvanella was originally described in 1878 by NicHOLSON and ETHERIDGE
jun., from the Ordovician rocks of the Girvan district, Scotland? The genus
was established to include certain small nodular structures composed of a felted
mass on interlacing tubes, having a width of 10 and 184, the cells being typi-
cally simple, imperforate tubes without visible internal partitions, The geno-
type G. problematica was at that time referred to the arenaceous foraminifera.
In 1887, BorNEMANN,® in describing his new genus Siphonema (=Girva-
nella) found in the Cambrian rocks of Sardinia, suggested that this organism
might bclong to the calcareous algae. In 1891, RorupLETZ! noticed that some
of the specimens of Girvanclla which he examined were characterised by
dichotomous branching of the tubes; on this account he removed the genus
from the R/izopods to the calcareous algae placing it provisionally among
the Codiacea. Three years later A. BRown® expressed the opinion that Gir-
vanella might ultimately come to be regarded as referable to the Siplhoneac
Verticillate. 1In 1898, however, A. C. SEwARD” remarked that its exact
position in the organic world was quite uncertain, but that it might be more
fittingly discussed among the Sc/izophyta than elsewhere. Iastly in 1908,
RorupLETZ” reaffirmed his opinion that Girvanella must be referred to the
Codiaceae.

Siphonema described by BorRNEMANN from the Archacocyatfus limestone

of Sardinia was shown by HINDE® to be congeneric with Girvanclla. BLACK-

1) Geological Magazine, London. Dec. V., vol. X. 1913. p. 440 et seq.

2) NicuorsoN and ETHERIDGE: A Monograph on the Silurian Fossils of the Girvan District
in Airyshire. Vol. I. 1880. p. 23, pl. IX,, fig. 24.

3) BorxeEmaNN: Die Versteinerungen des Cambrischen Schichtensystems der Insel Sardi-
nien. Abt. I, Nova Acta d. k. Leop.-Carol. deutsch. Akad. d. Naturforscher. Bd. LI,
No. 1. 1886. ;

4) RormpLerz: Fossile Kalkalgen aus der Familie der Codiaceen und der Corallinen. Z.
d. deutsch. geol. Gesell., 18gr, p. 301.

5) A. BrownN: On the Structure and Affinities of the Genus Solnopora. Geol. Mag.,
London. Dec. IV,, vol. I, p. 203. 1804.

6) Sewarp: Fossil Plants. Vol. I, p. 124. 1898.

7) RormpLETz: Ueber Algen und Hydrozoen im Silur von Gotland und Oesel. K. Svenska
Vetenskapsakademiens Handlinger, vol. XLIII., No. 5.

8) Review of BorNEMANN'S paper, cited above, by Hixpe. Geol. Mag., London. Dec. IIL.,
vol. IV, p. 228. 1887.
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WELDER" found Girwvanella (?) in a red oolite from the Man-to formation
of Chang-hia district,” Shan-tung ; in this case, Gzrvanella tubes are said to
have no derect relation to the formation of the oolitic grains, sometimes being
found in their core, and sometimes forming a crust upon them. The reference
of the filaments to the genus seems to me somewhat doubtful. CHAPMANY
reported the occurrence of Girvanclla problematica in a lower Cambrian
limestone of Androssan, and others in South Australia.

It has been stated above that G. problematica was first described from
the Ordovician rocks of Girvan district in Scotland, where it occurs very
abundantly in association with Solenopora ; from the Chazy limestone of North
America H. M. SEeLv? has described S#replhocetus ocellatus, which is now
usually considered to be identical with Girvanella, and in my former paper, a
reference to this species was made based on the figure of it given by J. D.
Dana in his Manual of Geology® ; turther G. sp. and G. »ic/imondensis MILLER
have been reported from the Ordovician rocks of West Ontario.'* ScaucHERT®
also reported Girvanella from the Ordovician rocks on the east coast of
Behring Strait.

Girvanella tubes were also found in Wenlock limestone at Malvern” and
elsewhere in England ; the Girvanella limestone is also extensively developed
in the Gotlandian of Gotland, as pointed out by RorupLETrz.® Further, G.
W. Carp” and F. Cuapman' reported its occurrence in the limestone, of the

same age, of Victoria and Queensland.

1) BLACKWELDER: Petrography in Research in China, vol. II. 1g907. P. 379, pl. LV, fig. A.
2) Chang-hia=iE®
3) Cuapman: Australian Fossils. 1914. p. 82.
4) SEELY: A New Genus of Chazy Sponges. Amer. Journ. Sci., vol. XXX., p. 355. 1885.
5) Fourth edition, p. 501, figs. 625, 626.
®) Cited after Haug: Traité de Géologie, vol. IL., pt. 1, p. 643.
7) WETHERED: On the Microscopic Structure of the Wenlock Limestone. Q. J. GroL. Soc.
London. Vol. XLIX., p. 236. 1893.
8) RormrLETZ: Ueber Algen und Hydrozoen im Silur von Gotland “und Oesel. K. SVENSKA
Vetenskapsakademiens Handlinger Vol. XLII., No. 5, p. 6. 1go8.
9) Carp: Limestones from Lion Oolitic Creek, Stanwell, near Rockhampton. Geol. Surv.
Queensland, Bull., No. 12. 1goo. ;
10) CuapmaN: On the Relationship of the Genus Girzasnel/a and its Occurrence in the Silurian

Limestone of Victoria. Rep. Ass. Adv. Sci. Adelaid Meeting 1907. 1908.
11) WETHERED: On the Occurrence of the Genus Girzanella in Oolitic Rocks and Remarks on
Oolitic Structure. Q. J. GeoL. Soc. London, vol. XL VL., p. 270, pl. XI,, figs. 1, 2. 18g0.
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Girvanella also finds an extensive distribution in the lower Car-
boniferous of Britain; E. WETHEREDY described G. zucrustans, with tubes
having a diameter of 0.01 mm. and &. duciz, with a diameter of 0.02 mm. from
the limestone of this age of the Avon gorge and Tortworth, England.  GaAr-
woop? remarked that these organisms must have flourished at this period
over an area of at least 3,000 sq. miles in the north of England alone. The
Girvanella nodular bed occurs at the base of VAUGHAN's upper Dibunophylium
zone.

According to Deprat,? the Moscovian limestone of Tha-tchong in Yun-
nan contains Gervanclla sp.

The youngest geological horizon in which the occurrence of Girvanella
has been confirmed is the British Oolites; according to WETHERED,” Girvanella
tubes are fairly abundant in the Leckhampton pisolites (G. pisolitica), and
coralline oolite of Weymouth (G. minuta and G. intermedia).

Locality :—San-yu-tung, Tung-hu-hsien, and Liu-chia-ho, Hsing-shan-

hsien, both in the province of Hu-pei.

Tetracoralla,
Zaphrentidee.
Polyrophe, LiNDSTROM.
Polyrophe (?) dubia Yaeg, sp. nov.

Pl. XV, Fig. 5a.-d.

Corallum simple, short horn shaped ; circular in cross section ; surface

1) A.F. FoersteE: Upper Ordovician Formations in Ontario and Quebec. Mem. Geol. Surv.
Canada; LXXXIIIL, p. 178. 1916.

2) Garwoop: Lc. p, 498.

3) WerHERED: The Inferior Oolite of the Cotteswold Hills with special Reference to its
Microscopic Structure. Q. J. GeoL. Soc. London. vol. XLVII. 1891. p. 550 et seq.,
pl. XX. WerHERED: On the Microscopic Structure of the Jurassic Pisolite.. Geol.
Mag. Dec. III., vol. VI, p. 200.

4) DEPRAT: Etude Géol. du Yun-nan oriental; Géologie generals, p. 107.
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smooth, except numerous distinct costal striae in pinnate arrangement ; wall
thin. Ca/yx deep and abrupt, with flat bottom. Septal spines very minute,
numerous ; tabulae thin, numerous, about 8 in a space of 5 mm., mostly
horizontal, often coalescing and giving rise to horizontal series of coarse
vesicles of unequal size; not seldom spiniferous.

The internal structure of the coral is very simple, with no other endothe--
cal elements than the tabulae and minute spiniferous processes. It represents
a new species probably allied to /. ¢gZalbra LiNpsTROM from the Gotlandian of Got-
land. Thenamedspeciesis acompound corallum, thoughalso often found simple;;
its corallites are provided with thecal expansions outside and horizontal tabulae
and numerous spiniferous processes inside ; the spines are very numerous and
arranged in regular lines in position corresponding to septa, over the whole
inner surface of caZyx. The Chinese form also much resembles certain species-
of Amplexus? with the septa very diminutive in size. As I now believe, though
with some slight doubt, that there is no lamellar septa developed in the present
coral, it is assigned to the genus Folyroplhe, and not to Amplexus.

Locality :—No-lu-ping, Tung-hu-hsien, prov. Hu-pei (Usui Coll.)

Bryozoa,

Trepostomata.
Batostomellidze.

Batostomella, Urricn.
Batostomella antigqua Yase sp. nov.

Pl XIX., Fig. 4; PL. XXVIIL, Figs. 2a-b.

Zoarium consisting of solid slender ramose branches, 1.5—4 mm broad ;

slightly flexuous and circular in cross section. Zooeczal tubes amalgamated per-

1) G. LixposTrROM: Beschreibung einigcr Obersilurischer Korallen, Bihang till K. Svenska
Vet. Handlingar. Vol. XXIV, 18g6. p. 43, pl. VIII, figs. gg—100.

2) For instancc, 4. exiis BiL 1Nes ; L. M. LavBe: A Revision of the Genera and Species of
Canadian Plaeozoic Corals. Pt. II, p. 131, pl. IX, figs, 5, 5 a, 5b.
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fectly ; thin-walled in the axial part, but much thickened in the peripheral zone

- where the interspaces are provided with numerous strong acanthopores and
occasionally with small mesopores ; almost circular in cross section, having
some blunt projections from the wall. Zooecial apertures always oblique to the
surface, and arranged in oblique rows. Tabulae rare, especially in the axial
part.

The genus Batostomella is common in Upper Palaeozoic rocks, and its
oldest representative is hitherto known from the Gotlandian; as the present
species was found by Nopa in the upper part of his Ping-shan limestone, which
is surely of the Ordovician age it is the oldest known form of this genus;
hence the specific name anzigua is proposed for it.

Locality :—Huan-chia-chang, Tung-hu-hsien, prov. Hu-pei.

Gastropoda.
Raphistomidee.

Maclurea, LESEUR.

Maclurea neritoides EicHwALD.
Pl. XVI., Fig. 12a-b.

13860. Maclurea neritoides EK1cHWARD : Lethaea Rossica, p. 1140, pl
XLIIL., fig. 14.
1897. M. neritoides KOKEN: Die Gastropoden des baltischen Unter-
silurs, p. 147.
1011. M. neritoides FrREcH : in RicHTHOFEN’S China vol. v, p. 10, pl. IV,
figs. 1a-2b.
Sinistral shell with flat spire and somewhat convex and widely um-
bilicated base; whorls 3 or 4, rapidly enlarging; outer edge of the whorls
obtusely angular ; outer side slightly convex ; umbilicus wide and abrupt, ex-

posing about half of the inner whorls.
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Dimensions :—The largest diameter of the upper surface attains 27 mm.,.
the corresponding width of the aperture being 11 mm, and that of the next
adjoining whorl 4 mm. ; the height of the shell is a little more than 10 mm.

The single specimen from China was figured by FrecH in China vol. V.;
he compared it with numerous specimens of M. neritoides from Holmstrand
near Christiania, Norway, and found them specifically identical. —The latter
specimené were identified by F. ROEMER with M. Jogan: SalterV from the
Ordovician of Canada. KOKEN pointed out the great likeness existing between
the European M. neritoides and the Canadian /. loguni.,”  The latter, how-
ever, seems to me to be provided with a narrower umbilicus.

The original description of AZ. neritoides given by EicawaLp® is as follows :

“ Testa magna, anfractus 2—3 ve latitudine subito increscentes, superne
plani, utroque margine externo et interno declives inque marginem inferiorum.
obtusum excurrentes, apertura triangulari ; umbilico profondo magno.”

¢ La surface du test est finement striée, a stries d’accroissement transver-
sale trés-rapprochées.”

Lorexz* described an apparently very imperfect specimen from Ho-shan
in Shan-tung under the name /. Jogani ; he identified it with the specimens
of M. logani from Porsgrund, which may belong to M. neritoides”® So far as
I can judge trom his figures of the Shan-tung specimen, it differs from 7/.
neritoides as well as from M. loganz in having less rapidly enlarging whorls.

Loc. :—No-lu-ping, -Tung-hu-hsien, prov. Hu-pei; “lower bed” (Usur
Coll.)

M. neritoides is known from the Lyckholm bed of Estland and the upper--

most Clhasmops limestone of Norway.

1) SavLTER: Ordovician Fossils from eastern Canada. Canada Geol. Surv., Can. Org. Rem.,.
Dec. I. 1859. Ferp. RoEMER: Lethaea Palaeozoica, pl. V., fig. 6. - GraBau and SHIMER:
North American Index Fossils. Invertebrates Vol. I., p. 664. fig. g20.

2) Koken: Lc. p. 174.

3) Eicuwavp, l.c.

4) Lorenz: Beitr. z. Geologie und Palaeontologie von Ostasien. II. Palaeontologischer-
Teil. P. 104.

5) Kokewn:Lc. p. 174.
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Raphistoma, Harr.
Raphistoma sinense FrecH.

PL. XVI.,, Fig. 7; PL. XXVII,, Fig. 11.

1805. Raphistoma sinense Frecu: Ueber Palaeozoische Faunen aus
Asien und Nordafrika. P. 3, fig. 1 a-b.

1911. R.sinense FrReECcH: RicHTHOFEN’S China vol. v p. 11, pl. IIL, figs.
4 a-b.

This species FRECH describes as follows :

“ Die vorliegende Form gehért zur Réihe des Raphistoma qualteriatim.
_R. schmidti Kokex" aus dem nordischen Orthocerenkalk sté¢ht der chine-
sischen Form ausserordéntlich nahe. Die flache Form des Gewindes und die
Art der Einrollung ist bei beiden Arten vollkommen iberéinstimmend.
Doch ist R. sc/midti doppelt so hoch als die flache chinesische Form.”

“ Auch R. damesi Koken? ist, wie der Vergleich von Originalexemplaren
erkennen lisst nahe mit R. sinense verwandt und nur durch das treppenfor-
mig in der Mitte étwas erhohte Gewinde zu unterscheiden.”

The figured specimen from Tun-hu-hsien was referred by FrecH to X.

_sinense, a species which was first described on two specimens from Lung-
shan, prov. Kiang-su ; the former is a stonie-nucleus of a shell composed of 4
or 5 volutions, with depréssed spires and wide, open umbilicus. The upper
surface of the whorls is slightly concave, séparated; from the slightly convex
peripheral surface by an obtusely angular border. The umbilical border is
distinctly angular.

Dimensions :—Diameter of the upper surface 2.6 mm; height 1.4 mm.

Loc. :—No-lu-ping; Tung-hu-hsien, prov. Hu-pei (Usur Coll.) The other

“known locality of this species is Lung-shan, 8o km. E. of Nan-kihg, prov.
Kiang-su.

Raphistoma schmidti KokeN and R. damesi Koken are found in Orzho-

.ceras limestone of northern Europe.

1) Koken: Entwickelung der Gastropoden vom Cambrium bis zur Trias, Pl. XL, fig. 8.
Koken: Die Gastropoden des baltischen Untersilurs, p. 166. :

2) Koken: Entwickenung der Gastropoden, pl. XI., figs. 4, 4a. Koken: Gastropoden des
baltischen Untersilurs, p. 165, text-fig. 21.



Eccyliopterus, REMELE.
Eccyliopterus abendanoni Frech.

Pl. XIX., Fig. 7a-b.

1911.  Raphistoma (Eccyliopterus) abendanoni FREcH : RICHTHOFEN'S
China vol. V., p. 12, pl. IIL,, figs. 1 a-d.

FrecH founded this species on two specimens which are figured in
“¢“China,” vol. V. The smaller specimen (fig. 1 b.), 37 mm. in diameter
““shows an evolute shell composed of few volutions ; the whorles are trigonal
in cross section, with the outer side slightly convex and the upper and lower
sides slightly concave. As the latter two meet in an acute inner border,
the shell would probably appear like the annexed figure in cross section.

Among the fossils from Tung-hu-hsien, there is a specimen, which,

‘though much damaged in extraction from the hard matrix, is hardly

distinguishable from the smaller specimen of FrEcH
(> <) cited above ; the present specimen, however, shows
Crons eition not a little difference from the larger one of FrEcH

t in the course of the sharp striae on the surface of

the test. In the former, the fine, but very distinct striae run almost ver-
tically on the outer side of the shell, being never so conspicuously flexuous as
those shown in Frecw’s fig. 1 d. It is, therefore, only provisional that the
‘present specimen is now called 7. abendanon:.

Further, there is also some doubt about its generic position ; according
to KOKEN, FLecyliopterus of REMELE comprises the shells showing the follow-
ing features :

“ Gehiuse rechts gewunden, evolut, eine offene Spirale bildend. Win-
dungen dreiseitig, die Winkel zwischen Apical-und Extern-Seite zu einem
‘kragenformigen Gebilde ausgezogen.

Die Sculptur besteht in fadenformigen, ungleichen Rippen, welche
scharf nach rickwirts geschwungen, auf dem Kragen aber wieder steil auf-
gerichtet sind. ;

Der Kragen besteht aus einner Doppellamelle der dusseren Schalen-
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schicht mit ihren Rippen ; zwischen diesen Llamellen werden stark nach vorn
gerichtete Septa der inneren Schalenschicht abgelagert, welche die dussern
Rippen séhrﬁg kreuzen. Der Kragen besitzt also eine dem Schlitbande der
Pleurotomarien vergleichbare Structur, 6hne aber direct als solches aufgefasst
werden zu kénnen, denn die Lunulae des Pleurotomarienbandes gehoren der
dusseren Schalenschicht an.”

It is yet to be proven that the present specimen has this peculiar feature
of marginal carina.

Locality :—No-lu-ping, Tung-hu-hsien, prov. Hu-pei (Usui Coll.). The
type specimens of this species are from a locality lying between the

second and third gorges of the Yang-tse-kiang above I-chang.

Cephalospoda.

Nautiloidea.
Orthoceratidee.

Orthoceras, BREYN.
Orthoceras chinense Foozrp.

Pl. XXVIIL., Figs. 3 a-b.

1856. Orthoceras sp. S. P. WOODWARD :

Quart. Journ. Geol. Soc. London. Vol. XII., p. 378, pl. VL., fig. 1.

1887. O. chinense Foorp : Catalogue of Fossil Cephalopoda.  British

Museum. I. P. 100.
1911. O. chinense FREcH : RicHrHOFEN'S China, vol. V., p. 8, pl. II.,
figs. 2 a-c.

“ Shell straight, cylindrical, rate of increase 1 in g. Length of body
chamber unknown. Sgpza distant about 1/2 the diameter or m/o.re,'but becom-
ing more crowded as they approach the chamber of habitation ; direct, stronglyr
arched ; the necks very long, so as to reach nearly half way across the space
between two septa. - Siphuncle central, cylindrical, very slightly contracted
between the necks. Test unknown.” This is the original diagnosis of O.

chinense given by FOORD. -
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According to FrecH, the largest specimen of this species in the British
Museum attains almost 1 m. in length ; I have also seen many polished slabs
of limestone with this fossil, of which four measurements of the shells are

given below :

Ot Diameter of Diarieter of
2 the larger end. the smaller end.
1. 10CO mm. 70 mm. e
2. 390 55.7 55 17 mm.
Seic: 336 40 T 6 mm.
4. 220 ,, 35 : 25 mm.

No. 1 and 4 are from Yang-ko-la, and No. 2 and 3 from unknown localities.
The specimens now at hand are much smaller in size, but isolated from
the matrix, as shown on Plate XXVII. The éepta are further apart than
half the diameter of the tube, and are provided with a long septal neck.
Locality :—The figured specimens are from prov. Hu-pei (Nopa Coll. No.
102). Found in association with Cyrtoceras (Meloceras) ellipticum I1ASSEN,
and Asaplues sp.  ABENDANON obtained it, together with Discoceras verbeeki
FRrECH, at a place between the second and third gorges of the Yan-tse-kiang
above I-chang. The two specimens measured above No. 1 and No. 4 are
from a locality on the road between Yang- ko-la Chi- ch1ano Hsien, prov.

Sze-chuan and Chu-tien-ya, prov. Kwei-chou (Yamapa Coll.)

Orthoceras (?) sp. indet.

Pl. XVIIL, Fig. 3 ; PL. XXVIL, Figs. 2a-e.

This represents a very remarkable type of orthoceracone Nautlhds and it
is only provisional that I refer the specimen to the genus Or thoceras. The
specimen is a fragment of a cylindrical shell, in state of internal cast, and 50
mm. long ; it is oblong in cross section, measuring 29 mm and 24 mm in larger
and smaller diameter respectively. The surface of the stone nucleus is
smooth, except for 6 sharply impressed ‘annular lines which are 5—7 mm.
apart ; thé'impressions are somewhat wavy, probably owing to the secondary

deformation of the entire shell. ~ The linés at first sight appear to be the suture
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lines of the septa, but in reality coincide with them only partially. On ex-
amining the surface of the stone nucleus with magnifier in detail, we see that
the suture lines deviate downwards considerably (that is apically) from the lines
in question on thetwo sides normal to the shorter axis of the shell. The shell in
longitudinal section shows there are only two moderately concave septa at the
base, the remaining upper portion representing the body chamber. The septa
are traversed at the center by a broad (12 mm. in diameter) empty tubular space,
which is completely shut off from the interior of the camerae by means of the
septal necks, these being very long and extending beyond the preceding
septum. There is absolutely no organic deposit in the interior of the shell.

At present the real nature of the impressed lines on the surface is quite
obscure to me ; there are two possible explanations :(—

1. If the specimen represents an internal cast of an Or¢/oceras-like shell
the interior of the test must have been provided with sharp annular thicken-
ings, and therefore the broad tube is the si;;huncle. So far, I am aware of no
instance of such annular thickning of the test, on its internal surface, in any
known species of orthoceracone Nautilids.

2. Itis also conceivable that the present specimen may represent the
siphuncular infilling only of an Or#/oceras-like shell, and not the stone nucleus
of the shell as a whole ; then the impressed lines on the surface of the specimen
would be the suture lines of the septa marked on the siphuncle and not on the
inside of the shell, and the siphuncle would be divided by septa, as in
Diphragmoceras Hyatrt, which, however are not complete like those of the
genus named, but traversed by a broad central endosiphonal tube.

The future discovery of test-bearing specimens may reveal the real nature
of this striking form.

Locality :—No-lu-ping, Tung-hu-hsien, prov. Hu-pei (Usur Coll.)

Orthoceras sp. indet.

Pl. XXVII., Fig. s.
Shell straight, very elongate conical, with an apical angle of about 8°; ob-

long ? in cross section; surface smooth. Septa moderately concave, about



51

1} diameter or a little more apart. Siphuncle narrow, central, and surrounded
by very short septal neck. '

Dimensions :—Length 136 mm., diameter of the larger end 16 mm. and
that of the smaller end 8 mm.

Two specimens have been examined, of which the larger one has the
dimensions given above ; both are partly rubbed, and the real outline of the
shell in cross section is not exactly known, though in most probability it is
oblong.

Distinguished easily from O. c/inense by somewhat more crowded septa
and very short septal neck.

Locality :—Between Yang-ko-la, Chi-chian-hsien, prov. Sze-chuan and
Chu-tien-ya, prov. Kwei-chou (Yamapa Coll); found together with O.

chinense FOORD.

Orthoceras sp. indet.

Pl. XIX., Figs. 10a~b.

A cast of two contiguous septated chambers ; almost circular or slightly
oblong in cross section (owing to deformation ?) ; the lower chamber, 25 X 23
mm. in cross section, is about 8§ mm. deep. The siphuncle is central and only
3 mm. broad.

Too imperfect for specific identification ; but apparently distinguished
from O. chinense by the possession of more numerous septa. It is possible

that this is specifically identical with the preceding form.

Locality :—No-lu-ping, Tung-hu-hsien, prov. Hu-pei (Usur Coll).

Gen. et. sp. indet.

Pl. XXVII,, Fig. 1.
This is a fragment of a straight cone Nautilid, with very crowded septa
near the body chamber ; no further features being exhibited on the specimen,

its generic and specific determination is quite out of the bounds of possibility.



Loc. :—Liu-chia-chao, between Tung-shan-hsien and Han-ning-hsien,
Wu-chang-fu, prov. Hu-pei (Isuir coll,); in a reddish mottled crinoidal lime-
stone.  Simply from the nature of its matrix, I provisienally assign it to

Ordovician.

Cyrtoceratidee.

Cyrtocers, GoLDFUSS.

Cyrtoceras (Meloceras) asiaticum Yase sp. nov.
Pl. XVIIL, Fig. 14; PL. XXVIIL., Figs. 7a-b.

1911. Cyrtoceras (Meloceras) cfr. cllipticum FrECH: RICHTHOFEN'S
China vol. V., p. 6, pl. IL., figs. 3 a-c.

Shell very slender: septated part rather strongly and uniformely
arcuate, gently enlarging from the posterior to the anterior; elongate oval in
cross section, being somewhat narrower along the external side than
along the internal. Siphuncle very narrow,’ and situated very close
to the external side. .Septa rather closely set, 2—=3 mm. apart. Accord-
ing to FI\ECH, the shell is rather thick and its surface shows only fine
striae ; the siphonal wall is very thin and not surrounded by siphonal
collar of the septa. Of the body chamber, only a small portion‘ is
known ; it is less arcuate than the septated part.

Dimensions —Th“ ﬁgured spe01men measures 115 mm. along the convex
side of the shell (of which the last 26 mm. represents the basal portion of the.
body chamber), and 80 mm. along the chord. Cross section of the whorl,
taken from the middle portion of the shell, 16 mm. long and 13 mm.broad.

The present specimen, I think, is quite similar to that described
by Frecu? under the name C. (#.) cf. ellipticum 1.0sSEN ; as the former is
almost entirely deprived of the test, it appears to be more slender than the

latter. *As already pointe‘d out by him, the Chinese form has the septated

1) C. Lossen: Ueber einige thulten Zeitsch. d. deutsch. geol. Gesell. Bd. XII. 1860..
7 p. 27, pl L, figs. 3 a-b. .



portion of the shell more strongly arcuate than C. ellipticum 1.0sseN from the
Ordovician limestone near Sorau; I consider the difference is considerable
enough for the specific separation of the two forms. Further, the former is
more slender than the latter.

C. plebeium BaRrRANDEY from Ei-E2 of Bohemia resembles the present
species more closely, being distinguishable only by its but slightly broader
shell.

Locality :—Hing-shan-hsien, prov. Hu-pei (Nopa Coll.). Frecu’s speci-
men is from the locality between the second and third gorges of the Yang-tse-

kiang above I-chang.

Actinoceratidee.
Actinoceras, Bronn.

Subg. Ormoceras, STOKES.

Actinoceras (Ormoceras) sp. indet.
PL XVIIL, Fig. 12 ; PL. XIX,, Fig. 9.

1911.  Actinoceras (Ormoceras) aff. tenuifilun Crick :  Notes on Some
Specimens of Straight-shelled Nautiloidea collected by the Rev.
S. CourLing. Geol. Mag. Dec. IV, vol. X., p. 481, pl. XXIIL.,
fig. C.
Shell straight, large, cylindrical ; circular ? or oblong? in cross section ;
34 mm. in diameter. = Septa numerous, moderately concave; 6 mm. apart.
Siphuncle submarginal, 10 mm. in diameter, swelling moderately between
septa ; internal deposit very thick (3—4 mm.), leaving a space at most 2.5 mm.
wide for somewhat irregularly annulated endosiphuncle and with extremely
narrow tubuli radiating from the annuli.
This species is represented by a very fragmental specimen, the surface of

which is also much eroded ; however, judging from the small portion of the

1) BaRRANDE: Systéme silurian. Vol. II,, p. 525, pl. CIX,, figs. 11-16; pl. CCVIL,, figs. 1-5;
pl. CCVIIL., figs. 10-16.
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surface of the test preserved, it certainly had neither annular nor longitudinal
sculpture of any kind, except at most fine lines of growth. On account of its
pcculiar. nummuloidal siphuncle, it is referred to the genus Actinoceras
(Ormoceras).

G. C. Crick reported the occurrence of an Actinoceras nearly allied to
Ormoceras tenuifilurme HALLY in Shan-tung ; the latter is a species common in
the Ordovician Black River limestone of New York State. The Chinese
specimens, the present one as well as that figured by Crick, are apparently
provided with a narrower siphuncle than the American form, whereas the
former two resemble each other very closely not only in this feature, but in all
other features. It is very probable that the present specimen is specifically
identical with the one from Shan-tung.

A. richthofeni Frecn? from Liau-tung and Korea is a more conical shell,
rapidly enlarging anteriorly ; its nummuloidal siphuncle is broader than that
of the present species.

Locality :—Pan-tse-ya, Hu-hsi, Hsing-shan-hsien, prov. Hu-pei (Nopa
Coll. No. 102).

Trocholitidee.

Discoceras, BARRANDE.
Discoceras eurasiaticum FrecH.

Pl. XVIII., Figs. 2a-b.

1911. Discoceras curasiaticune FRECH @ in RICHTHOFEN's China vol. V., p.

5, pl. L., figs. 1a—2b.

1) J. HaLn: Palaeontology of New York, vol. I, p. 55, pl. XV, fig. 1; pl. XVI, fig. 1; pl
XVII, fig. I.  Grabau and Shimer: North American Index Fossils, Invertebrata. Vol.
II., p. XVIL, 115, fig. 1351. g :

2) Frecs: in RicHTHOFEN'S China vol, V., p. 8, pl. 1L, fig. 4. This species was first established
by FrecH on the specimens from Hsiau-0rrh, Liau-tung. The G. 1. S. Collection contains
many specimens of this species, which were collected by myself from Kwa-sen-do, Ko-to-

gun, Hei-an-nan-d6, Korea (JLH# £ 51)-
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Shell flat, discoidal, composed of very slowly growing whorls in contact
and slightly impressed ; whorls subquadrate in cross section, broader than
hich and external side slightly longer than the internal. Siphuncle
internal. Surface costated ; costae very numerous, sharp, almost twice as far
as their own breadth, bending obliquely backward on the side and forming a
deep and broad hyponomic sinus on the external side.

Dimensions :

Diameterof shell: ... = ... .0 . e v Cw, s Soimn
Diameter of shell (the last 1/4 volution being
omitted ; this applies also to the following

measurement)s s e sine uis - aee e JO
Breadth of whorl ... S g @es i@ i 22
Height of-whorl- ... w. i i i insiiie oly
Width of umbilicus.. = ima iy 00 vl i 37

Concerning this species FRECH makes the following remark :
“ Die Art ist zuniichst mit Discoceras antiquissiinum F. ROEMEK sp. non
auct. verwandt und unterscheidet sich von ihr :
1. Durch evolutere Form und geringere Breite der Umgiinge
2. Durch sehr viel kriftigere und regelmissigere Anwachsstreifen.
Die Zwischenriume zwischen den Anwachsstreifen sind bei D.
eurasiaticum mehr als doppelt so breit als bei D. antiguissimun:.
Die starke Zuriickbiegung der Anwachsstreifen, die Lage des Siphos auf
der Innenkante der Windungen, die lange fast einen Umgang einnehmende
Wohnkammer sind ibereinstimmend. Die kriftig ausgebildete Sculpture
beginnt auf dem zweiten Umgang (von innen gerechnet) ; der erste Umgang
ist bei beiden Arten mit sehr feinen Anwachsstreifen versehen.
In der Windungsform ist D. Zeres Eicuwarp der neuen Art &dhnlich,
jedoch liegt der Sipho subcentral und ist nur der Innenseite etwas genihert.”
The second Chinese species, D. verbecki FrecH, is easily distinguished
from the present species by the whorls, which are oblong in cross section.

Locality :—No-lu-ping, Tung-hu-hsien, prov. Hu-pei (Usur Coll.).
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Diseoceras sp. indet.

PL. XIX., Fig. 5; Pl. XXVIL, Fig. 6.

The figure shows another species of the same genus which-is dis-
tinguished from D. eurasiaticum by its relatively wider umbilicus, oblong
whorls, and considerably weaker surface sculpture ; the first and third features
distinguish it also from 2. werbecki, Too imperfect for further specific
identification.

Locality :

No-lu-ping, Tung-hu-hsien, prov. Hu-pei (Usur Coll.)

Lituitidze.
Lituites, Brevw.
Lituites (Ancistroceras) angelini BorL.

Pl. XXVII., Figs. 4a=b.

191 1. Lituites (Ancistroceras) angelini FrEcH : in RicuTHOFEN's China,
vol. V5 pe 5.

Shell cylindro-conical, measuring 76 mm. in length, 21 mm. and 10
mm. in the diameter of the larger and smaller ends ; circular in cross section.
Septa concave, about 5 mm. apart ; siphuncle very narrow, subcentral. Septal
neck well developed, about as long as half the septal distance. ~ Surface with
numerous very fine striac showing the undulation characteristic of the shell
of Lituites.

1 was not able to obtain from any library in Japan BELL’S and RE-
MELE’s papers with the description of this species : hence, in the specific identi-
fication of this specimen, I simply follow Frecn who gives the following
account of it. i

“ Ein Bruchstick von I-chang, das man auf den ersten Blick fiir ein

Orthoceras halten wiirde, zeigt auf der Aussenseite die bezeichnende Skulptur
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und bei dem Liongsschnitt durch den centralen Sipho gut ausgeprigten
Siphonaldiiten.

REMELE hat in der genannten Arbeit zwei Varietiten von Lituites angcline
var. virgata und var. lincata unterschieden. Bei dem chinesischen Exemplar
konnte nur die Zugehorigkeit zu der bezeichnenden Hauptart festgestellt

werden.”

Locality :—No-lu-ping, Tung-hu-hsien, prov. Hu-pei (Usur Coll.).

Trilobita.
Asaphidee.

Isotelus, Dekav.

Isotelus usuii YAaBE sp. nov.
PL XVIIL, Fig. 9; PL. XIX., Fig. 8.

1911. [sotelus sp. FrEcH : in Ricurnoren’s China, vol. v., p. 3.

Cephalon parabolic, about 2/3 as long as wide, pointed in front, and pro-
longed behind in genal spine ; convex. Glabella hardly defined from the re-
maining part of the cranidium, with very faint trace of almost parallel dorsal
furrows at base, as wide apart as 1/4 the width of the cephalon. Facial sutures
unite at a blunt angle in front, curve first strongly outwards and then inwards
to eyes, behind which they bend again sharply outwards to cut posterior mar-
gin in a very acute angle at little more than half the distance between glabella
and genal angles. Free cheek trigonal ; genal spine slender, slightly curved
and directed backward ; as long as 4 thoracic segments. Eye lobe moderate
in size.

Thorax with 8 segments preserved ; axial lobe cylindrical, as wide as the
pleurae. Pleurae consist of inner horizontal straight portion and outer curved
portion which bends downward and slightly backward; rounded at the ex-
tremity ; and provided with a broad strong furrow. _

Dimensions :—Cephalon (measured along the chord) 23 mm. wide and

15 mm. long ; thorax 32 mm. wide and 14 mm. long.
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The single specimen at hand somewhat resembles 7. maximus 1LockE from
the Ordovician of the United States of America. Asthe latter is now considered
to represent only a stage in the development of Zsozelus gigas DEkAY without
genal spine,) it is only provisional that I establish a new species on the
present specimen.

Locality :—No-lu-ping, Tung-hu-hsien, prov. Hu-pei (Usur Coll.).

Illeenidee.

Illaenus, Darmax.
Illaenus sinensis Yase sp. nov.

Pl. XVIII., Fig. 10.

1911. [llacnus sp. FRECH : in RicntHoreN’s China, vol. V., p. 3.

Cephalon semielliptical, nearly twice as broad as long; smooth all
around convex, with the anterior portion strongly bent down almost
to the right angle, and the lateral sides more gently sloping to the margin.
Posterior margin of the cephalon slightly concave in outline.  Glabella with
independent convexity, and well vaulted at the basal portion; occupies
nearly the middle third of the cephalon and extends less than half its length.
Axial furrows well marked, subparallel, first slightly converging toward the
anterior end where they curve outward. Fixed cheek with the base nearly
as wide as the glabella, palpebral lobe but slightly elevated, rather large in
size and relatively close to the posterior margin of the cephalon. Eyes rather
large in size. Posterior branch of the facial suture very oblique ; anterior
branch? Free cheeks considerably broader than the fixed cheek and genal
angle well rounded ; posterior and intreior borders of the cephalon meeting at
the genal angle in an angle of about 65°. Inferior border of the cephalon lies

almost in a plane. Surface bears numerous fine terrace-lines.

1) GraBau and SHIMER: North American Index Fossils, Invertebrates. Vol. IL. 1gro. p. 94.

2) G. Houm: Illaeniden. InFr. Scammpt’s Revision der ostbaltischen Silurischen Triobiten.
Mém. I'Akad. Imp. Sci. St.-Pétersbourg, VII. Ser., Tome XXXIII. 1886. p. 87, pl. IL., figs..
1-10,
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Thorax, with 10 segments preserved, little longer than the cephalon.
Axial lobe about 2/3 of the whole breadth near the anterior border, gradually
becoming narrower toward the pygidium ; pleurae, convex with inner portion
straight, and the outer portion bent downward. Inner portion of the pleurae
almost half as long as the outer in the first segment, and nearly equal in the
last.

Pygidium unknown.

Dimensions :—

Cephalon 29 mm. broad, measured along the chord.

15 mm. long in projection.
Glabella 11 mm. broad at the base measured along the chord.
Eyes 19 mm. apart, measured along the chord.
4.5 mm. distant from the dorsal furrow in projection.
2 mm. distant from the posterior border of the cephalon, in
projection.
Thorax 16 mm. long in projection.
30 mm. broah measured along the chord.

Axial lobe of the first segment 11 mm. broad, in projection.

Axial lobe of the last segment 8 mm. broad, in projection.

This species resembles 7. revaliensis Hoim. from the Vaginoceras lime-
stone of the Baltic province ; the latter is characterised by having a semicir-
cular cephalon, of which the free cheeks are more prolonged to the genal angle
than in the present species, '

Locality :—No-lu-ping, Tung-hu-hsien, prov. Hu-pei (Usur Coll.)

Brachiopoda.
(By I. Havasaka.)
Strophomenidee.
Triplecia, HavL.

Triplecia poloi MARTELLI sp.
Pl. XXII., Figs. 1-3.
1901. Schizophoria poloi, MARTELLI .—Fossili del Siluriano Inferiore
dello schensi (Cina). Boll. della Soc. Geol. Ital., p. 302, pl. IV.,
figs. 17-22.
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1901. Porambonites intercedens, MARTELLI (non PANDER):—Ditto, p- 304.
pl. IV., figs. 13-16.

1013. Spirifer (Martinia) poloi, PELLIZZART :—Fossili Paleozoici Antichi
dello Scensi (Cina).  Rivista Ital. di Paleontologia, vol. XIX.,
p. 45. pl. L, figs. 8=10.

1913. 17riplecia poloi, WELLER :—A Report on Ordovician Fossils col-
lected in Eastern Asia in 1903—04. Research in China, vol. III.,
p. 281. pl. 23, figs. 7—0.

This species was first recorded by MARTELLI in 190r, from Lean-shan in
the Tsin-ling mountains.  The second material was also collected at the same
locality, and was examined by PerLLizzAarI. In the province of Sze-chuan the
same species was gathered by the CARNEGIE expedition two or three years
later, a description of it having appeared quite recently. Almost at the same
time as this third discovery, Prof. K. Yamapa of the Kyoto Imperial University
obtained several exceedingly well preserved examples of the species in the
neighbourhood of I-chang-fu, in the province of Hu-pei. It is this material
from Hu-pei that the writer is about to describe.

The species was first introduced by MARTELLI as belonging to the genus
Schizophoria. According to PELLIZZARI, however, this species is by no means
a Schusophoria;, because there are hardly any smooth form in the genus
Orthis, and besides, he believes he has found the characteristics of a Spirifer
in the dental apparatus. Thus, he says, “e cio tanto per le robuste lamine
«dentarie della grande valva, quanto per l'apparato di sostegno del lofoforo
nella valva dorsale.” In his plate is figured a specimen that has its dorsal
valve polished away at its visceral portion (pl. L, fig. 9). The present writer
is not certain whether the section of the spirals is represented on the cut end
of the shell. - Neither is anything said about this by PeLrizzari. One of the
Hu-pei specimens was prepared by the writer for the purpose. Its dorsal
valve was transversely polished so as to reveal the interior of the visceral
portion (fig. 4). On the polished surface nothing but two short, somewhat
divergent dental plates are shown, and there is no trace of spirals recognizable.
Besides, the mesial fold of the shell is so very conspicuous that no Martinia

seems to be comparable with it.
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The present writer does not, however, agree with MARTELLI in placing
it in the genus St/kizophoria. 1In the genus Orthis “la rarita di forme liscig,
prive di ornamentazione radiale,” as PeLLIZZALI observes, is really the case.
Or rather, no smootfx form can be regarded as an Or#iis. Thus it seems
most reasonable to regard the fossil as a 77iplecia, as was done by WELLER
in his report above mentioned. Of course a 7riplecia may possess fine radial
strice : for HALL says, ¢ Surface with obscure concentric growth-lines, and fine
radiating strie on the inner laminze ; in rare instances there are radiating lines
on the exterior.))” Yet it is certain that the fossil is neither an Or#/is nor a
Schizophoria.

Then Triplecia poloi from Hu-pei may be described somewhat in the fol-
lowing manner. :

The shell is composed of two valvés of unequal convexity, and is re-
markably wider than long. In the anterior portion it is somewhat trilobate,
the mesial fold being very conspicuous there. The hinge-line is quite straight,
but rather short, being about one half of the greatest width of the shell in the
majority of the specimens. It is, however, by no means constant, and in some
of the examples it occupies about 2/3 of the maximum breadth of the shell.
The ventral valve is shallow, convex about the beak, but very strongly
depressed by the development of a wide and deep mesial sinus in the
anterior margin. The width of the sinus along the front margin is about
1/2 of the entire antero-lateral margin of the shell. The area is low but
very distinctly realized, with a delthyrium in the middle, which is covered by
a slighly convex deltidial plate probably with a foramen. The beak is some-
what attenuated and slightly overhangs the cardinal area. The dorsal valve is
by far the more convex and espécially the median part of the visceral portion
is almost hemispherically gibbous, the gibbosity extending to the anterior
margin, so as to correspond to the sinus on the opposite valve. The beak is
less pointed than in the ventral valve and is less overhanging too. = The area
also is consequently lower. Interiorly there are dental lamella or plates that
are rather short and somewhat diverging. On the surface of both the valves
hardly any trace of radial strize is visible, although a number of concentric

growth lines are developed, except in the marginal portion of the shell.

1) HacL:~ Nat. Hist. New York. Palaeontology, vol. VIII., pt. I., p. 270, 1892: °
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Dimensious :—
Length. Width. Thickness or Depth, Hinge-line.
19 mrn. 26 mm. 14 mm. 17 mm,
20 mm. 27 mm. 17 mm. 13 mm.
21 mim. 27 mm. I5 mm. 13 mm.
22 mm. 27 mm. 14 mm. 12 mm.
23 mm. 28 mm. 17 mm. I3 mm.
23 mm.-+ 32 mm. 18 mm. 15 mm.

Remarks :-—There seems to be a somewhat wide range of variation in the
relative length of the hinge-line, but in all other points the shells possess re-
lative dimensions-quite similar to those of specimens from the other localities.
However, the forms reported by WELLER do not seem sufficiently well pre-
served to be taken into comparison,

There is a species of the genus made known to science from the Central
Himalaya by CowPER REED, namely I7iplecia wuncata SALTER sp. It was
originally described from the Northern Himalaya as Or#kis wuncata by the
latter author, but is now referred to HALL’s genus by REED on reasonable
grounds. From this Hu-pei form is distinguished by several remarkable dif-
ferences. The former is much less transverse in outline, or rather circular,
with a median sinual depression on the ventral valve which is traceable very
close to the beak region. REED observes, “The fine radial strize described
by SALTER are not usually visible on the outer surface, but are in some cases

traceable on the inner laminze.) ”

The reason why radial strie, though faint,
are drawn in the figures given by him is thus made clear.

WELLER includes in the species now under consideration another form
from Lean-shan, Porambonites intercedens MARTELLI (non PANDER). An
examination of some figures of the latter species, as for instance, those given
by Davipson,? inclines the present writer also to agree with the American
paleontologist. The difference in form of the two fossils, one of MARTELLI

and the other of PANDER, is too conspicuous to be disregarded. The fine

1) C. RrEp:—Ordovic. and Silur. Fossils from the Central Himalayas. Palaeontologia
Indica, XV., vol. VIL, 2. p. 30. 1912.
2) T. DavipsoN:—Monogr. Brit. Fossil Brach., IIL, p. 195. pl. XXV., etc. 1864—71.
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radial striae on the surface of the valves of Porambonites intercedens MARTELLY
may make one hesitate to identify it with the same author’s T»iplecia polo:.
Yet these radial striee may be ascribed to the state of preservation, because
the shell possesses radial striae on the inner laminz as explained above. The
rare cases in which fine radial strize occur, as remarked by HaLL, also may be
made clear by the method of speculation suggested by REED.

Localities :—1) Lo-ling-po near No-lu-ping, Tung-hu-hsien, I-chang-fu,
prov. Hupei ; 2) Kao-huang-ling, Hsing-shan-hsien, I-chang-fu, prov. Hu-pei.

Geological Age :—Ordovician. This species ought to be regarded as an

indicative of the Ordovician Formation in Eastern Asia.

Plectambonites, PANDER.

Plectambonites cf. sericeus Sow.
Pl. XXII., Figs. 6 and 7.

1839. Leptaena sericea, MurcnisoN :—The Silurian System, pt. II., p.
636. pl. 19, fig. 1.

1839. Leptaena sericea var. MURCHISON :(—ditto, fig. 2.

1847. Leptaena sericea, Harl :—Nat. Hist. New York, Palacontology,
vol. I, p. 110. pl. XXXI,, fig. 2; p. 287. pl. LXXIX,, fig. 3.

1851. Leptaena sericea, HaLL :—ditto, vol. 1I., p. 59. pl. XXI., fig. 1.

1864. Leptaena sericea, DAvIDSON :—Monogr. Brit. Sil. Brach., p. 323.
pl. XIVIIL, figs. 10~-10.

1883. Leptaena sericea, KAVSER :—Von Richthohen’s China, vol. IV.,
p. 41. pl. I11,, fig. 8.

1892. Plectambonites sericea, HaLL —Nat. Hist. New York, Palaecon-
tology, vol. VIIL, pt. L, pl. XV, fig. 26.

1906. Plectambonites sericea, 1LORENZ :—Beitr. z. Geol. u. Palaeont, v.
Ostasien unter besoder. Beriicksicht. d. Prov. Schantung. Z. d.
d. g. G., LVIIL, p. 96. pl. VI,, figs. 9, 10.

1909. Plectambonites seriseus, GRABAU and SHIMER :—N. American Index

Fossils, vol. L, p. 227, fig. 274.
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This is a species rather widely distributed in the northern hemisphere ;
the record of its occurrence in the other half of the globe is not at present ac-
cessible to the writer. According to Davipson ““ It has been found in Russia,
Estonia, Bohemia, Norway, Spain, the island of Anticosti, Canada West, the
United States, etc.” It has also been described from Canada East? and
Sweden.) Its first discovery in Eastern Asia took place only very recently,
when LoreNz was making a research in the province of Shan-tung. Although
he does not give any verbal explication of the species from Shan-tung, his
identification is acceptable. He, instead of (iescribi11g it, gave pictures of the
specimens from Europe and America with which the Chinese examples was
compared.

The writer is now to make known the second locality of the species in
China, where it was collected together with several other fossils by Mr. S.
Nopa of the Imperial Geological Survey of our country. There are several
examples of the species at hand that are all very firmly imbedded in a piece
of brownish crystalline limestone. It is impossible to take a specimen out of
the mother rock, and consequently the detection of the'minute characteristics
of the specimens is not very easy. Moreover, the fine surface sculpture is
only recognizable with the aid of a'magnifier of somewhat strong power ; for
the limestone, being- rather coarsely crystalline, is traversed by many small
fractures due to the aggregation of small grains:

The specimems from the province of Hu-pei that are to be described now
are characterized by a convexity of the veritral valve along the median lines,
so that they are best compared with such figures as those of Leptacna sericea
var. of MURcHISON, and figure 10 of Davision. If, therefore, the outline of
the shell were much less transverse, ¢r rather longer than wide, this fossil
might have been named ZLeptacna alternata or deltoidea; only the size is
too small.

The shell is small and transversely semicircular in outline, the hinge-line
representing the greatest breadth of the shell, and extending a little beyond
the sides of the latter.  Cardinal. extremities, angular or pointed, but some-

times also slightly rounded. = Ventral valve, convex, especially so in the

1) BiesBy:—Thesaurus siluricus, p g6. 1868.
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center ; along the median line the shell is somewhat more remarkably folded.
This median fold ends in a beak, small and pointed, but projecting only a very
little beyond the hinge-line. Dorsal valve lacking. The surface of the shell
is decorated with very fine radial strize that look like bundles of silk. At re-
gular intervals there are much coarser strize among them ; these are also
visible to the naked eye. The strize, both fine and coarse, increase in number
anteriorly. There are several stages intermediate between the stronger striee
observable without the aid of a magnifying glass; for they come into existence
at various distances from the beak, in accordance with the growth of the shell.
The silky striee or radii are granulate and intercrossed by equally minute con-

centric lines which rﬁay be called growth lines.

Dimensions :—
Length. Width. Thickness.
o mm. 14 mm. 3 mm.
11 mm. 15 mm. ?

Remarks :—In the. present fossils the beak is very small, only very
slightly projecting, and the punctures on the surface of the shell are extremely
minute. The form also is more transverse than Plec. transversalis, for
DavIDSON gives, for instance, as the proportion of the length, width and depth
9, 11, 1. The shell is rather more flattened than in the latter species. Ac-
cording to DavipsoN the chief distinction between these two very resem-
blant species lies in the difference of the shape of the muscular impressions.
He says that they are expanded and flattened in Plec. sericea while they are
convex in the other., This difference, however, has not been detected in the
Chinese examples. As far, however, as the specimens accessible are con-
cerned, the present fossil most resembles the species Plec. sericea, although
there are several allied forms of the genus known. Even among a number
of spec‘iés of the group illustrated by BarrANDE? the most resemblant is
nothing but his Leptacna transversalis,-which, however, is less allied to the
Chinese fossil than Plec. sericea is.

Locality :—Kao-huang-ling, Hsing-shan-hsien, I-chang-fu, prov. Hu-pei.
In association with Z7iplecia poloi and several other brachiopods of which the

determination is not possible.
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Geological Age:—This species has been discovered in both the Ordo-
vician and the Gotlandian formations. According to BigsBy’s catalogue, how-
ever, it seems to have been found most abundantly in the “ Lower stage " of
the Silurian formation ; it is rarest in the “ Upper stage.” From the associate

fossil the Chinese example cannot but represent the Ordovician Age.

Clitambonitidee.

Orthisina, D’ORrBIGNY.
Orthisina cfr. hemipronites (v. Bucu) FrecH.

Pl. XXII., Fig. 8.
1911. Orthisina cf. hemipronites, FRECH:—VON RICHTHOFEN’S China, vol.
Neip. 3

The material of the fossil here examined is a specimen which has already
been mentioned though rather casually by FrecH in his work above quoted,
by the way of an addendum to the description of Ortiisina squamata v.
Panren. All that he says about this fossil is, ‘“Eine andere Or¢kisina (O. cf.
hemapronites) lag mir von I-chou-fu,) Provinz Hupei, vor, wo sie mit Z//aenus
und Zsotelus sp. zusammen vorkommen.”

The writer, not being able to refer to any of the pictures of the species
by voNn BucH, cannot but follow FrecH in calling the fossil by the name as-
signed to it by him. But it may be described here in the following way, so
that anybody who is able to compare this and the Russian form may find
what are the real relations between them.

The shell is subequally biconvex, the ventral valve being shallower than
the dorsal. The former is rather evenly convex, though somewhat flattened
in the middle of the anterior margin. Consequently the ventral view of the
shell is somewhat quadrate, partly owing of course to its having lost the um-
bonal prolongation of the valve. On the contrary, the dorsal valve is much
more strongly gibbous rising quite abruptly above the auricular portion, sb

that the shell does not look so quadrate in the dorsal, as in the ventral view.

1) I-chou-fu (¢ BH¥) FrECH'S mispronounciation of I-chang-fu.
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The hinge-line is straight and the beaks of neither of the valves overhang it.
There seems to have been a pretty large area under the beak of the ventral
valve, although it is not clear now, because of its having had the beak broken
away. The beak of the dorsal valve is far less prominent, and consequently
has a very low area. The anterior margin of the shell fluctuates slightly in
correspondence with the very slight sinual depression of the ventral valve.
The whole surface of the two valves is ornamented with fine radial striae
that increase in number anteriorly by means of division or dichotomy.
They are separated from each other by spaces of about the same width as the
strize themselves. About four of the strize occupy a space of 2 mm. along the
anterior border. Beside these radial thread-like strize there are concentric
larger ones that are especialy eminent in the marginal portion of the shell.

They look like concentric but somewhat irregular ridges.

Dimensions :—
Length. Width. Thickness. Hinge-line.
ca. 32 mm. 35 mm. 20 mm. 26 mm.

Remarks :(—In general outline this fossil resembles the Gotlandian form
Orthis rustica Sow.” But the latter possesses coarse concentic ribs on the
surface of the shell instead of fine strize. Besides, its gibbosity is also inferior
to that of the present fossil. The median sinual flattening, too, is much better
developed in Orthis rustica than in the Chinese species.

By having two convex valves, the Chinese brachiopod is easily distin-
guished from Orthisina ascendens PANDER,” which has features resembling
the former, but with a slightly concave dorsal valve.

Localty :—Lo-ling-po near No-lu-ping, Tung-hu-hsien, I-chang-fu, prov.
Hu-pei.

Geological Age :—If this is really an Orthisina hemipronites v. Buch,
then it represents the Ordovician age.  The specimen was collected by Prof.

K. YamADA in association with Triplecia poloi and Plectambonites cfr. sericeus.

1) Daviprox:—Monogr. Brit. Foss. Brach., IIL., pl. XXXIV., figs. 13-22.
2) DavipsoN:—Monogr. Brit. Foss. Brach., V., pl. XVI,, figs. 16-18.

N
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CHAPTER III.

Geology of the District along the Middle Course
of the Yang-tse-kiang.

The district lying along the middle course (I-chang to Kui-chou) of the
Yang-tse-kiang has invited attention of many geologists of different nationali-
ties ; the stratigraphy of the rocks exposed there is variously interpreted by
them, and there prevails a great diversity of opinion on certain important
points.

According to WirLLis and BLACKWELDER, the Ki-sin-ling limestone,
already referred to above, is the representative of the Cambro-Ordovician
Sinian formation in the said district.” They found no fossils in the limestone
in situ ; but based on the fossils (Obolus asiatica) found in the pebbles picked
up on a river bar of the Nan-kiang,” near Chén-ping-hsien,” prov. Shen-si,
they believed the lower part of the limestone to be almost equivalent to the
basal part of the Kiu-lung group of Shan-tung. The upper part of the Ki-
sin-ling limestone shows, on the other hand, a transition to overlying Sin-tan
shale, the transitional beds being composed of interbedded shale, and
limestone, and yielding the Middle Ordovician fossils at Su-kia-pu, as stated’
above.

“In the transition with the underlying Ki-sin-}ng (Sinian) limestone, the
shale (Sin-tan shale) lies directly upon an even and unweathered surface of
the limestone as if in conformable relation. Where the limestone lies over-
turned upon the Sin-t:;n,“) on the south side of the Ki-sin-ling, the transition
between the formations was noted particularly, the layers of shale in-
cluding seams of limestone which become more abundant and pass quickly

into massive dark limestone with local shaly partings. ~Wherever observed,

the contact with the overlying Wu-shan® (Carboniferous) limestone presented

1) Research in China, p. 269. I., 1.
2) Nan-kiang=Tp5{L

3) - Chén-ping-hsien = 1 7F 3§ 2
4) Sin-tan=3p7#

5) Wu-shan=zxlj



69

an appearance of conformable bedding. Both the upper and lower limits of
the Sin-tan are, therefore, regarded as conformable contacts.” :

The green and variegated shales of the Sin-tan have as yet yielded no
fossils, but a small collection was obtained from the gray limestone which
might be considered as occurring in the top of the Sin-tan or at the base of
the Wu-shan, in an exposure at the upper end of the chasm, immediately

north of Tung-kuan-kou? and south of Ta-miau-ssi.? ”

“ From this material Dr. GirTy has identified the following :

Fistulipora willisiana GIRTY Schuchertella (?) sp.
F. sp. Spirifer (?) sp.
Leioclema sp. Rhynchonella (?) sp.
Taeniodictya (?) sp. Proetus (?) sp.
Fenestella (?) sp. Fish plate (?)
Dalmanella (?) sp. Crinoidal fragments.

“The evidence furnished by this fauna is not conclusive. The bryozoans
are considered by UrricH and BAsSLER as of Lower Carboniferous (Mississip-
pian) age. The associated forms, however, are not entirely consonant and
suggest to GIRTY an earlier period—Devonian or possibly Silurian. . . . In
the Wu-shan limestone at Tung-kuan-kou, 360 m. above this horizon and in
the immediate vicinity, Upper Carboniferous (Pennsylvanian) forms were
collected. Furthermore, fossils obtained on the Ta-ning-ho, from the basal
layers of the Wu-shan, are also of Upper Carboniferous age, and it is there-
fore probable that no part of the great limestone can be assigned to the Lower
Carboniferous. ~We thus have no more than a few feet of shale between a
definite Upper Carboniferous horizon and a doubtful one, which is either
Lower Carboniferous or earlier. We do not think it can be much earlier and
therefore assign it, and with it the passage from Sin-tan shale to Wu-shan
liméstone, to the Lower Carboniferous. As the Middle Ordovician fauna
collected at Sii-kia-pa is close to the transition zone from the Ki-sin-ling

limestone to the Sin-tan shale, that is, near the base of the shale, it is evident

1) Tung-kuan-kou

z ; }Chinese characters unknown.
2)Ta-miau ssi
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that the Sin-tan formation, 540 m. thick, represents Silurian and Devonian
time in this region.? ”
The generalized section of formations in eastern Sze-chuan and middle

Yang-tse gorges given by WiLLis and BLACKWELDER is as follows® :—

R e, Sandstone, shales and sandy shales,
3 2 with thin limestones and coal seams.
= i i-cho3) seri 5 :
Permi-mesopoir HulsohoPrasrie 45 m. Gray fossiliferous limestone.
120 m. Massive red shale.
(Unconformity—inferred)
Massive, thick bedded limestone of
Qoo m. gray, brown, or black colour, locally
flinty.
60 m. Local green shale and thin limestone.
Upper Carboniferous | Wu-shan limestone i Dark bituminous limestone locally
E5 5T rich in flint nodules.
15 = m. Local quartzitic sandstone.
60 == m. Dark limestone.
‘Local unconformity ?)
Massive green shale with thin local
; : sy quartzite and crystalline limestone;
Middle Palaeozoic Sin-tan shale 350 m. shales often brown or black in upper
horizones.
T o Sii-kia-pa transition member; green
fansition shale and thin limestone.
Sinian Dense gray limestone without flint
(Cambro- 1200 ? m. nodules; massive, thick bedded. Basal
s6i layers locally cherty.
Ordovician.) Ki-sin-ling Y Y Y
limestone
£ Dense slaty limestone and shale and
131 thin basal conglomerate.

1) Research in China, vol. I, 1, p. 273.
2) Research in China, vol. I, 1, p. 264.
3) Kui-cho=FM
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—(Unconformity)
65 m Glacial till; lower 30 m. not ob-
<is 5 served.
Sinian Cambro- Nan-toul)
ordovician. tillite
45 m. Conglomerate, arkose sadstone.
(Unconformity)
: Gneissoid quartz diorite.
; Huang-ling?)
? g S
Algonkian ? gneiss : Fe
Gneiss and diorite.

S. Nopa? recognised, on the other hand, the following order of rock-
succession, in the same district, which is essentially similar to but not quite
identical with that proposed by WiLLIS and BLACKWELDER :

Mesozoic :
Hsing-shan*) red sandstone series

Hsiang-chi” coal bearing sandstone series 500 m.

(Jurassic). =Kui-cho series.
Yeh-tan® variegated slate series 100 m.
(Triassic).
Palaezoic :

Mi-tsang” limestone series 1150 m. | Wu-shan

(Permocarboniferous). } o limestone.
Upper Clayslate series 300 m.

a. Thin slate _ Sin-tan shale

b. Thin marl layer (Ordovician) s i

c. Thick shale. )
Ping-shan® limestone series 400 m. e,
Lower Clayslate series 150 m, =K1'Sllri1;lll‘:§0ne‘
Niu-kan? limestone series 300 m.

) Nan-tou=g5{g
2) Huang-ling= B[
3) Nopa: Geology of the Northwestern Part of Hu-peh-sheng (Japanese, with English Re-
sumé). Bull. Imp. Geol. Surv. Japan, vol. XXV., No. 1, 1915. Also this reports, vol, I 1.
p- 462 et seq.
Hsing-shan = B[]
Hsiang-chi=%& &
Yeh-tan= 3§

Mi-tsang =k &
Ping-shan=Z7p3&

) Niu-kan=Zfjf

Loh it

O
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Nan-tou sandstone series 200 m. =Nantou-tillite.
Precambrian.
Gneiss and crystalline schists }=Huang-lmg =
: gneiss.

It is almost certain that the Ping-shan limestone series of Nopa, together
with the underlying Lower Clayslate-and Niu-kan limestone series, corres-
ponds to the Ki-sin-ling limestone of WiLLis and BLACKWELDER ; as Nopa
found Coscinocyathus cf. cancellatus BORNEMANK in the Ping-shan limestone
series? (in a horizon but little above the Lower Clayslate series, and hence
some 450 m. above the very base of the Ki-sin-ling limestone), the Cambrian
age of the greater part of the Ki-sin-ling limestone became confirmed on fossil
evidence. It is a question, however, whether the Nan-tou tillite—that ancient
boulder clay deposit of glacial orign—is really of the Lower Cambrian age, as
assumed by WiLL1s and BLACKWELDER.

BrackweLpEr and WiLLis believed the early Cambrian age of the Nan-tou
tillite on account of 1) “that it lies at the base of the Cambro Ordovician

limestone,?

and 2) that “ the tillite passes into a greenish shale, consisting
of the same materials, including characteristic pebbles, all rearranged by
water, and this shale conglomerate grades into the overlying limestone.” ”

WirLs, further, sought a support of his view of Cambrian glaciation in the
Lower Cambrian Man-to shale of Shan-tung ; this red formation, according to
him, is composed of the end product of mechanical and chemical rock decay
under special climatic condition favourable to oxidation, the persistence of the
red colour in the formation showing that organic substances were not presént
in quantity, and the absence or poorness of organism in the shore of the Man-
to sea indicating the low temperature of that time.®

It must not be forgotten that there is another possibility in this connection ;
namely, the Nan-tou tillite may be older than Lower Cambrian. I get this

impression, first because the Cambrian (if not surely Lower Cambrian) fossil

was found in a very high horizon of the Ki-sin-ling limestone, as pointed out

1) See this paper p. 20.

2) Research in China, vol. I, 1, p. 269.
3) Research in China, vol. IL,, p. 39.

4) Research in China, vol. I, pp. 38—40.
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above and second, on the following stratigraphical account given by
BLACKWELDER :

¢“ Nan-tou formation is limited above by an uneven surface, upon which
lies a thin sheet of conglomerate. The matrix of the conglomerate is a
greenish argillaceous limestone and the pebbles are like those in the under-
lying tillite. The two formations are therefore related by a basal conglomerate,
which the till was well calcurated to furnish. ”

The true nature of a red formation such as Manto shale is a sub-
ject to be variously interpreted ; at least, it is to me not quite sure, that the
Man-to sea was inhabited by a limited number of shore organisms owing to
the cold temperature, for the equivalent red shale (with Redlickhia chinensis)
in Manchuria and Korea is found sometimes full of the tests of trilobites and
brachiopods in its particular zone, which is in itself red shale and non-
calcareous.

At present, we know two reported cases of Cambrian glacial deposits,
one of which is Nan-tou tillite now we concern and the o‘her the extensive
tillite developed in the Adelaid district of South Australia. As to the latter,
it was sometimes interpreted as of Pre-Olenclus age ; according to NoETLING,?
however, it is not quite excluded that the boundary between the tillite and
the overlying Cambrian quartzite is simply deceptive, the present condition
being brought to existence by a subsequent tectonic disturbance. As the
Cambrian glaciation is thus yet established nowhere in the world, I feel
warranted to express on behalf of safety that it is premature to assign Lower
Cambrian age to the Nan-tou tillite.

The b. marl layer in the Upper Clayslate series of Nopa contains the
fossils described above at Pan-tse-ya (Hu-hsi) and Kao-huang-ling, which in-
dicate without doubt the Upper Ordovician age of the marl layer. The same
bed exposed along the Yang-tse-kiang near Sin-tan did not afford any fossils
to Nopa ; but E. C. ABENDANON® succeeded in collecting a fine lot of fossils in
a limestone b:d quite near the spot. = This collection was studied by Frecu

1) Research in China, vol. L., r, p. 269.

2) F NoerriNg: Ueber Glazialschichten angeblich cambrischen Alters in Siid-Australien.
Geol. u. Pal. Abh., N.F,, Bd. XI., 1912,

3) ABENDANON: Structural Geology of the Middle Yang-tse-kiang Gorges. Journal Geol., vol.
XVI., 1g08.
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who found them characteristic of Upper Ordovician. About the locality,
ABENDANON wrote the following lines :

“ Between the Mi-tan and Niu-kan-ma-fei or Ox-liver gorges, we find the
Sin-tan area. Inaboutthe middle of this area, which is bordered on the W., S.
and E. by the high gorge limestone (Wu-shan limestone) mountains, occurs the
low and sharp fold of Lung-tchoe. . . . This fold which has a 45° W.-
dipping and a 10° E.-dipping limb, itself dips steeply south. It exposes a
reddish brown limestone, in which I found lower Silurian Nautili, and many
fine and very large Orthoceratite casts. I therefore believe that this must be
the same limestone as the Ki-sin-ling limestone of BLACKWELDER and WILLIS.
On this limestone rests the green shale formation (Sin-tan shale) and above
that the gorge limestone formation.? ”

Although the fossiliferous rock exposed along the Yang-tse-kiang
(reddish brown limestone) and that of Pan-tse-ya and Kao-huang-ling
(brownish marl and dark grey marly limestone) are not lithologically identical,
yet it is very probable that they are of the same stratigraphical
horizon, for among a few fossils found from these places there are two
important forms common to them, Ortloceras chinense FOORD and
Cyrtoceras (Meloceras) asiaticumm YABE. If this be true, then the fossil
bed of ABENDANON does not correspond to the Ki-sin-ling limestone of
WirLis and BLACKWELDER, as suspected by ABENDANON, but is at most
equivalent to the transition beds between the Ki-sin-ling limestone and
the Sin-tan shale. In this connection it. may be mentioned that the fossil
fauna of Su-kia-pa found in the transition beds contains 77iplecia poloi
MARrTELLI, which is also known from Kao-huang-ling.

Thus at present there is no convicing evidence to show that any of the
Ordovician faunas mentioned in the preceding chapter were found in the
thick Ki-sin-ling limestone itself; most likely they were derived from the
transition beds of WiLLis and BLACKWELDER, that is the lower part of the
Upper Clayslate series of NopA. The Sin-tan shale then may be not much

younger than Ordovician.

1) ABENDANON: lLc. p. 602.
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It is, indeed, striking that v. RicHTHOFEN found a coral limestone just

beneath the Sin-tan shale at Sin-tan, with a coral fauna which according to

FrecH is decidedly of Lower Carboniferous age®

The stratigraphical rela-

tion of this limestone to the other rocks was given by v. RICHTHOFEN in details

as follows ; namely going up-stream from San-to-ping® along the Yang-tse-

kiang he found® :

1.

2.

3.

10.
I1.

12.

3.

Granite of San-to-ping.
Dark granitic rock.

Crystalline schists.
Thick bedded dark sandstone.

Platy limestone 1200 ft.
Thick bedded limestone of gray, yellow
and black colour 1100 ft.

Greenish sandstone 30 ft.
Platy limestone, yellowish and greynish
in colour. Coral limestone. : 400 ft.
Lustrous green slate, interbedded with

dark reddish brown siliccous and cal-

careous slate 800 ft.
Thick bedded limestone 150 ft.
Platy nodulous limestone 1500 ft.
Bluish white, thin bedded limestone

1500 ft.
Thick bedded limestone

|
|
|
5

J

(=

(=

(?

Nan-tou sand-
stone series of

Noba.)

Niu-kan lime-
stone of Noba).

Lower Clayslate
series of Noba).

(= Ping-shan lime-

stone series of
Nopa).

(= Upper Clayslate

(= Mi-tsang

series of NODA).

lime-
stone of NODA).

Frecu? described from a limestones (with chert), near Sin-tan,

Productus lineatis WAAG.

P. spinulo-costatus ABICH.

P. intermedius ABICH var. sinensts FRECH.

The limestone, according to FrecH, has the following stratigraphical rela-

tion with the other rocks :

1)
2)
3)
4)

FrecH: in RicHTHOFEN’s China, vol. V., p. 61.
San-to-ping = = 3L

RicutHorFeN: China, vol. II1., pp. 106-7.

FrecH: in RicutHorex’s China, vol. V., pp. 175-177.
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1. Lower Carboniferous coral limestone.

a0

Sin-tan shale, probably corresponding to the Upper Carboniferous.

3. Limestone; the upper part containing chert and the above
mentioned organic remains. ‘

4. Bluff-limestone.

From this, we see:

RicaTHOFEN No. 8 = Frecu No. 1.
9 = 2.
10 = %
11 = 4.

Comparing RicHTHOFEN’s division with that of Nopa, it is almost beyond
doubt that Nos. 5-8 of the former cover the whole of the Niu-kan limestone,
Lower Clayslate and Ping-shan limestone series of the latter, although it is
" not sure whether No. 7 of RicHTHOFEN actually coincides with the ILower
Clayslate series of Nopa. Likewise, that No. 9 of RICHTHOFEN exactly
corresponds to the Upper Clayslate series of Nopa is a matter of conjecture
though it is quite unlikely that No. 8 also represents the lower part of the
latter. More convincing is, then, the identity of RicaTHOFEN's No. 9 and the
basal part of Nopa’s Mi-tsang limestone series (=WiLLis and BLACKWELDER’S
Wu-shan limestone), for this correlation is supporied by the brachiopods
studied by FrecH and cited above, and

Margaritina schwageri ZITTEL
found in a limestone picked up by Nopa in a gully at Sin-tan, which he be-
lieves to have been derived from the basal part of his Mi-tsang-limestone.
As the last named fossil is previously known only from the Productus lime-
stones of the Salt Range and the equivalent deposits of prov. Yun-nan, the
basal part of the Mi-tsang limestone can not be older than the Uppermost
Carboniferous. The brachiopoda described by Frecu from RicutHorEN’s No.
10 beds indicating the Lower Permian age, this complex is surely identical

with the basal part of Nopa’s Mi-tsang limestone.

Frecu who simply followed to RICHTHOFEN'S stratigraphical statement
and found the identity of the coral fauna of Sin-tan and that of the European

Lower Carboniferous was forced to attribute the Upper Carboniferous age to
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the Sin-tan shale ; however, I have already brought forth the evidence for the
much older age of the latter group. Where is then the position of the No. 8
coral limestone ? This is one ques.ion concerning the coral limestone which
must be left for future researches in field.

Another question in connection with the coral limestone relates to its
geological age. Frecu distinguished the following forms in the material
collected by v. RicHTHOFEN in the said limestone along the Yang-tse-kiang
immediately below Sin-tan :—

Zaphrentis delanoui M.-EbwARDS et HAIME.

Z. gueranger: M.-EpwArDs et Hame ?

Michelinia favosa GOLDEUSS.

Battersbyia, a new species.

If these corals are correctly identified, there is no escape from the con-
clusion that the limestones belong to the Lower Carboniferous. As none of
these fossils, however, arc illustrated, we are unable to form an idea of what
the corals actually are, or of the geological age of the limestones. But argu-
ing from the fact that the Permian and Upper Carboniferous corals from
Japan, Korea and China, studied by Havasaka and myself, are often hardly
distinguishable on cursory observation from the Lower Carboniferous forms of
Europe, we must constantly guard against early conclusions based on material
too scanty for such palaeontological study.

The development of the Lower Carboniferous limestone with a rich
brachiopoda fauna in Shan-tung was maintained by I'RecH ; but I have up to
thespresent found no evidence in support of his assertion. This I have ex-
plained in detail in another paper.? :

After all, the most probable one of various conjectures formed as to the
coral fauna of Sin-tan and the stratigraphical position of the coral limestone is
that 1) the block of limestone with corals is perhaps derived somewhere from
the upper part of the cliff and belongs to the Mi-tsang limestone, and 2) that

the coral fauna is similar to, but not quite identical with that of the European

1) YaBe: Is Lower Carboniferous really developed in Shan-tung, China? Jour. Geol. Soc.
Tokyo, vol. XXIII., No. 274. 1916.
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Lower Carboniferous, just as in the case of the Japanese Permian coral
fauna.

WiLLis-BLACKWELDER and ABENDANON agree with RICHTHOFEN in con-
sidering the limestone of the I-chang gorge to be the equivalent of that of the
Mi-tsang gorge, both belonging to the Wu-shan limestone of WILLIS-BLACK-
WELDER (=the gorge limestone of ABENDANON). Nopa, on the other hand,
maintains that the limestone of the I-chang gorge is lower than that of the
Mi-tsang, and corresponds to the upper part of the Ki-sin-ling limestone (=his
Ping-shan limestone) ; this is confirmed, he insists, by the fact that his Upper
Clayslate series with a fossiliferous zone is found at Huang-chia-chang, some
18 km. NE of I-chang. ABENDANON likewise rejects the view of WiLLIs and
BLACKWELDER that the Sin-tan shale is developed along the I-chang gorge,
and assigns the limestone of the gorge to the Wu-shan limestone, but not to
Ki-sing-ling limestone, as Nopa does.

Yamapa first and later Fukuchr obtained at San-yu-tung, a village near by,
a very bituminous black limestone with numerous pseudo-oolites formed of
Girvanella filaments ; it was certainly derived from one of the black limestones
in RicHTHOFEN’S profile cited above. On a former occasion I assigned with
doubt the Grrvanclla limestone to Upper Carboniferous, following WiLLis
and BLACKWELDER ; but we now find that the limestone must be at least as
old as Ordovician, if we accept the view held by Nopa. Since an apparently
identical form of Girranella was found forming pseudo-oolites in a limestone
from Liu-chia-ho, Hsing-shan-hsien, which was collected by Nopa in his Upper
Clayslate, the Girvanella limestone from San-yu-tung, is also here referred to

Ordovician, and the fossil is treated in Chapter II. of this paper. ;
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CHAPTER IV.

Gotlandian.

We have already seen above that marine sedimentation took place un:
interruptedly from the Ordovician to the Gotlandian at the south of Tsin-ling-
shan, and thus the Gotlandian fossiliferous rocks are found in association with
those of the Ordovician in most cases.

Frecu? who studied the Usur Collection of fossils from Tung-hu-hsien,
found in it a Pentamerus borealis Excuw. This species points to the Lower
Gotlandian, and thus the development of the Lower Gotlandian, in intimate
stratigraphical relation with the Upper Ordovician—with the characteristic
fossils mentioned in the preceding chapter—becomes palaeontologically con-
firmed in this district.

From the district of Kiau-tschang-pa, prov, Sze-chuan, RICHTHOFEN”
reported fossiliferous Ordovician-Carboniferous rocks in the following strati-
graphical succession :

f. Black and brown, very bituminous limestone—Carboniferous.

g. Grey limestone and fragile grey marl, with A#rypa reticularis—

Devon.

h. Green shale, with intercalation of coralliferous limestone nodules with

many brachiopoeds and corals.

i. Limestone bands ; very impure, being argillaceous. Many corals.

k. A thick complex of green shale, with a few interbedded thin lime-

stone layers ; the limestone contains brachiopods.

1. Limestone, intercalated with sandstone, shale, and siliceous lime-

stone ; red limestone is characteristic. Many triobites and brachio-

pods.®?

1) FrecH: in RicHTHOFEN’S China, vol. V., pp. 14-15.
2) RicHTHOFEN: China, vol. II., Chapt. XII., pp. 596-598.
3) RicuTHOFEN found these fossiliferous deposits ranging bztween Ordovician and Carboni-
ferous in age to be in a very regular succession in the Chao-tien mountains; I ém, how-
. ever, not quite sure whether this is really the case. It is hardly credible that there is no
stratigraphical break in this section.



In the chapter on the Ordovician, I have already referred to two small
faunas .described by Kavser from Kiau-tschang-pa ; these are derived from
horizon 1. The upper part of 1, however, being characterised by the follow-
ing fossils

Orthoceras sp.

Spirifer elevatus DALM.

S. interlineatus SOw.

Rhynchonella borealis ScHL. var. sinensis KAYSER.

R. sp.

R.? sp.
was believed to represent the Gotlandian age. G. LinpsTrROM? who studied
the Palaeozoic corals in RiICHTHOFEN’S collection, found in this horizon two
new species, :

Ceriaster calamites 1INDST. Amplexus viduus 1LINDST.

The younger i and h also contain many brachiopods and corals of the
Middle Gotlandian age, the former being rich in brachiopods and the latter in
corals; the fossils found in these two beds are, according to Kavser and
LINDSTROM :

Atrypa reticularis 1INN.

Meristella tumida DALM.

Strophomena shinsiienensts KAYSER

Spirifer elevatus DaLm.

Orthis bouchardi: DAvIDS.

FEuomphalus? sp.

Orthoceras sp.

Encrinurus sp.

Alveolites suborbicularis GOLDF.

Favosites forbesi E. H.

F. fibrosus GOLDF.

Heliolites interstinctus L.

H. decipiens MacCoy.

Plasmopora tubulata 1.0NsSD.

1) Kayser: Mittel-und Obersilurische Versteinerungen aus dem Gebirgsland von Tshau-
tien. RricHTHOFEN’s China, vol. IV, p. 37.
2) G. LinpsTrOM: Obersilurische Korallen von Tshau-tien. Ibid. p. 50.



31

Halysites catenularius L.

Amplexus distans LiNpsT.

A. appendiculatus 1Linpsr.

Cyathoplyllum angustum 1.ONSD.

C. ? pachyplylloides 1.INDST.

C. densum 1INDSTR.

Ptychophyllum richthofeni 1iNDsT.

P. cyathiforme 1INDST.

FPlatyphyllum sinense 1INDST.

Cystiphyllum cylindricum 1.ONsD.

Further Kavser? found the following fossils in light coloured crystalline
and oolitic limestones from Chao-tien,? also of the Middle Gotlandian age :

Spirifer elevatus Daru.

Nucleospira pisiformis HALL

Atrypa ? tshautienensis KAYSER.

Rlynchonella sp.

The Ordovician limestone of Lun-shan, near Tsin-kiang, prov. Kiang-su,
is overlaid by a graptolite slate,” which according to FrEch,” contains

Climacograptus scalaris L.

Linograptus nilssoni BARR.

Diplograptus sp.

Retiolites ? sp.,
and represents the Lowest Gotlandian.

In western Yun-nan, Gotlandian fossiliferous strata are also found in
succession to the Ordovician rocks already referred to above. According to
the contribution of BRowN and REED, there are developed black fissile slates,
70 ft. thick, in Shih-tien, which contain characteristic Llandvery graptolite
fauna, composed of

Monograptus lobiferus M’Coy

1) RicuTgOFEN: China vol. IIL, p. 718.

2) Chao-tien=8%K

3) RicuTHOFEN: China, vol. 111, p. 718. .

4) Frecu: Lethaea Palaeozoica, I. 1897. p. 679. Frecu in RicurHOpEN’s China, vol. V.,

pP17.
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Monograptus spinigerus ?

M. becki ? BARR.

M. tenuis ? PORTL.

Retiolites perlatus NICH.
Climacograptus scalaris ? His.
Mesograptus modestus L.APWw.

Another yellowish white, soft, sandy shale of the same locality afforded

them

Monograptus sp.

Diplograptus sp. ;

these fossils also indicate the same age.

According to DEprAT? and MaNsuy,” Gotlandian strata are developed in

eastern Yun-nan and especially in the region lying between the Ki-sha-kiang

and Yun-nan-fu, where they recognised the following succession of the rocks

(in ascending order) :

5)

Variegated slaty sandstone of Hoang-li-tsuen with Orthis bour-
chardii Davips.
Grey sandstone without fossils.
Grey limestone without fossils.
Slaty sandstone of Ma-la-ly, with
Lingula loulanensis MANSUY
Modiomorpha lavali MANSUY
Palaeoncilo triangularis MANSUY
Cythere sp.
Sphenoplyllum indet.

1) The upper part of the sandstone with Boz/riolepis ; its lower part is con-

sidered to belong to the Upper Ordovician.

Thus here we have again a case of gradual transition from the uppermost

Ordovician to the Gotlandian.

1) J. C. Brown: Contributions to the Geology of the Province of Yun-nan in western China.
(I) The Bhamo-Teng-yueh Area. Rec. Geol. Surv. India, Vol. XLIII, 1913,

2) DzPRAT: Etude géologique du Yun-nan oriental. Géologie gbénerale. 1912. pp. 65, 65.
DrpRAT: Les séries stratigraphiques ed Indochine et au Yun-nan. 1913. p. 69.

3) Mansuy: Etude géologique du Yun-nan oriental, Paleontologie. 1g12. pp. 38-40.
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The annexed list shows the Gotlandian fossils now at my disposal which

will be treated below :

A B &

1. Halysites pycnoblastoides ETHERIDGE + — —
2. Favosites gotlandicus L.am. + 2 5
3. Pentamerus borealis Eicnw. + ~ =
4.  Dalmanella aequivalvis DAVIDSON + == =
5.  Trochoceras sp. undt. — + —
6. Orthoceras sp. undt. — — +
A. Lo-ling-po, near No-lu-ping, Tung-hu-hsien, prov. Hu-pei (Usur

Coll.) ; in marly limestone of greyish colour. »
B.. Huang-kuo-tsao,” Ta-kuan-ting,? prov. Yun-nan (Yamapa Coll.); in

a dark grey shale. ‘
C. Hui-lung-chi, Ta-kuan-ting, prov. Yun-nan (YAMADA Céll.) ;. in a

dark grey shale.

Coelenterata.
Tabulata.
Halysites” FISCHER.
Halysites pycnoblastoides ETHERICGE.
Pl. VII,, Figs. 3a-b.

1) Huan-kuo-tsao =¥
2) Ta-kuan-ting = KBjEE
3) Hui-lung-chi= [u|#E&
4) On the former occasion, the paper of C. REep with the important contribution on the

Ordovician and Gotlandian fossils of central Himalayas (Palaeontologia Indica, Ser. XV.,
vol. VII., No. 2. 1g12) escaped my attention to my great regret. That paper includes his
descriptions of two new forms of Halysites from the Gotlandian r.cks Hor. 6. from
Kanaur, Bashahr and Spiti, which are:

Halysites catenularia var. kanaurensis REED

H. waltichi REED. A
The former shows a corallum composed of stout flexuous laminae, markedly constricte
between the successive corallites; the corallites are subcircular or subelliptical, and occa~- -
sionally intercalated with interstitial tubes. Spines are not present in this form.

The second species, on the other hand, is characterized by its slender corallum, the
chain of which forms a loose and open network ; the corallites are subquadrate in
cross section, broadly united end to end; there are neither interstitial tubes nor septal
spines. This new species is, in my opinion, hardly distinguishable from A.parallelus
from Gotland.
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1904. Halysites pycnoblastoides R. ETHERIDGE: A Monograph of the
Silurian and Devonian Corals of New South Wales. Pt. 1, The
Genus Halysites.. Mem. Geol. Survey, New South Wales.
Palaeontology No. 13, p. 30, pl. IV,, Figs. 1, 2; pl. VIIL, figs.
5, 6. A
1015. Halysites pycnoblastoides YABE : Bemerkungen iiber einige Haly-
sites-Arten p., 36 (12), pl. IX (V), figs. 3, 4.
1915. H. pycnoblastoides YABE and Havasaka: Palaeozoic Corals from
Japan, Korea and China, Journ. Geol. Soc. Tokyo, vol. XXII.,
P- 79
Corallum pyriform, small, 30 mm. high and 15 mm. wide : fenestrules
somewhat irregularly polygonal and unequal in size; one side of the fenest-
rules composed of 1—1T1 corallites together with the corresponding number of
the interstitial tubes ; the average width of the fenestrules is 15 mm.  Coral-
lites oval in cross section, 1.8 X 1.5 mm. large, traversed by numerous tabulae
which are complete and concave upwards; there are 8-9 tabulae in a space
of 5 mm. Septal spines well developed in the corallites, always 12 in num-
ber, directed obliquely upwards ; rather long, but not so long as to form a
pseudocolumella at the center of the corallites.  Interstitial tubes well deve-
loped, regularly intercalated between the corallites ; those at the junction of
three corallites are especially large, unequally six-sided, while the others are
smaller, (0.5 X 0.3 mm.), rectangular and elongate at right angle to the chain
of the corallites. Tabulae in the interstitial tubes horizontal, slightly less
than twice as many as those in the corallites. x
Obs.—The single specimen of this species at hand being a young stock,
it must be expected that its fenestrules will somewl;at be smaller than those
of the older stocks ; nevertheless the present specimen shows already very
characteristic features of the fenestrules in their irregular polygonal outline
and by being very variable in size.
The interstitial tubes of the specimen show a kind of small spinous pro-
cesses, which are no doubt of different origin from those in the corallites.

Now comparing this specimen with those forms previously described from
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the Baltic province and the British Isles in Europe, Canada and Australia, its
nearest ally is found in . pycnoblastoides ETHERIDGE from New South Wales,
but in none of the forms from the northern Hemisphere. In fact there are cer-
tain differences between the Chinese specimen and the original of the named
Australian species ; thus, for instance, the corallites of the former are more
rounded than those of the latter. Further, ETHERIDGE did not make mention
of the obliquity - of the spines in the corallites of his species ; moreover, there

- are no traces of such spinous processes in its interstitial tubes as are seen in
those of the Chinese form. Irrespective of these differences—some of which
are decidedly insignificant for the specific identification and the others are
those not to be taken as actual differences without further confirmation—the
Chinese form is believed to be identical with the Australian species, both coin-
ciding in all the essential points of structure.

To the same type of Halysites with H. pycnoblastoides belong H. catenu-
laria var. nitida 1.AMBE and /. catenularia 1.aMBE from Canada, the latter two
however, differ, from the former, among many others, in having their inter-
stitial tubes of somewhat different outline.

Locality :—Lo-ling-po, north of No-lu-ping, I-chang-fu, prov. Hu-pei.
Found in association with Fawosites gotlandicus 1.am.

Geological Age :—Gotlandian.

Favosites, Lau.
Favosites gotlandicus Law.
Pl. VII., Fig. 3 a-b.
1854. [Favosites gvtlandicus M.-Epwarps and HAmE: Brit. Fossil
Corals, p. 256, pl. XL, figs. 1, 1a.
1879. F. gotlandicus NicuoLsoN : Palaeozoic Tabulate Corals, p. 46,
pl. L., figs. 1-6.
1902. F. gotlandicus PoCra: Systéme Sil. du centre de la Boheme.
vol. VIIL, 2, p. 230, pl. LXXVI.

1915, /7. gotlandicus YABE and Havasaka: Paeaeozoic Corals: from
Japan, Korea and China, p. 66.
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Coraltuni discoidal ; corallites prismatic, ‘rather variable in diameter, but
usually slender, measuring hardly over 1.8 mm.; diverging radially from the
base upwards. - Wall thin, sometimes wrinkled transversely. Mural pores
arranged mostly in two alternate rows anci occasionally in a single row;
relatively large, & mm. in diameter and circular, being surrounded by an
elevated rim. Tabulae very thin, complete, usually horizontal but sometimes
slightly concave or convex. Septa very rarely recognizable as delicate
spinules in some of the large corallites.

Obs.—This species is represented by a single, young stock, corallites of
which are therefore relatively slender, as a whole, in comparison with those
of a larger stock; the corallites vary considerably in diameter in the present
specimen, no doubt owing to their rapid multiplication. Nevertheless the
general likeness in the internal structure of this specimen to the typical
examples of 7. gvtlandicus from Europe is considerable, and we are quite
convinced as to their specific identity. It is only necessary here to mention
that this young specimen from China strikingly resembles in its external
aspect Michelinia microstoma YABE and Havasaka® of similar dimension,
though the internal structure is naturally quite different in these two types
of the tabulate corals.

Locality :—ILo-ling-po, north of No-lu-ping, prov. Hu-pei.

Geological Age :—Gotlandian.

Cephalopoda.
Trochoceratidze.

Trochceras, BARRANDE.
Trochoceras sp. indet.

PL. XVIIL, Fig. 7.

The figure shows a nautiloid fossil with an evolute shell; it is here pro-

visionally referred to the gemus Trockoceras simply on account of its

1) YaBe and Havasaka: Pala:ozoic Corals from Japan, Korea and China, p. 61.
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resemblance to Trockoceras optatum BArRr.Y and the allies in its general outline
and surface sculpture. Its ill preservation, however, prevents further detailed
comparison for specific identification.

The shell consists of a few evolute (depressed trochoid ?), rapidly enlarg-
ing whorls, with its last portion free ; the shell surface bears rather distant
acute costae curving backwards on the side ; the costae die out gradually to-
ward the aperture, being replaced by crowded finer striae on the free portion
of the whorls.

Dimension :(—
Diameter of closely coiled portion. 42 mm.
Diameter of umbilicus, corresponding. to the former. 17 mm.
Height of whorl, corresponding to the former. 13 mm. ?
Diameter of shell, free portion of whorls included. 50 + mm.
Length of free portion of whorls. 23 —mm
Height of aperture. 19 mm.

Owing to the great deformation the specimen had suffered, the above
measurements of course lack sufficient exactness.

Locality :-—Huang-kuo-chi, Ta-kuan-ting, prov. Yun-nan (Yamapa Coll.) ;
in a dark grey shale.

Geological Age :—Probably Gotlandian.

The presence of Troc/koceras in Chinese Gotlandian fauna is interesting,
for the group is especially well represented in Bohemian rocks, and seems
to give some hint as to the faunal affinity between the southern Chinese and

the Bohemian Gotlandian.

Orthoceratidee.

Orthoceras BrEvw.
Orthoceras sp. indet.
PL. XVIIIL, Fig. 8.
This is also too ill preserved and does not allow specific identification ; it

represents a long conical tube with an apical angle of 13°; the total length

1) BarraDE: Systéme silurien du centre de la Bohéme. Vol. IL, p. 111, pl. XXIII, figs. 5-10.
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of the shell measures 55 mm., of which 25 mm. is occupied by the body cham-
ber ; probably it is not complete in its apical portion. The septa 1-1.5 mm.
apart. Neither the position and nature of the siphon and siphonal collar, nor
the sculpture of the surface are shown by the single specimen.

Locality :—Hui-lung-chi, Ta-kuan-ting, prov. Yun-nan (Yamapa Coll.) ; in
a dark grey shale. The rock is quite similar to that with 77ockoceras sp.

mentioned above. They are probably of the same geological age.

Brachiopoda.

(By 1. Havasaka).
Pentameridee.

Pentamerus, Sow.

Pentamerus borealis EicawaLp.
PL XII, Fig. o.

1860. Pentamierus borealis, EixcawALD :—Lethaea rossica, vol. L., p. 787.
? 1894. P oblonga, HaLL (pars) :—Nat. Hist. New York, vol. VIIL, p. 59,
pl. LXX,, fig. 4, etc.

1908. P. borealis, GUricH :—Leitfossilien, vol. I, p. 59. p. I. 21, fig. I.

1911. P. borcalis, Frecn :—VoN RicuTHOFEN's China, vol. 'V.,5p. 15,

pl. IV, fig. 3.

A specimen already mentioned and illustrated by Prof. FrEcH in his work
above cited is now to be described somewhat more in detail. =~ The specimen
belongs to Prof. YaBg, who while abroad had . showed it to the former. The
only figures accessible to the writer for comparison are those of the named
species from the Baltic Region of Russia given by Dr. GOricH in his * Leit-
fossilien.” The writer therefore greatly regrets that he is unable to study the
real affinities between the Chinese and the Baltic forms as he could wish

though FrecH’s authority may no doubt be followed as conclusive.
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The valves of the fossils are markedly different both in size and shape.
The former is extraordinarily elongate, and, as it is also quite deep, looks
something like a cylinder. The beak is very strongly incurved, and over-
hangs a high but narrow cardinal area. ~The smaller or dorsal valve is rather
flat and longitudinally oval in outline, with a pointed beak and an incon-
spicuous median sinual depression corresponding to a median fold on the
opposite valve. The dorsal valve is, so to speak, a lid that closes the obliquely

‘cut end of a cylinder or rather a cone of the ventral valve. The area of the
ventral valve is rather narrow and high.

From the beak the dorsal valve gradually increases in width throughout
the posterior 2/3 of its length, and then somewhat suddenly narrows again an-
teriorly. Thus the greatest width of the dorsal valve is at 2/3 of the length
of the valve from its beak. There are two inconspicuous but distinct ridges
on the ventral valve running from the tip of the beak to the two points on the
lateral margin that are the two extremities of the greatest width: the ridges
run quite parallel to the general longitudinal curveture of the ventral shell
along its median line. The portions of the ventral shell lying between the
lateral margins of the area and the ridges just mentioned are quite flat trans-
versely, while the middlel part of the valve between the two ridges,
having the median fold, is very strongly curved transversely. There isa
median septum in the ventral valve exhibited by a straight groove along the
top of the median fold extending for nearly half of the length of the valve.
The dorsal valve is provided with two, nearly parallel septa that begin at the
beak and extend half of its length.

Remarks : —The species is such a characteristic form that one can at one
gla-ce distinguish it from almost all of the other species of the genus.
Ac ording to GURICH, there is an essential difference between this and 2.
oblongus SOwWERBY. Therefore, it would seem superfluous here to dwell
upon the relation of the two species, were there no American forms men-
tioned by HaLL as P. oblongus. But according to HALL there seems to be a
number of form variations in 2. oblongus of his circumscript'on. The writer,
however, can not help doubting whether there is really any specimen of 2.

borealss in HALU's material. He figures many oval forms representing
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P. oblongus of the ordinary ~shape, but there are also some that have the
umbonal portion quite elongate. Especially worthy of mention is the one
represented by fig. 4 of plate LXX. Must it not be regarded as a form much
more appropriate to 2. borealss than to P. oblongus?

Locality .—Lo-ling-po near No-lu-ping, Tung-hu-hsien, I-chang-fu, prov.
Hu-pei.

Geological Age :—The lower division of the upper Silurian (Gotlandian).

Dalmanella aequivalvis which will be described next was found in association.

Orthidee.

Dalmanella, Harr and CrLarkE.,

Dalmanella aequivalvis DaviosoN sp.

Pl XXII,, Fig. 10:

1864-1871. Orthis acquivalvis, DAvipsoN :—Monogr. Brit. Dev. Bra-
chiopods, p. 263. pl. XXX., figs. 9 and 10.

In the orginal description of this species, Davipson called it an Or#kis.
According, however, to the more recent palaeontologists, the genus is sub-
divided into several different groups each of which denoting an independent

°genus. On examining the fossil, as well as the definitions of these genera by
various authors, the writer is led to place it in the genus Dalmanclla. 1t has
a remarkably rounded contour and the surface of the shell is ornamented with
very fine radial striae. Besides, in both the valves the area is not very con-
spicuous, as is usually the case with Dalmancl/la. The valves are almost
equally convex too.

This species is represented by only one example, which, however, has
comparatively well relained its outward characteristics. It has also the pecu-
liar shape that is characteristic of the species. The diagnosis given by Davip-
soN. long ago, though brief, holds excellently good with the Chinese fossil
under. examination. It is as follows :—* Shell almost circular, broadly

rounded anteriorly, as well as at the cardinal extremities. Valves almost
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equally and moderately convex, without folds or sinus; hinge-line shorter
than the breadth of the shell ; areas narrow, than in the ventral valve slightly
the larger. External surface marked by numerous thread-like radiating
striae, which increase in number by the interporation of a finer rib between
each pair of the larger ones. The whole surface is likewise traversed by
concentric lines.”

This definition, the writer is sure, will be found necessary and sufficient
for explicating the Chinese form. The following measurements may suppli-

ment it to some extent.
Length. Width. Thickness. Hinge-line.
19 mm. 21 mm. I'l- mm. 12 mm.

DAvIDSON’s measurements are ;
10 lines. 11 lines. 5 lines.

Thus the size and the proportion too are almost coincident in the two
forms. The thread‘like striae number 3 or 4:in a distance of 1 mm. along the
margin.

Locality :—Lo-ling-po near No-lu-ping, Tung-hu-hsien, I-chang-fu, prov.
Hu-pei.

Accompanied by Pentamerus borealis described above.

Geological Age :—In Britain it was found in the Wenlock Formation of
two different localities. Thus the formation which yielded this fossil must be

of the Gotlandian Age.
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CHAPTER V.,

Devonian.

Marine Devonian sediments have certainly a very considerable extension
in southern China ; the fossiliferous deposits of this age are developed not
only in the tracts of the folded rocks—the Tsin-ling mountains and the Indo-
Chinese mountain range (i.e. in the provinces of Yun-nan, Sze-chuan, Shen-si
and Kan-su), but also in other districts in the provinces of Kwang-si, Kwei-
chou and Hu-nan. Beyond the boundary of China proper, their occurrence is
reported from Tong-king, Birma, Central Asia, Kweun-lun and Altai.
Throughout these regions, the Devonian formation is represented only by its
upper and middle divisions, but not by the lower ; and hence it has been sug-
gested that the marine transgression began in central and eastern Asia with
the earlier part of the Middle Devonian (Kweun-lun transgression). It
is now also well known that the Upper and Middle Devonian fauna of Asia
are hardly distinguishable from those of Europe, as typified by the Eifelian
faunas.

The first record of Chinese Devonian fossils was probably that given by
M. peE Koninck, who found in a lot of fossils from a locality in the province of
Yun-nan, 100 leagues west of Kwan-tung,

Spirifer chechiel KONINCK,

Terebratula yunnanensis KONINCK,

Serpula omphalodes GOLDFUSS,
and noted at the same time the occurrence of a common form of Strophalosia
in China. T. DaAvipsox obtained similar material, which was said to have
been derived from the province of Kwan-si, and distinguished the following
forms :

Spirifer disjunctus Sow.

1) Koninck: Notice sur deux espéces de brachiopodes du terrain paléozoique de la Chine.
Bull. Acad. de Belgique, vol. XIII., pt. 2, p. 415.

2) Davipson: On Some Fossil Brachiopods of the Devonian Age from China. Quart. Journ.
Geol. Soc. Loncon, vol. IX., 1853, p. 353. :
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Cyrtia murchisoniana KONINCK

Rlynchonella hanburii DAVIDS.

Productus subaculeatus MURCHISON

Crania obsoleta GOLDF.

Spirorbis omphalodes GOLDF.

Cornulites epithonia GOLDF. ?

Aulopora tubacformis GOLDF.=A. subcampanulata COWPER REED, ac-

cording to CowPER REED.

GuyeErDET" also recorded from Ku-tshu, situated between the Yang-tse-kiang

and the Lang-tsang-kiang,”

Rhynchonella cuboides Sow.

R. pugnus MARTIN

Atrypa reticularis L.

and R. I. MurcHisoN® from the province of Sze-chuan.

Spirifer verneuili MURCH.

S. archiaci MURCH.

Atrypa reticulris L.

Productus subaculeatus MURCH.

Numerous Devonian fossils are also in RICHTHOFEN’s collection ; these

were described by E. Kavser*) in the fourth volume of RicarHorEN’s China,

and a number of them were subsequently revised by F. Frecu.®)? The collec-

tion comprises three sets of material, the first set (1) having been collected in

situ near Tchou-tien in the northeastern part of the province of Sze-chuan,

and the second (2) bought at Lung-tung-pei,” near Tchou-tien, and considered

to be derived from that place, while the third (3) was bought in various towns

from Chinese merchants who sell fossils as medicaments under the name Shi-

yen.” Kayser distinguished the following forms in the collection :

1)

2)
3)
4)

5)
6)

GuyEerRDET: in Comptes Rendus Acad. Sc. Paris, vol. LIIL, No. 1g, 1864. Cited after
KAYSER.

Lang-tsang-kiang = {@iRIL

MurcHIcON: Siluria, 1: 72 edition, p. 400,

Kayser: Devonische Versteinerungen aus dem Siidwestlichen China, and KAvsEr:
Devonische und Carbonische Versteinerungen von Tschau-tien, Both, in RICHTHOFEN'S
China vol. IV.

Frecs: in RicHTHOFEN’S China vol. V.

Lung-tung-pei—Chinese character unknown. 7) A
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— — 4+ Rhynchonella parallelpipeda BRONN.

— +  — R. procuboides KAYSER var. lungtunpcicnsis KAYSER

—~ — 4+ R. hamburii DAvIDS.

Pentamerus galeatus DAL= P. biplicatus SCHNUR, according to

I
I
+

FRrECH
+ — — Atrypa reticularis L.
' A. desquamata Sow.
A. aspera Sclhiloth. var. sinensis KAYSER

Merista plebeya Sow. ?

!
l
+ + 4+ +

Nucleospira takwanensis Kaser =Spirifer (Martinia) inflatus
SCHNUR.
Spirifer officinalts KAYSER=Sp. vernenili MURCH., according

!
I
+

to FRECH.

S. undiferus ROEMER var. takwanensis KAYS®R.

S. chechiel KON.=(S. spectosus).

S. wverncuili MURCH.

Cyrtia murchisoniana Kox.

Orthis striatula SCHLOTH.

O. Mec farlenei MEEK.

O. richthofent KAYSER=Atrypa rcticularis 1.. var. rickhthofent,

:
l
+ + + + + +

+
l
|

according to FRECH.
+ -  —  Productus subaculeatus NMURCH.

Strophalosia productoides NMURCH.

l
|
_|_

+ — —  Crawnia obsolcta GOLDF.

C. cimaeensis DE RYCKHOLD
Spirorbis omphalodes GOLDF.
Chactetes parasiticus KAVSER

Aulopora tubacformis GOLDF.

!
|
+ 4+ + + +

A. - repens KNORR=A. serpens GOLDF., according to COWPER
REED. g
The SzicueENnvI-Loczy expedit'on in China also succeeded in finding

Devonian fossils in situ at several places ; the fossils underwent the study of
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L6czy and FrecH and were identified as follows :—

Loc. Paj-sui-kiang? in southern Kan-su. Along the gorge is exposed a
limonitic sandstone in association with clay shale; above the sandstone occur
thin-bedded limestone layers, and above these thick beds of the bituminous
limestone. Marly strata in alternation with the dark blue limestone layers
contain numerous fossil corals, crinoids, brachiopods, bivalves etc. among
which the following forms have been distinguished.

Cypricardinia scalaris PHILLIPS

Megalodus ? sp. indet.

Spirifer aperturatus SCHLOTH. cfr. var. lat/striata FRECH

Waldheimia whidborneci Davips

Stromatopora concentrica GOLDF.

Favosites reticulatus BLAINV.

This small fauna was assigned by Ldczy to Middle Devonian.?

Loc. Hoa-ling-pu, in western Sze-chuan. In western and south-western
Sze-chuan and in the adjacent districts of Yun-nan, Devonian rocks seem to
have an extended distribution; according to ILdczy, in the first region,
there are developed some Palaeozoic rocks, which overly granitic and diabasic
rocks on one side and underly a Rhaetic and Jurassic coal bearing formation
on the other ; the lower part of the Palaeozoic complex, composed mostly of
limestone, has no fossil, and assigned by him to Silurian simply on account of
the Middle Devonian age of the overlying part. The latter, composed of -
shale and earthy limestone, contains a rich fauna of the said age at Hoa-ling-
pu'’; according to Frecr” it is equivalent to the middle porion of the
Stringocephalus limestone. The fossils are :

Actinopteria ? densivadiata 1.0czy.

Chonetus orientalis 1.0czy,

Orthis or Atrypa sp.

1) Paj-sui-kiang= F17kiL
2) Loéczy: Beschreibung der Fossilen Reste von Wirbelthieren und von Mollusken und die
Palaeontologisch-stratigraphischen Ergebnisse. In Wissenschaftliche Ergebnisse der Reise
des Grafen BfLa SziécHeNy! in Ostasien, vol. 111, 1899, pp. 21-26; p. 168.
3) Hoa-ling-pu=3§Hkéh
) Léczy: lc. pp. 27-40; pp. '69-171.
5) FizecH: in RicarHoreN’s China, vol. V., pp. 45-49.
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Spirifer undiferus F. ROEM.

S. elegans STEIN.

S. cfr. thetidis BARR.

S. sp. indet. aff, apperturatus ScHLoTh.

Merista aff. M. tumida DALM.

Atrypa sp. indet. aff. interstitialis Eicaw.

Rhynchonella elliptica SCHNUR

Camarophoria sii-tschuanensis 1.oczy

C. sp. indet. aff. ascendens King

Pentamerus galeatus DaLm.

Waldheimia sp. indet. aff. widbornei Dav.

Cyathophyllum loczy FRECH

Haplothecia ? chinensis FRECH

Favosites goldfussi M. E. & H.

7. asteriscus FRECH

I, reticulatus BLAINV.

Alveolites reticulatus STEIN.

Striatopora clathrata STEIN.
Localities in Prov. Yun-nan. The Devonian formation attains an enormous
development in the province of Yun-nan; the greater part of the Devonian
fossils bought by RicuTHOFEN from Chinese apothecaries and described
by Kavser were said to have been derived from Ta-kwan-tin? in this
province.? LORENTHEY® who microscopically examined limestones in the
SzcHeNYI-Loczy collection found ZFawvositzes and Stenopora in a limestone
from Suj-tschai, in the valley of the Lang-tsang-kiang, and Loczy" believed in
the Devonian age of the limestone. But as to our present knowledge of Devo-
nian palaeontology and stratigraphy of this province we are mostly indebted to

French authorities, H. DouviLLE,” LECLERE,” LANTENOIS,” DEPRAT and MAN-

1)  Ta-kwan-tin= KB

2) Kavser: Devonische Versteinerungen, in RichtroreN's China vol. IV, p. 79.

3) LORENTHEY: Mikroskopische Untersuchungen der Palaeozoischen Gesteine. In Wissen-
schaftliche Ergebnisse der Reise des Grafen Bele Szechenyi, vol. 111, p. 244.

4y Laczv:ilc p. 167.

5) H. DouviLLE: Examen des fossiles rapportés de Chine par la mission LucLsre, Comptes
Rendus, 1goo.

6) LecLire: Etude géologique et minerere des provinces chinoises etc.

7) Lantenors: Résultats de la Missionigéologique et minére. Ann. des mines. 1go7.
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suy?; according to the two authors last named all three divisions of Devonian
formation are well represented there. The fossilferous zones already re-
cognised were put together by DEPrAT? in the following list :
17. Marly limestone with Spirifer tenticulum of Ta-hi-ti®)

Spirifer tenticulum DE VERNUIL

S. curvatus v. BucH.

Atrypa douviller MANsUY

A. arimaspus Excaw.

A. desquamata Sow.

Rhynchonella huoti DE VERN. et KAvs.

R. letiensis GOSSELET

R. gigantea MANSUY

Cyathoplyllum douvillé FRECH

Famennian,

16. Grey limestone with Spirifer vernenili of Ta-hi-ti.
Spirifer verneutli MURCH. var. yunnanensis MANSUY
St curvatus v. Bucu
Atrypa bodini NMANSUY
Productella bourguignoni MANSUY
Rhynchonella (Pugnax) pugnus MART.
R. (Camarotechia) convexa MANSUY
Anastroplia proximia MANsuY

15. White limestone with crinoids of Mo-chien-tsin.*?
Spirifer curvatus v. Buch.
Atrypa reticularis L.
A. asper DALM.
Orthis rickthofeni KAvs.
Athyris concentrica v. Buca
Rhynchonella (Pugnax) pugnus MART.

14. Rosy limestone of La-li-he.?

1) J. DepraT et H. MaNsuy: Etude géologique du Yun-nan oriental. 1912. etc.
.2) J. DEPRAT: Les séries stratigraphiques en Indochine et au Yun-nan. Mém. du serv. géolog..
de I'Indochine, vol. IL., fasc. 2. 1913.
3) Ta-hi-ti=
4) Mo-chien-tsin—= }Chinese characters unknown.
5) La-li-he=
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Frasmian.

13.

I12.

1§

I0.

Paradoceras globosum MONSTER
Atrypa asper DALM.
Styliola sp. ’

Laminated marl of Lou-tchai-tchong.!
Spirifer undiferus ROEM.
Stgillaria sp.

Lepidodendron sp.

Rhynchonella omaliusi GOSSELET
Atlyris concentrica v. BucH.
Productella subaculeata v. MURCH.
Orthoceras sp.

Iravistella columnaris MANSUY

Marl of Ta-ping-pou.?

Letorhynchus deprati MaMsuy
Slrop/zalosz‘a productoides MURCH.
Productella subaculeata MURCH.

Black limestone with Rzynchonella procuboides of Po-shi.”
Rhynchonella procuboides Kavs. var. lungtungpeensis Kavs.
Orthis striatula D’ORB.

Streptorhynchus umbraculum SCHL.

Orthothetes crenistria PHILL.

Atrypa reticularis L.

A. asper DALM.

Strophalosia productoides MURCH.

Productella subaculeatus NMIURCH.

Cyathoplyllum douvillei FRECH

C. hexagonum MicH.

Alveolites suborbicularts 1LMK.

A. subaequalis M.-E. & H. .

Marly limestone with Stringocephalus of Si-tche-yi, Pa-mao-tsen,

Ta-hi-ti, etc.

1)
2)
3)

Lou-tchai-tchong
Ta-ping-pou
Po-shi= 2%

}Chinese characters unknown.
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Givetian.

Stringocephalus burtini DEFR.

Uncites gryphus SCHLOTH.

Cyrtina heteroclyia DEFR.

Spirifer undiferus RoEM.

S. thetidis Kavs.

Spiriferina cristata SCHL. var octoplicata SOw.
Strophalosia productoides MURCH.

Productella subaculeata NURCH.

Chonetes orientalis 1.0czy.

Waldheimia whidbornei Dav.

Camarophoria sseutchoanensis 1.6czy

Athyris concentrica M’ Cov.

“Orthis striatula ScHL.

Atrypa desquamata Sow.

A. reticularis L.

Orthoceras tenuilineatun: SANDB.
Cyrtoceras (Kophinoceras) ornatum GOLDF.
Cardiola migrans BARR.

Megalodon cucullatus Sow.

Modiomorpha duponti NEANSUY

Delabra cf. unilateralis Sow.

D. sp.

Macrochilina -acculata SCHLOTH.

Natica (Naticopsis) antigua GOLDF.
Murchisonia margarita WHIDB.

M. loxonemoides WHIDB.

M. angulata PHILL.

M.angulata PHILL. var. conoidea MANSUY
M. bigranulosa VERN.

M. bilineata VERN.

Pleurotomaria delphinuloides SCHL.
Bellerophon striatus pE FERUSS et D’ ARCH.

Pleurotomaria subimbricata NM'Coy

99
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\

Aulopora repens KNORR:

A. tubaeformis GOLDF.

Cyathoplyllum caespitosun: GOLDF.

C. ceratites GOLDF.

Clathrodictyon yunnanense NIANSUY °
9. Rosy grey limestone of Si-tché-yi.!

Atrypa aspera Darw.

A. reticularis 1.

Conchidium (Steberella) galeatus DALM: .

Orthis striatula ' ORB.
Strophalosia prodiwctoides MIURCH.
Dielasma sp. ;

8. Marly limestone of Si-tché-yi.b-
Spirifer concentricus SCHNUR

Nucleospira'takwanensis KAvs.

Conchidium (Sieberella) galeatum DAiLm: -

Athyris concentrica BucH.

Atrypa reticularis 1.

A. explanata ScHL.

Strophalosia productoides Dav.
Metrioplyllum poshiense NIANSUY
Endophyllum yunnanense NIANSUY
Cyathophyllum roemeri M.-E. & H.
C. helianthoides GOLDF.

C. obtortum M.-E. &« H.

Cystiphyllum americanum M.-E. & H!.

C. vesiculoswm PRILL.

Smithia hennaki M.-E. & H.
Favosites subregularis MAANSUY
F. sphaericus HALL.

Aulopora tubacformis GOLDF.
Paclhypora polygonalis MANSUY
Stromatopora sp.

1) Si-tché-yi-~Chinese characters unknown.
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Lower Devonian.

I0I

Orthis striatula DEFR.
Plectambonites rhomboidalis PHILL.
Dielasma curvirostris MAANSUY
Retzia yileangensis NIANSUY
Meristella flayetlei MANSUY
Megalanteris archiaci DE VERN.

7. Calcschist with Calceola of Po-shi.
Calceola sandalina 1.MK.
Cyathophyllum roemeri M.-E. & H.
C. helianthoides GOLDF.

C. vesiculosum PHILL.

C. americanum M.-E. & H.
Smithia hennalki M.-E. & H,
Metrioplyllum poshiense NIANSUY
Lndoplhyllum yunnanense NIANSUY
Fravosites sphaericus HALL.
Aulopora tubacformis GOLDF.
Streptorlynchus uwmbraculum SCHL.

6. Violet calcschist with corals of He-mo."
Cyathophyllum roemer: M.-E. & H.
C. helianthoides GOLDF.

Pachypora sp.
Favosites sphaericus HALL

5. Coarse sandstone of He-mo.
Actinopteria deprati NIANSUY
Tentaculites irregularts NMANSUY
Meristella sp.

Retszia sp.
Leptaena sp.

4. Hard grey limestone of Lan-nin-tsin.?)
Spirifer jouberti OEHL et DAv.
Pterinea lineata GOLDF.

1) He-mo

f : }Chintse characters unknown,
2) Lan-nin-tsin
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3. Yellow marl schist of Pa-mao-tseu.’’
Retzia plicata MANSUY
Linoptera inopinata NMANSUY )
Tentaculites irregularis NIANSUY
2. Limestone of Pa-mao-tsen and Tao-ta-tchin.
Conclidium (Sieberella) sieberi Bucs.
Spirifer ct. nudus SOw.
1. A complex of fine grained sandstone, marl and variegated marly-

limestone of Ki-tse-tchong.?

Cypridinia (Fntomsis) sp.

FrecH who had opportunity to undertake the revision of Leclére’s collec--
tion of Devonian fossils from Yun-nan, made certain alterations.in.the specific -
identifications once attempted by Mansuy® :—
Upper Upper Devonian.

Rhynchonella lmoti DE VERN. Tien-sin-kouang.

R. reniformis Sow. (R. letiensis of MANSUY e.p.) Tari-ti

R. pugnus var. alta CALVIN (R. letiensis of Mansuy e.pr) TFa-i-ti.

Spirifer verneuili Ta-i-ti.

S. packyrkynchus VERN. Tien-sin-kouang.”

Retzia wlothrix DE KON. mut. ndosinensis FReEcH. Tien-sin-kouang. .
Lower Upper Devonian. ‘

Tornoceros simplex v. Bucw (7. retrosus of Mansuvy) La-li-ha.?
Upper Middle Devonian.
Stringocephalus burtini DEFR. Po-si.”
Cupressocrinus abbreviatus GOLDF. Si-ni-kao.® :
Rlyynchonella procuboides var. lungtungpeicnsis Kavs. Si-nirkao.

Murchisonia coronata VERN. Tsin-pao.”

12; PK?_::;cz;:szg}Chinese characters unknown.

3) FrecH: in RicuTHOFEN's China, vol. V., pp. 33-45.

4) Ta-i-ti=Ta-hi-ti.

5) Tien-sin-kuoang

6) L?-lf-ha=La—h-he. Chinese characters unknown..

7) Si-ni-kao P
8) Po-si=Po-shi.

9) Tsin-pao



103

M. angulata La-gni-tsin}

Macrocheilos arculatum ScarorH.  Si-ni-kao.

Dalmanella striatula Si-ni-kao.

Spirifer mayeri HoLZAPFEL (S. curvatus of MANsuy) Po-si, Si-n-kao.

Athyris concentrica Po-si.

Cyathoplylium douvilles FrecH Ta-i-ti.

C. halloides Freca Lo-nan.®

C. ceratites GoLor Lo-nan.

C. vermiculare GoLpr. Lo-nan.

Cystiphyllum vesiculosum GOLDF. (C. sp. of Mansuy) Si-ni-kao.

Favosites cristatus Po-si.

F.sp.?

Very few localities of Devonian fossils are known at present in other
parts of southern China, although there is great probability that the
sedimentaries of this age are distributed there also.

The type of sedimentary succession in eastern Sze-chuar, southern Shan-
si and western Hu-pei has been given in one of the preceding chapters,
mostly based on observations by WIiLLIS-BLACKWELDER, ABENDANON and
Nopa. The doubtful fauna of Ta-miau-ssii in a pink limestone, a local bed
either at the top of the Sin-tan shale or at the base of the Wu-shan limestone, -
being excluded, there is no record of Devonian rocks in this vast region ; for
the Sin-tan shale, 540 m. thick which was considered by WiLris and Brack-
WELDER as probably representing Gotlandian and Devonian, is, in my opinion,
still older, the lower part surely belonging to Ordovicidn and hence the
upper part also to Ordovian or at most to Lower Gotlandian.

On the other hand, there is an extensive development of sedimentaries
along the lower Yan-tze-kiang, which were referred by RICHTHOFEN to
Silurian and Devonian, though lacking any fossil evidence except the case of
of the Gotlandian rocks of Lun-shan, on the east of Nan-king, already

cited in another chapter. ¢ Beiden Formationen rechne ich die méchtig

entwickelten, wesentlich klastischen Schichtenreihen zu, welche teils

1) La-gni-tsin=Lar-nir-tsin.

2) Lo-nan=&g5
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unter der tiefsten nachweisbaren Stufe des Carbon in gleichformiger Lager-
ung folgen, teils, ohne Beziehungen zu jenen erkennen zu lassen, jiinger sind
als das Sinische System. Es gehoren dazu : :

die michtigen Sandstein und Tonschiefer des Tung-kwan-shan® (Wild

boar range) ;

die Sandsteine und Quarzite des Hsiau-Hau-shan® ;

die kieseligen Dolomite des Strohschuh-Canals bei Nan-king ;

die roten Schiefertone, Dolomite und Quarzite des Hwa—shan";);

die Quarzite und Schiefertone bei Tang-shui® ;

ein Teil der halbmetamorphosirten Schichtgesteine bei Tshonn-kiang-fu®

die Sandsteine des Lu-shan am Po-yang-See?® ;

ein gewisser Teil der Schichtenfolge am Tsien-tang-kiang” ;

die Sandsteine bei Tung-lu-hsien.®

In noch michtigerer Entwickelung und von noch ausschliesslicher klasti-
schem Character sind in Hunan und Kwarlgtung Schichten-Systeme vorhanden,
welche wahrscheinlich das Silur und Devon vertreten.” ”’

The following remark of E. TiEsseN, additional to the preceding, is of
great importance ;

“ Nach der altesten Auffassung (PumPELLY, KiNgsMILL) wurde dem Devon
eine tberrangende Bedeutung beigemessen, die in den Forschung des Verf.
(RicuTHOFEN) sehr vermindert erscheint, aber vielleicht noch immer in grds-
seren Umfang zum Ausdruck kommt, als sie bei genauerer Erkundung sich
herausstellen wird. Als devonisch werden nicht nur die den Lu-shan am Po-
yang See zusammensetzenden und das sinische Ta-hau-shan System im Nor-
den begleitenden quarzitischen Sandsteine, sondern auch michtige Schicht-
massen von verschiedener, aber meist klastischer Art im Nan-king Gebirge

bezeichnet. In den ersten Veroffentlichungen des Verf. tiber das Nan-king

1) Tung-kwan-shan
2) Hsiav-hau-shan
3) Hwa-shan=2E[l
4) Tang-shui=#jk
5) Tshonn-kiang-fu=§gRICHF
6) Po-yang =

7) Tsien-tang-kiang =$EIT
8) Tung-lu-hsien= 3 jf %

9) Ri_HTHOFEN: Lc. pp. 740-1.

}Chinese characters unknown.
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‘Gebirge ins Besondere, und ebenso in den iltesten Ausarbeitungen und den
’Vorlageﬁ zur geologiséhen Karte, spielt die devonische Formation eine
‘Hauptrolle, die auch auf Blatt 46 des “ Atlas ” heraustritt.  Auf Tafel V ist
.dann der Versuch gemacht worden, die seither gewonnenen Aufklirungen zu
einer Gliederung dieser ganzen Gruppe vorsichtig zu verwerthen. Eine Ab-
weichung von der ilteren Darstellung bringt namentlich der Nachweis des
untercarbonischen Alters fur den frither gleichfalls zum Devon gerechneten
Kalkstein des Hsi-hsia-shan hervor;............ Da dem den Hsi-hsia?-Kalk
iberlagenden Sandstein (Nan-king Sandstein der ilteren Darstellung) nun
-gleichfalls ein jungeres Alter beigelegt werden muss, bleiben fiir das Devon
nur die michtigen Sandsteine im Liegenden des Kalksteins. Diese wiren
also mit den erwihnten dhnlichen Gesteinen des Lu-shan® und des Ta-hau®-
Systems zu identificieren. Daran wiirden sich mit einiger Wabhrscheinlichkeit
-die hangenden Quarzite und Schiefertone des Lun-shan und die liegenden
‘Gesteine des Tang-shui-Profile anschliessen.

Eine Uebersicht tber die Stellung des Devon im Nan-king Gebirge
wiirde vorliufig folgende Schlisse ergeben :

Gegend von Tshonn-kiang-fu: Die von Verf. hier als Silur oder Devon
bezeichneten halbmetamorphischen Gesteine sind vielleicht noch von ober-
sinischem Alter. |

Der Frontzug (Hsiang-shan® und Wu-tshou-shan® und ihre Fortsetzung
-nach Westen): Die sehr mannigfaltig zusammengesetzte, in ihrem Verband
ungeklirte, auch durch metamorphischen Character schwierige Schichtenreihe
ist von Verf. hier nicht erwihnt,.im Entwurf zu Taf. V ganz allgemein zum
Devon gestellt worden. Der Gehalt an Quarz und Eisenerz in dem Marmor,
der an den Hsi-hsia-Kalk erinnert, sowie das Vorkommen von Graphit fihrt

_jedoch zu der Frage, ob in diesen durch Porphyr veriinderten Gesteinen nicht

noch jiingere (carbone) Schiefer enthalten sind.

1) Hsi-hsia. Chinese character unknown.

2) Lu-shan=J&[l]

3) Ta-hau

4) Hsiang-shan Chinese characters unknown.
5) Wou-tschou-shan
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Der Lun-shan: Das Hangende des Unter-Silur ist zur Gruppe des-
Pevon (oder Silur) zu rechnen.

Der Hwa-shan: Die liegendesten Schichten des Profils sind bereits
oben als zum Silur-Deveon gehérig bezeichnet worden. Auffallend ist die-
Einschaltung ven Delomit.

Gegend von Pa-hwei-miau®: Den das Unter-Carbon unterteufenden
Quarziten und Schiefertonen wiirde die gleiche Stellung anzuweisen sein.

Der Hsi-hsia-shan: Devonische Sandsteine unterlagern den untercarbo--
nen Kalkstein.

Am Strohschuh®-Kanal: Die kieseligen Dolomite im Liegenden sind
hier dem Silur oder Devon, frither dem (sinischen) Matsu®-Kalk zugerechnet
worden. Die Stellung der hangenden reinen Kalksteine und roten Quarzite-
nebst Conglomeraten bleibt fraglich. Vielleicht entsprechen diese Schichten
vielmehr dem Carbon des Hsi-hsia-shan, was durch die obige Auffassung des
in ostlicher Fortsetzung gelegenen Wu-kung-shan> noch wahrscheinlicher -
wird.

Der Tshung-shan®: Dass die Gesteine dieses Berges wahrscheinlich:
junger sind, obgleich sie auf der geologischen Karte gleichfalls allgemein dem-
Devon zugeteilt sind, wird noch zu erértern sein.

Die hypotetische Bestimmung des Devon in den beiden Profilen durch
das alte Gebirge im nordlichen Tshe-kiang, wo freilich das Verhiltniss zwi--
schen Kalkstein und Sandstein ungeklirt bleibt, beruht auf einer Analogierung
der Schichtenfolge mit der am Po-yang See und im Ta-hau System ; und das-
gleiche gilt als Consequenz, unter Annahme einer regelmissigen Ueberlager-
ung, fir die Auffassung der Sandsteine bei Tung-lu-hsien als Unter-Carbon,.
die oben als devonisch bezeichnet worden sind.”

Thus Lu-shan, near lake Po-yang, is coloured as Devonian on a geologi--

cal map in RicutHOFEN's China (Pl 44) ; Nopa, on the other hand, refers the

1) Pa-hwei-miau

2) Strohschuh

3) Ma-tsu Chinese characters unknown.
4) Wu-kung-shan

5) Tshung-shan

6) RicuTHOFEN: China, vol. III, pp. 741-2.
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rocks of this mountain to the Upper Sinian.”) At any rate, the latter geologist
did not succeed in finding any organic remains suggesting the Devonian age
in the district lying north of Lake Po-yang, that is in the frontier district of
the three provinces of An-wei,? Kiang-si and Hu-pei.

Many years ago, T. Ocawa submitted to me for examination a lot of De-
vonian fossils said to have been derived from the vicinity of Ling-ling,” Yung--
chou-fu,” prov. Hu-nan ; it comprises :»

Spivifer verneuili MURCH.

Crania obsoleta GOLDF. ?

Spirorbis omphalodes GOLDF.

Chacetetes parasitica KAYSER ? :

Aulopora tubacformis GOLDF.

Nopa” who travelled along the' upper course of the Hsian-kiang” from-
Yung-chou to Kwei-lin® in the province of Kwang-si, found the Upper Palaeo--
zoic formation well developed in the district, and composed of two beds.
of limestone, two beds of clayslate and one of sandstone in alternation ;.
although he provisionally referred this complex to the Carboniferous;. yet the-
above mentioned occurrence of Upper Devonian fossils in the vicinity of Ling--
ling renders it highy probable that at least a part of the complex or more
likely its greater‘part must be assigned to the Devonian.

Moreover, FrecH? has very recently reported’ the occurrence of the
Middle Devonian S#ringvceplalus limestone in ‘Hu-—nan', based on material’

collected by OemicHEN; according to the information given by the latter to-

1) See the geological map of southern China accompanying Nopa’s paper entitled Report on:
the survey work in the four provinces of Hu-nan, Kiang-si, Kwang-tung and Kivang-si.
1916. (in Japanese).

2) An-wei=%221%

3) Ling-ling=25p¢

4) Jun-chou= 3k}

5) H. YaBe: Devonian Fossils from Hu-nan, China. Journ. Geel. Soc. Tokyo, vol., XI..
PP. 443-445. 1904. )

6) Nopa. lc. p. 13.

7) Hsing-kiang =i

8) Kwei-lin=jf:}k .

g) FRrecH: Beitrige zur Geologie Chinas. I. Ein neues Vorkommen dés Stringocephlen--
kalkes in Hu-nan. Centralbl. f. M. G. P. 1914. pp. 193-202. FrecH: Ueber einige-
mitteldevonische Bellerophorn-Arten. Centralbl. f. M.G.P. 1914. pp. 161-160.
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Frecn, the Middle Devonian limestone covers an extensive area about 180~
200 km. from north to south, extending from Heng-shan, along the Hsiang-
ﬂkiang, far'southward beyond the border of the province of Kwan-tung into its
interior. The limestone is grey to black in colour, strongly folded, and
forms in ‘itself a thick complex; it is overlaid apparently concordantly by
quartzose rocks and compact sandstones. The limestone was found by
OEMICHEN to be most fossiliferous in an area of about 60 km. radius around
Kiang-hwa? in southern Hu-nan ; the fossils are, according to FrecH :—

Syringopora sp.

Indopleyllum acanthicun FRECH

F qvasz‘les polymorpha GOLDFUSS

Bellerophon striatus FER.

B. memortakoken: FRECH

Pleurotomaria delphinuloides D' AxcH. var. subcostata SCHLOTH.
P. delphinuloides ' ARCH. var. bat/iysclhistus FRECH

Macrocheilos arculatum GOLDF. var. elongata GOLDF.

M. arculatum GOLDF. var. sc/lot/eimi D' ARCH. et VERN.
‘indicating the Upper Stringocephalus limestone, and

Spirifer aperturatus SCHLOTH. var. cuspidata D' ARCH. et. VERN.
indicating the Lower Szrzngvseplialus limestone.

Most of his specimens, however, are so imperfect that it seems to me
almost unreasonable to assign them to any definite species. The figures
on Pl. XXVII. (figs. 8, g a-b, 10) are copies of those given by FrecH in his
paper, and represent the specimens referred by him to Bellerophon striatus
fig. ob), B. memoriakokeni (fig. 9a), Pleurotomaria delphinuloides var. bathy-

_schistus (fig. 10) and Macrocheilos arcuatum var. subcostata (fig. 8.)
Finally it should be mentioned that MARTELLI and PELL1zZARI described

-certain Upper Devonian fossils from the province of Shen-si; they are :

1) Heng-shan=f]j

2) Kiang-hwa=T#t

3) A. MarreLLr: 11 devoniano superiore dello Schensi (Cina).  Bolletino della societa geo-
logico Italiano, XXI. pp. 349-369. 1902.

4) G. PeLrizzar:: Fossili paleozoici antichi dello Scensi (Cina). Riv. Ital. Pal., vol. XIX.,
PP- 33-44. 1013.
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Loc. northern Shen-si, recorded
by MARTELLI.

Spirifer verneuili, type form

Loc. Lean-shan in the Tsin-ling-shan,
recorded by PELLAZZARI.
= Sprifer disjunctus var. gortan:

S. verneuils var. subarchiaci = S. disjunctus var. subarchiaci

S. verneuili var. lonsdalii

S. verneuili var. subextensus = S. disjunctus var. subextensus
S. verneuili var. archiact

S. vernewili var. disjunctus = S. disjunctus var. archiact

S. disjunctus var. lonsdalii
S. disjunctus var. verneuili
S. anossofi S. anossofi
Cyrtia murchisoniana
Schizophoria paronai MARTELLL
Productus subaculeatus MURCH.
Crania obsoleta GOLDF. ?

Aulopora tubzjormis GOLDF. = Aulopora subcampanula C. REED. .
Spirorbis omphalodes GOLDF.

The present collection contains the following Devonian fossils, which are -

derived from the provinces of Shen-si, Hu-nan, Sze-chuan, Kiang-si, Kwang-si, .
Kwei-chou and Yun-nan.

1) Ning-chang,” Han-chung-fu,? prov. Shen-si (Yamapa Coll.).
Atrypa reticularis L. var. rickthofeni KAYSER
A. reticulris 1. var. desquamata SOWERBY
A. reticularis L. var. auriculata HAYASAKA
Rirynchonella parallelepipeda BRONN
Athyrisina squamosa HAYASARA var. rhomboidale HAYASAKA.
The occurrence of the last species indicates that the marly limestone is older -
Middle Devonian in age. : :
2) Ling-ling, Yung-chou-fu, prov. Hu-nan ; the specimens were submitted to -

me some years ago by T. Ocawa.

1) Ning-chang =223
2) Han-chung-fu= g
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Spirifer disjunctus Sow. var. subarchiaci MARTELLI
S. disjunctus SOw.. var. verneuilz MURCHSON v
Crania obsoleta GOLDF.
Spirorbis omphalodes GOLDF. ?  (not described in this paper).
Aulopora subcampanulae REED
Monotrypa parasitica KAYSER
* This is the well-known S. disjunctus fauna of the Upper Devonian.
3) Shuang-chin-tang,? Tao-chou,? Yung-chou-fu,” prov. Hu-nan.
Tentaculites sp. i
Probably Devonian.
_4) Chin-tou-shan,” Ho-lu-kou,” Kiang-hua-hsieﬁ,ﬁ’ prov. Hu-nan (Nopa
- Coll. No. 75).
A dark grey bituminous limestone from this locality conta’ns :
Ampipora ramosa PHILL.
Youngest Middle Devonian.
5) Between Chia-ho" and Lan—shah,*” prov. Hu-nan (Isuir Coll.).
A limestone with a very similar aspect to the preceding one contains
.numerous slender ramose stocks of a tabulata, probably belonging to a species
- of Striatopora, the limestone being quite decomposed, the specific determina-
tion of the fossil by means of thin sections is impossible. This limestone is
assigned to Devonian with query. The tabulate coral is not described
below.
- 6) West of Men-kan-shan,” Tien-chuen-chou, prov. Sze-chuan (YAmapa
- Coll.)
Stromatopora eifeliensis NICHOLSON.

Plagiopora cfr. denticulata M.-EpDWARDS et HAIME.

1) Shung-chin-tang = X &h4%e

2) Tao-chou=;3§}j

3) Yung-chou-fu= sk M/

4) Chin-tou-shan=3F:Eg 1]

5) Ho-lu-kou= Q

6) Kiang-hua-hsien=JT 3%

7) Chia-ho=Fg2R

8) Lan-shan=3l

9) Men-kan-shan= [kl
.10) Tien-chuen-chou=73% 2}
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~Most probably Middle Devonian in age.
7) South of Pen-chao-tse,” Chao-hua-hsien,? prov. Sze-chuan (Yamana Coll.)
Favosites goldfussi M.-EpwaArDs et HAIME
Athyrisina squamosa HAYASARA
Athyrisina squamosa HAVASARA var. rhomboidale HAavAsAKA
~Middle Devonian.
8) Shing-lung-pu,”? Ta-chien-lu-ting,? prov. Sze-chuan (Yamapa Coll.)
Favosites goldfussi M-Epwarps et HAIME var. major FRECH
‘Middle Devonian.
-9) San-toi-pa,”) Chao-hua-hsien, prov. Sze-chuan (Yamapa Coll.).
Atrypa reticularis 1. var richthofeni KAYSER
Dalmanella striatula SCHLOTH.
- Middle Devonian,
10) South of Ping-yi-pu,® Pin-wu-hsien,” prov. Sze-chuan (Yamapa Coll.)
Favosites aff. forbest M.-Epw. et H.
Cyathophyllum heterophylloides FRECH
Cyathoplyllum coespitosum GOLDF. var. breviseptatum FRECH
Middle Devonian.
11) Pei-shi-pu,” Pin-wu-hsien, prov. Sze-chuan (Yamapa Coll.)
Iravosites sinensis YABE and HavAasAkA
.Probably Devonian.
“12) Kwei-lin,” prov. Kwang-si (Istu Coll.) ; exact locality unknown.
Foraminifera (Nodosaria, Lingulina etc,)
Amphipora ramosa SCHULZ.
.A. ramosa is a species characteristic of the so-called 7amosa bank of Ger-

~many, England, etc.; upper Middle Devonian.

1) Pen-chae-tse=/{R{5F
2) Chac-hua-hsien= g4k B
3) Shing-lung-pu= el
4) Ta-chien-lu-ting = FTHg B4
5) San-toi-pa==7%12
6) Pin-yi-pu=7ERs
7) Pin-wu-hsien=2zE 3 jig
-8) Pei-shi-pu= F Al
~9) Kwei-lin=fEfk



112

13) Lao-cha-ting,” Hsing-an-hsien,® prov. Kwang-si (Nopa Cell.)
Stromatoporoid, gn. et sp. indet.
Striatopora cristata (BLum.) GURICH.
Cyathophyllum heterophylloides FRECH
Alveolites ramosus ROEMER
Chaetetes tenuissimus FRECH
C. heterophylloides was first described from the lower Upper Devonian of Ger=
many and then from the equivalent rock of the Mittelgebirge of Poland ; allf
other fossils, however, indicate Middle Devonian age. As the fossiliferous-
bed of Central Asia with Alveolites ramosus and Chaetetes tenuissimus is re-
garded by FRrEcH to be of Middle Devonian age, I prefer to assign the Lao-
cha-ting fossils to the same age. All the above mentioned fossils are found in-
a thin purple sandstone intercaleted in limestone.
14) Mien-tien,” Shang-shui-tang,® prov. Kwang-si (Yamapa Coll.)
Dalmanella striatula SCHLOTH.
Spirifer sigsag ROEMER var. undecimplicata ROEMER
Atlyris concentrica v. BucH
Athyrisina niinor HAYASARA
Middle Devonian. /
15) Between Wei-ning® and Tou-tang,® prov. Kwei-chou (Yamapa Coll.):
Dalmanella striatula SCHLOTH. ‘
sz'rz'fe’f disjunctus Sow, var. verneuili MURCH.
Upper Devonian.
16) Huan-kuo-chi,” Ta-kuan-ting,® prov. Yun-nan (Yamapa Coll.)
Solenopora ? sp.
Cylindrophyllum simplex YABE and Havasaka

Alveolites suborbicularis 1.AM. var. minor FRECH ?

1) Lao-cha-ting=3%5

2) Hsing-an-hsien= g%z %
3) Mien-tien=%jiJ§

4) Shang-shui-tang = Bij7k 3
5) Wei-ning=pisz

6) Tou-tang = FEH

7) Huan-kuo-chi=3#Z5&

8) Ta-kuan-ting= KBEHEE
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Surely Devonian, prbbably Middle ? -
17) Yang-liu-shu,” Ta-kuan-ting, prov. Yun-nan (Yamapa Coll.)

Fravosites asteriscus FRECH

Cyathophyliuin douville: FRECH var. sinensis YABE and HAVASAKA
Middle Devonian.

18) Chi-li-pu,? Ta-kuan-ting, prov. Yun-nan.

Favosites goldfussi M.-Epw. et H.
Middle Devonian.

In the present material, therefore, there are no fossils indicating the
Lower Devonian age, unless the Tentaculites rock from Shuan-chin-tang may
represent this age.  On the other hand, the Middle Devonian rocks are re-

"presented by their coral and brachiopoda faunas, and the Upper Devonian
mostly by brachiopoda fauna.. Very few forms of these faunas are found to be

new to science, the greater part belonging to cosmopolitan types.

Thallophyta.
.Corallinaceae.

Solenopora, DyBOWSKI.
Solenopora ? ? sp.
PIXX1: Pig. 7.

The figure shows a part of a smail calcareous body in thin section and
under high magnification ; it appears as if composed of numerc;us, closely set,
fine calcareous filaments, in parallel orientation. The filaments are all of the
same breadth and uniform throughout their whole length (0.025 mm. broad).
Owing to the recrystallization there is preserved no trace of septa-like
structure in the section ; it is a question whether such was absent from the
body from the béginﬁiﬂg. It is, however, very likely that the body was

not primarily an aggregate of calcareous- filaments, but of calcareous tubes,

fandl

1) Yang-lliu-shu = fgﬂﬁ ”
2) Chi-li-pu=3FEFIéh
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like a Solenopora; th's character being not conirmed in the case of this fossil,
I do not venture to assign it to- any definite genus, though there is a great
probability that we have here a form of Solenopora or of its allies.

Locality :—Neighbourhood of Hung-kuo-chi, Ta-kuan-ting, Chao-tung-fu,
prov. Yun-nan.

Geol. age :—Devonian.

Foraminifera.

It is a rather striking fact that only a very limited number of the remains
of Foraminifera have hitherto been recorded from the Devonian rocks of the
world ; this is striking, because first the Foraminifera are very abundant in’
the next younger Carboniferous rocks, and secondly because limestone is
" common in the Devonian formation everywhere. Hence it deserves special
mention that a limestone from Kwei-lin, prov. Kwang-si, with Awphipora
ramosa, contains many small foraminifera remains, provisionally referable to
the genera Nodosaria and Lingulina ; these are shown by the microphoto-
graphs on Pl. XXI. (Figs. 1-3).

Ccelenterata.
Stromatoporidze.

Amphipora, ScHuLZ.
Amphipora ramosa PHILL.
Pl. XX, Fig. 3.

1372. Amphipora ramosa ScaLuz: Die Eifelkalkmulde von Hillesheim,

p- 99, pl. XXIL, figs. 5, 6: pl. XXII., fig. 1.
1886-92. Amphipora rameosa NicHOLSON : British Stromatoporoids, vol.

1, p. 109, pl. IX,, figs. 1=4; vol., IV, p. 223, pl. XXIX,, figs. 3~7.
1896. A. ramosa G"RicH: Das Palaeozoicum im Polnischen Mittelge-

birge, p. 129, pl. I, fig. 5. :
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Coenosteum in slender, slightly flexuous, cylindrical stems, from 2 to 3
:mm. in diameter ; traversed by a wide axial tube, 1/3=1/2 as broad as the
stem, and traversed by distant transverse tabulae. General structure of the
-ceenosteum around the central hollow like that of a Stromatopora s.s., com-
posed of very flexuous trabeculae, neither radial pillars nor concentric laminae
.being recognizable ; trabecula more or less circular in cross section, and 0.18
-mm. broad in average; interspace between the trabecule very irregular,
- sometimes narrower and sometimes broader than, or almost equal to the tra-
‘becwlae in breadth, and almost free from tabulae.
This species is said to be very variable in structure; the stems often
show no axial canal, these being considered by FELIX to represent older
‘branches. Certain stems, on the other hand, show a peripheral zone
with large intertrabecular spaces; this zone is shown by none of the
-stems that appear in my microscopical section. We have compared the
-Chinese material and the typical specimens of the species from England and
Moravia® in thin sections, and confirmed their identity.
Locality :—Kwei-lin, prov. Kwang-si ; Chin-lou-shan, Ho-lu-kou, Kiang-
- hua-hsien, prov. Hu-nan.
Very common in the Devonian rocks of England, Germany, Moravia
-and the Miitelgebirge of Poland; characteristic of the upper part of the

Middle Devonian (ramosa-beds).

Stromatoporella, NicaHoLsoN.
Stromatoporella eifeliensis NichoL-oN.

PlL. IX., Fig. 10.

.3

1892. Stromatoporella eifeliensis NIcHOLSON @ Brit. Foss. Stromatopo-
roids. - P. 208, pl. IV,, fig. 2; pl. VII, fig. 3; pl. XL, figs. 1,
2; pl. XXVII,, figs. 1, 2, 3.

1) This is a part of the original specimen of 4. ramosa from Moravia described by Prof.
FELIX in Léipzig; it was through his courtesy that I got a piece of the rock for micros-
copical study, during my short stay in Leipzig some years ago. I take this kp‘cca,sion to
express my heatty thanks to Prof. FELIX. e
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1896. S. eifeliensis GUrRicH ©  Das Palacozoicum' im Polnischen Mittel- -
Hiiioebiree, D, TE7.
18go. S. ezfeliensis Nicnorson and HINDE : Western Australian Fossils.-
Geol. Mag., London. dec. IIE, vol. VIE, p- 193, pl. VIIL, figs.-.
7 a—c.
1908. ? S. ¢ifeliensis CowPER REED : Devonian Fauna of the northern«

Shan States. Pal. India, N. S., vol. II.,, Mem. 5, p. 34, pl. IV., ..
fig. 18.

Encrusting Szromatoporella, forming crust a little more than 5 mm. th‘ick 2
surface undulating, though without showing any conspicuous eminences ;.
astrorhiza well developed. 5 layers of horizontal calcareous skeleton and the
corresponding number of the interspaces in 2 millimeters. Horizontal layer.
of the calcareous skeleton rather thick, being almost similar to their interspaces..
Vertical pillars short, not continuous.through two succeeding interspaces ; of
nearly the. same thickness with the horizontal. component of the calcareous.-
skeleton. Tabulae extremely rare.

Obs. :—From the middle Devonian of Gerolstein in Eifel, Germany, the
senior author once collected 3 parasitic forms of Stromatoporella, two of.
which belong to the already known species, \S. ¢ifeliensis Ni1cH. and S. curiosa-
Bara.," while the third seems to represent a new species. In the internal.
structure, the first two are very allied to each other, both composed of hori- -
zontal layers of similar thickness, in alternatmn with interspaces of nearly the-
same breadth ; in both, the interspaces are seldom interrupted by tabulae.
These tabulae are exceedingly well developed in the third species which is..
further characterized by having the calcareous skeleton somewhat coaser in
texture, its horizontal layers being separated by interspaces distinctly much.
wider than in the other species. The surface of the species shows often
tuberosity, but the tubercules do not develope so prominent as in S. curiosa.
S. eifeliensis, on the other hand, has its surface smooth and destitute of
mamelons. 3

The single specimen from China, which is well preserved,'agrees exactly
in- all essential features of the calcareous skéléfon with th_e specimens of S.

1) NichoLson: Brit. Foss. Stromatoporoids, p 213 pl. XXVIH ﬁgs 1-3. BARGATZKY Die -
Stromatoporen des Rheinischen Devons. p. 55. 1881.
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wetfeliensis and S. currosa from Gerolstein at hand ; as it is not provided with
any sharp eminences, -on its surface, the writers believe they are justified in
~referring it to S. eifeliensis.
S. eifeliensis is a fossil common in the Calceola beds of Eifel; it is
.also known from the contemporaneous deposits of Poland, of Daheha on
the Araxes®; and a very similar form is recorded from the Middle Devonian
~Padaukpin limestone of northern Shan States. Further, it is recorded from
. the Devonian of Western Australia.
Locality :—West of Men-kan-shan, Tien-chuen-chou, prov. Sze-chuan.

Geological Horizen :—Middle Devonian.

Tabulata.
Chaetetidz.

‘Chaetetes FiscHER.
Chaetetes tenuissimus Frecw.

11885. Chactetes tenuissimus FREcH: Nachtrag zu Korallenfauna des
Oberdevons in Deutschland. Z. d. deutsch. geol. Gesell., vol.
XXXVIE, p- 954, figs. 14~16.
1894. Ch. tenuissiinus FrRecH : in Sugss’ Beitriige zur Stratigraphie Cen-
tralasiens. Denksch. Mat.-Nat. Kl. K. Akad. d. Wiss., Wien,
val. LXI, p. 12.
1911. Ch. fenusssimus FRECH : in RicHTHOFEN'S China, vol. V., p. 50.
Colony forming a thin crust, hardly 1.5 mm. thick, over a subsphaeroidal
«colony of Alveolifes ramosus. Cells straight, columnar, polygona in cross
x sections, and surrounded by a rather thin wall ; very narrow, numbering about
50 in a space of 10 mm. Tabulae numerous 0.18 mm. distant on an average,
nearly straight or slightly concave above. :
Under microscope, the Chinese specimen is quite identical with C7.
~tenuissimus from the Middle Devonian of Eifel. The G. I S. Collection

1) FrecH u. ArRTHABER: Ueber das Palaeozoicum in Hocharmenien und Persien, p. 29.
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contains a few specimens of this species from this locality collected by
the senior author and identified by him with the type specimens of this species-
in the possession of Prof. FREcH. It is interesting to note, that Frecu found

this species, in the collection of Devonian fossils from Tshon-Terek, incrust-

ing Alveolites ramosis FRECH.

. Locality :—ILao-sa-tei, Hsing-an-hsien, Kwei-lin-fu, prov. Kwang-si. The:
foreign localities of this species are Eifel in Germany (Upper Calceola beds)-
and Tshon-Terek, in the Tojun valley on the southern side of Tien-shan in
Central Asia (Middle Devonian).

Favositidee.

Alveolites Lam.

Alveolites ramosus A. ROEMER.
PL. XV., Figs. 3a, 3b (core).

1885. Alveolites ramosus FreEcH: Die Korallen des Oberdevons ine
Deutschland. Reprint of Zeitsch. d. deutsch. geol. Gesell., vol..
XXXVII, p. 44, pl. XI., fig. 8.

1894. A. ramosus FRECH : in SUESS’ Beitrige zur Stratigraphie Central--
asiens. Denksch. Mat.-nat. Klasse K. Akad. Wiss., Wien, vol.
LXI, p. 13, fig. 4.

1911. A. ramosus FRECH : in RicuTHOFEN’s China, vol. V., p. 52, pl. 7,
fig. 12.

The specific diagnosis of A. »amosus is given by Frech as follows :

“ Die Koralle bildet wenig veristelte Biumchen oder knollenférmige, aus-

concentrischen Lagen aufgebaute Massen, welche zuweilen auch die regel-

missig linsenformige, fur Alveolites suborbicularis charakteristische Gestalt
annehmen. Die Rohren erscheinen im Querschnitt nahe der Oberfliche
stark in die Linge gezogen : sie sind etwa viermal so lang als breit und unre-
gelmissig in einander verschlungen. Im Inneren der Koralle ist in Folge der

gegenseitigen Compression der Umriss ‘mehr rundlich. Tn seitlichen Tang-
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gentialschnitten erscheinen die Kelche durchweg parallel in einer Richtung ge-
streckt und haben ganz das Aussehen von feinen Leinengewebe. Die Winde
der Rohren sind kriiftig, nach der Miindung zu nicht verdickt und nur selten
von Poren durchbohrt. Die Boden sind weniger zahlreich als bei A. suborbi-
cularis. Die Septaldornen sind unregelmissig entwickelt und machen durch
ihr vereinzeltes Auftreten das Bild des Querschnitts noch krauser und
verworfener.”

The present specimen from China, which forms a subspherical colony
and shows concentric layers in cross section, exhibits all the features
characteristic of the named species ; there is no need of other special comment
conceming the specimen.

The colony attains 2.5 cm. in diameter.

A. ramosus of Mansuy from the Upper Devonian of Ta-hi-ti seems
specifically different from the present form; his species forms a stock of
lamellar extention. By this feature as well as the external and internal
aspects of its corallites, his specimen approaches the next species more
than A. ramosus.

Locality :—Lao-chi-ting, Hsing-an-hsien, Kuei-lin-fu, Prov. Kwang-si.
The foreign localities of this species are Harz in Europe (Lowest Upper
Devonian) ; Tshon-Terek, Tojun-valley, on the southern side of Tien-shan in
Central Asia (Middle Devonsian); through the courtesy of Prof. F. FrecH,

the senior author had the opportunity of examining the specimens from these

localities in the Univershity of Breslau.

Alveolites suborbicularis Lam, var. minor Frech.?

- PL. XV., Figs. 2a-b.
Cfr.—

1853. Alveolites suborbicularis M. Epwarps et HAME : British Fossil
Corals p. 219, pl. XLIX., figs. 1, 1a. ;

8] Mansuy: Nouvelle contribu:ion a a Paléontologie du Yunnan, p. 5, pl. I, figs. 5 a—c.,. 6.
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1879. A. suborbicularis Nicnorson : Tabulate Corals, p. 126, pl. VI, figs.

: 2 2ia 2qb; :

1883. A. suborbicularis F. RoEMER : Lethaea Geognostica, p. 442, pl.
XXVI.,, figs. 4 a, 4 b.

1885. A. suborbicularis Freca : Die Korallenfauna des Oberdevons in
Deutschland, p. 108, pl. VII,, fig. 2.

1889. A. suborbicularis ToLL : Wissenschafiliche Resultat der zur Erfor-
schung des Janalandes und der Neusibirischen Inseln ausgesandten
Expedition, p. 28, pl. IV, figs. 2 a, b.

1900 A. suborbicularis var. minor FRECH and AR!HABER : Das Palaeo-
zoicum im Hocharmenien und Persien. Beitr. z. Palacontologie
und Geologie Oesterreich-Ungarns u. des Orients, vol. XII., p.
188, text-fig. 4o. » ,

1902. A. suborbicularis N. LEBEDEW : Die Bedeutung der Korallen
in den Devonischen Ablagerungen Russlands, p. 145, pl. L, figs.
6, 7: :

1908. A. suborbicularis CowpER REED: Devonian Faunas of the
northern Shan States, p. 20, pl. IV, figs. 3, 4, 4 a.

1912. ? A. suborbicularis MANSUY : Elude Géologique du Yun-nan
oriental, Paléontologie, p. 64, pl. XI., fig. 9, pl. XIIL,, figs. 1 a, b.

“ Corallum forming masses of considerable size and variable form, con-

sisting of concentrically superposed layers, altached parasitically to some
foreign body, and having an elevated surface. Corallites very oblique, com-
pressed, mostly subtriangular, with a long convex and two short concave
sides, but very variable in form, though never regularly polygonal or cylind-
rical. Long diameter of the tubes about one-third of a line. Wall
moderately but not excessively thick, not incrassated towards the termina-
tions of the tubes, and pierced by few remote mural pores. Septa represented
only by a single longitudinal ridge, which does not appear to-be constantly
present. Tabulae numerous, close-set, horizontal, complete.”

The above specific diagnosis of this species was given by NicHoLsoN who

confined the species-name to the gibbous form, composed of successive con-

centric strata enveloping some central foreign body ; this author hence tended
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to exclud from this species other specimens which “form flattened or sub-
hemisphaerical expansions, having their under surface covered by a wrinkled
epitheca, attached to some foreign object by a pedunculate base, having the
-calices confined to the upper surface only, and not exhibiting any composition
of the corallum out of concentric layers.”  I'RECH, on the other hand, stated
that the corallum of this species forms lenticular or irregular masses, com-
posed of concentric layers.

Frecn distinguished var. 7znor of this species; this variety is charac-
terized by being composed of much smaller corallites; the corallites
of the type-form measure 1-1.25 mm. along the longer diameter, and
-0.75 mm. alo~g the shorter; while those of var. zz1z0r are only a half or
-one-third as large as the former. TFurther the mural pores are said to be
numerous in the varietal form, though they are seldom present in the type
form. r

The figured specimen from China forms a colony of flattened expansion,
-apparently composed of a few concertric layers, and provided wfth calices re-
_stricted to the upper, somewhat concave, side only. The calices are very ob-
lique; the corallites are depressed trigonal, attaining 0.36 mm. along the longer
-diameter and o.15 mm. along the shorter; the calices are almost free from
-septa, provided with a few mural pores and numerous straight, complete
tablae, and surrounded by the wall which is never much thickened. Hence
it is essentially a small-celled A. suborbicularis, and is provisionally referred
to var. minor FRECH, although distinguished from the latter by having less
.numerous mural pores.

Locality :—Neighbourhood of Hung-kuo-chi, Ta-kuang-ting, Chao-tung-fu,
prov. Yun-nan; found together with Cylindrophyllumn simplex YABE and
HAvasaxka.

Geological horizon :—Devonian.

Alveolites suborbicularis is known from the Middle Devonian of England,
Devonian of France, Belgium, Spain, Germany, Poland, Central Russia,
Urals, Petshora-Land, Transcaucasia, Altai, western and northern Siberia,
northern Shan States, and Tchao-kwa, prov. Yun-nan.: The .samc;, ,or

a closely allied species is also known from the Devonian of North
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America. Var. minor is found in the Devonian of Armenia and the northern
Shan States.

Favosites, Lam.
Favosites asteriscus FrecH.
Pl IX., Figs. 7 a-b.

1899. Fawosites asteriscus FreEcH : Palaecozoische Korallen, in L. v..
Loczy’s Wiss. Ergebn. d. Reise d. Grafen BELA Szécheny, p. 232,.
pl. VIIL, figs. 3, 3 a.

1911. Favosites asteriscus FRECH: in RicatHOFEN’s China, fiol. V., p..
47, pl. 1X., figs. 2 a—c. :

1915. F. asteriscus YABE and Havasika = Palaeozoic Corals from Japan,.
Korea and China, p. 62.

Corallum massive, large, more or less discoidal, composed of numerous-
long corallites.  Corallites straight, prismatic, always in complete contact ;.
narrow, varying from 1 to I.5 mm. in diameter; subangular in cross section,.
owing to non-uniformity of the wall in thickness ; usually 46 sided. = Mural.
pores few in number, but pretty large. Where three or-more corallites come-
in contact, walls often become much thickened and appear transluscent, thus.
giving rise to the appearance of lucid asterisks at almost all angles of the poly--
gons in cross section. Tabulae numerous, more or less irregularly distributed, .
about 12 in a space of 5 mm., thin, sometimes very undulating, often incom--
plete and rarely coalescing. Septal spines rare, usually obsolete and seldom:
developing to long spines, one or two rows of them being found in a number-
of corallites, but not in all.

: Obs.—This is Fawvosites asteriscus of FRECH, first described from the De--
vonian of Hoa-ling-pu, prov. Sze-chuan and characterized by beautiful lucid
asterisks in cross section and numerous undulating and often incomplete, in--
osculating tabulae, reminding of those of Emmonsia hemisphaerica, in longi--
tudinal section ; the first mentioned feature seems also really to be constant,.

because it is very characteristically exhibited by our example from quite a-
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new locality. 1Its real significance, howewer, is not ‘quite clear to us, and
Mence we find ourselves justified temporally in following FrECH in putting the
species in the genus Fawvosites.

FrecH mentioned that the transluscent star-like thickening of the wall
occurs only where four or more frequently five corallites come in contact, but
never in the case of three (cfr. Pl. IX., fig. 2a in RicurHOrEN’s China vol.
V.). We found, however, rather frequent examples of this in our specimen ;
such slight difference being of course of no importance for the specific demar-
cation, we refer our specimen to the named species.

Locality and ‘Geological Age :—FRrecH found this species from the Middle
Devonian of Hwa-ling-pu, prov. Sze-chuan ; the single specimen at our diposal
was collected by Prof. K. Yamapa of Kyoto Imperial University, at Yang-liu-
shu, Ta-kuan-ting, prov. Yun-nan, in association with Cypathoplhyllum Dou-
ville: FrREcH. This association confirms the view of FrecH regarding the

geological age of the coral limestone with 7. asteriscus of Hwa-ling-pu.

Favosites goldfussi M.-Epwarps T Haim-.
Pl IX,, Figs. 1 a-b, 2 a-b. .
1915. /. gvldfussi YABE and Havasaka : Palaeozoic Corals from Japan,
Korea and China, p. 64.

It is not our present purpose to recapitulate in this place the discussion
concerning the much disputed problem refering to the specific identity or dis-
tinction of the Devonian /7. gv/dfussi and the Silurian 7. gotlandicus. As a
matter of fact, the slight difference of corallum in general form, of corallites in
average size, of mural pores in distribution, of septal spines in development,
as mentioned by M.-Epwarps and Hamvg,Y Roemer,? Freca® and Girich,*
are in fact not seldom found insufficient for their separation, so that there are

still many followers of NICHOLSON'S® view.

1) M.-Epwaros and J. HamMe: Brit. Foss. Corals.

2) Ferp RoEMER: op. cit. :

3) F.Frecu: Die Cyathophylliden u. Zaphrentiden d. deutsch. Mitteldevon, Pal. Abhandl.
. ¥ol. II1., No. 3. 1886, €ete. : - 5

4) G. GUricH: Leitfossilien, I., 1908 and II., 1909.

5)° ‘A. NICEOLSON: - Op.eit.”
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The senior author had an opportunity, in 1908, to compare the specimens
from China with the rich material of Fawosites presérved in the Geologicd¥
Institute of the University of Breslau, with the kind sanction of Prof. F. FrecH,
and found certain specimens of /. goldfussi from the Middle Devonian of
Eifel macroscopically and microscopically almost indistinguishable from the
Chinese specimens. One of the latter, in a small longitudinal section, shows
very crowded tabulae and appears somewhat different from the other ; but the
large collection of Breslau has shown that both may belong to one and the
same species. At present we have, in the collection of the Geological Institute

of Sendai, numerous specimens of Favosites from Europe (mostly from Got-
‘land, Eifel and Bohemia) and North America collected by one of us ; detailed
comparison of the Chinese specimens with them has led us also to the same
-conclusion, namely, that the former belong to /. gvldfussi and not to 7.
: gfot/aideEZIS.

One of our: specimens, from Pen-chao-tse, Cho-huashsien, prov. Sze-
- chuan is a massive corallum composed of cora]lltes nearly uniform in size, and
about 2.5 mm. in diameter, and almost always hex10011211 seldom pentagonal
or tetragonal in cross séction. The wall’ of the corallites is thin and without
any trace of septal spine ; the tabulae are almost flat, counting €—7 in a space of
5 mm. The mural pores are relatively large.

The second specimen, from Chi-li-pu,_Ta-kuan-ting, prov. Yun-nan, is

~distinguished from: the preceding one by having an indefinite number of septal
spines which are preserved in a state hardly recogmzable as such, and by very
-crowded tabulae.

Locality :—South of Pen-chao-tse, Chao-hua-hsien, prov. Sze-chuan, and
«Chi-li-pu, Ta-kuan-ting, prov. Yun-nan.

Geological Age :—Middle Devonian.

Favosite goldfussi M.-Epwarps et HAIME var. MA]OR F RECH.

Pl IX Fxgs 3 a-b.
1899. . goldfussz var major Frecn: Pal. Korallen in L. v. Léczy’s Wiss.
Ergebn. d. Reise d. Graf. SzicuEny, p. 232, pl. VIIL, figs. 1, 1a.
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1911. F. goldfussi var major FrECH : in RicaTnoreN’s China, vol. V.,
p: 46, pl. IX,, figs. 3a-3 e, 4a.

1915. F. goldfussi var. major YABE and Havasaka: Palaeozoic Corals
from Japan, Korea and China, p. 65.

FrecH distinguished variety major from the typical form of 77. goldfussi,
on account of a constant difference of their corallites in diameter. The pre-
sent specimen from Ta-chien-lu agrees quite well with the illustration of the-
former given by the author, the corallum being massive and composed of
corallites which are uniform in size and generally measure as much as 5 mm.
The spines are well but irregularly developed ; the mural pores are large, and
arranged in two opposite rows. In our specimen, the tabulae are
somewhat more closely set than in the original one ; they are always com--
plete and almost always horizontal.

Locality :—According to FRECH, this variety is found from Hwa-ling-pu,.
prov. Sze-chuan, and Grottenberg near Bredelar in Westphalia ; the specimen
new at eur disposal is from Shing-lung-pu, Ta-chien-lu-ting, prov. Sze-chuan,.
and found together with an undeterminable species of Striatopora.

Geological Age :—Middle Devonian.

F'avosites aff. forbesi M.-Epwarps et HAIME.
Pl IX., Figs. 5 a-b.

1854. #. forbes:t M.-Epwarps and HAME : Brit. Fossil Corals. p. 258. pl..

! LX., figs. 2, za—2g.

1876. F. tuberosus RoMINGER : Fossil Corals of Michigan. p. 30, pl. IX,,
figs. 1—2. ; 4 i ,

1879. ZF. forbesi Nicunorson : Palaeozoic Tabulate Corals. p. 56. pl. I.,.
fig. 7; pl. IL., figs. 1-3; pl. 1IL, figs. 1, 2.

1882. F. forbesi LiNpsTROEM : Silurische Korallen aus Nord-Russland
und Sibirien. p. 6, etc. |

1894. F. forbesi W. WEISERMEL :, Silurgeschiebe Ostpreussens, etc. p.
468, pl. 111, Fig. 1. ’
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1902. F. forbesi P. Potra: Anthozonaires et Alcyonaires in J. Bar-
RANDE’s Systéme Silurien. p. 239, pl. LXXVIL, figs. 3—9; pl. C,,
figs. 1—16.

1915. 7. aff. forbesi YaBE and Havasaka : Palaeozoic Corals from Japan,
Korea and China, p. 67.

Corallum massive, composed of numerous prismatic or subcylindrical
corallites of very varied diameter ; the larger ones, often 2.5 mm. wide, are
relatively few in number and intercalated in numerous smaller ones, which are
very variable in diameter (some hardly attainig 0.5 mm.). Septal spines
blunt, irregularly distributed, and often obsolete.

Obs.—This characteristic species of Favosites, easily distinguishable from
the allied forms by its unequal corallites, appears also to be represented in our
collection of the Chinese fossils. The -typical form of the species is usually
believed to be confined in Silurian rocks, but many varietal forms of it occur in
the Devonian. Thus Nicrorsox described a form somewhat resembling
the Chinese specimen, from the Middle Devonian of Gerolstein in Eifel, as
of its variety, although this is now wusually regarded as idential with
#7. goldfussi on the authority of Frecu and not allied to . forbesi.
More recently, however, Pocra,” finding some varietiés of the latter in
the Devonian I 2 of Konjeprus in Bohemia, put the occurrence of the
coral of this type in Devonian rocks beyond doubt. The present specimen
which is also no doubt of the Devonian age (being found in association
with Cyathopliyllum caespitosum GOLDF. var. breviseptata FrEcH and C.
heterophylloides FrEcn), appears very s'milar to, if not quite identical with,
the typical form of 7. forbes: from Silurian. Owing to the want of material
enough for the more detailed comparison, we think it premature to.settle the
question regarding their specific identity.

vLoeality :—South of Ping-yi-pu, Pin-wu-hsien, prov. Kiang-si. This
species is recorded from-the'Silurian rocks of Europe, Asia, North America,
Australia, and' from the Devonian of Bohemia. :

Geological Age :—Middle or Upper Devonian..

1) A. NICHOLSON: op. cit., p. 61, pl. 1L, Fig. 3; pl. IIL., Fxgs. 1-zb.
2) P. Pocra: op. cit., p. 241.
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Favosites sinensis Yase and Havasaka.

PlL. VIII., Figs. 2 a~c.

1915. Z. sinensis YABE and Havasaka : Palaeozoic Corals from Japan,
Korea and China, p. 63.

Corallum cylindrical, about 25 mm. thick ; composed of numerous sub-
prismatic corallites, arranged almost vertically along the imaginary axis, then
curving outward and finally emeriging at or nearly at right angles to the sur-
face. Corallites almost uniform in size, measuring about 1.5 mm. in diameter ;
polygonous, six-sided ones most predominating among them. Mural pores
considerably large, arranged in a single row. Neither septal spines nor
squamulae preserved. Tabulae numerous, 7—3 in a space of 5 mm., compléte
and very regularly horizoantal, appearing in same levels all across the coral-
lites. Walls very thick, gradually thinning out from the surface inward.

Obs.—This species, characterized by the concentric arrangement of
tabulae, much resembles Packypora in its general mode of growth. All
species of Pac/iypora, however, have the corallites abruptly thickened near
the surface, and the tabulae, in general, very reduced in number ; but this is
not the case in our species. There is in fact none of the forms of Favosites
and Packypora, so far as we are aquainted with, which is liable to be mis-
taken for this species. 2
Locality :—Pei-shi-pu, Ping-wu-hsien, Lung-ngan-fu, prov. Kiang-si.

Geological Age :—Devonian.

Striatopcra, HaLL.

A certain confusion prevails regarding the speciﬁﬁ: and generic nomencla-
ture of the ramose Favositoid corals, which are very common in Devonian
rocks and generally pass under the name of Packypora. This geiieric name
was first proposed by LINDSTROM for his 2. lamellicornis from the Gotlandian
of Gotland, and the author refused decidedly to extend this generic name to
such Devonian species as are to be enumerated below ; FrecH, on the other

hand, maintained that the Packyporae are nothing else than Favosites with



128

a thickened cell-wall near the surface of the coralliim, simply in response to-
the ramose growth. :

The ramose Fauvosites, or Pacltypora of many authors, are very common,.
for instance, in the Devonian rocks of Rheinland; Germany, and among them,.
Frecu distinguished four species, /7. polymorpha GOLDF., F. reticulata
BrAINv., 7. cristata E. et H., and Z. nicholsoni FRECH. According to this.
author, 7. polyanorpha is characterized by its tuberous or branching corallum,
the corallites of which are 0.£-2.0 mm. in diameter, crossed by numerous
tabulae, but provided with no spines. . /. ¢ristata, on the other hand, is dis-
tinguished from the former by its corallites being traversed by but few tabulae
and surrounded by a much more thickened wall. In Z. reticulatas, the
corallum branches copiously, sometimes anastomosig, and its corallites which
never exceed 1 mm. in diameter, are provided with numerous spines. Lastly
I, nicholsoni with a corallum similar in habitus to that of /7. reticulatas, is
characterized by having corallites with the wall thickened by secondary scle-
renchymatous deposits which are more developed than in any of the preceding
species.®

The corals described by M’Epwarps and HAmME under the names /7. cer-
vicornis® and F. reticulata® in the *“British Fossil Corals” are according to
FrecH specifically identical with his /7. polymorpha ; while his /7. nicholsoni
is based on Z. cervicornis described by NIcHOLSON from Gerolstein.?

The name /. mnickolson: was, however, subsequently withdrawn by
GoricH,”? after consultation with FrecH, this being considered essentially
identical with 77. 7eticulatus. GUricH further transferred 7. cristata of FrRECH
from the genus Favosites to Striatopora ; the latter genus is distinguished by

the circular apertures of its corallum, which sink more or less deeply below

1) G. LinpsTrRoM: Beschreibung einiger Obersilurischer Korallen aus der Insel Gotland.
Bihang till K. SveEnska Vet.-Akad. Handlingar, vol. XXI., 1895, p. 28.

2) F. Frecu: Die Korallenfauna des Oberdevons in Deutschland, p. 100.

3) F. FrecH: lc.

4) M’Epwarps and Hamve: British Fossil Corals, p. 216, pl. XLVIIIL, fig. 2.

5) - M’Epwarps and Hame: Le. p. 215, pl. XLVIII, figs, 1, la, Ib.

6) A. NicmoLson: On the Structure and Affinities of the Tabulate Corals of the Palacozoic:
Period, 879, p. 82, pl. IV, figs. 3-3d. :

7} GZricn: Das Palaeozoicum im Polnischen Mittelgebirge, 1896, p. 135.

e aaiotl
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the general surface and open at the bottom of an expanded polygonal cup,
showing rudimental septal ridges on the bottom of the calices; further in
Striatopora, the corallites are oblique to the surface of the corallum. The dis-
tinction of Striatopora from Favosites (Pachypora) is by no means easy, when
the specimens at hand are worn on the surface ; in thin section, Striatopora

cristata is easily liable to be confounded with 7. reticulata.

Striatopora cristata (BLum.) GURICH,

Pl. XII., Fig. 3; PL. XIX., Fig. 11.

1896. Striatopora cristata (BLum.) GURICH : Das Palaeozoicum im Polni-
schen Mittelgebirge, p. 137.

1909. S. cristata (Brum.) GUricH: Leitfossilien, Dévon, p. 105, pl.
XXXII., figs. 3, 3a.

= Favosites or Packypora cristata of many authors.

Two small pieces of ramose coralla are assigned to the genus, on account
of their corallites being set very obliquély to the surface, though another
essential feature of the genus—the cup shaped calices with septal striae on
the floor—is not seen on either of these specimens. The larger specimen of
the two is 7 mm. broad, and compared with Z. reticulatus of the same dia-
meter, it possesses corallites somewhat larger in diameter and appearing less
crowded ; it is in these features that the present examples approach Striafo-
pora cristata rather than Packypora reticulata.

Pl. XIX, Fig. 11, shows a ramose corallum in cross section from the
piece of the same rock in which the other two are found; it is very probable
that the former belongs also to the same species as the latter, though there are
no characteristics by which it is distinguished from P. re¢ticulata in thin sec-
tion of the same orientation.

Striaopora cristata, as defined by GURICH, occurs in the Middle Devonian
deposits of Rheinland and Poland ; it is not clear that all or any of the fossils
previously called by the name Paclkypora or Favosites cristata really repre-
sent this species ; the fossils bearing this name are known from Devonian and

Gotlandian rocks of various parts of the world.
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Locality :—Lao-sa-tai, Hsing-an-hsien, prov. Kwang-si; found together
with Cyathophyllum heteropleylloides FrecH, Alveolites ramosus ROEMER and
Chactetes tenuissiimus FRECH. -

Geological age : Middle Devonian.

Plagiopora, GiUricH.
Plagiopora cfr. denticu’ata M. Epwarps et Harme,

Pl. IX., Fig. 10.

1806. Plagiopora denticulata GURICH : Das Palaeozoicum im Polnischen
Mittelgebirge, p. 144.

1906. P. derticulata GOricu : Leitfossilien, Devon, p. 105, pl. XXXII.,
fig. 4.

(On the preparation by YABE and Havasaka of the article on Palaeozoic
corals from Japan, Korea and China, published in the Journal of the Geolo-
gical Society of Tokyo, vol XXtI., 1615, a great mistake was made by a
curious confusion in our notes, and the present species was there described
under the name Striatopora cfr. subequalis M.-Epwarps et HAmME.  The re-
marks given in that paper concerning this species must be withdrawn and
replaced by the following lines).

In the Palaeozoic fossils from China now at our disposal there is a single
specimen belonging to the genus Plagiopora; the specimen was, however,
wholly encrusted with a colony of Stromatoporella eifeliensis NicHOLSON, and
first came to sight after the specimen was sliced for the study of the latter
form. By means of this section only, it is almost impossible to make any de-
finite specific diagnosis of the Plagiopora ; but the Chinese form agrees very
well in the form and size of its corallum, in the form and size of the apertures
of its corallites, in the degree of the thickning of the wall, and in the frequency
of the septal spines and tabulae with S#riatopora (now Plagiopora) denticulata
from the Stringocephalus limestone of Bergisch Gladbach near Koln. This
direct comparison of both the sections was made by the senior author in the

Geological Institute of Breslau with the kind permission ‘of Prof. I. FrRecH.
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A similar form was lately described by Maxsuy from Ta-hi-ti in prov.

“"Yun-nan under the name Alvecolites cfr. denticulatzius M.-EpDWARDS et H.

Locality :—West of Men-kan-shan, Tien-chuen-chou, Ya-chou-fu, prov.

“Sze-chuan (together with Stromotoporella eifeliensis N1CHOLSON.)

Geological horizon : Middle Devonian.

1853.

1836.

1902.

‘1908.

1913.

Auloporidee.

Aulopora GoLDF.

Aulopora subcampanulata Cowper ReEp.
Azz/oﬁonz tubeformis DAvIDSON : Fossil Brachiopoda from China.
Quart. Journ. Geol. Soc. London, vol. IX., p. 358, pl. IX, fig. 16.
A. tubeformis STUCKENBERG : Materialien zur Kenntniss der Fauna
der devonischen Ablagerungen Sibiriens. Mém. Acad. Imp. des
Sci. de St. Pétersburg, ser. VIIL,, vol. XXXIV., No. 1, p. 13, pl. IL,,
fig. 0.
A. tubeformis MARTELLI : 11 Devoniano sup. dello Schensi.
Bol. Soc. Geol., It., vol. XXI,, p. 368, pl. XIV., fig. 4.
A. subcampanulata COWPER REED: Devonian Faunas of the
northern Shan States.  Pal. Indica, n.s., vol. II., Mem. No s, p.
29, pl. 1V, fig. 12,
A. subcampanulata G. Perrizzarr : Fossili Paleozoici antichi dello

Scenci (Cina). Riv. Ital. di Pal. vol. XIX., p. 44, pL L, fig. 1.

Davidson described an Aulopora from Kwang-si in the following way :

““ A slightly produced crooping polypidium, adhering to shells or to other

~-marine objects, and composed of a succession of trumpet-shaped, tapering,

- divaricated tubes, fixed by all their length, more elevated at their broadest

extremity, which is perforated by a circular or ovular aperture ; the gemma-

tion takes place near the calyx, either on the same line as the parent cell, or

laterally ; the average length of each polypidium slightly exceeds 21 lines, and

the greatest width near the calyx does not much surpass 1 line.”

1) H. Maxsuy: Nouvelle contribution a la Paléontologie du Yun-nan. Mém. Serv. Giol. de
TIndochine, vol. I11., fasc. 2, p. 6, pl. L., fig. 8 a, b. - i
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CowpErR REED stated that this fessil, as well as those which have-
been described by STUCKENBERG from Siberia and by WEeNjukow from-
Russia under the same specific name, seems to him probably to be
identical with his new species A. swbcampanulata: from the Middle-
Devonian of the Northern Shan States. According to CowpER REED,.
A. tubaformis GOLDFUSS, in the original sense of GOLDFUSs, is  quite dis-
tinct from A. subcampanulata; the latter, being characterised by its large
non-interlacing branches, with suddenly expanding calices, stands nearer-
A. campanulata McCoy than any other European Devonian species..

The single specimen at hand which is attached:on a Spirifer is provision-
ally referred to this species ; the specimen is too imperfect for drawing.

Localities : Ling-ling, Yung-chou-fu, prov. Hu-nan (Ocawa Coll.). Davip-
sox desciibed it from prov. Kwang-si, MARTELLI and PELLIZZARI from Schen-si, -
STUCKENBERG from Siberia, WENjukOwW from Russia, and CowpER REED from:«
the northern Shan States.

Geological Age : Middle to Upper Devonian.

Incerte Sedis.
Cylindrophyllum, YaBe and HAvASAKA..

1915. Cylindrophyllum YABE and Havasaka :. Palaeozoic Corals from«
Japan, Korea and China, p. go.

Corallum composite, faéciculate ; corallites: long, erect,.subparallel, only
in contact at the point of gemmation ; surface of the- corallites transversely
wrinkled and finely striated. No septa nor septal spines at all. Tabulae-
complete, moderately close, horizontal. Multiplied by lateral gemmation.

Obs.—The complete absence of septa is.a:characteristic very peculiar of -
the genus, which otherwise strikingly resembles #Zetc/eria M.-Epw. et HAIME.
The latter, based on an upper Silurian coral #. fubifera; has the corallum simi--
larly composed of subparallel, cylindrical corallites; multiplying by calicinal.
gemmation (?) and united laterally, neither by connecting tubes as in Sy»ingv-

pora, nor by mural expansions as in Z/ecostegites.  Its.wall.is strong, being:
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.surrounded by a thick epitheca. Tabulae comptete and horizontal, well
~developed ; septa rudimentary.

LamseY referred more lately Columnaria incerta BiLLiNGs from the Chazy
‘limestone of Canada to F/ezckeria ; according to this author, there are also in

its corallites what appear to be very small spiniform septa, though such are
not represented on the figures given by him, drawn in 5 X nat. size. =~ Doubt-
iless, therefore, the septa in the species, if they really exist, are of very dimi-
nutive size. In the present specimen from China, there is, on the contrary,
-absolutely ne indication of the trace of septa in the inside of the corallites, in
spite of the excellent preservation of the specimen. "Nor is such indicated
by fine vertical striae on the outer surface of the corallites, as sometimes
happens.

The systematic position of Fletcheria is very variously interpreted ;
,RomINGER? took it to be identical with Cannopora(Syringopora)and NicHOLSON®
-probably identical with Vermipora, while LaMse® put it near Romingeria.

The microscopical structure of the wall of the Chinese form agrees well

with that of a Syringopora, though there is no secondary calcareous deposit
in the interior of the corallites, so common in Syringvpora. Nevertheless, we

.are not ready at once to accept the close relationship between Cylindrophyl-
cdum and Syringopora; it is indeed not quite excluded that the former may
“finally find its natural position amoeng Cyathophylloid corals.

Type species :—Cylindropleyllnm simplex nov. sp.

Cylindrophyllum simplex, Yase and Hivasaxka.
Bl. VI., Figs. 3 a-b.
1915. C..simplex YABE and Havasaka: Palaeozoic Corals from Japan,

Korea and China, p. 91.

Specific diagnosis as the generic; corallite 4~5 mm. in diameter, 6 tabulae

“in a space of 5 mm. in the mean.

1) L.M. LAvEE: op. cit., 1899. p. 48,pl. L, figs. 8, 8a. g.
2) C. RoMINGER: Geological Survey of Michigan, vol. III., 1873-1876. Palaeontology, p. 86,

pl. XXX, fig. 4. ! s
3) H. A. NicHovrsoN: Pal. Tab. Corals, 1879. p. 206.
4) L. M. LaMBE: op. cit. 1899.
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Locality :——Neighbourhobd of Hung-kuo-chi, Ta-kuan-ting, Chao-tung-fu, ..
prov. Yun-nan. :

Geological Age :—Devonian.

Tetracoralla.
Cyathophyllidze.
Cyathophyllum, Gorpr.
Cyathophyllum (ss.) heterophylloides, Frecy.

Pl. VIII., Fig. 5; Pl. XI., Figs. 5 a—c.
1885. Cyathoplyllum lheteroplylloides FrecH : Die Korallenfauna des -
Oberdevon in Deutschland, p. 30, pl. L, fig. 2.
1896. C. feteropliylloides GUriCH: Das Palaeozeicum im Polnischen.
Mittelgebirge, p. 158, pl, IL., fig. 7.

Corallum simple, cylindro-conical, attaining more than 2 cm. in diameter 25
wall thin. Septa 32+432. Longer septa extending to the center of the-
corallum where some of them are often united ; very thin and a little flexuous -
in their inner 1/3 length, and rather abruptly thickened and straight‘
in the outer 2/3; cardinal septum slightly longer than the other. Shorter—
septa, in alternation with the longer, just half as long as the latter and similar-
ly much thickened along thier proximal 2/3, though to a degree less than the
corresponding part of the longer ones. Both surface of the thickened part of
all the septa provided with numerous vertical carinae.

Vesicular dissepiments of small size abundatly developed in the peripheral
zone whieh is little less broad than the 1/3 of the diameter of the corallum ;..
the remaining central part occupied by numerous vesiculated tabulae which
are more or less horizontal.

Obs.—No one will deny the close resemblance of: this Chinese form to-
that figured by GuUricH on his Pl II., fig. 7; in the latter the carinae on the-
surface of the septa are apparently somewhat better developed than in the -
former ; otherwise there is no essential difference between them: Certainly

it is questionable whether these two may reasonably be united with the type -
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of the species from Grund, first described by FRECH, in one species—C. /Zetero-
phylloides, the type specimen of FRECH bears a little less numerous septa
than the fossils from Poland and China, and shows the outermost layer of
vesicular dissepiments occupied by horizontal but not obli(iue vesicles. For
a while, however, we follow the opinion of GURIcH, in taking all of them speci-
fically identical ; the question can not be settled with out the detailed study
of more material.
~ Localities and Geological Age :—South of Ping-yi-pu, Ping-wu-Hsien,

prov. Sze-chuan, and Lao-sa-tei, Hsing-an-hsien, Kuei-lin-fu, .prov. Kwang-si.
At the first locality, this species is found in association with Cyathopliyllum
caespitosun var. breviscptata, and at the latter, with Paclypora reticulata
and Szromatopora ? sp.

Devonian, and probably Middle Devonian.

C. heteroplylloides is known from Grund, Germany and Kadzielnia,
Poland.

Cyathophyllum douvillei Freca var. sinensis Yane and Havasaka.
Pl. IX., Figs. 11 a-b.

1011. Cyathophyllumn douville; F. FREcH : in RicHTHOFEN’s China vol.
V., p. 42, PL. X,, fig. 1-2.

1854. Spongophyllum sedgiwicki (ex parte) M. EpwArRDS et HAIME :
British Fossil Corals. p. 242, pl. LVI, fig. 2, 2a, b, ¢ (non
2d, 2¢.) ‘

1912. Cyathophyllum douville; H. MANSUY : Ftude Géologique du Yun-
nan oriental. Paléontologie, p. 71, pl. XIIIL, fig. 3, 3a.

Corallum composite, massive, composed of numerous straight, columnar
corallites. Corallites more or less irregular in cross section, 4-6-sided, some
4-6 mm. in diam. Walls of the corallites thin, but strong. Septa in two
distinct orders; longer ones 14-16 in number, thin, but thickened at their
base, not quite extended to the very center of the corallites. ~Shorter ones,

in alternation with the longer, quite rudimentary, often hardly visible. Dis-
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sepiment numerous in the central 3/5 of the corallites, almost hori-
zontal ; peripheral part with vesicular endotheca, composed of numerous,
oblique, semilunular vesicles arranged in three or more rows.

Obs. :—According to F. FREcH, Spongoplylium scdgwicki M. Ebp. et
H. comprises two quite different forms ; one a true Endoplyllum scdgwicki M.
Ep. et H. (emend FrecH) and the other a true Cyathophyllum (C. dowvillei
FrecH). It is the latter which shows undeniable affinity to our specimen.
They are essentially so similar as to leave no doubt about their specific iden-
tity, only a slight difference being recognisable in the outline of the corallites
and in the relative breadth of their central and peripheral parts. The corallites
of our specimen are not only more irregular and more varied in the outline than
those of figured by M. Epwarps, J. Haimg, F. Frece and H. Mansuy, but
have the peripheral part decidedly narrower in relation to the central
part. On account of these slight differences we tend to regard our specimen
at most as a variety of the Devonian coral already found from Torquay (Eng-
land), Nismes (Belgium), and Ta-i-ti (southern Yin-nan). '

Locality :—Yang-liu-shu, Ta-kuan-ting, prov. Yun-nan, China. Found in
association with Fawvosites asteriscus FRECH.

Geological Age :—Middle Devonian.

Cyathophyllum (Fa3scicularia) caespitosum GoLpr. var. breviseptata FrecH.
PL. VIIIL., Fig. 7. {

1886. Cyathophyllum caespitosum GOLDF. var breviseptata FrecH : Cya-
thophylliden und Zaphrentiden, p. 72, pl. IIL,, figs. 3-8.

1806. Cyathoplhyllum caespitosum var. breviseptata GURrIicH : Das Palaeo-
zoicum im Polnischen Mittelgebirge, p. 170.

1901. Cyathophyllum caespitosum var. breviscptata PEETZ: Beitr. z.
Kenntniss der Fauna aus den devonischen Schichten am Randes
des Steinkohlenbassins von KUsSNETZK, p. 204.

Although in possession of only a single thin section, transversely cut from

an apparently fasciculate corallum, yet we believe we are not much misled
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in refering it to the well known middle Devonian coral Cyathoplyllum
.«caespitosum, and probably to its variety Oreviseptata FrRECH, which is distin-
guished from the typical form by its much shortened septa. The corallites,
measuring some 13 mm. in diameter, are almost circular in cross section,
though slightly elongated where two ajacent ones come into contact. There
are.some 50 septa, alternately long and short. The longer ones, twice as
long as the shorter, never extend interiorly beyond 2/3 the radial length ot
the corallites ; their free end is often somewhat flexuous. The shorter septa
-are well developed. The vesiculated peripheral zone is narrower in this
variety than in the typical form of the species, and it is just so in our speci-
‘men. Judging from the cut-end of tabulae appearing on the thin section,
they must be rather numerous and closely set.

This variety of C. caespitosumm was first described by Frech from the
middle Devonian of Eifel, in Germany, then recorded by GURricH from the
Mittelgebirge of Poland and lastly by PEETZ from near Kusnetzk in Siberia.
It differs but slightly from the specimen now at our disposal, namely by its
‘hardly recognizable septa of the second order, which are considerably better
«developed in the latter.

Locality and Geological Age:—South of Ping-yi-pu, Ping-wu-hsien,
Lung-ngan-fu, prov. Sze-chuan. Found together with Cyatkoplyllum hetero-
Phylloides FrEcH. Middle Devonian.

B ryozoa.
Trepostomata.
Trematoporidae.
Monotrypa, NicHOLSON.

Monotrypa parasitica Kaysez.

Pl. XVIII., Fig. 4.
1883. Chaectetes parasiticus KAYSER : Devonische Versteinerungen aus

dem siidwestlichen China. In RicHTHOFEN’S CHINA vol. IV, p. 95,
pl. XL, fig. 3.
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1886. Monticulipora parasitica STUCKENBERG: Materialien z. Kenn. d..
Fauna d. Devonischen Ablagerungen Sibiriens, p. 14, pl. I,
fig. 17. ' 7

“ Die Art bildet sehr diinne krustenférmige Ueberziige auf fremden Kor-
pern. Die kurz prismatischen, unregelmissig polygonalen, zuweilen gerun-
deten, dinnwindigen Zellen sind von ungleicher Grosse und erreichen im
Maximum etwa 1/2 mm. Weite. An den Punkten, wo mehrere grossere
Zellen zusammenstossen, liegen hiufig andere sehr viel kleinere. Im Uebri-
gen zeigt sich keinerlei Regelmissigkeit in der Verteilung der Zellen ver-
schiedener Grosse. Die Oberfliche des Stockes ist ganz glatt.”

We have a specimen probably identical with this species ; it forms a very:
thin crust upon a shell of Spirifer verneuilz, and is composed of prismatic
cells, which are usually four—six-sided, and 0.24 mm. in average diameter,
The cells are surrounded by their own walls; the apparently simple wall.
being in reality duplicate in structure : this indicates that the fossil does not
belong to the genus Clactetes, but to Monticuliporidee.

Locality :—From the vicinity of Ling-ling, Yung-chou-fu, prov. Hu-nan..

Geological Age :—Upper Devonian, Kavser found it in the Middle De-
vonian of Ta-kwan, prov. Yun-nan, and STUCKENBERG in a Devonian limestone -

on the river Bega in the Minussinsk province, Siberia.

Pteropoda.
Tentaculitidee.

Tentaculites, Warcorr.
Tentaculites sp. pl.
Pl. XVIIIL, Fig. 1.
The figure shows the weathered surface of a small slab of a platy marly -
limestone, with numerous minute tubular bodies, some 3 mm. in length. By~

the application of a magnifier, they are found to represent one or possibly two-

1) A. NicHoLson: Palaeozoic Corals, Monticulipora, p. 80. 1881



130-

species of Tentaculites, which especially belong to the group of 7. ornatus Sow.

One form is characterized by having sharp rings of equal elevation, 0.15 mm.

apart on the average, and smooth internodes. The other is distinguished

from it by having the rings, more crowded and of two different magnitudes,.
the thicker ring appearing in alternation with one or two weaker ones which

are set at rather irregular intervals.

So far as we are aware, there is at present no record of the occurrence of -
Pteropoda limestone in the Chinese provinces; from Indo-China, however,
Mansuy has reported a Pteropoda limestone from the district of Cu-le, which.
contains Styliola cfr. clavulus BARRY The present forms resemble this
species in form and size, but are certainly Zentaculites and not Styliola, being
provided-with numerous sharp rings. Mansvy also found Zenzaculites cfr..
subcochleatus® and Tentaculites? sp.” in another Pteropoda limestone from:
Pien-Doc. These two forms are considerably larger than the Chinese
fossils now at hand, and show a different sculpture. The two Pteropoda
limestones from Indo-China are Lower Devonian in age."

7 Locality :—Shuang-chin-tang, Tao-chou, Yung-chou-fu, prov. Hu-nan
(Nopa Coll. No. 58.)

Geological age :—No other fossils being found in the rock, its geological.
age depends solely on the present fossils ; Zentaculites being a genus ranging
from Ordovician to Devonian, and especially abundant in Gotlandian and De--
vonian, I prefer provisionally to assign.this  ZTentaculites limestone to the De--
vonian age, since we have at present no record of the development of rocks-

older than Devonian in Yung-chou-fu.

1) H. Mansuy: Contribution a la carte géologique de L’Indc-Chine, Paléontologie. 1908 p.
53, pl. XIIIL, fig. x1.

2) H. Mansuy: Lc. p. 53, pl. XIIL, fig. g.

3) H. Mansuy: Lc. p. 53, pl. XIII,, fig. 10.

4) J. DepraT: Les séries stratigraphiques en Indo-chine et au Yun-nan. Mém. Serv. Géol. -
L’Indo-~chine, vol. 1L, fasc. II., p. 71.
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Brachiopoda.,

(By I. Havasaka.)
Spiriferidee.
Spirifer, Sow.

Spirifer disjunctus Sowersy var.

‘I. General Remarks on Spirifer disjunctius SOWERBY.

In his monumental work on the fossil Brachiopods of Britain Davipsox
“includes a large number of * species ”” under the name of Spirifer disjunctus
SowerBY. He regards some of them as identical with, and some others as
mere variations of, this species proposed by SowERBY as early as in 1840.
At that time there had been another name given to a form which subsequently
‘was considered to be synonymous with Spirifer disjunctus, viz., Spirifer
vernenili ; this name was used by MURCHISON in the same year that SOWERBY
published his .Sp. disjunctus. Thus it is no easy matter to decide which of
ithe two later palaeontologists ought to follow, unless the priority of the
-papers is ascertained.

Spirifer disjunctus was used by DAvIDsON in his monograph, while

MurcHison’s denomination was accepted by GOssSELET, ScupIN and KAYSER
.among those who wrote more or less comprehensive or voluminous papers.
-Other writers follow either SOWERBY’S or MURCHISON'S nomenclature in their
works ; these papers will be cited in the following pages, so they are not
-mentioned here.

Priority of nomenclature in this case is so difficult a thing to decide that
GOsSELET, in his paper devoted seven pages to ‘“ Historique et discussion des
.noms.” The reason why he preferred MURcHISON’s denomination is suggested

in the following werds of his. “ En résumé, la question d’antériorité ne pou-
‘vant pas etre résolue, ou étant au moins bien discutable, on doit choisir comme
.autorité entres les bonnes figures et les bonnes descriptions de MURCHISON ou

les mauvaises figures de SoweRrBy, dont une seule est 4 peine déter-
-minable et qui ne sont accompanées que de quelques mots de diagnose, ou
l'on ne trouve :méme pas mentionné le caractére fondamental de l'espece,

Ja simplicité .des cotés sur les ailes.” He did not, however, reach
$]
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any definite conclusion as to which of the two names should be accepted as .
having priority.

The first Chinese form recorded was described by DAvipson as Sp. dis-
Junctus Sow. Here Sp. verneuili and with some doubt Sp. archiaci too of
MurcaisoN were regarded as synonymous. KAYSER, on the contrary, ac-
cepted MURCHISON’S nomenclature for the specimens collected by von RicHTHO-
FEN in China. Inthe year 1902, MARTELLI described a lot of specimens collected
by some missionaries in the province of Shen-hsi. He also followed Kavser
in using Sp. vernenili for them; and beside that species there were five
varieties recorded by him, namely, arckiaci MURCH., sub-arcliaci MARTELLI,
disjunctus Sow., lonsdale: MURCH. and subextensus MARTELLL.  Thus Sow-
ERBY'S species was considered by KAYSER as a variety of MURCHISON’S species ;
in other words, the two forms were once more separated from each other,
although not as independent species.

Very recently another Italian paper appeared which explicated some
Devonian Brachiopods and two silurian fossils collected in the Lean-
shan mountains in the province of Shen-hsi, likewise by missionaries.
GiusTINA PELLIZZART, who is the writer of the paper, studied the species very
much in detail. He distinguished seven varieties in the species which he de-
nominated as Spirifer disjunctus SowerBy. All the forms illustrated by
GosseLET were included under this denomination. He not only described
these varieties separately, but formulated a key for the determination of the
varieties of Shen-hsi.

The present writer is very much inclined to accept this Italian author’s
definition and circumscription of the species and its varieties, for several:
reasons.

GosseLET’s study on the variation of Spirifer verneuili is certainly a
very excellent work. He had been able to collect almost every stage of the
variations of the species for his undertaking. Especially his definition of the
species is a very conclusive one, and deserves the approval it has received
from most of the subsequent palaeontologists. The standard by which he
classifies the species into subordinate groups is not, however, a very acceptable

one, because it is the ratio of the width to the length of the shell. In such.
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-a variable form as this the dimensions of the shell are by no means constant,
and cannot be considered as of any value for classification. Of course
- GosseLET himself observes that his divisions are not varieties in the ordinary
-sense, but rather groups of forms. He accepts that “un méme individu
-passe avec 1'dge d’un dans l'autre.”

Thus it seems rather better to the writer to adopt PELLIZZARY'S method
~of classification for the Chinese examples than that of GosseLer, for the
~material of the former writer all originated in China. Moreover, PELLIZZART’S

categories furnish sufficient subdivisioas for the fossils at the disposal of the
.present writer.

Prrrizzar’s classification on the other hand is by no means a compre-
hensive one, if one tries to apply it to a much larger material, for instance,
that of GosseLET. Most of the specimens of GOsSSELET may be grouped in one
or the other of PELLIZZARI'S categories, but there will be some left which will
constitute transitional forms between some of them.- Yetas far as the Chinese
material is concerned the division proposed by PELLIZZART holds good at least
for the present.

GosseLET’s divisions are as follows ;

1) Cylindrici: Ratio of width to length greater that 3

2) Attenuati: 2 5, 3 —2.8

3) [Elongati: o sy  2.5—2

4) Hemicycli: 2 by o 2 —I1.60

5) Progquadrati: less than 1.60

6) Qbovati: 4 ,, I.70 and the great-

est width beneath the hinge-

line.
The writer here ventures to reproduce the key to the classification pro-
-posed by PELLIZZARI, which runs as follows.
I. Cardinal line subequal or inferior to the maximum breadth of het
shell.  Outline of the typical form lyrate (or approximately rectangular,
quadrate or semicircular).

A. Shell more or less depressed, or also swelled but not globular.
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1. Area elongate, not distinctly triangular, at least 5 times as long as
wide.

a) Apex prolonged, recurved. Outline not strongly transverse :

archiaci MIURCHISON.

b) Apex less prolonged, slightly recurved over the area ; outline

strongly transverse (width equal at least to 1} times the

length) : subextensus MARTELLI.

c) Apexshortest, acute, upright. Area lineal. Maximum breadth

of the shell in its visceral part ; shell depressed : vzcari n. f.

S

Area distinctly triangular, with length equal to 2—4 times the width
apex not prolonged over the area, upright, acute :

sub-archiaci MARTELLL
Shell large, globular, with a large and strongly recurved apex ; area high,
with a large delthyrium of equilateral triangle : gortant n.f.

II. Cardinal line elongate ; shell winged. Outline of the typical form

trapezoidal. Width equal to 1}-2% times the length.

e

B.

Area elongate, linal, many times longer than high. Apex small, less
prolonged, a little recurved : lonsdalei MUURCHISON.
Area triangular, from 3 to 6 times as long as wide. Apex upright, acute
not prominent over the area ; verneunzli NMIURCHISON.

If one compares these two tables of classification, one will be convinced

at once that the latter is by far the more exhaustive, many points being taken

into account one by one by the Italian naturalist besides the form of the shell.

It is not quite safe to judge of the true characteristics of a fossil merely

from pictures and descriptions ; but if the two classifications can be compared

-something like the following ‘relations will be found to exist between the

“varieties of PELLIZZARI and the groups of GOSSELET.

PELLIZZARI. GOSSELET.
var. archiac MURCH.

var. subextensus MART. FERTee s Mo e IS obovati.
3T SO Ol hemicycli.
L ST 5
25 ety

war. vicari PELLIZ. (ol bR obovati.
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PELLIZZARIL - GOSSELET..
_ Blgseazi o e obovati.
var. sub-arclhiact MARTELLL. $26(2) 0t hemicycli..
RO -
i R proquadrati
0 s b ebovati.
T T
ES ks
var. gortani PELLIZ. o DI ebovati.
i STas e >
B e 5
50 5
var. Jonsdalei MURCH. R elongati:
: 2 el o
) o attenuati.
e s elongati.
Baiinby St attenuati.
oo e <
Bt o St hemicycli..
{iEL RO R =
T4 5
Ry elongati.
I R e attenuati..
" iasis Gt elongati.
2@t L z
o RO hemicycli..
A2 s
43 (M-
ASSR s
Nt i .... elongati.
var. verneuzli MURCH. B aabianet o attenuati..
204 LRSS elongati.
23 e o
A0 e obovati.
47 (M e
(i e o

585 St attenuati..
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Fig. 3 of GOSSELET ............ transitional between /lonsdale: and wverneuils,
& = Fios e ! o % % &
phars SN o » 5 % = px

20 5 e L R e e 0 i I. and II.
A1 5,y e I £ I. and 2.

50 ”» b e e e s »” »” ” ” ”

It is seen from the above table (1) that the majority of the specimens of
GosseLET belong to the variety Zomsdale: MURCHISON; (2) that there is no
group or variety of PELLIZZART which includes the group cy/indrici, the most
extremely transverse form; and (3) that PELLIZZARI'S varieties vicari and
gortani contain no other forms than those grouped by GOSSELET in obovati,
the lyrate type. Again, the variety lonsdalei represents all such moderately
transverse forms as aftenuati, clongat: and lhemicycli, but none of either
cylindricr, proquadrati or obovati. The variety archiaci seems to have no
equivalent form among the specimens which were studied by GOssSELET,

In a word, there seems to exist no correspondence between the classifi-
cations of the two naturalists when spoken of in an exact sense. Yet Gos-
SELET’S division suggests the possibility of separating the species into several
subordinate groups which are closely related to one another in a series.
Here, GosSELET may be quoted in order to suggest the mutual relations of
these varietal forms. “ Lorsque le Spirifére est jeune, il est de forme obovale ;,
ce sont les ailes qui croissent ensuite le plus rapidement, augmentent la largeur
de la coquille ; plus tard, la croissance se produit p;incipalement en longeur,
le front s’¢largit, les ailes ‘'s’arrondissent. Tl individu, qui appartinait ay
groupe des clongati, passe dans celui des /Aemicyclt, puis dans celui des
obovati. 1l arrive méme que les éperons se trouvent englobés dans la
coquille.” (P.9.)

-, GossELET has given a very detailed dia‘gnosis of the species, but the
species itself is so inconstant a form that his description is ‘not so valuable as
it first appears. ‘The species no doubt possesses the essential characteristics
of the Genus Spirifer. Its most significant feature, however, is the extra-

ordinary regularity of the surface ornamentation. ‘ Les cotes du bourrelet et
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.du sinus sont plus fize que celles des ailes et bifurquées. Celles des ailes,
sont au contraire toujours simples.” Scupin’s diagnosis therefore seems most
appropriate, though, if it were the description of some other species of the
genus, it could hardly be said to be complete.

“ Das Hauptmerkmal der Art, die als die variabelste der ganzen Gattung
Spirifer gelten kann und von GOsSELET zum Gegenstand einer besonderen
Monographie gemacht worden ist, besteht in den sehr zahlreichen, dicht ge-
dringt stehenden Rippen, die auf den Seitentheilen so gut wie immer einfach
sind und hochstens auf Sinus und Sattel eine Dichotomie zeigen. Die iibrigen
Merkmale, wie Grosse, Umriss, Hohe der Area, Krimmung des Schnabels,
Ausbildung von Sinns und Sattel, welche letzterer gelegentlich auch durch
-eine Medianfurche ausgezeichnet ist, unterliegen den weitgehenden Schwan-
kungen und haben zur Aufstellung zahlreicher besonderer Arten gefiihrt, iiber
.deren Zugehorigkeit zur vorliegenden Zweifel jetzt kaum noch bestehen.”

Before going into the description of the forms at hand the writer gives
the table of the synonymy of the species, which, however, does not include
the works not personally consulted.

1853. Spirifer archiaci, SCHNUR :(—Zusammenstellung u. Beschreib.

simmtl. im Uebergangsgeb. d. Eifel vorkommenden Brachio-
poden, etc. Palaeontographica, 3, p. 205. pl. XXXV, fig. 3.

1853. Spirifer verneuilt, SCANUR :—ditto, p. 203. pl. XXXV, fig. 4.

2 1853. Spirifer canaliferus, SCANUR :—ditto, p. 206, pl. XXXIIL., fig. s.

1853. Spirifer disjunctus, DavipsoN :—On some fossil Brachiopods, of

the Devonian Age, from China. Quart. Jour. Geol. Soc., vol.
, IX., p. 354 pl. XV, figs. 1-5.
1864. Spirifer disjunctus, DavipsoN :—Monogr. Brit. Dev. Brach., p. 23.
pl. V.; pl. VL, figs. 1-5.

1867. Spirifer disjunctus, HaLL :—Nat. Hist. New York. Palaeontolo§y, ,
vol. IV., p. 243. pls. XLI. and XLII.

1883. Spirifer verneuili, KaAvser :—Von RicHTHOFEN’S China, vol. IV,
p- 88. pl. X, fig. 3. ’

1383. Spirifer officinalis, Kayser :—ditto, p. 8s. pl. XIL., fig. 1.



1384.

1885,

.1887.

- 1894.

+:1902.

1902.

1912.

1912.

1912.

1912.

1913.
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Spirifer archiaci, TSCHERNYSCHEW :—Materialien z. Kenntn. d.

devon. Ablagerungen in Russland. Mém. Com. Géol., vol. 1.,

SN Fe e 0 0 (R o D B ER e 9 55

Spirifer disfunctus, ROEMER :(—Lethaea erratica. Palaeontolog.
Abhandl. 2, p. 135. pl. XI., figs. 8, 11 and 12.

Cyrtia Murchisoniana, TSCHERNYSCHEW :—Die Fauna d. mittl. u.
ober.. Devon am West-Abh. d. Urals. Mém. Com, Géol., vol.
III., No. 3, pl. XIIIL, figs. 3—7.

Spirifer wverneuili, GOSSELET :~—-Etude sur les Variations du
Spirifer verneurli. Mém. de la Soc. Géol. du Nord, vol. IV., 1.
Spirifer disjunctus, HUDLESTON :(—Fossils from the Hindu-
Khoosh. Geol. Magaz., Decade IV., vol. IX., p. 54. pl. II., figs.
G-12.

Spirifer verneuilli et var., MARTELLI :—I1 Devoniano Inferiore
deilo Schensi (Cina). Boll. della Soc. Geol. Ital., XXI., p. 353. pl.
XIV., figs. 1-17.

Spirifer verneuili, NMANSUY :—FEtude Géol. du Yun-nan Oriental,

II., Paléontoligie. Mém. Serv. géol. de I'Indochine, vol. I., fasc.

bl pa&3apl XV, fig. 8

Spirifer verneuili, var, yunnanens:s, MANsuy :(—ditto, p. 8o. pl.
XV, fig. 4.

Spirifer verneuili, var. persica, REED :—Devonian Fossils from
Chitral, Persia, Afghanistan and the Himalayas. = Records of the
Geol. Surv. of India, vol. XLI., pt. 2, p. 101. pl. 8, figs. 3-5.
Spirifer verneuilt var. archiaci, REED :—ditto, p. 104.’

Spirifer disjunctus et var., PELL1zzART :—F ossili paleozoici antichi

dello Scensi (Cina). Rivista Ital. di Pal., vol. XIX,, p. 34. pl. L,
figs. 4-7.

The material for the present paper consists of several examples collected

"by Prof. K. Yamapa in China, one lot in the province of Hu-nan, and the

-other in Kwei-chou. These two, however, do fot coincide at all, although

- edch of them no doubt is a variation of the species. Those from the former
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locality belong to the variety sub-archiaci, while the latter lot represent the-
variety verneuils.

In addition to these, there are several specimens belonging to this.
species that were bought by Prof. Y. YaBe of the Women’s Higher Normal
School in Tokyo during his journey in China. Their exact locality, therefore,.
is not known. They too will be mentioned together with those collected by
Yamapa, as each of them represents one or other of the varieties of
PeLL1ZZARI. :

Spirifer disjunctus and its varieties were all placed under the denomi-
nation of Spirifer brodi WeEN]. by LoeEwe. It is not, however, very clear
why he preferred WENJUKOFF’s nomenclature to either that of SOwERBY or that
of MURCHISON, which had been so popularly used in palaeontology. Besides,.
his material seems to the present writer so very poor that it is rather danger--
ous to give any definite name to it. The present writer would like to omit
it from the synonymy of Spirifer disjunctus, or, at most, he would regard:
it as an incomplete specimen of a Spirifer disjunctus sens. lat.

Mansuy described two forms from Yun-nan, one as Spirifer verneuili
and the other as a new variety, tc which he gives the name yunnanensis.
The former seems to represent a type very near to Spirifer disjunctus var.
gortani of PELLIZZARI, while the latter is nothing but a Spirifer disjunctus
var. sub-archiact, which is also represented in the present material.

A Persian variety described by CowpER REED represents a type of
Spirifer disjunctus var. lonsdalez, although the detail of its characteristics is
quite obscure. To this was reasonably united a form mentioned by
Hupreston as Spirifer extensus Sow. It is because of its having extra-
ordinarily strong ribs and grooves on each side of the sinus and the fold re- .
spectively that a new varietal name persica was proposed by REED. Besides,
the ribs on the fold and sinus, he says, are fewer than in an ordinary adult
example of the species. The same thing occurs in one of the varieties to be
described below—the variety verncuilz.

It is not, however, a peculiarity which is confined to this variety alone,

but there is in general such a tendency in the fossils of this group. In other
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~avords, there are a number of transitional stages in this respect. Thus the
ariter is not inclined to accept the proposal of REED. GURICH has already
remarked that these are the characteristics of the species Spirifer vernewili
#=Sp. disjunctus), but not those of any particular variety.

Geological Age :—* Seine Hauptverbreitung fillt in das untere Ober-
«devon. Bisweilen geht er bis zu den carbonishen Grenzschichten z. B. in

Armenien.” (LOEWE :—op. cit., p. 43.)

II. Spirifor disjunctus var. sub-archiaci MARTELLI
PL. XXIII., Figs. 23 and 24; Pl. XXIV., Fig. 1.

11853. Spirifer archiact, SCANUR :—]loc. cit.

1853. Spirifer disjunctus, DavipsoN :—loc. cit.

‘1864. Spirifer disjunctus DAVIDSON :—loc. cit.

11883. Spirifer verneurli, RAYSER :—loc. cit.'

1883. Spilifer officinalis, Kayser (Pars) :—loc. cit., figs. 3a-b.

1884. Spilifer archiaci, TSCHERNEYSCHEW :—loc. cit.

1887. Cyrtia murchisoniana, TSCHERNYSCHEW :—-loc. cit.

1804. Spilifer verneuili, GossELET (pars) :—op. cit., figs. 30, 38, 39, etc.

1902. Spilifer verneuili var. sub-archiact, MARTELLI :—loc. cit.

1902. Spirifer verneuili var. lonsdaliZ, MARTELLI (pars):—op. cit., pl.
XIV., fig. 8.

1902. Spirifer disjunctus, HUDLESTON (pars):—op. cit., figs, 11 and 12.

1912. Spirifer disjunctus var. yunnanensts, MANSUY :—loc. cit.

1913. Spirifer disjunctus var. sub-archiaci, PELLIZZARI :—]loc. cit.

Shell somewhat swollen, but in no way globular: the ventral valve far
smore convex than the dorsal. The hinge-line is almost equal to or a little
shorter than the maximum width of the shell, Ventral valve with a large
~cardinal area, which is hardly pointed out over the beak. The area is dis-
tinctly triangular and concave, with a delthyrium of an equilaterally triangular
«form. The beak is rather obtuse and upright. At the tip of the beak begins

-a'median sinual depression which is either triangular (or V-shaped) or some-
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what flattened at the bottom. It is from the begining very distinctly defined, .

and its width increases very rapidly toward the anterior margin where the
sinus stretches out like a tongue. Corresponding to this sinus there is a fold
along the median line of the dorsal valve. The fold also is very clearly
separated from the lateral portion of the valve even at the extremity of the
beak. Along the median line of the sinual folding there is a very. slight

flattened or concave line, which is especially well exhibited at the marginal

portion of the dorsal valve. Length of the area is more than three times its -

height. Thus the outline is somewhat lyrate.

Dimensions :—

Length. Width. Thickness. Height of Area. Hinge-line.
23 mm. 32 mm. 20 mm. ca. 9 mm. " ca. 30 mm.
28 36 22, ca. Ir- , . 365
24 i3 32 1) 21 ) 9 i 30 3

(Locality unknown).
Locality :—Neighbourhood of Ling-ling, Yung-chou-fu, prov. Hu-nan.
Geological Age :—Upper Devonian.  This species is a very widely dis-

tributed one, and has been recorded from various part of the word, as for

instance, Germany, Belgium, England, Spain, Russia, Persia, North America, .

Hindu-Khoosh and New South Wales.

III. Spirifer disjunctus var. verneuili MurcHisox.
Pl. XXIV., Figs. 2.
1882. Spirifer verneuili, KAYSER (pars) :—op. cit., figs. 31~m.
1894. Spirifer verneuili, GOSSELET (pars) :—op. cit., figs. 15, 20, 23, 58.

1913. Spirifer disjunctus var. verneuili, PELL1ZZARI :—loc. cit.

The shell rather transverse, with its maximum breadth along the hinge-
line ; cardinal extremities prolonged into wings. ~ Anterior border somewhat
parallel to the hinge-line, thus showing trapezoidal outline, especially when
viewed from the dorsal side. The shell is moderately swollen, but not

globular. The beak is somewhat acutely pointed but upright and not

curved over the area beneath. The latter is triangular and very much longes -

L siahe
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than high, being about 4-3 times as long as it is high, with an equilaterally
triangular delthyrium. The median sinus on the ventral valve is already
very distinctly developed at the top of the beak ; it is prolonged anteriorly in
a tongue-like extension and curved up almost vertically in front, showing a
large upfold of the margin in front view. Corresponding to the sinus is a fold
on the dorsal valve which is likewise distinct throughout the whole length of
the shell. On the ventral valve there are two radial ribs extraordinarily
wider than the others ; they form the boundaries between the sinus and the
lateral portions of the shell. On the dorsal valve, on the contrary, two
peculiarly wide and distinct grooves separate the median fold from the alar
parts ; these grooves exactly correspond to the thick ribs on the opposite
valve.

Dimensions :—

Length. Width. Thickness. Height of Area.

19 mm. 36 mm. 8 mm. (Ventral) = 4 mm.

I, 20 ,, 8wl n ) e,

— Gz 2400 [ (Dorsal.) —

o Qi 3 165, 4.5 ,, (Locality unknown.)

Remarks :—This variety differs from the preceding one in having a much
more elongate hinge-line and consequently much more lineal ventral area.
The maximum breadth of the shell is in this form represented by the hinge-
line itself, which is not usually the case with the preceding form. The out-
line, therefore, of the present variety is somewhat trapezoidal in contradistinc-
tion to the lyrate form of the former. The sinus and folds are much less well
defined in the present fossil than in Sp. dzsjunctus var. sub-archiaci.

Locality :—Between Tou-tang and Wei-ning, Ta-ting-fu, prov. Kwei-
chou. Associate fossil is

Dalmanella striatula SCHLOTHEM.

There is one other more complete example of the specfes bought at
Peking by Prof. Y. YaBe. The locality is of course unknown.

Geological Age :—Upper Devonian.
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IV. Varieties of Spirifer disjunctus Sow, from unknown

localities in China.

In describing the two varieties of Sp;’rzfer disjunctus collected by
YAMADA it has already been noticed that there is one example of each of them
which was bought in China by Y. YABE. There are three other varieties, in
PELLIZZART'S sense, among these purchased examples; they are A) Spirifer
disjunctus Sow, var. vicar: PELLIZZARI, B) cfr. var. gvrtani PELLIZZARI and
C) var. Jonsdalei MurcHisoN. Although they do not seem worthy of descrip-
tion, it may be of some interest to give their pictures which satisfy the dia-

gnoses of these forms given by PELLIZZARI.

A) Spirifer disjunctus Sow. var. vicari PELLIZZARI.
PL XXIV., Fig. 3.

1913. Spirifer dz"sjunctus var. vicarii, PELLIZZARI :—op. cit., pp. 36 and
39- pl. L, fig. 7.

‘“ Conchiglia grande, depressa, con le valve della medesima grandezza, a
contorno nettamente lirato, poco piu largo che alto. Area allungata, lineare,
cmque volute piu lunga, che alta, con apertura triangolare, equilatera. Apice
della grande valva piccolissimo, acuto, diritto, non rigonfio. .Lobo nettamente
delimitato; seno svasato, con limité un po’ incerti. Linea cardinale leggermente
inferiore alla massima larghezza della conchiglia, che & verso la meta dell’
altezza. Seno e lobo percorsi da 12 pieghe; pilt di 30 pieghe corrono su
ciascuna della regioni laterali.”

Dimensions :—

Length. Width (Hinge-line). Thickness. =~ Height of Area.
25 mm., 34 mm. ; 18 mm. ca. 4 mm.

" Remarks :—The material consists of only one example of rather good
preservation. There is a slight but somewhat remarkable dxfferencc between
the specimen and the figure given by PeELLizzarr.  First of all the Chinese
fossil has a prolonged hinge-line, thus having quite acutely pointed cardinal

extremities. Then the median sinus and fold appear to be somewhat better

.

'~ Swies i
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«defined in the present material than in that of PELLIZZARI. At any rate both
the fossils' are lyrate in outline and in most of the essential points, such
-as the aspect of the area, the surface sculpturé and the form of the beak, they
.are sufficiently resemblant to make the identification quite reasonable.

This variety differs from Sp. disjunctus var. sub-archiact in possessing a
dess distinctly triangular, or rather a lineal, area, and a smaller delthyrium
there. The hinge-line also is not equal to the maximum breadth of the shell
itself in the last mentioned form.

The outline of the present variety separates it at once from Sp. disjunctus
var. verneuilt, which has some affinity to the former. The latter is much
xmore transverse than the former, with quite well developed pointed alar

.expansions.

B) Spirifer disjunctus Sew. cfr. var. gortani PELLizzarL
PL XXIV., Fig. 5.

1902. Spirifer verneuili, MARTELLI (pars) :—op. cit., figs. 1 and 2.

1913. Spirifer disjunctus var. gortani, PELLIZZARI :—loc. cit.

“La forma in esame si distingue nettamente della a contorno lirato per
da globulosita della conchiglia e la grandezza e curvatura dell’apice. L’area
¢ concava, subtriangolare, a limiti natti e salienti; di larghezza pari a 5 volte
JLaltezza, comapertura triangolare equilatera amplissima; si presenta sottil-
mente striata per lungo e per traverso. IL’apice della valva ventrale ¢ molto
grande e elevato, cosi da dominare dall’alto I'area e I'apice della valva dorsale.
Il seno ampio fin dall’apice, ¢ meglio delimitato che il lobo. Riporto qui le

-dimensioni del mio esemplare, e insieme quelle dell’esemplare figurato dal de

Verneuil.”
‘Dimensions :(—
Length. Width (Hinge-line). Thickness. Height of Area.
22 mm. - 22 mm. - 18 mm. 9 mm.

Remarks :—According to the diagnosis of PELLIzZZARI this form is chara-
.cterized among other points by having its beak strongly curved. Besides, it

iis a form very globular in habitus. These two points are not, strictly speaking,

»
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realized in the material at the writer’s hand. Especially, the area in the latter
is rather upright although more or less:strongly concave. .In its general
habitus, however, the writer’'s example is quite coincident with that of the
Italian palaeontologist, and consequently the fossilis taken to be a form closely
approximate to the latter. If, however, there had been a nurﬁber of speci-
mens of the same habitus collected from known localities, the writer might

have given a new varietal name to them.

C) Spirifer disjunctus Sow. var. lonsdalei (MurcH1 oN) MARTELLL
PL XXIV., Fig. 4.

1902. Spirifer wverneuili var. lonsdalei, MARTELLI (pars):—op. cit.,
fig. 10.
? 1913. Spirifer disjunctus var. lonsdaler, PELL1ZZARI :—op. cit., p. 41.

There are two examples of this variety at the author’s disposal, both
having been bought in China, one (No. 1) by Prof. Y. YABE and the other
(No. 2) by Mr. S. Nopa. In this paper only the former is pictured.
Mr. Nopa’s specimen was obtained by him in the province of Hu-nan.

This fossil is characterized by several peints. = The outline of the shell is
trapezoidal, and is wider than long, with a long hinge line representing the
maximum width of the shell : the thickness is very inconspicuous : the area

is linear and very low.

Dimensions :—
Length. Width., - Thickness. Height of area.
No. 1. 22 mm. 34 mm. 18 mm. ca. 4 mm,
No. 2. 204 S e b o RO ey

Judjing from its description, the one examined by PELLIZZARI seems to
be coincident with that described and pictured by MARTELLI and also with
those of the present writer. However, PELLIZZARI does not cite MARTELLI'S
paper in tHe list of synonymy of his Spir. disjunctus var. verneuili. Neither
does he give any picture of his specimens. The writer is not able to decide

the matter here.
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V. Spirifer disjunctus Sow, and Cyrtia murchisoniana DrKox.

In the present paper Cyrtia 1murchisoniarna is mentioned as synonymous
with Spirifer disjunctus var. sub-archiaci. The writer’s intention, however,
is not to put all the fossils ever recorded as Cyrtia wmurchisoniana under
Spirifer. 1Itis only the Uralian form described by TscHERNYSCHEW that is to
be so treated. , '

According to SCHUCHERT, (y7#ia is a genus distinct from Spirifer with-
in the Sub-family Spiriferinae. It is distinguished from Spirifer by having
an unusually high ventral area, with its narrow delthyrium closed by a per-
forated pseudodeltidium, resulting from fused deltidial plates.” Notwith-
standing, there are such forms among the species of Spz77fe» which have an
equally high ventral area, as for instance, Spirifer disjunctus Sow, of the
Devonian, and Spirifer distana Sow, and Sp. cuspidata MARTIN of the
Carboniferous. Thus the height of the ventral area seems not very im-
portant as a generic characteristic.

As to the perforated pseudodeltidium ScHUCHERT’s idea represents the
general opinion concerning its systemtic significance. In the course of his
description of Spirifer cuspidatus Sow., Davipson discards M’Coy’s view of
the species as a Cyrtia : he says, “ No specimen of Sp. cuspidata 1 have
hitherto been able to examine has exhibited the deltidium in its entire condi-
tion, but which, in all probability, was not perforated by a circular foramen, as
is in true types of the subgenus Cyr#ia, such as C. #rapesoidalis and C.
Murchisoniana.”

In the same work DAvipson observes that Sp. cuspidata may have a per-
forated pseudodeltidium. He says, “ Subsequeutly, héwever, Mr. J.. P.
WoopwARD showed me the internal cast of the ventral of a specimen in the
British Museum, thought to have belonged to Sp. cuspidata, and de-
rived from the dolomitic Carboniferous limestone of Breedon hill in which
there is evidence that the deltidium was in reality perforated by a circular
foramen, as in Cyr#za.” Thus it seems that M’Coy’s opinion which was flrst
rejected by DAviDsoN in the text after all proved to be correct. It, is, how-

ever, not certain whether the specimen WoopwarD showed to DAvirsoN was
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really the same thing as Sp. cuspidata of the latter. Another possible inter-
pretation is that DAviDsoN could not detect the perforation in his own ex-
-amples, although it was really present.

At any rate Spirifer and Cyrtia may represent different groups. They
~may not be two distinct genera, as SCHUCHERT considers them to be, but they
are not likely to be united as one genus as in the Grundzige der Palaeon-
tologie of ZITTEL. As to the above incident of DavipsoNn and WoODWARD, the
writer thinks that the first of the two explanations of the dilemma is the more
probable ; for, DAvIDSON’s material of Sp. cuspidata seems not at all so insuf-
ficient as to have led him to overlook the perforation of the pseudodeltidium.

With regard to the original fossil of DE KoNINCK, SCUPIN'S conclusion
““ Die Gattung (bezw. Untergattung) Cyrzia ist daher einzuziehen und die
‘bisher unter diesen Namen (in Davipsonschem Sinne) vereinigten Formen
.sind der Gattung Spirifer s. str. zuzurechnen,” may hold on one hand. But if
the Chinese form described by DAVIDSON is to bear the name Cyrtia murchi-
_soniana, then the case is fundamentally different. Cyr#ia murchisoniana and
Spirifer disjunctus are two independent forms although they are very closely
related to each other. Of course the genus Cyr#:a may be united to Spirifer,
.as ScupIN and others think, if the specie of Spirifer without exception have
a perforated pseudodeltidium. This, however, cannot be said to be decided
.at present.

Cyrtia murchisoniana was originally denominated a Spirifer by DE
KoniNck, and it was DAvIDSON who removed it to the genus Cyrtia of DAL-
MAN. DavipsoN who at one time recognized Cyrtia murchisoniana as a form
independent of Spirifer disjunctus, eleven years later regarded it as synony-
‘mous with the latter  In this case there may have been a large number of
.specimens of a form called Sp. murchisoniana by DE KoNINCK, some of which
were different from, while the others were coincident with, Sp. disjunctus
:Sow. - Those with perforated pseudodeltidium may have been considered as
.Cyrtia; while those without it may have been identified with the Spirifer.
In his monograph DAvIDSON says that Sp. murchisoniana, with several other
forms, may be a mere synonym or a variation of Sp. disjunctus. He, however,

«does not mention his own Cyrtia murchisoniana from China among the syn-
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onyms of Sp. disjunctus in his monograph. Thus it is certain that at least
the Chinese form is different from Sp. disjunctus of DAVIDSON'S circumscrip--
tion, although the relations between the former and Sp. murchisoniana of
DE KoNINCK are not very clear. As to this point HALL expresses a similar
opinion : “ it appears to me that the species figured in the Geology of Russia
v(i.e. Spirifer Murchisoniana DE KoNINck) is distinct from the Chinese speci--
mens figured by Mr. DavipsoN.” DavipsoN himself gives no explanation at
all about the relations between these forms in his monograph, and con--
- sequently subsequent writers have been quite at a loss.

Later on, however, it seems that the Chinese fossil first described by~
DavipsoN as Cyrtia murchisoniana became the type instead of the prototype
of DE Koninck. Thus, for example, Kavser, PELLizzarr and others give-
figures of their Cyrtiq murchisoniana entirely coincident with those of the-
Chinese forms in Davipson’s paper on Chinese Devonian Brachiopods.

Now let us turn again to the Uralian fossil described by TSCHERNYSCHEW
as Cyrtia murchisoniana. It differs from the Chinese form, first of all, in the
outline of the shell. There is no perforation at all observable on the pseudo--
deltidium. It is no way a Cyrtia murchisoniana of DAviDscN, although it
may be comparable with the original Russian species of DE Koninck, which
is inaccessible to the present writer. If the latter is the case,then itis, in
other words, identical with Spirifer disjunctus. But TSCHERNYSCHEW cites.
the Chinese form of Davipson as well as of KAvSER in the synonymy of his
Cyrtia murchisoniana. He seems therefore of the opinion that Spirifer:
verneuili and Cyriia murchisoniana are identical.  Yet in his paper only one
of the papers concerning Sp. verneuili (=Sp. disjunctus) is quoted, and con--
sequently it must be concluded that he recognized the distinction between
these two forms. Then his classification of the Uralian as Cyr#ia mur-
chisoniana must be abandoned if the circumscription of the species by DAvip--
soN and others is adopted.

A similar and rather ambiguous interpretation of the species, under the
name of Cyrtia murchisoniana DE KoN., was repeated quite recently by
Loewe. His material, as far as one can judge from the picture, seems to-

have been very poor ; it is not very clear how such an excellent diagnosis.
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.could have been constructed from the examination of such unfavourable
examples. At any rate, both the forms of C. murchisoniana from China
«(Davipsox and Kavser)and from the Ural are regarded as synonymous by him.
In his description it is stated, ¢ Der Schlossrand ist erheblich kiirzer als die
Maximalbreite der Schale,” §vhile with the Uralian form this is by no means
the case. The hinge-line is, in the latter fossils, subequal or equal to the
maximum width of the shell just as in Loewe’s Sp. brodi.  After having
said that Sp. murchisonianus is distinguished from the group of Sp. verneuili,
by its having among other points a perforated pseudodeltidium, LLoewe adds
that these two forms are easily confused, “da die Beobachtung des Pseudo-
deltidiums nur bei besonders gut erhaltenen Exemplaren méglich ist.” But
this cannot be accepted as a reason for bringing together the Chinese and the
Russian forms. He had better have put TscHERNYSGHEW’S fossil in the syn-
onymy of his Sp. brod:.

Also among a small number of specimens purchased by Prof. Y. YABE in
China there are forms representing the type of Cyrtia murchisoniana of
DavipsoN, KAvserR or Perrizzari. Thus the existence of Cyrtia murchi-
soniana of DAVIDSON’S circumscription has been proved by the writer to be
real. GosseLer says “Le Cyrtia Murchisoniana ne differe guére du
Spirifer Verneuili que par des détails d’organisation interne et particuliére-
ment par les plaques dentaires.” Similar things have been said by many
other palaeontologists, as one can find in such a paper as that above cited.
As to this point the writer cannot say much, because he has not been able to
examine the internal features of the fossil. This can be regarded as est-
ablished only after many of the specimens of the group or groups have been
studied minutely. There may be every stage of transition among them, just

~.as in the case of morphological variations.
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Spirifer ziczac Roever var. undecimplicata Roemer em. Scupry.
Pl. XXIII., Figs. 25 and 26.

1885. Spirifer undecimplicatus, CLARKE :—Die Fauna des Ibergkalkes
Neues Jahrb., Beil.-Bd,, IIL, p. 394.

1900. Spirifer zicsac var. wundecimplicata, ScuPiN :(—Die Spiriferen

Deutschlands. Palaeontolog. Abhandl,N,F.,IV., 71.pl. VI, fig. 8.

This variety is rather easily distinguished from the type species, although
‘their separation as distinct species may not be appropriate, as ScupriN has
already remarked. CrLARKE, who followed ROEMER in accepting the specific
value of Sp. undecimplicatus, described it very excellently though quite briefly.
According to him it is characterized by 5 (sometimes 6) strong ribs on each
side of the sinus. The sinus itself as a rule bears a single fold, of sometimes
one more in addition. These ribs are crossed by undulating growth lines,
and the surface usually shows fine granulation.

On the other hand Spirifer ziczac is characterized by him in the follow-
ing manner. Usually the sinus possesses one fold, but often two or three,
which may be more or less irregulaly arranged. There are 10 to 13 radial
ribs on either side of the sinus or the median fold. The surface sculpture
consists in fine, irregularly zigzag lines that appear to converge in the grooves
between the radial ribs. These lines are most conspicuously distinct on the
sinus, where the sculpture has a feathered appearance.” They are at times
interrupted and then look somewhat granulous. '

The difference between these two forms is indeed very conclusive as far
as the descriptions above quoted alone are concerned. Scupin’s critical study
however, concludes that .Sp. undecimplicatus is but a variety of Sp. ziczac
RoemeRr. The former differs from the latter, ScupIN says, only ¢ durch etwas
geringere Zahl groberer Rippen sowie durch bedeutendere Grosse.” ROEMER
counted 8-r1o radial ribs on each side of the sinus in Sp. siczac, though
CLARKE defined the number to be 10-13. It can be reduced to 6, observes
Scuriy, in the typical species of Sp. siczac, and this number ¢ Gbertrifft die der
RoemeR’schen Originalabbildung von Spirifer undecimplicatus nur um 1 und

‘kann nach der Angabe CLARKE’S auch beider von ihm aufrecht erhaltenen Art
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errecht werden.” Mc;reover, in (SCUPIN’S material there is one example which
is hardly separable from the variety, still having a large number of ribs. The-
ribs are almost equal in strength to those of Sp. ziczac in ‘the neighborhood:
of the cardinal region.

For the reason that the area is high and that the sinus becomes relatively
wider in the later stage, ScupiN decided to call Sp. undecimplicatus a variety
of Sp. ziczac. The present writer would add to these differences another
peculiarity on account of which the material at his disposal is to be identified
with the variety, but not with the species itself. It is the anterior, tongue--
like elongation of the sinus. In either ventral or dorsal view according to the-
figures of the type secies drawn by ScupiN the anterior margin is somewhat
straight and appears more or less parallel to the hinge-line (figs. 9 and 10)..
On the contrary, the variety wndecimplicata has its front margin somewhat
prolonged just as in the specimen now at hand. The size of the Chinese-
examples is not very conspicuous and is inferior to figures 9 and 10 of SCUPIN’s-
work, i. e., to the type species of Sp. siczac. The characteristics, however,
are comparable with the variety rather than with the type species.

In the Chinese specimens as well as in the figures of the variety drawn by~
Scuriy, the hinge-line seems to slope down somewhat laterally, while it is-
nearly straight in the pictures of Sp. siczac s.s. This, however, may not be
regarded as a characteristic of any importance, as there seem to be transi-—
tional cases (for instance fig. 9a of ScupIN). :

From what has been said above the characteristics of the Chinese ex-
amples are probably well understood by the reader, but for convenience’s sake
the following description is given.

Shell tranverse, ventricose, ventral valve being remarkably more gibbous.-
than the opposite, somewhat irregularly pentagonal with rounded angles im
ventral view ; hinge-line a little inferior to the maximum breadth of the shell,.
which is just below the former. Cardinal extremities are rounded. Ventrali
beak quite high and pointed, rather strongly recurved over the area, which also-
is very high'and concave ; there is a delthyrium at the center. The valve is.
most strongly vaulted at a short distance from the beak. A distinct sinus.

begins very close tothe beak and widens and deepens more or less rapidly-



161

anteriorly, ending in a short projection at the front. In the sinus there is a
single rib which begins at a point half way from the beak to the anterior
margin. On each side of the sinus there are five radial ribs which are rounded
on the top and quite simple ; those at the boundary of the sinus and the lateral
portion are especially strong. Interspaces are narrower than the ribs them-
selves. Dorsal valve less convex, attached to the ventral by a nearly straight
hinge-line which is very slightly inclined toward the cardinal extremities.
Beak is very obscure, hardly projecting over the hinge-line. The valve is
uniformly curved antero-posteriorly. There is a large median fold which
strictly corresponds to the sinus of the opposite valve. This fold is very high
so that the lateral curvature is by no means uniform. On the fold, along its
median line, is a depression corresponding to the intersinual fold or rib of the
ventral valve. This median fold of the dorsal valve is separated from the
lateral portions by two extraordinarily deep furrows, much more remarkable
than those in alternation with the ribs on each side of the fold. There are
about five of them on eaeh of the alar portions of the shell. Under a magni-
fier there are very fine, undulating growth lines which are concave on the ribs
and convex in the intercostal furrows. Besides, there are still finer radial
striae on the whole surface of the shell, also visible only with the aid of a

magnifying glass.

Dimensions :(—
Length. Width. Thickness. Hinge-line.
9 mm. . 10 mm. 5 mm. 8 mm.
B2 1055 & iy 10

)

Remarks :—There are only four examples from China now at the
writer’s hand, two of which, however, are very well preserved, and conse-
quently make good material for determinations. The most striking difference
between the Chinese and the German forms is of course in the size of the
shell. This was considered by ScupiN as one of the standards that separate
the variety from the type, as already mentioned above. Indeed, in point of
magnitude the Chinese examples must be identified with Sp. ziczac. The
ventral area, however, is very high in relation to the length of the shell, and

also, as already remarked, the sinus is prolonged anteriorly. Moreover,
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there are only about 11 radial ribs, which fact justifies the name propesed by
ROEMER. /

On the other hand, there are examples of larger specimens of the type
species ever described or illustrated. There are many of them among the
specimens of Harr which in point of size are comparable with the variety
pictured by Scupix. The same will hold good for the illustration of the
species in TscHERNyscHEW'S work. With regard to this point CLARKE’S
measurements of the two forms are worthy of mention, for in them the size
relation is entirely the reverse. According to him the type species is 28 mm.
long and 35 mm. wide, while the variety (or his species) measures 20 mm. by
25 mm.

Locality :—Between Mien-tien and Shang-shui-tang, Nan-ning-hsien,
Fan-ning-fu, prov. Kwang-hsi. Alsoat Miea-tien. Found in association with
Atlyris concentrica and Dalmanella striatula.

Geological Age:—In Germany this is found in the Iberg Limestone,
which is the lower division of the Upper Devonian. Ia America Spirifer
siczac is recorded from the Hamilton Group, or the upper division of the
Middle Devonian. The Chinese fossil seems to represent the Middle
Devonian Age as in America, for it is found in association with A#Lyris

concentrica.

Atrypidee.
Atrypa;, DaLmvan.
A {ry a reticularis Lixng, var. richthofeni Kavser em. Frecu.
PIXXIT., Figs. I1 and 16; Pl "XXIIIL.,, Fig.v.
1883. Orthis rickthofent, KAYSER : —VoN RicarHOFEN’S China, vol. IV.,

p.- 92, pl. XIII., fig. 2.
1911. Atrypa reticularis var. richthofeni, FREcH :—Ditto, vol. V., p. 33.

Von RicHTHOFEN. collected this species at Lung-tung-pei in the eastern

poriion of the province of Sze-chuan together with Orziis Mac Farlanei and
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.Rﬁ}'izcﬂ07zrlla ]ﬁz'ocnboz"de’s- It was described as an Or#/is by KAYSER, who re-
. gairded it as a new species. On re-examining the material described by him,
FRECH came to the conclusion that it is not an Or#/is but an Atrypa, and
that it represents a new varietal form of A¢rypa reticularis Lin. It not only
; sh‘ows the characteristic surface sculpture, but also has a structure which is
: vganting in Ort/is, namely spirals inside the shells. Frecu established the
- existence of the spirals by etching one of the specimens labelled «“ Or¢/is
Rn/zz‘/m]‘mz =
The form of the shell is not like that of the ordinary O z‘/m, and much
more closely resembles the long known A#rypa reticularis. - Besides
““ Orthis” richthofeni in both valves lacks the cardinal area, which is always
present in Orthis. 1In a word, FRECH is justified in naming the Chinese fossil
Brachiopod an A#7ypa instead of an Or¢/iis, as it was first called by KAVSER.
. Nevertheless Kavser’s diagnosis is a very excellent one, leaving no essen-
tial points untouched. It holds very well with the material now at the writer’s
«.disposal. It runs:—Gehiuse von gerundet quadratischem Umriss, von
; .missiger Dicke. Der grade Schlossrand ebenso lang oder nur wenig
kiirzer, als die grosste Breite der Muschel. - Die Schlossecken bilden
rechtwinkelige, zuweilen etwas gerundete, kurze Flugel. - - Ventralklappe nur
in der Buckelgegend etwas gewolbt, im Uebrigen flach und durch die Erhe-
" bung des Randes sogar etwas concav.  Der letztere ist sehr scharf und nur
auf der Vorderseite ein wenig nach oben abgelepkt, sonst gradlining.
«Schnabel sehr klein und schwach gekriimmt. Dorsalklappe stark convex,
* besonders am Buckel, der an die Ventralschale angepresst ist und zuweilen
etwas Uber diesclbe tberhiingt. Weder ein Sinus noch ein Sattel vorhanden.
. Oberfliche mit zahlreichen niissig feinen Rippchen bedeckt, von denen die
- séfitlichen etwas nach aussen umgebogen sind. Dieselben vermehren  sich
'A‘d!"tirch vielfache Theilung und Einschaltung neuer Rippen in verschiedener
Entfernung vom Rande.  Ausserdem sind noch zahlreiche etwas schuppige,
mdSSIO‘ starke Anwachsstreifen vorhanden.”
_As to the inner structure, nothing is accessible to the writer as far as the
- material at hand alone is concerned. Kavsgr, however, says, “Im Innern

«der Dorsalklappe werden zwei kurze, divergirende Zahuplatten b -obachfet.”
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The radial striae are rounded and fine, being separated from each other -
by spaces of about the same width. Three striae and two interspaces occupy
a space of 3 mm. along the front margin.

Remarks :—In the fossil now being considered, the dorsal valve is so--
strongly convex that on viewing it anteriorly, posteriorly, or laterally, it looks
like a hemispherical body, the length and the width not beiﬁg very widely -
different. The ventral valve, on the other hand, is very low and is a little -
convex in the neighbourhood of the beak. It is concave along the margin
excepting the hinge-line. The concavity is somewhat less conspicuous aloné
the anterior margin, where there is a very gentle upfolding.

These are the points that separate the variety from the type species of
LinNaeus.  On this point FRECH very appropriately observes, ¢ Die unge-.
wohnliche Dicke der kleinen Schale sowie die fligelartige Verbreitung an der
Schlosslinie gestatten vielleicht die Beibehaltung des Kayser’schen Namens—
als Bezeichnung einer Varietiit der Azrypa reticularis.” : ‘

Nevertheless there is an Alrj/pa reticularis which has a very ‘high‘ dorsal ¢
valve—almost as high as this variety. It is that which was described and™
figured quite recently by MAYNARD from the New Scotland Formation (Lowerl
Devonian) of New York.? In it, however, the ventral valve is not that of the -
Chinese variety, but has the habitus of the type species. Hence, both valves -
taken together, the American example must be considered as an extra-
ordinarily thick variation of the species, if it is not a constantly thicker form. ..
Otherwise, it might be called a variety of A. reticuraris LiN., especially when=
the thickness of the form is considered in correlation with its geological#
antiquity.

Localities :—1) Ning-chang, Han-chung-fu, prov. Shen-hsi.

Vo RicHTHOFEN collected the original examples at Lung-tung-pei in the -
north-eastern border of the province of Sze-chuan. It is, however, doubtful
whether he really got the material at that place as KAyser seems to have be-
lieved. In the second volume of his China, RicHTOFEN remarks, ¢ Man ver-
kauft hier (Lung-tung-pei) devonische Brachiopoden, welchen eine besondere

Heilkraft zugeschrieben wird.®” The writer supposes that the specimens

1) Maryland Geol. Survey, Lower Devonian, p. 392, pl. LXVIL,, figs. 26-28. 1913.
2) China, vol. II., 599.
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“$hat voN RICHTHOFEN obtained cam: from Ning-chiang-chou (Ning-kiang-
#tschéu of RICHTHOFEN), because these two places are quite near to each other,
“though they lie in different provinces. Lung-tung-pei is a litile hamlet on the
«vo0ad from Ning-chiang-chou in Shen-hsi to Chau-tien-ch6énn in Sze-chuan.

2) South of San-toi-pa,  Chao-hua-hsien, Pao-ning-fu, prov. Sze-
~chuan.

In the first locality this species was found in association with A. 7eticularis

var. desquamata and Rlynchonalla parallelepipeda, while in the second
#locality it was accompanied by Dalmanclla striatula SCHLOTHEIM.

Geological Age :—Middle Devonian,

According to Kavser the associate fossils, Riyuchonella procuboides var.
=.and Orthis MackFarlanei represent the Upper Devonian Age. Yamapa, how-
~ever, collected it with another variety, desquamata and Riynchonella paral-
.delepipeda at one and the same place, thus apparently establishing its Middle

Devonian Age. On the other hand this fossil was found in company with
_.Dalmanella striatula which is present throughout all the stages of the Devo-
~nian Formation but most predominant in the Middle Devonian. Again

Dalmanella striatula was discovered by Yamapa in the province of

Kwang-hsi in association with Spirifer siczac var. undecimplicata, which
.lived from the later part of the Middle Devonian to the early part of the

Upper Devonian Age. In the province of Kwei-chou the said Dalmnanelia

was collected together with Spirifer disjunctus var. verneuili, an Upper De-
+wonian fossil.

| As has been said above, RICHTHOFEN seems to have purchased specimens
- of various species at Lung-tung-pei, so it is not very clear whether the species

wmentioned by him as occurring in this district were really yielded by one

‘.rloéality.




166

Atrypa reticularis Livxe var. desquamata Sow. noms.
Pl. XXII, Figs. 12-15.

1854. Terchratula insquamosa, SCHNUR :—Zusammenstellung u. Besch-
reibung simtl. im Uebergangsgeb. d. Eifel vorkommenden Bra-
chiopoden, etc. Palaeontographica, 3. p. 182, pl XXIV,, figs. s5a,,
b; pl. XLIV,, fig. 2.

1854. Terebratula sonata, SCHNUR :—ditto, p. 182. pl. XXIV., fig. 6.

1864~71. Atrypa desquamata, DavipsoN :—A Monogr. Brit. Dev. Brach .
58, pl. X., figs. g—13; pl. XI,, figs. 1—9.

1867. Atrypa reticulares, HALL :—Nat. Hist. New York, Palaeontology, .
IV., p. 316, pl. 51, figs. 10-24.

1871. Atrypa reticularis var. desquamata, Kayser :—Die Brachiopoden:
des Mittel-u. Ober-Devon d. Eifel. Zeitschr. d. deutsch. geol.
Gesellschaft, XXIII., p. 544.

1883. Afrypa reticularis var. desquamata, KAYSER ‘—Devon. Versteiner--
ungen aus dem siidwestl. China. V. Ricaruorex’s China, 1V, p..
82, pl. IX/, fig. 2. :

1884. Atrypa desguamata, TSCRERNYSCHEW :—Materialien zur ~Kenntn:
d. devon. Ablagerungen in Russl. Mém. Com. Géol., vol. 1., No:.
3:p. fo. pl. L, fig. 4.

1802-19oy. Atrypa desquamata, WHIDBORNE :—A  Monogr.. of the~
Devon. Fauna of the South of England, vol, IL, p. 117. pl..
XIII., figs. 13-15. :

1912. Atrypa desquamata, Mansuy :—Etude Géologique du Yun-nan:
Oriental, II., Paléontologie. Mém. Serv. Géol. de I'Indochine, ‘vol.
L, fasc. IL., p. 73.

It is a well known fact that this variety, or species of some palaeontolo--
gists, differs from Atrypa reticularis Sow. in several less important points.
According to WHIDBORNE, who regards it as an independent species,. the chief
characteristics are ““its flatness, its general transversness (though some ex--
amples are circular), the frequent énd sometimes strongly marked median:

deoression in the dorsal valve, the flatness of its margins, its.large flat wide-
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area, its exposed foramen, its erect and elevated beak with angular sides, and

’

the frequent divarication of its ribs close to the margin??” He seems, how-
ever, to have laid a little too much stress upon some of the points above men-
tioned. Thus, for instance, the median sinual depression is not seldom
observed in the type species of A¢rvpa reticularis too. The flatness of the
margin also is not a peculiarity confined-to A. desguamata alone.  As A. re-
ticularis is a form which has a very wide range of distribution both
geologically and geographically it consequently shows the greatest varia-
tion in form and size of any fossil ever recorded. The characteristics
observed in a small number of specimens therefore must not be over-
estimated.  In this respect Davipson® had already remarked that A. desqua-
mata, which he provisionally regarded as an independent species, might be a
variety of A. reticularis Sow. A form which must be separated at least as a
variety, by the present writer, was named A. reticularis by HALL in' the work
above cited—so closely are these two names related to each other. KAYSER
in this way established the relations between these two forms, A. desquamata
being separated as a variety of A. reticularis. His description runs :--* Von
nahezu kreisformigen oder subquadratischem Umriss, breiter als lang,
Schnabel wenig gekrimmt, so dass Area und Stieloffnung sichtbar bleiben,
Stirnrand gerade oder nur wenig nach oben abgelenkt. Falten stirker
als bei der Hauptform ,Anwachsringe in grosserem Abstinden.”” Thus a
part of the examples figured by ScHNUR as Terebratula insquamosa and those
described as 7. zonata were classified under this variety. As At?ypa reti-
cularis is a very variable species, placontologists may feel inclined to identify
A. desquamata with it.  As far, however, as our present knowledge of these
forms is concerned, there seems to be a constant series of diversities between
them. The shell of A. desquamata is on the whole more oblong and thinner
than the other. The beak is less incurved and consequently the foramen is

not concealed in the former. These characteristics are recognized in the

material from China now under consideration, when compared with the type

1) WHIDBORNE: - loc. cit.
2) Dav(DSON:—oOp. Cit., P. 59.
3) Kavser:—op. cit., p. 544. 1871.
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specimens, as well as with the figures of a number of specimens from
Europe.

Girry? observes that in America A. desquamata “ is nothing more than
A. reticularis with an erect beak, area, and unconcealed foramen; and the
same appears to be equally true of the European forms. This character or
group of characters seems scarcely of specific value ; but in any case the same
peculiarities of surface, etc, which distinguish A. missouriensis from A. reti-
cularis serve to differentiate it from A. desquamata also.”

2)

In his recent paper HERBERT LOEWE? also remarks that there are numer-
ous (intermediate) forms among such forms as A. reticularis, desquamata and
aspera, so that the latter two must be regarded as nothing but varieties of the
type species A. reticularis. In the synonymy of his description of the named
spccies he mentions, besides A. rezicularis of previous authors, A. desquamata
and also Zercbratula prisca.

The best comparative of the Chinese specimens is the material described
by Mansuy from the province of Yun-nan. His specimens were collected from
the Upper Devonian rocks of Lu-nan and east of Po-shi in the said Province.
The figures are very excellent art, but the description is by no means
sufficient. The reason why he raised 4. desquamata to a species is of course
not obvious. It seems, however, that in Yun-nan, or at least in the field for
which he is responsible, A. desguamata predominates in the upper division o :
the Devonian formation, for he remarks, ¢ Ce fossile est presque aussi com-
mun dans le Dévonien supérieur Que Atrypa reticularis dans le Dévonien
moyen.” ”  Therefore if the same holds regularly for the fossil in all localities
the specific independence of A. reticularis and A. desquamata may be re-
garded, as conclusive. HALL, however, has cited several examples of the form
from the Corniferous (Onondaga) limestone under the name of A. reticularis.

Here should be noticed a form recorded from the upper division of the
Middle Devonian of the Eastern Alp as a new variety of A. desquamata by
FrecH.”? According to the author it is an A. desquamata in all essential

1) GikTy:—Monogr. U. S. Geol. Survey, XXXII,, pt. 2, p. 503.

2) Lok E:—Die nordische Devongeschiebe Deutschlands. Neues jahrb Beil~Bd., 35, p.
59. 1913.

3) Mi\suy:—loc. cit.

4) Frecua:-—Ueber das Dzvon der Ostalpzn, Zeitschr. d. deutsch geol. Gcselshaft, XLIIL.,
680. pl. XLIV., fig. 1. 180r.
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points, but differs from it first of all in having a far more prominently pointed
erect beak as well as in being smaller and with finer. striae and fainter con-
«centric wrinkles on the surface. The writer, however, infers that it is only a
‘young example of the typical 4. desquamata, because, in the smaller examples
found in the Chinese material some exhibit exactly the same features. Or it
smay represent another variety of A. reticulars, if the above mentioned pecu-
liarities are shown to be constant.

There are seventeen specimens of the Chinese form at the writer’s dis-
posal. They were all collected by Prof. K. Yauapa of the Kyoto University
.several years ago at Ning-chang in the province of Shen-hsi. Most of them
:are quite well preserved, although the surface sculpture is often worn away.
“The characteristics of the variety are very excellently .shown by them
-collectively.

The shell is usually a little wider than long and comparatively thin ;
-sometimes it is as long as it is wide. Both the valves are convex, the dorsal
valve exceeding in this respect the ventral valve. The hinge-line is straight
-and long, but does not represent the greatest latitude of the shell, which is just
in front of the former ; as is its habitus, the shell gradually narrows anteArl'iorly,
thus taking so to speak an inversely trapezoidal shape. In exceptional cases,
Jowever, there are forms that take a circular outline also. The ventral valve
is convex around the beak region, the latter pointing out somewhat strongly
sbut not incurving. Toward the margin the ventral valve gradually becomes
flattened, and in some cases even a little turned down, so as to form a slight
-concave portion inside the margin. The area is quite high, showing a fora-
.men on the top ; deltidial plates are discrete. ~The front margin is slightly
.deflected upwards, forming a median flattening or even depression upon
‘the surface which corresponds to the median. fold traceable on the middle of

-the anterior border.

The dorsal valve is far more convex than its opposite, the gibbosity being
-especially remarkable along the median line of the shell; there are narrow
flattenings on the two postero-lateral corners. . The beak is less pointed and

ithere is no area. Inside the anterior margin the shell forms a saddle on the
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surface by the co-operation of the median convexity of the valve and the sinus.
of the margin.

The surface of both valves is ornamented with a great number of radial!
striee in alternation with as many interspaces. The strize gradually widen, and:
increase their number by the interpolation of new ones at various distances-
from the beak on. the one hand, and on the other by dichotomy, the latter-
being confined to, or at least predomonating in, the anterior part of the shell..
The width of the striae is in no way constant even in specimens of nearly the-
same magnitude : in some specimens they are prominent, while in others they-
are rather low. The interspaces are somewhat narrower than the striae them--
selves. The width of the latter varies from about 1/3 mm. to 1/2 mm.

Beside these radial striee there is a smaller number of concentric undula--
tions on the shell surface which look like so many concentric stria-
tions. They are especially abundantly developed in the marginal portion of-
the shell. Inside each of these concentric lines the radial striae widen, though
very slowly, and on passing over it become somewhat narrower again: the-
concentric lines are in this way far more conspicuously exhibited than they-
otherwise would have been.

In a specimen in which the shell is almost entirely torn away something-
of the interior structure is accessible (Pl XII,, fig. 14). The adductors are-
not very clearly impressed but the impressions of diductors are quite clear on
the cast of the interior of the ventral valve. Vascular impressions is partially -
exhibited. Two vascular trunks. start from beneath the impression of the-
diductors on both sides and are divided into smaller vessels anteriorly -
and laterally. The ovaries are not visible in the present specimen,.
probably because they are hidden underneath the divaricators. = There seem
to be several remarkable differences with respect to the internal structures of
the Chinese fossil and thoese described as A. r»eticularis, for instance, by HALL.
and Eastman.. But these apparent differences are ptrobably due to the fact
that while the impression of the Chinese fossil exhibits the aspect of the sur--
face of the mantle, those mentioned by Harr and- Eastman show the impres--

sion of the'structures inside the mantle.
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On the dorsal mould there are seen the impressions of adductors and the -
edge of the median septum. On the inside both the:valve seem to be pro-
vided with numerous pits, suggested by the very great number of warts on

the surface of the impression.. .

Dimensions :— : ; { y
Length. Width. Thickness.
25 mm. 28 mm. : 14 mm.
30" . 350 = T3 gy
30 36 18,
33 <ias 3 19

Locality :—Ning-chang, Han-chang-fu, prov. Shen-hsi.

At this locality A¢rypa reticularis var. fz"c/zl/zofmz’, Rhynchonella paral--
leleprpeda and some other fossils were found in association with the present
variety of A. reticularis. VON RICHTHOFEN'S collection at Lung-tung-pei may
also have originated here, for he did not collect 7z sizx at that locality, which
is {rery near to Ning-chang.

Geological Age :—Middle Devonian.

Atrypa reticularis Linng, var. auriculata nov.
Pl. XXIII., Figs. 2 and 3.

It is a very popular opinion among palaeontologists that A#»ypa reticula-
74s is one of the most variable species of Brachiopods. There is indeed a large
number of varietal forms of the species, each of which is likewise not very
constant in shape. The present writer, however, does not know of any re- -
corded form that is comparable with the one from China now to be described.
The species Atrypa reticularis and its varieties have been so well studied,
that it may not seem proper to add to them one more new variety. This the -
writer himself acknowledges, and does not mean in describing the form to-
insist upon the independence of the new varietal name. Had he been able to-
examine many specimens of the species and its varieties from various corners.
of the world, he might have been able to find some intermediate types linking

the present fossil to the type species or to sorie one of its vatiéties.
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The most ' striking characteristics of the new form are 1) its projecting
-auricular expansions and 2) the very coarse radial striae upon the surface of
“both the valves. In all essential points other than these the fossil resem-

bles the type species very closely. There is, however, another thing that may
‘be worthy of note ; that is, the somewhat stronger development of the con~
~centric lines of growth that give rise, with the co-operation of the radial striae,
to a sculpture that is characteristic of the variety aspera Scurorn. This is
-not, however, so conspicuous in this form as in the latter, and the Chinese
fossil is more resemblant to the type species than to this variety.

The Geological Institute of Sendai possesses a great number of specimens
-of Atrypa reticularis from various localities, either bought or collected by
"Prot. YaBE in Europe and America. All of these examples have been ex-
:amined one by one, but none of then has proved to be comparable with the
“Chinese fossil either in shape or in the sculpture of the shell.  This fact con-
stitutes another argument in support of the writer’s proposing a new varietal

name for the Chinese fossil.

The ventral valve is far less convex than the dorsal, and sometimes is
-even nearly flat. Hinge-line is very long and straight and projecting beyond

the lateral border of the shell, forming somewhat semicircular auricular ex-
pansions on either side. The ventral beak is very low, its top being only a
“little above the hinge line ; it is not crooked. The opposite beak is lower and
-strongly incurved and lies beneath the ventral beak. No area is observed.
_If the peculiar auricular expansions are disregarded then the shell is nearly
~equal in length and breadth, and consequently becomes lenticular. Along the
anterior border of the shell there is a flattening on the ventral valve, which
«causes an upward fluctuation of the margin. This median flattening, however,
is not traceable beyond a short distance from the anterior margin ; on the con-
“trary, there is a tendency to form a very genﬂe, hardly recognizable folding
-which is somewhat obvious in'iﬁé' umbonal region. The dorsal valve is high-
-est at the central pc‘)rAtion“ andslog;es down rather abruptly in all directions.
But it has an inclination to Beco&ne high along the median line, just as in the

-case of the opposite valve. This is much more conspicuous than in the other
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valve, but it is not. especially striking in the umbonal portion of the valve.
The anterior border is concave.

The surface is covered with quite wide and consequently not very nume--
rous radial striae or ribs that are rounded on the top. They increase anterior- -
ly by means of intercalation. In width the interspaces are nearly equal to-
the ribs themselves. Concentric growth lines are rather extraordinarily well
developed, and in reality are concentric lamellae. The radial ribs are tra--
versed by them and look like so many radial series of scales. 4 or 5 ribs are
counted in a distance of 5 mm. along the anterior border.

Dimensions :
Length, Width (along auricular expansions).  Thickness. Hinge-line.
22 mm. 30 mm. 13 mm. 23 mm.
24 i 16 LE] 23 »
24 5 34 » 18 mm. 24 5y

Locality :—Ning-chiang, Han-chung-fu, prov. Shen-hsi.
Associate fossils are ;
Atrypa reticularis var. richthofent
i 7 var. desquamata
Rlyynchonella parallclepipeda.
Geological Age :—Middle Devonian.
N.B.—The papers consulted are, beside those mentioned in the synonymy -
of the preceding varieties, the following.
Hupreston : —Fossils from the Hindu-Khoosh. Geol Magaz., New-
Ser. Decade IV., vol. IX,, p. 4. 1902.
Maryland Geological Survey, Devonian. 1913.
H. LoEwk :—Die nordischen Devongeschiebe Deutschlads. Neues.-
Jaharb., Beil.-Bd., 35 p. 58. 1913.

Athyridee.
Athyris, M’Cov.
Athyris concentrica voN Bucw, sp.
Pl. XXIIIL, Figs. 4 and 19.

1853. Tercbratula concentrica, SCHNUR :—Zusammenstellung u. Besch--

reibung simmtl. im Uebergangsgeb. d. Eifel vorkommend. Bra--
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chiopoden, etc. Palaeontographica, 3, p.191. pl; XXVIL, fig. 3;
- apl. XLIV., fig, 8.
1865. Athyris concentrica, DaAvipsoN :—Monogr. Devon. Brach., p. 14. pl.
111, figs. 13, 16, etc.

1868. Spirigera concentrica, Dames :—Ueber die in der Umgebung
Freiburgs in Nieder-Schlesien auftretenden devonischen Abla-
gerungen. Zeitschr. d. deutsch. geol. Gesellsch., vol,, XX., p.
466. pl. X, figs. Gand 7.

1871. Athyris concentrica, Kays:ir :—Die Brachiopoden d. Mittel—u.
Oberdevon der Eifel.  Zeitschr. d. deutch. geol. Gesellsch:, vol.
XXIII., p. 547 and 54S.

1884. Athyris concentrica, TSCHERNYSCHEW :(—Mateiialien zur Kenntniss
d. devon. Ablagerungen Russlands, pl. L., fig. 21.

1885. Spirigera (Athyris) corcentrica, ROEMER :—Lcthaea erratica.
Paliontolg. Abhandl, 2, p. 83. pl. XXXIV., fig. 3.

1902. Athyris concentrica, HUDLESTON :(—Fossils from the Hindu-
Khoosh. Geol. Magaz., Decade IV., vol. IX,, p. 54. pl. IIL, fig: 2.

Athyris concentrica is one of the species of Brachiopoda which have a
“very great range of variation. = As early as in 1853, SCHNUR already recognized
the fact and subdivided the Eifelian specimens into four minor groups. Sub-
sequently Kavser included under the specific name not only all the four
species described by ScuNUR, but also such forms as A. ventricosa SCHNUR, A.
gracilis SANDB. and A. eifeliensis SCHNUR as its varieties. Moreover, three
other varieties were equally added to the list by him, namely, var. fumida,
pentagonalis and squamosa. It is with A. concentrica s. s. of this naturalist
that the Chinese fossils have been identified.

There is quite a large number of spec'mens of the species at the writer’s
disposal, all of them having been collected in the province of Kwang-hsi by
Prof. K. Yamap\ of the Kyéto Imperial University. They seem to have
originated at three different localities, as they are separated into three lots,
-each with a label bearing different numbers ; these localities, however, can

ot be widely distant from one anothers, but rather very closely located. The
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-rocks that yielded this fossil at the three spots must therefore belong to one
-and the same formation with a very widely extended exposure.

The figures given by ScHNUR very well represent the characteristic fea-
“tures of the Chinese specimens, although they are in no way literally identical
with cach other. As a whole the Chinese fossils are smaller in size than
those from Europe. However, among the European examples, there are
-also in reality such smaller forms as are comparable with the average
forms from China. Other differences are due to the unfavourable condi-
tions in which the Chinese fossils had been preserved as well as to
the way in which they were collected. Most of the Chinese specimens have
not such conspicuous growth lines as are mentioned by DavipsoN. He says
that the growth lines are “ numerous close, concentric, regular, imbricating
laminae.” In the Chinese specimens they must without doubt have been
worn away. The growth lines are not very clear in the writer’s material ;
they are somewhat distinctly observable along the marginal portion, but be-
~come more and more indistinct toward the beak. :

In all essential points, however, the diagnosis given by either Scunur,
DavipsoN or Kavser holds equally good for the Chinese species. In this
paper the description of Kavser is adopted for the sake of convenience in
oder to explicate the characteristics of the material from China.

“ From circular to transversely oval in outline, mostly wider than long,
but also the reverse, with rounded cardinal edges. Two valves almost equal
-and more or less strongly vaulted, and strongest on the beak (Buckel) where
the shell usually attains its greatest height. The greatest width is mostly in

the middle. Ventral valve with a comparatively well developed sinus which
‘becomes significant first at a little before the middle. of the shell. Corres-
ponding to it there is an equally well develop:d fold on the dorsal valve.
Somewhat swollen, moderately long, blunt beak is usually crooked and lies
-on the beak region of the opposite valve; penetrated by a large rounded
pedicle aperture. Surface with numerous lamellar, somewhat closely im-
«bricating, concentric growth lines.”  The spirals arc shown by polishing the

> i5y ; they are laterally directed.
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Dimensions :—
Length. Width. : Thickness.
7.5 mm. 8 mm. 5.5 mm.
8. 9 6. %
195 5, 125 5 B
A =n g o e
16 o YO 13 <

Localities :—Three places between Mien-tien and Shang-shui-tang, Nan-
ning-hsien, Nan-ning-fu, prov. Kwang-hsi. This species seems to be very
abundant in these localities ; for there is a piece of a dark grayish limestone-
of a moderate size which is, so to say, a heap of a large number of the species.
cemented by the limestone. Several other fossils have been collected in as--
sociation with this species in these localities ; they are

Dalmanella striatule

Spirifer siczac var. undecimplicatus

Athyrisina minor.

Geological Age:—Middle Devonian. According to H. LoEwe this.

species ' tritt bereits im tiefen Unterdevon auf und geht durch das Mittel--
und Oberdevon hindurch, wo sie sehr hiufig ist.?) ” But the associate fossils-

very likely represent the Middle Devonian age.

Athyrisina, nov. gen.

Among various kinds of of Brachiopods from the Palacozoic Formations:
of China there are three Athyroid forms rather closely related to one another,.
but having no identical genus among the hitherto known forms. The shell is.
ornamented with coarse radial ribs and is provided with a median sinus and
fold in the ventral and dorsal valves respectively. A circular pedicle hole-
truncates the more or less strongly recurved ventral beak. There is no car-

dinal area in either of the valves.. At first sight this fossil is liable to be

1) H. Lo:zweg :—Die nordischen Devongeschiebe Deutschlands. Neues Jahrb., Beil.-Bd.,
35, p- 57 As to the species described by this author as Spirigera concentrica, however, the
writer cannot regard it as surely identified, b:cause the figure given is by no means a:
gcod cne.
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taken for an .A#ypa rather than an A¢lyris; for the shell of an Atrypa is
“ radially plicated,” ” while there is hardly any record of such radial ribs in
Athyris.

Several specimens, however, were cut and polished in the course of the
study, and it was proved that these forms possess spirals inside which are
directed laterally as in the case of A4z4yrZs, not dorso-medially as in the forms
belonging to the group of A7rypa, or the subfamily Atrypinee WAAGEN.

Now, there are other groups, in which the shells are radially plicated,
spirals laterally directed, and béak perforated, namely, those classified as be-
longing to the family Rhynchospiridee Hart and Crarke.? Of those genera
placed in this family by SCHUCHERT, RAvuchospira HaLL, Trematospira HALL,
and Parazyea HarL and CrLARKE are especially resemblant to the Chinese
fossils. Thus the writer was quite at a loss to find the position of these peculiar
fossils in the known forms of Brachiopoda: he was very much inclined to
regard them as new species of a certain one of the above mentioned genera.

Another course was tried by the writer in this direction. - The artificial
key to the genera of Brachiopoda schemed by GraBau and SHIMER® was
scanned by him, and the Chinese fossils were found to fall in either of the two
genera, Parazyga or Trematospira. -First of all the shell has a marginal
beak, but lacks a cardinal area : its hinge-line is somewhat straight but* very
short. Within the category having these characteristics the fossils are sub-
divided into trimelloid, linguloid, pentameroid, rhynchonelloid and terebra-
tuloid or athyroid forms. The present fossil is athyroid in outline and
consequently belongs to the last group. Furthermore the shell is radially
striated with a sinus and a fold. The beak of the pedicle valve is t:uncated by
a foramen, although the shell is not so very transverse as in Parasygae or
Trematospira. 1t is not clear whether the plications or striae possess minute
spines or not.

This result is quite coincident with the last, and it seems that this is the

position to which the Chinese fossils may most adequately be ascribed.

1) ScHucHERT:—EastMaN’s Text-book of Paleontology, vol. L, p. 409. 1913.
2) SCHUCHERT:—Op. Cit., p. 413. .
3) GraBau and SHIMER:—North American Index Fossils, vol. L., p. 177-187. 1910.
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The former of these two genera is a type characteristic of the Devonian for-
mation ; while the latter is confined to the Silurian and the Devonian formations
of North America. Thus, in point of geological age, too, the above conclu-
sion seem most probable, or even almost decisive : for at Ning-chiang this
fossil was discovered in company with other Brochiopods that represent the
Devonian age, namely, Azrypa reticularis var. desquamata, var. richthofeni
and Rlynchonclla parallelepipeda.

According to ScuucHeRrT, however, in the family Rhynchospiridae the
shell structure is “abundantly punctate,” while it is impunctate in the
family Athyridae. On examining the shell structure of the Chinese fossil
it was found to be entirely impunctate. The impunctate structure of the shell
constitutesthe sole essential difference between the present fossil and the genera
above quoted. In all outward characteristics the new fossil is allied to the
Rhynchospirid genera, but in point of shell structure it is an Athyroid genus.

Thus the question is transferred to the determination of therelative import-
ance of the two structural features, i. e., the shell structure and the presence
or absence of radial striac on the shell surface. The meaning of the punctae
of the shell is at present not clear. But PeErcivaLY in his study on 7erebratula
has determined (1) that ¢ the shapes of the individual punctae depend to a
great extent on the state of preservation ”’; (2) that in both the valves “ there
is in general a progressive increase in density from the umbo outwards *’ ; and
(3) that “ the amount of variation in a species is so great as to make the den-
sity almost valueless as a specific character.” In any case, the presence or ab-
sence of such punctae seems to be of great importance, for, in certain families
they are eftirely absent while they are very abundant in certain others—this
is true as far at least as our present knowledge of Brachiopods is concerned.
In every textbook much stress is laid upon shell structure as one of the

most important characteristics.

On the contrary there are forms either striate, smooth or concentrically

costate in one and the same family or even in the same genus. The most

1) F. G. PercivarL:—On the Punctuation of the Shells of Terebratula. Geol. Magaz., Feb.,
5616, .p. 51.
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popular example is found in Spiriferidae. In this family ScuucHeErT? proposed
a Subgenus Spiriferinae beside the other two Reticulariae WaaGex and Marti-
niinac WAAGEN. The last sub-family is “ with a smooth surface,” while Reti-
culariae is spinous on the surface. In the diagnosis of the first sub-
family nothing is said about the surface sculpture. From these examples
it is suggested that surface aculpture is in present palacontology not
regarded as so significant as shell structure. It is this course that the
writer has been led to follow in deciding the systematic position of these
peculiar Chinese Brachiopods. They are placed in the family of Athyridae,
and are to be named Az/yrisina.

The characteristics of the new genus have been made known in the fore-
going lines somewhat in detail butin a rather disjointed way. A generic
diagnosis therefore will now be given before entering into the description of
the species.

Shells biconvex, ventral valve somewhat exceeding the other in gibbosity.
Length somewhat inferior to width, the outline being transversely elliptical or
obtusely rhombic. Hinge-line short. Ventral valve most convex in the um-
bonal region, and its beak obtuscly pointed and curved, slightly overhanging
the hinge-line ; it is truncated by a circular pedicle hole. At the top of the
beak begins a distinct median sinus, which is narrow but deep in the umbonal
region, but gradually widens anteriorly ending in a tongue-like prolongation of
the anterior margin. Dorsal valve has a median fold in correspondence with the
sinus of the opposite valve, and the anterior margin is strongly concave in the
middle to meet the tongue-like prolongation of the ventral valve. Dorsal
beak very low and crooked, so that it is hidden beneath that of the opposite
valve. Ventral area indistinguishable or but slightly developed. * The sur-
face of both the valves is ornamented with coarse radial ribs that seldom in-
crease on the lateral portions. In the sinus or on the fold the ribs are
somewhat less distinct and less prominent ; intercalation and dichotomy take
place here. There are usually many concentric but fluctuating growth lines
that are somewhat scaly or lamellar. The shell structure is impunctate. The
spirals are laterally directed.

Remarks :—As has already been stated, this genus morphologically

1)  SCHUCHERT:—Op. Cit., P. 410-414.
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most closely resembles certain genera of the family Rhynchospiridae. The
only distinction is that the shell is impunctate in the new genus, and this leads
the writer to place it in the family Athyridae. If the new Chinese forms
are to be classified under Athyridae, the definition of the latter family must
suffer a slight but important change. For it is said that in Athyridae, the
shells are smooth, lamellose, or spinose, but not radiated by ribs? ; while
there are many coarse radial ribs in the new Chinese genus.

As to the jugum, however, nothing is accessible to the writer, and con-
sequently it is not clear to which of the two subfamilies this genus should be
united. It appears, however, that he may be led to established a new, or
third, subfamily of Athyridae, distinguished from the others by possessing
‘radial ribs on the surface of the shell. This can only be decided by further
comparative studies of similar groups of fossils.

Genotype :(—Athyrisina squamosa nov. gen. et sp.

Beside this type species there are .two other forms that belong to the
genus, one being a variety of the genotype, and the other being an indepen-
dent species. They are

Athyrisina squamosa varx. rhomboidale nov.

Athyrisina minor nov.

Geological Age :—Middle Devonian. As to the determination of the
geological age of the present genus, readers are requested to refer to the fol-

lowing pages on which the individual forms are explicated.

Athyrisina squamosa nov. sp.
Pl. XXIIL, Fig. 5, 6, 16 and 17.

Outline slighly transverse, biconvex, the ventral valve being higher than
the other. Hinge-line short and somewhat curved; and about half of the
maximum breadth of the shell. Ventral valve has a distinct median sinus,
which begins at the tip of the beak and extends from the front margin in the

form of a tongue. The beak is not very acutely pointed and terminates in a

1) See Eastman’s Text-book of Paleontology, vol. I., p. 417. 1013,
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round pedicle opening. Area is hardly recognizable beneath it. The dorsal
beak, which is less prominent, is crooked and extends beneath the ventral
beak. The median fold is not very prominent, but is clearly recognizable in
the anterior region, where the fold rises quite abruptly above the level of the
lateral portions, in correspondence with the sinual depression of the ventral
valve. The surface of both the shells is covered by a rather small number of
radial ribs, there being about 10 or 11 of them on either. side, while 3 or 4
somewhat thinner ones are counted on the fold or in the sinus.  The ribs on
the lateral parts sometimes increase in number anteriorly by interpolating new
or younger ones at various distances from the beak ; but the increase of the
ribs is most remarkable in the sinus or on the folded portion in the middle of
the shell. Thus sometimes 5 ribs are found in these parts. The lateral and
the anterior margins fluctuate as the result of the coarse radial ribs and inter-
spaces that are in alternation with the former. Lateral ribs are about 0.8 mm.
avide on an average, but only 0.5 mm. in the sinus. Here the interspaces are
much wider ; the reverse is true on the fold. There is a large number of
fluctuating growth lines that are very prominent being convex in the inter-
spaces and concave on the ribs. They are so prominent that the surface looks
just as if it were provided with a great number of scales.  This scaly aspect
is distinct over the whole surface of both the shells, but more so in the

anterior part. The shell structure is not punctate, but fibrous, and extra-

ordinarily thick.
Dimensions :—
Length. Width. Thickness. Hinge-line.
23 mm. 25 mm. 18 mm. 16 mm.
2y : o Bl : 7% : % RS
2600 oz O 45, e

Locality :—Pen-chao-tse, Chao-hua-hsien, Pao-hing-fu, prov. Sze-chuan,
where this was collected together with a variety which is described below.

Geological Age —Middle Devonian.




Athyrisina squamosa var. rthomboidale nov.

Pl. XXIII., Figs. 7 and 18:

In all essential characteristics this is coincident with the type species. For °

example, the shell is extraordinarily thick, and is ornamented with very thick
radial striac on the surface. Median sinus and fold are equally well developed.
The spirals are laterally directed. This variety, however, is distinguished
from the type species by its outline which is somewhat more of the transverse
type. The type species is rather discoidal in form, the length and the width
not being very different. In this variety the hinge-line is not appreciably
shorter than the maximum breadth of the shell which is just below it, and it
is also quite straight. The beak and the median sinus of the ventral valve,
however, being equally projecting as in the type species, the outline of the
shell is consequently obtusely rhomboidal ; hence the name 7/omboidale,
This variety is also uniformly thinner than the preceding species. Ventral
area is little better developed in this form. The beak is somewhat obliquely

truncated by the pedicle opening.

Dimensions :—

Length. Width. Thickness. Hinge-line.
19 mm. 24 mm. 12 mm. I7 mm.
Tgss, v Al e e
GO 2675, T 20
2 LR it [ GY kil SUIT

Remarks :—The variety is no doubt different from the type species
in many points as mentioned above. In the material now at the writer’s

disposal there is hardly any specimen . that represents a type transitional be-

tween this and the preceding species. However, it may happen in future

that such forms will be found. In such case these two will of course be
united, and the varietal name will then be abandoned. To speak the truth,
there is only one specimen which appears to represent the type species
in all essential features, and yet it has a somewhat rhomboidal outline (PL
PEGIL. fic. 17)." The writer; however, is not inclined to place it just between

these two forms because it is so very closely related to the type species.

Y P et e
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Localities :—Per-chao-tze, Chao-hua-hsien, Pao-ning-fu, prov. Sze-chuan ;
Ning-chiang, Han-chung-fu, prov. Shen-hsi.

In the second localty several other brachiopods were discovered, of
which the following determine the.geological age of the rock that yielded
them. .

Atrypa reticularss var. desquaniata

var. richthofent

Rhvuchonella parallelepipeda.

IFrom these associate fossils it seems that the present fossil is of the
Middle Devonian.  As this fossil was collected in association with the type
species described just above, the latter also is a fossil indicative of the Middle
Devonian Age.

Geological Age :—Middle Devonian.

Athyrisina minor nov. sp.
Pl. XXIII., Figs. 8-12.

Shell small and somewhat circular in outline, and more or less strongly
biconvex, ventral valve being usually more gibbous than the opposite one.
Hinge-line very short and curved. Ventral valve uniformly curved in the longi-
tudinal direction, but the dorsal valve is most convex in the visceral region, a
little'in front of the beak; on the whole it is rather flatter than the other.
Ventral beak more or less acutely projecting and strongly recurved ; its end is
obliquely truncated by a circular pedicle hole.  There is no visible cardinal
area beneath the ventral beak. Median sinus is already developed in the
beak region, but first becomes distinct in the visceral part. It rises almost
vertically at the anterior margin, quite suddenly becomes deeper and wider
anteriorly, and ends in an angular prolongation at the front margin. Dorsal
beak not prominent, but hidden beneath the opposite beak. Median fold de-
veloped only on the anterior half of the shell, rising very abruptly above the
level of the lateral portion of the shell.. The miargin forms a zigzag, owing

to the angular and high radial ribs on each side of the shell, that are separated
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by equally wide interspaces. Along the anterior border the rib is about r
mm. wide.- In the sinus there are two or three narrow ribs in alternation
with interspaces nearly twice as wide as the ribs themselves, which mea-
sure about 0.5-0.8 mm. in breadth at the anterior extremities. =~ When there
are three of them in a sinus the one at the middle is the widest. The two
ribs forming the boundary between the sinus and the lateral parts look extra-
ordinarily.high because of the depth of the sinus in the front region. The
ribs are simple and seem never to increase in number anteriorly. On the
median fold of the dorsal valve. The ribs are usually wide and the inters-
paces narrow. The growth lines are not very distinct but they really ex-
ist and form fluctuating lamellae, which are convex in the intercostal spaces

and concave on the ribs. Shell is very thin.

Dimensions :—
Length. Width. " Thickness. Hinge-line.
13 mm. 13 mm. O mm. 5 mm.
) 6 PO LEHaR, - 105, i
BS s, I 55, 4t S i
I e T55y L 2G5 S

Remarks :—Within this species the range of variation is somewhat re-
markable with regard to morphological features. The anterior prolongation
of the sinus is in some examples very long, while in others it is not so conspi-
cuous. Then, too, the number of the radial ribs is by no means constant.
In some examples 8 of them may be counted on one side of the shell,
although, on the other hand, some have only 6.

In the younger examples the sinus and fold are very indistinct, but in all
other points the specific identity is not a matter of any great difficulty. In
such small specimens the ribs are very distinctly developed, so that they
might be called plications rather than ribs.

From the preceding forms this is descriminated first of all because of the
small size of the shells. There is not one among quite a large number of
specimens which equals the preceding forms in point of size. =~ The smallest
examples of the other forms are separable from the present by their

peculiar shape and the characteristic features on the surface of the shells.

O oW g o L
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The ribs of this species are very prominent and of a brilliant luster because of
their great height and width as well as of the faint concentric lines.

Another point to be mentioned is the obliquity of the pedicle opening
against the beak. In the genotype A. squamosa the truncation is nearly per-
pendicular to the imaginary axis of the pointed beak, and is never oblique
against it. This peculiarity is quite constant in the species of the new genus.
Of course the pedicle hole is not so strictly perpendicular in the variety
rhontbordale as in the type species, but it is much more strongly curved in
this species. In contrast with the very thick-shell of the preceding forms the
shell of this species is very thin.

All these points may suffice to draw a line separating from the genotype
the present form as the second species. From the fact that the shell is con-
stantly smaller than the latter, this is called ﬁh‘/ZjW’iSinltZ‘7711'/107’.

Locality : — Between Shang-shui-tang and Mien-tien, Nan-ning-hsien,
Nan-ning-fu, prov. Kwang-hsi.

In the same locality a number of other Brachiopods were found in asso-
ciation, namely ; ‘

Dalmanclla striatula

Spirifer siczac var. undecimplicata

Atlyris concentrica.

Geological Age :—Middle Devonian.

Rhynchonellidze.

Rhynchonella, Fiscugr.
Rhynchonella parallelepipeda, Bronw.

Pl. XXIII., Figs. 13-15.

1353. Tz‘retbr(ztztla angulosa, SCHNUR : — Zusammenstellung u. Beschrei-
bung simmtl. im Uebergangsgebirge d. Eifel vorkommenden
Brachiopoden nebst Abbild. derselben, p. 185. pl. XXV, figs. 5.

1853. Zerebratula subcordiformis, ScuNur :—ditto, pl. XXV., figs. 6a, b,

cihyd) ks
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1865. Rhvnchonella primipilaris, DavipsoN :— A Monogr. Brit. Devon.
Brachiop., p. 66. pl. XIV. figs. 4-6.

187i. Rhynchonella parallelepipeda, Kavser :—Die Brachiopoden des
Mittel-u. Ober-Devon der Eifel. Z.d. d. g. G., XXIIIL, p. 507.

1872. Rhynchonella parallelepipeda, KAYSER :—Studien aus dem Ge-
biete des Rheinischen Devon, III. Die Fauna des Rotheisensteins
von Berlin in Westfalen. Z. d. d. g. G, XXIV,, p. 678.

1883. Rhynchonella parallelepipeda, KaYSER :—Devonische Versteiner-
ungen aus dem Siidwestlichen China. Von Richthofen’s China,
vol: TNV, p. 77 pl NATE -fio

1892. Rhynchonella parallelepipeda, WHIDBORNE :(—A Monogr. Devon.
Fauna, South of England p. 129. pl. XV,, fig. 10.

1905. Rlhynchonella  parallelepipeda, Scumipr: —Der oberste Lenne-
schiefer zw. Letmathe u. Iserlohn, Z. d. d. g. G. LVIL, p. 551. pl.
XXI., fig. 4. '

? 1908. Rhynchonella parallelepipeda, Maxsuy :— Contribution a la Carte
Géol. de I'Indochine, Paléontologie. p. 52. pl. XIII., fig. 1.
? 1908. Rhynchonella cf. parallelepipeda, Maxsvy :—ditto, fig. 2.

1013. Rhynchonella parallelepipeda, 1.OEWE :—Die nordisch. Devonge-
schiebe Deutschlands. Neues Jahrb., Beil-Bd. 35. p. 65. pl
II1., figs. 6 and 12.

In outline the shell is a nearly equal-sided, rounded pentagon, consisting
of two convex valves, ventral and dorsal. Usually the thickness is
not very conspicuous but is very variable. It is a little wider than long
with an erect beak. The hinge-line is long and almost straight; it
is a little shorter than the greatest width of the shell. At various dis-
tances from the beak,—most usually in the center of the ventral valve—
begins a sinual depression which is rather shallow but quite wide
throughout ; it has nearly parallel sides and forms a rectangular tongue-
like prolongation at the anterior margin just closing up the space which is left
by the dorsal valve as the result of the rectangular upfold of its front margin.
The valve in its lateral and antero-lateral marginal portions is bent up nearly

perpendicularly to its surface. The median sinus is bordered on both its
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sides by two scarps that descend very steeply into they sinus; they con-
verge posteriorly at a very obtuse angle, where the sinual depression begins.
As the beak is erect and pointed, therc is a small area under it, although
in none of the specimens is it very clearly exhibited. The dorsal valve is a
little more convex than the opposite one and has a less prominent small beak.
Corresponding to the rectangular tongue of the ventral valve the anterior
margin is rectangularly up-folded. On the surface of the dorsal valve, there-
fore, the median portion is abruptly vaulted above the surrounding portion ;
it is visible, however, for a small distance from the anterior margin just as in
the case of the depression on the opposite valve. = The sides of this median
fold make an almost vertical slope toward the lateral portion. At the margin
the valve also is deflected vertically downwards, and consequently the margin
of the shell has not thin edges, but is, so to say, sorrounded by a vertical
wall.

On the surface of both the valves there is a variable number of radial
striae in alternation with interspaces of inferior breadth. In the median sinus
or on the fold there are as a rule 7-8 of the striae, but sometimes more; on
the lateral portion there are about 18 of them. These striac are very thin
in the beak region, but gradually widen toward the anterior border. They

are not likely to increase in number anteriorly in any way.

Dimension :(—
Length. Width. Thickness.
13 mm. 18 mm. 11 mm.
135 10, 2 s
6 19 £3:
(SR 20"y 4
LOny LG5, TI.. 5
Ik 20Ty e s
L8 iy 2L % TI S

Remarks :—The Chinese specimens, on the whole, are much larger than
those from Europe ; this is very obvious when one compares the above mea-
surements as well as those given by Kavser in vox Ricarnorex’s China,
vol. IV. with those found, for instance, in the paper by Loewt. His largest

specimen measures 18 mm., 19.5 mm., and 11.5 mm. in length, width, and

«
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thickness respectively. All of the specimens of this species collected by
Yase in Gerolstein, Eifel, are much smaller than those from China. Of them
the largest measures 14 mm., by 17 mm. by 12 mm., but all the others are
remarkably smaller. KAvYSER’S specimens (1871) measure some 14 mm., by
18 mm., by 12.5 mm. Extraordinarily large specimens from Indo-China were
mentioned as a species very near to the present one. In some respects they
indeed quite closely resemble ARynchonclla parallelepipeda. Neither the
description nor the figures, however, being very clear, the true nature of the
Indo-Chinese fossils is quite obscure. The present writer is not inclined to
include these forms in the species now under consideration.

That Terebratula subcordiformis SCHNUR is identical with RK/. parallele-
pipeda has long since been admitted by palaeontologists.  The writer, how-
ever, hesitates to include the specimens represented by ScHNUR’s figures 6d,
e, f, g. Although the author notices that these last figures show the ““ Ge-
hiuse junger Thiere,” their form is somewhat too divergent from the typical
form of the species.

LoEwE, in his paper above quoted, includes DavipsonN's R/. Zmplexa in
his R/ parallelepipeda, for which the reason is quite obscure to the present
writer. The former shows no sign at all of the peculiarities of the latter
species. DaviDsoN uses for this species the name R/. primipilaris instead of
Rh. parallelepipeda, regarding the two as synonymous. If they were really
identical, DavipsoN’s nomenclature ought to be regarded as justified.
However, on examining, the figures of the former species drawn by SCHNUR,
the writer finds that DAvIDSON’S circumscription of R/ primipilaris was not
correct. ScHNUR’s idea of R/L. primipilarts must no doubt hold good, for
LLoewE does not cite it in the synonymy given in his paper. KAvYSER, also, in
all of his papers excludes it from the synonymy. Thus R/%. parallelepipeda
must hold its position in the genus of R/Zynckonella as an independent species.
In Ri. primipilaris the ribs dichotomize, or trichotomize while they are
usually single throughout in the present species. WnipBORNE, however, re-
marks that there are some specimens in which the ribs occasionally are dicho-
tomous in a very subordinate degree, and he doubts the idea of Kayser? that
the two forms are separated in this point.

1) Kayser:—op. cit., pp. 510 and 512, 1871.
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There are two very similar species, namely R%. pila ScuxurY and R/
orbigniana pE VERN.? In form and habitus these three are very much alike,
and they would no doubt belong to one and the same group of the genus, if
it were to be divided into several .groups. However, if one examines the
pictures of these forms given in ScHNUR’S work as well as his descriptions, in-
dividual characteristics may be found sufficient to distinguish any one of them
from the others. There is a number of specimens of each of R/%. pila and R/.
orbigniana derived from the Eifel in the Geological Institute of Sendai. They
were also examined by the writer in the course of the present study, and the
fact that these forms differ radically from R/k. parallelepipeda BROXNN, was
confirmed.

Locality :—Ning-chiang, Han-chuang-fu, prov. Shen-hsi. In association
with

Atrypa reticularis var. desquamata,

A. reticularis var. richthofent,

Atlyrisina squamosa.

Geological Age :—This is a species very abundant in the Middle Devonian
rocks of Europe. Itis especially common in the Calccola-bed of the Eifel and

Belgium ; i.e., the lower division of the Middle Devonian.

Orthidze.

Dalmanella, Harr and CLARKE.

Dalmanella striatula ScevoTHEIM.
Pl. XXIIL., Figs. 20-22.

1853. Orthis striatula, ScHNUR :—Zusammenstellung u. Beschreibung,
et ipi21s, pl. 38, he 1.

1850. Orthis multistriata, HALL : — Nat. Hist. New York, Palacontology,
HEyprapes ph XV, fic>s.

1865. Orthis striatula, DAVIDSON : —Monogr, Brit. Dev. Brachiop., p. 87.
pl. 8, figs. 4-7. ‘

1) and 2) ScHNUR:—op. cit,, pl. XXVL
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1871. Orthis striatula, Kavser :—Die Brachiopoden d. Mitt.-u. Ob.-
Devon d. Eifel, p, 598.

1883. Orthis striatula Kayser :—V. Ricurnoren's China, vol. IV., p.
go. pl. 13, fig. 1.

1884. Ortlus striatula, TscHERNYSCHEW :(—Materialien zur Kenntniss d.
dev. Ablagerngen in Russland, pl. III., fig. 18.

1902. Orthis striatula, HUDLESTON :—Iossils from the Hindu-Khoosh,
prisgeplallsfe b

1909. Schizophoria striatula, var. australis, KINDLE :—The Devon.
Fauna of the Ouray Limestone, p. 21. pl. I, figs. 4-8 pl. 11, figs.
1-5 ; pl. IIL,, fig. 1.

1812. Orthis striatula, Maxsuy :— Etude Geéologique du Yun-nan Ori-
ental, Pt. I, p. 53 and 67. pl. IX,, fig. 4.

1913. Orthis striatula, 1.OEWE :—Die nordischen Devongeschiebe
Deutschlands, p. 31.

1914. Dalmanella striatula, QUIRING : —Zusammenstellung der Stropho-

meniden d. Mitteldevons der Eifel, etc., p. 118.

Except that the size is quite small, the Chinese materials now to be con-
sidered are identical with the species named above. Yet one of the three
lots is of the usual size. In one example which was collected in the province
of Kwei-chou (fig. 22), the dorsal valve is not more convex than the opposite
one, not like is usually in the case with the species. Inall the other examples
the characteristics of the species are very well represented. In one of the
specimens from the province of Kwang-hsi (fig. 21) which is practically of
the same dimensions as that from Kwei-chou, the relative depth of the valves
is exactly as in the regular relation: and these two examples in all other
essential points, are hardly separable. Of course, if there were a number of
specimens of both types, then they might be distinguished as two varieties,
provided the above mentioned difference was persistent. This, however,
the writer, cannot decide because there are only five specimens of these
smaller types, one from Kwei-chou and four from Kwang-hsi.

Of all the examples of the species ever described and illustrated, the

majority are indeed of quite conspicuous dimensions. They are, as a rule,
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very strongly swollen, and the ventral valve is provided with a shallow but
rather wide sinus which begins at the middle of the shell. Consequently the
anterior margin of the shell is convexely deflected in the ventral valve, while
in consequence it is concavely deflected in the dorsal. If, therefore, the
Chinese specimens at the writer’s disposal are to be compared with
those adult examples there may really exist rather remarkable apparent
differences between them. The largest specimens from the province of
Kwang-hsi, however, are comparable with some of them.

There are also smaller or younger examples? illustrated by many authors
which are comparable with these smaller examples from China. In such
younger specimens the sinus is less conspicuously developed, or even not
developed at all, the front margin then being nearly straight.  “ The speci-
mens,” says KiNpDLE, “ vary widely among themselves with reference to the
depth of the sinus at the front, but this variation is mainly a developmental
" feature, the sinus being slightly indicated in the younger shells, and very
deep in mature specimens.”®  There is even one specimen among the ex-
amples hitherto described, namely one Russian fossil described by TSCHERNY-
scaew® in which the ventral valve is somewhat deeper than its opposite.

The difference of the Chinese specimens from the typical forms is thus
of rather an unimportant nature, and does not militate against identifying the
former with Dalmanclla striatula. :

This species had been most popularly known as an Or#/is until it was
removed to the genus Sciizophoria by Girry.) Very recently QUIRING, in his
monographic study, came to place it in the genus Dalinanclla. These two
last genera are regarded by Harr and CLARKE as subgenera of Or#kis”)  Ac-

cording to ScuucHERT,” however, these three genera are far more widely

1) SCHNUR:—op. cit., pl. XXXVIII, figs, lh, i, k;—HavLL:—op. cit., pl. 15, figs. 2a, b, c;—
Davipsox:—op. cit., pl. XVII, figs. 7, 7a;—TSCHERNYSCHEW:-~-o0p. cit., pl. III., fig. 18;—
KinpLe:—op. cit., pl. I, fig. 4 ; pl. I1., Fig. la;—Maxvys: —op. cit., pl. IX,, figs. 4a, b.

) KinpLe:—op. cit., p. 21.

3) TSCHERNYSCHEW:—op. cit., pl. IIL., fig. 18.

) Girry:—Twenteeth Ann. Rept. U. S. Geol. Survey, Pt. 2, p. 39. Cited after KiNDLE, op.
cit., 190Q. :

5) ZrrreL:—Grudziige der Palaeontologie, 1. Abt. Invertebrata, p. 275. 1910.

6) Easrman:—Text-Book of Paleontology, vol. 1., 1913.
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separated ones; for Orthis and Dalmanella typify the Family Orthidae
Woobw., while Sc/izophoria is a genus belonging to the Subfamily Rhipido-
mellinae ScHUCHERT of the Family Rhipidomellidae Scuucuerr. They are
said to differ from one another in interior peculiarities, although their external
characteristics are rather similar.

There is not sufficient material at the present writer’s disposal to allow
him to examine either the shell structure or other internal characteristics.
Consequently he is not able to determine the phylletic position of the species;
he can therefore but follow the most recent and most reliable result of
QuirinG in regarding the species as a Dalmanclla. Dalmanella striatula
from China is described in the following manner.

Shell biconvex, transversely oval in outline, rather small in size. The
two valves sometimes almost equally convex, but usually the dorsal is some-
what deeper than the other. Hinge-line very short, only a little longer than
1/3 of the greatest width of the shell ; cardinal angles rounded. The ventral
valve is most strongly vaulted at or in the neighbourhood of its umbonal re-
gion, but very smoothly slopes down anterierly. !

The ventral area is quite high, triangular, with a delthyrium at the
middle. The beak is pointed, but only very slightly curves over the area.
The median sinual flattening is not very obvious in the smaller examples, but
the anterior margin of even such spécimens is somewhat deflected upwards
and suggests the possible existence of a wide flat sinus when mature. In the
larger patterns it is very well developed. The dorsal valve has its maximum
depth at the center, and it slopes down very smoothly in four directions. The
anterior half, however, is, strictly speaking, somewhat flattened rather than
convex. The area is much lower than that of the opposite valve, and is
directed almost perpendicularly to the latter. The beak is acute but not
crooked over the area. The tops of both the beaks are equally high. The
anterior border is concave in correspondence with the convexity of the op-
posite valve. The surfaces of both the valves are equally ornamented with
very fine thread-like radial striae that increase in number either by implanta-
tion or dichotomy at various distances from the beak : they are rounded on

the top. The interspaces are narrower than the striae themselves. The
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striae are curved outward in the lateral portion of the valves, but they run
straight away in the median portion. . 3—4 of the striae occupy a distance of

1 mm. along the anterior margin.

Dimensions :—
Length. Width. Thickness. Hinge-line.
15 mm. 20 mm. 9 mm. 9 mm.
£, 15y 4 "y (dorsal): 7 .,
9 ] I I bR 5 ” 4 »

JLocalities.—1. Between Mien-tien and Shang-shui-tang, Nan-ning-
hsien, Nan-ning-fu, prov. Kwang-si ; 2. Between Wei-ning and Tou-tang, Wei-
ning-chou, Ta-ting-fu, prov. Kwei-chou; 3. South of San-toi-pa, Chao-hua-
hsien, Pao-ning-fu, prov. Sze-chuan.

In the first locality this species was found in association with Azkyres
concentrica and Spirifer ziczac var. undecimplicata. The associate fossil in
the third locality is A#»ypa reticularis var. richthofeni. On the other hand
this species was accompanied by an upper Devonian species, Spirifer dis-
Junctus var. verneuili, in the second locality.

Geological Age :—Dalmanela striatula is existent through all the stages
of the Devonian foramation, but it is most common in its middle division."
It is a “ sehr hiufiges, bereits im Unterdevon auftretendes, durch das ganze
Mitteldevon hindurchgehendes, auch im Oberdevon vorhandenes Fossil.®”
The Chinese species represents two stages of the Devonian, namely, the
specimens from the first and the third localities are of the Middle Devonian

age, while those of the second locality represents the Upper Devonian.

1) Loewe:—op. cit., p. 53.

¥
2) Kavser:—op. cit., 1871, p. 599.
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CHAPTER VI

Lower Carboniferous.

FrecH" maintained the development of the Lower Carboniferous, with
faunas quite similar to those of the European Lower Carboniferous, in northern
as well as southern China, and at the same time believed Lower Carboniferous
age of certain coal bearing series of China. The palaontological evidences
by which his view is sustained are as follows :—

1. Po-shan,” Shan-tung; limestones, in alternation with coal seams,
contain

Spirifer duplicicosta PHILL.

S. bisulcatus Sow.

Orthothethes crenistria PHILL.

Productus semireticulatus FremMm.

P. punctatus Sow.

P. humboldti o’ Oru.

P. sublacvis de Kon.

P. longispinus Sow.

P. granulosus PHILL.

Bellerophon hiulcus Sow.

Loxonema walciodorence de Ko,

Macrocheilus cf. intermedius de Kon.

Phymatifer pugilis PHILL,

Naticopsts cfr. globulina de Kon.

Orthoceras sp. .

Crinoid stems.

2. Hei-shan,” Shan-tung ; limestones in alternation with coal seams, contain

Spirifer duplicicosta PHiLL. '

S. bisulcatus Sow.

Orthothetes crenistria PHILL.

1) RicurHOREN’s China, vol. V., pp. 60-g1.
2) Po-shan=1{§l
3) Hei-shan=23l
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Productus gigantens MART.

P. semireticulatus FLEMM.

P. humboldti o’Ors.

P. longispinus SOw.

Macrocheilus cir. intermedius de Kox.

‘“ Die durch F. v. RicutHOFEN in Nordchina, prov. Shan-tung, gesam-
melten Fauna stimmen vollkommen mit dem europidischen Kohlenkalk von
Visé, von Derbyshire und von Hausdorf (Schlesien) iiberein.

2 Abgeseheh von einem schonen Macrocheilus, der dem mangelhaft ab-
gebildeten Macr. intermedius Kon, (Visé) jedenfalls sehr nahe steht, liegen
ausschliesslich Arten vor, die mit europiischen vollkommen ibereinstimmen.
Ein nur auf die Faciesbeschaffenheit zuriickfihrender Unterschied besteht
darin, dass die Spiriferen (Sperifer duplicicosta) die an Zahl bei weitem vor-
herrschende Thiergruppe bilden, wihrend die grossen Productus-Arten zu-
rickzutreten. Nur P. longispinus ist hiufig, wihrend von dem typischen .
giganteus nur ein Bruchstiick (bei Hei-shan) gefunden wurde. Ausserdem
ist bei Po-shan-hsien Phymatifer pugilis in Menge vorhanden. ”

3. I-tchou-fu,® Shan-tung.

Rhynchonella pugnus var. sulcirostris PHILL.

In another papéra) I have already expfessed doubt about the occurrence of
the Lower Carboniferous in Shan-tung. 1. Havasaka who on my suggestion
lately visited the first locality could find there no trace of Lower Carboniferous
limestone. The coal bearing series with the Lepidodendron oculis-felis flora
intercalates at its base a number of limestone layers with Fusulina and bra-
chiopods, and the whole complex overlies unconformably thick Ordovician
limestone. It is worthy to note that Mr. Ocawa once collected bra-
chiopods (Productus semireticulatus, which HavasakA now believes to be a
form comparable with var. Zermosanus), and another species of the same genus
which is believed by myself probably to be identical with 7. scabriculus and

is by Havasaka compared with Productus aculeatus described by SCHELLWIEN. .

1) FRrecH: Lc. p. 63.

2) I-tschou-fu=J7 M

3) H. Yaee: Is Lower Carboniferous really developed in Shan-tung, China? Journ. Geol.
Soc. T okyo. vol. XXIII. 1916.
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from the Trogkofel beds of the eastern Alps) at a place near Po-shan which he
believed to be the very spot where RicHTHOFEN collected the fossils that were
subsequently studied by FrReca. It was in this same limestone with brachio-
poda that F..sulina was found. s

4. San-tiau-ho® (Shan-tsching-hsien),? 110 Chinese li NW of Ping-yang-fu,®
prov. Shan-si ; a hard bituminous shale in the coal-bearing series contains

Productus semireticulatus FLEMM.

B l‘ongz'spz'nzts Sow.

Chonetes hardrensis PHILL.

Orthoceras sp.

Euphemus orbignyi PORTL.

Myophoria insignis de Kon.

Edmondia consobrina de Kox.

Macrodus obtusus PHILL.?

Cardiomorpha oblonga de KoN. var. minima FRECH.

Solenomya primacva PHILL.

,» Die ganze Art des Vorkommens, die zwischen Kohlenflotzen auftre-
tenden Schiefer mit ihren Zweischalern, Brachiopoden, den vereinzelten
Gastropoden und Orthoceren erinnert mehr als irgend ein anderes chine-
sisches Vorkommen an die marinen Einlagerungen des productiven Carbon in
Oberschlesien.”™
5. Yang-tschong-hsien,” Shan-si.

Productus semireticulatus FLEMM.

It may be added that FrecH found Enteletes meridionalis from the
same locality, but in a different rock; this is a species decidedly Permian
in age.? » :
6. Lien-tschwang” near Tai-yang,” south of Kau-ping-hsien,” Shan-si.

Productus semireticulatus FLEMM.

Productus longispinus SOW.

3 I) San-tiau-ho= Cninese characters 6) FrecH: l.c. P 68.
2) Shan—tsching-hsien = unknown. 7) Lien-tschwang =Y Chinese characters
3) Ping-yang-fu=Z2ff 8) Tai-yang= unknown.
4) Frecu:lc. p.65. 9) Kau-ping-hsien= ZZ=BECGRMFF)

5) Yang-tschon-hsien=[BIRER(IRHHT)
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7. Near Tai-yuen-fu,” Shan-si.

Orthothetes crenistria PHILL.

Productus semirveticulatus FLEMM.

We have at present good reason to believe that the principal coal-bearing
series in Shan-si, like that of Shan-tung, southern Manchuria and northern
Corea, is Stephanian in age ; it is a question still unsettled whether there may
really exist an older coal-bearing series with intercalation of marine sediments
which contain the Lower Carboniferous fauna cited by Frecu. The geolo-
gical notes given by RicnrHoreN? himself, as well as those by WiLLis-BLACK-
WELDER,” only confirm us in the opinion that the general rock-succession in
Shan-si is quite similar to that in Shan-tung, the thick “ Kohlenkalk ~’ of
RricuTHOFEN being succeeded upward by a coal-bearing series and a ¢ Ueber-
kohlensandstein.” The Kohlenkalk of RICHTHOFEN represents the upper part
of the Cambro-Ordovician Ki-chou® formation of WiLLiS-BLACKWELDER ; the
above mentioned marine fossils are found not in the ¢ Kohlenkalk,” but in
the overlying coal-bearing series. The latter, called the Shan-si system by
WirLis-BLACKWELDER, shows at its base obscure sign of unconformity,”
as is also the rule in southern Manchuria and northern Corea; so far as we are
aware at present, there is absolutely no evidence in favour of the view that
there are in Shan-si two coal-bearing series, one of the Permocarboniferous
and the other of the Lower Carboniferous age. The simple inference from
the geology of Shan-tung and the land adjacent leads me to doubt the deve-
lopment of Lower Carboniferous rocks, marine as well as coal-bearing forma-
tions, in the tracts in Shan-si traversed by RicHTHOFEN and WiLLis-BrAck-
WELDER. Hence the marine fossils described by FrREcH need revision.

8. Near Hsin-tan, between the Mitan and the Lukan gorges of the Yang-
tse-kiang ; as once cited above, the limestone contains

Zaphrentis delanoui M. E. & H.

Z. guerangeri M. E. & H.

1) Tai-yuen-fu= KJFKF

2) RicurHoren: China, vol. I1., chap. VIIIL. and IX.
3) Research in China, vol. I., 1, section II.

4) Ki—chouzﬁfﬂ

5) Research in China, vol. 1., 1, p. 147.



108

Michelinia favosa GOLDF.

Battersbyia sp.

In chapter III., above, I have fully stated what we know at present about

the stratigraphical sequence of Ordovician-Permian rocks in this district, and:

that the evidence from this side is not quite in favour of FRECH’S opinion re-

garding the geological age of the coralline limestone.

9. At Hsi-hsia-shan? along the Yang-tse-kiang, below Nan-king, prov.

Kiang-su ; a limestone similar to the preceding contains

Hallia gigantea MicH.

Lonsdaleia floriformis FLEMM.
Lonsdaleia papillata Fiscu.?
Zaphrentis spinulosa M. E. & H.

Battersbyia sp.

Syringopora ramulosa GOLDF.

Fistulipora minor M’Coy.

This is the second locality of Lower Carboniferous coralline limestone in

southern China. The limestone which was first believed by RICHTHOFEN to

be Devonian in age, is now accepted as being L.ower Carboniferous on the

authority of FrecH, who determined the corals enumerated above.

The Hsi-hsia-shan section shows, according to RICHTIHOFEN, the fo}lowing

succession of rocks (in descending order) :®

"
/-

6.

(9,3

Quartz sandstone with indeterminable plant impressions.
Thin-bedded marly sandstone and sandy marl, of reddish and yellowish
colour ; 30 m. thick.

Dark grey limestone and marl in alternation, with dark, partly car-
bonaceous shale with indistinct plant remains. The Lower parts of
these beds are fossiliferous ; the fossils are of the same forms as those
found in the underlying rocks.

Dark grey limestone with black flint nodules ; the Lower Carboni-
ferous corals identified by FrRECH are obtained in this horizon.

A thick complex of sandstone and conglomerate with quartz pebblés.

Hsi-hsia-shan = Chinese characters unknown.
RicarroreN: China, vol. I11., p, 727.
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2. Friable quariz sandstone and shale in alternation.

1. Variegated shale, with layers of manganiferous clay iron-stone.

We see, therefore, that the coralline limestone forms a part of a thick
complex of clastic rocks, essentially composed of quartz sandstone and con-
glomerate, sometimes intercalating carbonaceous shales.

RICHTHOFEN, on the other hand, observed in the Tsu-shan section of the
same district, the following succession of rocks (in descending order) :»

5. Limestone.

4. Coal bearing series.

/- Dark sandy, carbonaceous shale with a coal seam.

¢. Brown sandstone with indeterminable plant impressions.

d. Grass-covered and hidden.

¢. Black, fossilless siliceous shale.

b. Grass-covered.

a. Black sandstone and limestone in alternation ; the limestone is
fossiliferous— Productus and other brachiopods, bryozoa, a gastro-
pod and a tetracoral. Lower Permian according to FRECH.

Thick bedded limestone, with numerous flint nodules ; fossiliferous—

(98]

Fusulina richthofeni SCHWAGER

in its upper portion.

2. Quartz sandstone and conglomerate.

1. Granite.

From the palaeontological evidence, bed 3 and the lower part of the bed
4 are surely Lower Permian in age; hence it follows that the under-
lying quartz sandstone and conglomerate may represent the uppermost
Carboniferous.

The comparison of these two sections gives us an idea, whether Nos. 2—4
in the Tsu-shan section may not possibly represent all the complexes in the
Hsi-hsia-shan section, although TIESSEN pointed out another possibility viz., that
No. 2 in the former section may be the equivalent of Nos. 6-7 in the latter.®

L.oczy also was at Hsi-hsia-shan ; he likewise found there ‘ Carbonkalk ”

and siliceous  shale intercalated in a thick complex of quartz sandstone and

1) RicurHOFEN: China, vol. 111., p. 716.
2) Ricarnoren: China, vol. IIL, p. 743.
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conglomerate, and collected in the dark limestone some foraminiferal remains ;
it is stated that ScuwaGER took notice of them as representing a new genus
closely allied to Sciiwvagerina® The details of the foraminifera are, how-
ever, nowhere given by ScHWAGER or by LORENTHEY ; but it seems to me
almost incredible that a type of foraminifera very like Sciiwagerina ever
existed in the Lower Carboniferous time. If the assumption concerning
the stratigraphical correlation of the coralline limestone, advanced above, is
taken into consideration together with this account on the foraminifera con-
tained in the same limestone, then we find that the Lower Carboniferous age
of the said rock is by no means free from doubt. /
10-13. There are a number of coalfields in the vicinity of Tshung-king-fué" in
the southern part of Sze-chuan; the coal bearing series intercalates also
marine sediments, limestone and other clastic rocks, and the fossils found

by CREMER in these marine sediments are regarded by Frech?

as indicating
Lower Carboniferous age. - CreEMER noticed at Ban-dji-kou® (10) 15 li
SSE of Nan-tshwan,” the following rock-succession, in descending
order :
Hard, compact dark bluish limestone with Productus plicatilis Sow.
Soft, yellowish sandstone with Productus semireticulatus Fremm, P.
Plicatillis Sow., Orthothetes cremistria PHILL., O. radialis PHILL.
10 cm. thick.
Hard, bluish crystalline limestone. 40 cm. thick.
Reddish brown shale. 10 cm. thick.
Reddish brown shale, with ferruginous nodules.
Rocks unexposed. 20-30 cm.
Shale with strings of pyrite.
Coal seam 1.36 m thick.
Shale.

Hard grey limestone.

1) Loczy: in Wiss. Ergeb. d, Reise p. Grafen B. SzechEnyI, vol. 1., p. 355.
2) Tshung-king-fu= 7B} Ky

3) FrecH: in RicHTHOFEN’s China, vol. V., pp. 81-86.

4) Ban-dji-kou=Chinese characters unknown.

5) Nan-tschwan=gg)I|
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At Lui-hwang-tshang? (Méi-tan-kou-6rr)? (11), 20 li SE of a temple on the:
Tschonn-fu-shan,® CREMER observed :
Thick bedded grey limestone with Spirifer glaber var. symmetrica,
Athyris ambicua, Dalmanella resupinata, Productus plicatilis and.
P. cfr. cestrensis.

Shale

Coal seam

Shale, with pyrite strings,

? Limestone
At Ho-she-bien® (12) 25 li SE of Nan-tschwan-hsien, likewise :

Massive limestone

Yellowish white sandstone, 20-30 m. thick, intercalating a 0.5 m. thick

limestone layer.

Rocks not exposed. 1—2 m.

Coal seam, 1.5 m.

Grey and white shale, with red flecks. 8 m. thick.

Yellowish sandstone. 5 m. thick.

Thick limestone.

Soft greenish grey shale.

Yellowish sandstone.

Greyish green sandstone. :

Finally at Tshonn fu-shan (13) 100 li SSE of Nan-tschwan, CREMER found in a
bituminous limestone Dalmanella resupinata MARY., Euomphalus amoenus,
Kon., and Z. mitis Kox.

Yamapa who travelled through the adjacent district of Nan-tshwang-hsien,
Ki-kiang,” brought back no fossils suggesting Lower Carboniferous, although
he got Lyttonia nobilis WaAGEN at Ki-kiang.

14. Tou-tang,® east of Wei-ning,” Ta-ting-fu,® prov. Kwei-chou. Yamapa’s
collection contains splendid examples of

Orthothetes crenistria PaILL.

1) Lui-hwang-tschang = 5) Ki-kiang=Z£IT.
2) Meéi-tan-kou-Grr= Chinese characters 6) Tou-tang =gl
3) Tschonn-fu-shan= unknown. 7) Wei-ning =&

4) Ho-she-bien= . 8) Ta-ting-fu=kKEM
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from this locality ; FREcH who.examined one of the specimens which is figured
on Pl. XXIV, of this paper, recognised the Lower Carboniferous age of the
fossiliferous rock. Havasaka confirms this specific identification and - ex-
presses the opinion that the examples show certain features peculiar only to
those derived from the Lower Carboniferous and Devonian. On the other
hand, a number of specimens of Productus from Gai-kia-ping, SE of Wei-ning,
which FrecH identified with . guganteus, do not belong according to Havasaka
to the Lower Carboniferous species, but represent a form closely allied to 2.
yunnanensis 1.0czy of a much younger geological age.

15. In the province of Yun-nan, Lower Carboniferous rocks are well deve-
loped ; the annexed list compiled by DEPrRAT? shows their distribution,

the order of their succession and their fossil contents.

Region of the upper Blue : |
river, Environs of Yi-leang,? Region go-si;?nan and Region of Hoa-keuou.6)

of Yi-long?) etc.
h V. Limestone of Tou-mou-
nyib) with
Martinia glabra
Productus cora
Orthothetes crenistria
Endothyra crassa

h 1V. Black calcschists of Hoa-keuou, of Chan-keuou,”) of
Je-chouei-tang8) with
Choneles papilionacea
Productus striatus

[ h III. Yellow marl shale of
Hoa-keuou with

Glyphioceras
Awviculopecten dupontesi
Productella spinulosa

Polypora sp.

h II. b, Brown calcschist of [
Tien-sen-kouang?) et Lo-a-
tien,1?) with

Productus striatus

\ Mourtonia cayeuxi

j Euomphalus crotalostomus

Naticopsis neritinoides

1) Gai-kia-ping= R

2) DEPRAT et MaNsuy: Etude géologique du Yun-nan oriental. 1 partie. DEepPrat: Géologie
générale. 1912. Pp. 102. 3) Yi-leang=9hk 4) Yi-long=S

5) Hoa-keuou= 6) Tou-mou-nyi=

7) Chan-keuou=" 8) Je-chouei-tang= og) Ti'en-sen-kouamg—_-}Chmese Biisacten nnkoown,



Region of the upper Blue . |
river. Environs of Yi-leang, Rgg:on gf}fs‘]‘; P argd Region of Hoa-keuou

of Yi-long etc.

h II. a, Red sandstone with-
out fossils and a marly shale
of Tien-sen-kouang, Lo-a-
tien,

h I. Shell marl and marly
sandstone with

Spirifer subconicus
Spiriferina insculpta | |
Rhynchonella angulata | X
Orthis sp. | p
Proetus ellipticus | |

One of the most interesting fossil faunas in the present material is that
collected by Mr. Y. Isunir from Hwang-tu-pu,” Chi-yang-hsien? prov. Hu-
nan. The locality is in the southern part of the said province, a little north
of Yung-chou : hence it is in, or at least near, the district where the marine
Upper and Middle Devonian rocks are known to be extensively developed as
mentioned in the preceding chapter. IsBil's collection comprises, according
to Havasaka, three species of brachiopoda which follow :

Spirifer bisulcatus Sow. (abundant)

Athyris royissii L’EvVILLE. (abundant)

Rhynchonella pleurodon PanL. (rare)

Of these fossils, the first is essentially a Lower Carboniferous species,
although it occurs also in the younger, Trogkofel beds of the Carnic Alps ; the
second possesses a more extensive vertical range, being known from the
Uppermost Devonian to the Permian ; and the third, which is also essentially
a Lower Carboniferous and Uppermost Devonian species, is recorded from the
Upper Carboniferous of Moscow. The fauna, indeed, can be Uppermost De-
vonian or Lower Carboniferous in age, and further detailed correlation is im-
possible on the material at hand.

The aforementioned facts, seem to warrant us in concluding that the

marine Lower Carboniferous deposits are developed to a certain extent in the

1) Hwang-tu-pu=%+48
2) Chi-yang-hsien =7} B2 BR(k MHF)
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province of Yun-nan and also in Kwei-chou (if Orthothetes crenistria from
Tou-tang is not from a Devonian stratum)., But we lack any convincing
evidence in favour of FRECH’s assumption, that the Lower Carboniferous sea
overflowed the most part of southern and northern China. On the contrary,
the impression that I get from a general survey of all the facts known in this
connection is that the fossiliferous bed of Hwang-tu-pu may rather represent
either a stage trausitional from the Upper Devonian to the Lower Carboni-
ferous, or at most the lowest division of the Lower Carboniferous, rather than
any higher stages of the latter ; so it seems to me most likely that the exten-
sive Upper Devonian sea shrunk gradually towards the end of this period
from the interior of China, until in the Lower Carboniferous age it became
almost confined to the present area of Yun-nan (and also a part of Kwei-chou?)
in the southern part of continental China, the more northeastern part, includ-
ing what is now Hu-nan, and Kiang-si, being then uncovered by marine water,
the remnant of which seems to have existed there, if at all, only at the very

beginning of the Lower Carboniferous.

As seen from the above explanation, it is only provisionally that we treat
the following fossils in the present material under the heading of Lower
Carboniferous :

1. East of Tou-tang,® Wei-ning-chou, Ta-ting-fu, prov. Kwei-chou

(Yamapa Coll., No. 53.)

Orthothetes crenistria (PHILL.) FRECH.
It was found in a dark shale.

2. Hwang-tu-pu, Chi-yang-hsien, prov. Hu-nan (Isan Coll.)

Sperifer bisulcatus SOWERBY.

Athyris royssii L’EVEILLE.

Rhynchonella pleurodon PHILLIPS.

These were found together in a gray shale, being accompanied by fragments

of crinoid stems and a Fenestella.



Brachiopoda.
(I. Havasaka).
Strophomenidze.

Orthotetes, FiscHER.
Orthotetes crenistria (PuiL.) Frecu.

PL. XXIV., Figs. 6 and ;.

1911. Orthothetes crenistria, FRECH :—v. Ri1CHTHOFEN’s China, vol. V.,
p. 76. pl. 10, fig. 6.

The specimens now under consideration were first studied by Prof. Frecu
when Prof. YABE showed him the specimens several years ago. Of the three
lots of the species from the different localities in China then known to him,
the present material was selected as the type or the representative. One of
the two specimens was figured by him, and his description was based on it.

The species was first introduced as Spzrifera crenistria by PHILLPS in the
second part of his *“ Geology of Yorkshire” (1836), and subsequently, as far
as the writer is informed, such generic names as Streptorhynchus, Orthis,
Orthothetes (Orthotetes), Schuchertella or Schellwienella were attached to it.
In 1908, Girty" planned a general classification of the Carboniferous Ortho-
tetinae, and many of the allied genera was arranged and correlated to each
other. According to his system, the shells of Ortkotetes are not plicated and
have “ moderately developed dental plates in the ventral valve, which con-
verge and unite, inclosing with the pseudodeltidium a triangular pyramidal
chamber.” Moreover, the convergent dental plates unite at their junction to
a median septum to form “ a triradiate structure.”

On examining the Chinese specimens that are represented by two inner
casts of the shell, one finds that the dental plates, or FRECH's “ Zahnstiitzen
are not convergent, but on the contrary, they are divergent, and also rather
short. They lack a median septum which is continuous with dental plates in

Orthotetes. Thus the Chinese species represents an independent type to which

1) G. H. Girry:—The Guadalupian Fauna, p. 164. 1908.
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GirtY gave no distinct name whatever, but numbered it 6 in his table. This
is the group which ScHELLWIEN placed in the genus Ortkothetes of WAAGEN!
(i.e. Schuchertella of Girry), but must be different from the named genus of
GIRTY'S circumscription.  With regard to the internal structure of the fossil
FRECH observes that it * zeigt zwei kraftge divergirende Zahnstiitzen, die nicht
sehr weit in die Schale hineinreichen.®” Whether his “ Zahnstiitzen ” repre-
sent the same thing as are in general called the dental plates is not quite
certain, yet at all events, the Chinese fossil really has such a structure as
FRrECH observed.

If, therefore, GIrTY’s classification is authoritative, then the present fossil
must not be regarded as an Orziotetes s.s., but it would, together with several
forms in SCHELLWIEN’s collection® form a new group, such as was numbered 6
by Girry. No new or better subgeneric name is here proposed because it
belongs to GIrTY’s work, but the writer follows FRECH's expression of
Orthotetes crenistria. :

Though different from the ordinary forms, the Chinese fossil finds equi-
valents in some of the old known exemples of the crenistriated species
of Orthotetes.  Thus, for instance, if one supposes a specimen in DAVIDSON'S
monograph (pl. XXVIL., fig. 9) to possess the interior features represented
by figures 5 and 6 in the plate XXVI.,, it will be the equal of the Chinese
species now being considered. Another form remarkably allied to the latter
is Ortkotkgtes crenistria PHILL. var. Kel/li7 M’Coy which has been described and
illustrated by voN ARTHABER from Armenia. As far as the external form is con-
cerned,—for the interior is inaccessible—the two forms,the Chinese and Armenian,
are almost coincident. There must, however, be a reason for FrRecu’s having
identified or even compared them in the work describing Chinese fossils. He
was no doubt well acquainted with the Armenian form. Therefore, although

M’Cov’s variety far more closely resembles to the Chinese fossil than the

1) E. ScHELLwiEN:—Beitr. z. Systematik d. Strophomeniden d. ob. Palaeozoicum. Neues
Jahrb. 1901, 1., p. 6.

2) RicHTHOFEN’s China, vol. V., p. 77.

3) E. ScHeELLwien:—L c.

4) F. Frecu and ArRTHABER:—Palaeozoicum in Hocharmeinen und Persien, p. 200. 19 co.



207

form described as Orthothetes crenistriaV by ARTHABER, the writer dares
not call the Chinese brachiopod by any other name than that given by FrecH.

. Regarding his group 6, Girty says that it comprises species ‘ Devonian
and early Carboniferous.” Orthotetes crenistria var. Kellii M'Coy also repre-
sents lower Carboniferous age. Therefore the Chinese fossil is likely also to
indicate a period not younger than the lower Carboniferous. In this connec-
tion a word may be added in conclusion. The fossil may be described some-
what in the following way, but not more in detail because the material is not
at all suited for that.

The ventral valve is rather conspicuously concave, the beak probably
being twisted downwards. Hinge-line is somewhat shorter than the maximum
breadth of the shell. The dorsal valve is very strongly convex, apparently
somewhat flattened along the median line, The shell on the whole is wider
than long. Interiorly the ventral valve has the impressions of adductores and
divaricatores, the latter being radially striated and surrounding the former.
The muscular impressions as a whole have a transversely elliptical outline.
The twisted beak is broken away, but the divergent dental plates are shown
in the transverse section on the partially preserved area. The internal sur-
face of the dorsal valve possesses a low short median septum which longitu-
dinally traverses the faint muscular impressions of the adductors. The inner
surface of both the shells is ornamented with fine, distinct, rounded costa that
fade away posteriorly, but become very distinct on the anterior and lateral
margins. These radial costae are much more distinct in the dorsal valve than
in the ventral. In the marginal region narrower subordinate costa appear in
the intercostal spaces. By means of the repetition of this process there are
often seen three or more smaller costae intercalated between the larger ones.
In addition to these radial costae there are also transverse or concentric ones
that are very faint, and are almost unrecognizable when the surface of the cast
is magnified by a lens. They are extremely obsolete on the inner
surface of the dorsal valve, but are somewhat stronger in the opposite valve.

Thus on the interior surface of the ventral valve, the visceral portion looks as

1) FrecH und ARTHABER:—I. C.
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if there were numerous warts very regularly arranged crosswise. The radial
coste number about 5 or 6 in a space of 5 mm. where the intercalation of
thinner ones takes place on the dorsal valve. They are somewhat more widely
apart from each other.

In another specimen, also a cast but of the exterior surface of a ventral
valve, the radial cost® are very narrow, but evenly prominent along the whole
of their course. They increase in number anteriorly by means of interpolating
new cost® between the older ones. The whole surface is traversed by con-
centric strize that are very faint but clearly recognizable. The interspaces are
much wider than the costa themselves. This specimen closely resembles that
from the Tournaisien of Belgium (Pl XXIV., fig. 7). It is very strange that
FRrRECH’s attention was not attracted to the distinction of the outer and inner
surfaces of the valves.

Dimensions (partially estimated) :—

Length. Width. Thichness. Hinge-line.  Length of septum.
ca. 60 mm. ca. 70 mm. 30 mm. + ca. 60 mm. 20 mm.
Width of the muscular impression. Length of the same.
25 mm. X 17 mm.

Locality :—East of Tou-tang, Wei-ning-chou, Ta-ting-fu, prov. Kwei-
chou. .

Geological Age :—ILower Carboniferous. In the neighbourhood of this
locality Productus cora and Prod. aff. yunnanensis were found by Prof. K.
Yamapa. The latter two seem to be Upper Carboniferous or Permo-Carboni-
ferous because the Prod. cora of that locality represents the younger type
which was described by Diexer? from the Permian of the Shan States; while
Prod. yunnanensis is a permo-carboniferous® species. Thus there seem to be
two stages of the Carboniferous Formation developed in that neighbourhoed,
provided Girrty’s schedule is strictly followed.

This is the only species among the fossil brachiopods from China which

is strictly lower Carboniferous. It is very interestfng that in the vast territory

1) C. Diener:—Anthracolithic Fossils of the Shan States, p. 19. 1911.
2) L. v. Loczy:—Wissenschaftl. Ergebn. d. Reise d. Graf. BELA SzECHENYI in Ostasien, II1.,
p. 125, pl. VL, figs. 1 and 2. 1890.
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of China there are no other localities where a lower Carboniferous fossil has
been discovered. Almost all of the so-called lower Carboniférous species of
Frecn and others are in reality those that exist through all the stages of the
Carboniferous even up to the Permian. For instance the brachiopods from
Shan-tung that were reported by I'REcH as lower Carboniferous forms are not
confined to that period but reach far upwards.?

Orthotetes of the other sense than that of FrecH also is not strictly a
lower Carboniferous form, for it has been recorded from the Permo-carboni-

ferous formations of China and Indo-china by Loczy? and Maxsuy®

respectively.
Spiriferidee. g
Spirifer, SOWERBY.
Spirifer bisulcatus, Sow.
Pl. XXIV., Figs. 8 and g.
1836, Spirifera bisulcata, Puirrips :(—Geol. Yorkshire, II., p. 218. pl.

IX., fig. 14.

1854. Spirifer bisulcatus, SEMENOW :—Fauna der schlesischen Kohlen-
kalkes. Zeitschr. d. deutsch. geol. Ges., VL., p. 334.

1858. Spirifera bisulcata DavipsoN :—Monogr. Brit. Carb. Brach., p.
31. pl. VI, figs. 6-9; 13-17.

1808.  Spirifer bisulcatus, DE KoNinck :— Descriptions of the Pal. Foss.
of New South Wales, p. 1g2. pl. XIV., figs. 5, 5a, 5b.

1900. Spirifer trigonalis var. bisulcata ; SCHELLWIEN :—Die Fauna der
Trogkofelschichten, etc., p. 73. pl. XI., figs. 4-5.

1900. Spirifer bisulcatus, ScuriN :—Die Spiriferen Deutschlands, p. I1T,
pl. X, fig. 6.

1) I. Havasaga:—On the Carboniferous Brachiopodss' from the Po-shan Districts in Shan-
tung (in Japanese). Jour. Gzol. Soc. Tokyo, vol. XXIV., p. 16g. 1917.

2y L.v. Loéczy:—op. cit., p. 85. pl. L., figs. 22-27.

3) H. MaNsuy: —Mission du Laos. Mém. Serv. Géol. 'Indochine, Vol. I., Fasc. IV., p. 121:
p. 36.
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? 1909. Spirifer bisulcatus, SOMMER :—Die Fauna des Culms von Konigs-
berg bei Giessen. Neues Jahrb., Beil.=Bd., XXVIIL, p. 632. fig. 2.

? 191'1. Spirifer bisulcatus, FREcH :—voN RicHTHOFEN's China, vol. V.,
p-72aplitr; figie. '

? 1913. Spirifer bisulcatus, MANSUY :—Faune du Carb., inferieur du Tran-
ninh. Mém. Serv. Géol. I'Indochine; vol. I1., fasc. V., p.:32:pl
Wiyt

Spirifer bisulcatus is essentially a lower Carboniferous species, although
it has been described in far younger formations, for instance, in the Trogkofel
beds. The first record of this species in China is that of FreEcH, who described
it as in material collected in Shan-tung by voN RicHTHOFEN. FRECH'S
material, however, seems to have.been very poor and fragmental, so that he
could not give a picturc.ofa complete example of the species. It seems to
the writer that it is not quite safe to give any definite specific name to such
an incomplete fragmental fossil. The restoration that Frecu attempted (Fig.
2a) is rather arbitrary ; other palaeontologists than he might have imagined
the complete form of the fossil in an entirely different way. ¢ The furrows
which bound the mesial fold on the upper valve are scarcely more prominent
in this (species) than in several others,” says PuirLips in his diagnosis of
the species. There is nothing to show this characteristic in the examples of
FrecH. The areal aspect (Fig. 2d) resembles that of Spirifer Tschernyschewi
STUCKENBERG rather than that of an ordinary Spirifer bisulcatus: the former
is an upper Carboniferous species discovered at Samara, in Russia.

A large number of specimens of the species the majority of which are
fragmental, were collected by Mr. Y. Isia1 in the province of Hu-nan. They
were found together with several other species of Brachiopods all of which
represent the lower Carboniferous in Europe. Among these specimens there
are several complete ones which are very well preserved and conséquently
form the basis of the diagnosis which will follow.

In order to distinguish S}Z'rz'fcr bisuleatus from the allied forms Sp.
trigonalis and Sp. integricosta, S‘CUPIN, in his monograph, says that the “aus-

esprochene Neigung zur Theilung der Rippen, vor allem derjenigen auf
g I > k=] b= >
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Sinus und Sattel ” is the most noteworthy of the characteristics of this species.
In reality the dichotomous increase of the ribs takes place on the fold and in
the sinus in the Chinese examples also. But the lateral ribs are very regular
and simple in the latter, dichotomy being seldom met with. In this respect
the Chinese specimens now at hand do not appear quite coincident with the
species Sp. bisulcatus according to the circumscription of ScupiN, who says.
“ Die Zahl der Lateralrippen ist sehr verschieden, je nach dem ein mehr oder
weniger grosser Theil derselben eine Theilung erfihrt.” The writer‘long
hesitated over this point.

On the contrary DAvipsoN says that these radial ribs “ are simple, and
rarely bifurcated, but increasé occasionally’ by intercalations at various dis-
tances from the beak.” This species is separated from Sp. sfiratus, also an
allied form, in having ¢ einfache, weniger zahlreiche, aber dafiir breitere,
gerundete Rippen, die sich gelegentlich teilen.” D& KonNick’s observation is -
here very noteworthy : “ In young specimens most of these folds are simple,
while in adults the two or three folds adjoining the ventral furrow and the
dorsal ridge are bifurcated. Scupv’s figure, though not very clear, shows the
fact asserted by DeE KONINCK, one or two of the ribs next to the median sinus
appearing to be dichotomous. Inthe Chinese specimens now undz:r considera-
tion the same thing is observed in some of the larger examples.  Thus the
latter are identified with Sp. bisulcatus Sow.

The shell is rather broader than long, the hinge-line representing the
maximum breadth ; outline, oval or subrhomboidal. =~ Both valves are almost
equally convex and nearly equally curved. Each valve has a strongly crooked
beak ; the two beaks almost touch each other. The ventral umbone is very
high above the hinge-line and pointed outwards. Beneath it is a high, tri-
angular but concave area with a delthyrium in the middle. The dorsal area
is not exposed, the umbonal expansion being very inconspicuous and hardly
over hanging the hinge-line. The sinus on the ventral valve is already dis-
tinct at the tip of the beak, and gradually increase in width anteriorly ; it is
moderately deep. Corresponding to it there is a distinct fold on the dorsal
valve, also traceable up to the beak. Each valve is ornamented with from 30

to 40, rounded, wide, simple radial ribs. Those on the fold or in the sinus are

.
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somewhat narrower than those on the lateral portion of the shell owing to
their dichotomous increase. On the dorsal fold the ribs show an inclination
to arrange themselves into three groups. Two ribs separating the median
sinus of the ventral valve from the lateral portions are extraordinarily broad,
and show dichotomy. Corresponding to these two peculiar ribs, there are two
especially deep grooves or furrows limiting the two sides of the mesial fold on
the dorsal valve. The interspaces in alternation with the ribs are nearly half
as wide as the ribs. Tateral ribs are very simple and distinct even in the um-
bonal region. These ribs and grooves are traversed by a small number of
concentric growth lines which are not very distinct. Each of the ribs is pro-
vided with very fine, concave strize, which are visible only with the aid of a
magnifier.

Dimensions :—

Length. Width. Thickness.
20 mm. 22 mm. 15 mm.
25 mm. -+ 30 mm. 21 mm.

Locality :—Huang-tu-pu, prov. Hu-nan.
This was collected there in association with

Athyris roissyi L’EVEILLE.

Rhynchonella plewrodon PHILLIPS.
Geological Age :—Lower Carboniferrus (?).

Athyridee.
Athyris, M’Cov.
Athyris royssii L'EveiLé.
Pl. XXIV., Figs. 10-14.
1857. Athyris Royssi, Davipsox (pars) :—Monogr. Brit. Carb. Brach., -
p. 84. pl. XVIIL, figs. 8, g, 11.

1862.  Athyris Royssii, DavipsoN :—On some Brachiopoda collected in
India by A. FLEMING, etc. Quart. Jour. Geol. Soc., vol. XVIIL.,

p. 27. pl. L, fig. 6.
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1883. Athyris Royssii, WAAGEN f—Salt-Range Fossils IV., p. 475. pL
XXXIX., fig. 10; pl. XL, figs.'6, 7,'8, 11, 12.

1887. Athyris Royssiz, DE KoNINCK :—Faune du Calcaire Carb. de la
Belgique, p. 85. pl. XIX., figs. 16-28.

1890. Athyris Royssii, NIKITIN :—Dépots carbonitéres et Puits artésiens
dans la Region de Moscou. Mém. Com. Géol., vol. V., No. 5,
pp- 68 & 166. pl. II1., fig. 8.

1897. Athyris Royssit, DIENER :—The Permo-Carboniferous FFauna of
Chitichun, p. 59. pl. X, figs. 1, 2, 3, 6.

190g. Athyris Royssii, SOMMER :—Die Fauna des Culms von Konigsberg
bei Giessen. Neues Jahrb., Beil.—Bd., XXVIII., p. 629.

Quite a large number of well preserved specimens were collected by Mr.
Y. Isum in the province of Hu-nan. All the specimens are rather small there
being hardly one that in point of size will equal those figured by Davipson or
De Koninck. They are almost of the same dimensions as those from the
Productus-limestone of Salt-Range, figured by WaAGEN. Some of them have
yielded to some diastrophic pressure and are somewhat strongly deformed.

This species has been usually regarded-as representig the Lower Car-
boniferous age in Europe, as for example, in Belgium and in Britain. It is
very noteworthy that it has been recorded from the Zroductus-limestone in

southern Asia, as Davipson’s and WAAGEN'S bapers show us. On the other

hand according to WAAGEN, A¢/yres royssii in Europe does not seem to be
restricted to the mountain-limestone, but seems to pass up in its typical shape
into the Permian formation. The present material, therefore, may also in-
dicate such a formation in the province of Hu-nan. But, on the other hand,
it was collected together with Spirifer bisulcatus and Riynchonella pleurodon,
the former of which also passes up to the Permo-Carboniferous formation,
while the latter is essentially Lower Carboniferous as far as the present
knowledge is concerned.

For the determination of the specimens not only the papers above cited
have been consulted, but also several specimens of Aziyris royssiz from
Europe have been brought into comparison. Among a number of Belgian’
examples there are several younger ones, which are almost oft he same small

1) WAaACEN: op. cit. p. 479-8.
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size as the Chinese fossils, so that they canﬁot» be descriminated from the
Tatter when the two are mixed together. Two of such specimens are pictured
on one of the plates in this paper for the sake of reference.

In all essential points the Chinese fossils are really nothing but A#.yris
royssit ; all the peculiarities that separate the species from any of the allied
species will equally distinguish the Chinese species from those latter. The
only thing that cannot be left unmentioned is that none of the Chinese
specimens possess spines on the conentric growth lines or lamelle on the
surface of the shell. The species seems to be characterized by this feature
with several other points, for DaAvipsoN remarks that A#hyris royssii is
distinguished from a very closely allied form, AtZyris planosulcata, by its
spines, which are very different from the surface sculptures of the latter.
SomMER even identified a fossil from the Culm of Konigsberg bei Giessen
with this species on account its possessing such spines.? Such minute things
as spines, however, are preserved in the fossil state only in very rare cases.
It is not an every-day thing that one should find the spines of any Productus.
The same must also be true of the surface ornamentations of the Atkyris.
In reality, it seems that there have been very few examples ever discovered
with the details of the surface features preserved uninjured ; there are very
few records of such fossils. In rea>lity, however, there are a few specimens
among the materials from China that have radial ribs upon the concentric
lines.

As Waacen" has remarked this species is very variable with regard to
the degree of the development of the median fold of the shell. According to
De Koxinck the dorsal valve has a median fold which occupies in adult speci-
mens not more than the anterior half of the shell ; this fold correspoads to a
sinus “assez profond de la valve opposée.”™  Davipson, however, says, in
his diagnosis of the species, “ The valves are almost equally and uniformly

convex up to a certain age, after which a broad mesial fold of greater or

1) Davipson:—Monogr., p. 185.
2) SomMEer:—Iloc. cit.

3) WaaceN:—op. cit., p. 475.
4) Dr KoNiNCk:—op. cit., p. 85.
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lesser elevation is gradually formed in the dorsal valve, and a corresponding
‘sinus in the ventral one.” This sentence suggests that the sinus or the fold
of the shell is not necessarily discovered in young, small examples of the
species. SOMMER’S material seems a very small one, for he describes it as
4 mm. by 9 mm. in size. Of this specimen he says, “ Sinus und Sattel fehlen
vollig.” 1t is therefore not strange that in all of the Chinese fossils sinus
and fold are very obscurely developed or even absent ; for they are all rather
small examples. \

It is not, however, clear why the specimens from the province of Hu-nan
are all so sma’l; they all belong to one and the same stage of growth. With
respect to this point the writer suspects that these fossils may represent a
variety of the species. Among all examples ever described, however, there
are many that are of nearly the same size, and all of them are included in the
specific name of Atiyris royssit. The writer, therefore, does not try to
separate the Chincse forms as a variety of the species.

The diagnosis states: The shell is rather small, generally transversely
oblong in outline, but sometimes circular, composed of two almost equally
convex valves. The ventral beak is small and somewhat pointed, incurved,
truncated by a circular pedicle opening of varying magnitude ; this hole is
contiguous with the beak of the opposite valve. In most of the specimens
there is hardly a median sinus that is distinctly recognizable, although in some
of the larger examples the shell is somewhat flattened along the median line.

The dorsal beak is obtuse, only slightly pointed, and crookcd in beneath
the opposite one. The mesial fold corresponding to the sinus of the ventral
valve is scarcely developed at all; in some smaller specimens the shell is
even very slightly flattened medially. The margin of the shell is prolonged
as a lamella, the two valves being already in contact inside the very margins.
The surface is ornamented with numerous concentric lines of growth which
are somewhat lamellar or scaly. The borders of these lamelle are likely to-
have been provided with spines, as it is shown in a few of the specimens by
radial ribs with rounded tops. The hinge-line is inferior to the greatest

breadth of the shell, and not straight but slightly slopes down laterally. In
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one of the broken specimens, which shows the interior of the shell, it is

observed that the spirals are directed laterally.

Dimensions :(—
Length. Width. Thickness. Hinge-line.
13 mm. 16 mm. S mm. 10 mm.
14 mm. : 17 mm. S mm. 10 mm. :
15 mm. 18 mm. O mm. 11 mm.
15 mm. 18 mm. 8.5 mm. 1T mm.
18 mm. 20 mm. 13 mm. 14 mm.

Remarks :—As already stated by Davipsox one of the forms most closely
resembling this species is probably Atiyris planosulcata. The concentric
growth lines of the Chinese specimens are sometimes more or less prominent
and then look something like inconspicuous lamelle. They are, however, by
no means equal to the lamellae that characterize the species just mentioned
above. With regard to this point DAvIDsON's notice in his monograph should
be consulted.

Athyris expansa PriLL) also is not fundamentally different from the
species just under consideration. This, however, is not so small a species as
the latter. Also the ventral beak of the former is quite obtuse and not pointed
as in the latter. Moreover, Atiyris cxpansa seems to be somewhat more
elongated transversely in outline than A. roysszi.

There is another species which it is necessary to compare with the present,
namely, Athyris membranacca De Kon.® The small examples of this species
too are without sinus or fold on the valves respectively. It has a habitus
very similar to that of Azkyris royssii of China. DE KONINCK'S species,
however, is much less transverse in form; it is also inferior in thickness to
Athyris royssiz.  Thus the latter species appears to be a form between
Athyris planusulcata and A. menibranacea.

Locality : —Huang-tu-pu, prov. Hu-nan. Associate fossils are :

Spirifer bisulcotus.

Rhynchonella plewrodon.

1) Phillips:—Geology ot Yorkshire, I1., p. 220, 12. X,, fig. 18. 1535.
2) DEe KoN Nck: - op. cit., p. 8g. pt. XI., figs. 1-6.
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Geological Age :—As has been alreacy mentioned, the species is existent
up to the Permian formation in Asia as well as in Europe. According to
SoMmMER, ¢ Das Vorkommen dieser Art beschriinkt sich in Belgien auf Tournai.
Sie soll aber schon im obersten Niveau des Oberdevons und anderseits im

Fusulinenkalk des Obercarbons von Russland vorhanden sein.” The Chinese

species, however, may represent the Lower Carboniferous Age, because

among the accompanying fossils there is Riynchonella pleurcdon which is at

present believed to be confined to the Lower Carboniferous except in the

neighbourhood of Moskou.!

1836.

1336.

1878.

? 1887.

1387.
1890.

Rhynchonellidze.

Rhynchonella, FiscHgRr.

Rhynchonella pleurcdon PaiLLvs.

Pl. XXI1IV., Figs. 15-23.
N
Terebratula pleurodon, PuiLLips :—Geology of Yorkshire, II., p.

222. pl. XII.,.figs. 25,.26, 28.

Tercbratula ventilabrum, Puinries :—ibid., p. 223. pl. XII,, figs.
36, 3%, 39.

Rlynchonella  pleurodon, DAVIDSON :
Brach., p. 101. pl. XXIIIL., figs. 1-14, 16, 21.

Rhynchonella  pleurodon, TraurscHoLp :—Die Kalkbriche von
Mjatschkowa, p. 353. pl. XXXVIL, figs. 7, 8.

Rltyuchonella pleurodon, D Koxinck :—Faune du Calcaire Car-
bonifére de la Belgique, VI. partie, p. 51. pl. XV, figs. 1-23.

Monogr. Brit. Carbon.

" Rhynchonella leta DE KoNiNek :—ibid., p. 54..pl. XV., figs. 24-51.

Rhgynchonella pleurodon, WALTER :—Ueber eine ‘Kohlenkalkfauna
aus der dgyptisch-arabischen Wiste. Z.d. d.g. G., XLIL, p. 433.
pl. XXIV, fig. 9. /

. Rhynchodella pleurodon, DE Koniyck :—Descriptions of the

Paleozic Fossils of New South Walse, pp. 75 and 170. pl. IX,,
Fig. 4.

1) 'T'ravrscroLp:—Die Kalkbriiche von Mjatschkowa, p.
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1909. Rhyuchonella pleurodon SoMMER :—Die Fauna des Culms von
Konigsberg bei Giessen. Neues Jahrb, Beil-Bd., XXVHI, p.
630. pl. XXIX., fig. II.

Several specimens of this species were collected by Mr. Isun in the
province of Hu-pei, together with Spirifer bisulcatus and Atlyris royssii.
In this fauna the last species is the most predominant, while RZynchonella
Pleurodon is the rarest, at lest in this collection. Moreover, only a very few
are well preserved, so that the characteristics of the species are revealed in
such examples alone. One thing that must he remembered is the fact that
the Chinese specimens are on the whole remarkably smaller than those
known from various other parts of the world. In all essential points, how-
ever, the fossils at the writer’s hand are really nothing but RAynchonella
pleurodon.  Although in the dimensions of the specimens the Chinese fossils
differ to some extent from the figures of PuirLips, they are coincident
morphologically. The same is the case with the figures in the pictures by
the other authors whose names are given above.

The palxontologist whose circumscription of the species is the most
comprehensive is no doubt Davipson.  This is seen at once if his monograph
is read through or his figures are examined. R/U’?l[/l()ll(’[&l mantie, SOW.,
Rltynchonella ventilabrum, PuiLL., Rhynchonella davreuxiana DE KONINCK
and Riynch triplex M'Coy were by him united to this species. Thus this
naturalist stands as the opposite extreme to the one represented by D
Koninek. The present writer is not disposed to follow either _(;f the two in
circumscribing the species. For instance it seems better to the writer that
Rhynchonella mantie as represented by the figures of DavipsoN, should be
retained as an independent species different from Riynchonella pleurodon.

Also in this paper the writer is inclined to abandon the species R/ynuc/o-

nella leta DE KoNixck which was proposed as a new species by the author.

Judging from what is said in the description as well as from the pictures, the
latter ““ species 7’ cannot differ much from the present species, although there
may be apparent differences between the two forms. DE KoNIxck confesses
that the separation of these two forms as independent was carried out after

long hesitation. According to him they differ in dimensions, in description,
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and in the number of the radial ribs. These differences are constantly
existent, and when taken in connection with the difference of their geological
.age, led DE KoNInck to regard them as independent species.

However, the pictures of the two species now under consideration given
in the work of DE KoxIxck on the Belgian Carboniferous Brachiopods, do not
present the diverse features that one would expect from the verbal explana-
tion in the text. Neither in point of size nor in the form and the number of
the ribs, can the two be separated as fundamentally distinct from each other.
There are transitional stages in both of the two forms, some of which are
very closely allied in spite of being drawn as different species. This fact will -
be readily appreciated if one examines the pictures somewhat more carefully.
Upon the geological age of the two forms D KONINCK seems to have laid
somewhat too much stress. According to TrAuTSCHOLD this species was
found at Mjatschkowa in associatidn with Spirifer mosquensis and other
upper Carboniferous fossils. The Russian material seems to be quite well
determined or identified, and consequently, TRAUTSCHOLD may be relied upon
as a reporter of the upper Carboniferous Riynchonella pleurodon. The
species may thus be regarded as existent up to the lower part of the upper
Carboniferous. Therefore the difference in the horizons in the lower Carboni-
ferous must be overestimated as specific difference. Fundamentally speaking
the difference of geological horizons must not be taken as the basis of specific
distinction, but the opposite course may be followed.

The Australian examples described as of the species just under considera-
tion by DE KONINCK are not very well characterized. The configuration of
the specimen is widely different from those drawn in his previous work. If
this can be called Rhynchonella pleurodon, then the specimens of his
Rhynchonella leta no doubt represent individual variations of Riynchonclla
pleurodon.  The writer is unwilling to accept unreservedly the Australian
form as Rhynchonella plewrodon. i

Of a large number of the figures of the species drawn by previous authors,
the ones most resembling the present specimens from China are those of fig.
2, pl. XXIII., of DaviDsON’s monograph and figs. 3, 7, 8, 9, 41, 42, and 43,

pl. 15 of DE Konixek’s Faune du Calcaire Carbonifére. Mere comparison of
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the Chinese specimens with the said figures is sufficient for the identification
of the former with R/iynchonella pleurodon. The only difference noteworthy
between them, as has already been stated, lies in the diversity in size, the
Chinese examples being remarkably smaller. The following verbal descrip-
tion may be helpful for understanding the nature of the Chinese specimens.
The shell is roughly speaking transversely oval in outline, composed of a
very strongly convex dorsal valve and relatively flat ventral one. The beaks
are pointed, especially the ventral one, which extends somewhat beyond the
opposite beak. There seems to be a circular pedicle foramen at the attenuated
extremity of the ventral beak, although it is not very obvious in the present
material. The cardinal area is hardly recognizable. In the umbonal region
of the ventral valve there rises along the medial line something like a low
ridge which has a very strong curvature and becomes much depressed in the
anterior half or 2/3 of the shell. In other words, the median sinus of the
ventral valve is recognizable first at a considerable distance from the beak,
the shell being raised along the median line within that distance. On the
contrary the lateral portion of the ventral valve is concave instead of being
convex, and consequently two of the radial ribs between the median sinus
and the lateral parts rise very abruptly and conspicuously above the surface
of the median sinus. The dorsal valve is more or less evenly and strongly
convex, with a slightly prominent median fold corresponding to the median
sinus of the ventral valve. Although the median fold is not very conspicuous
in relation to the sinus, the anterior margin is somewhat rectangularly concave,
and the concavity is occupied by the tongue like prolongation of the ventral
valve. The surface of both the valves are ornamented with rather few,
prominent, angular, radial ribs, of which three are found in the median sinus
of the ventral valve ; on each side of the ventral valve six of them occur. On
the median fold of the dorsal valve there are four of them, and on each of the
lateral parts there are five. The ribs being very strongly angular, the margin
exhibits a very remarkable zigzag, of which the crests or angles are very
acute on the lateral parts in the ventral valve, while they are so on the

anterior or the median part in the dorsal valve.



221

. Dimensions :—
Length. Width. Thickness.
O mm. I0 mm. 5.5 mm.
15 mm. 17 mm. 10 mm.

Remarks :—The above diagnosis is based chiefly on a small specimen
which is the most complete among the examples at hand. The number of the
ribs is small because the shell itself is small. The shell is also less transverse
than those figured by DavipsoN or DE KoNINCK, and this also would be
expected from the smallness of the specimen itself. “In the fry the shell is
at times somewhat triangular, the width b.eing equal to the length, but with
growth the shape becomes more transverse, and rapidly increases in depth or
convexity, “remarks Davipson. D Koninck describs the number of the
ribs in the median sinus as varying from 4—7 in this species, and in reality in
none of the larger examples is the number below 4. But if the pictures of
the small examples are taken into account this number can be reduced to
three or even less (for instance in figures 17—20). Thus the Chinese speci-
mens are nothing but smaller or younger examples of Riynchonella pleurodon.

Locality :—Huang-tu-pu, prov. Hu-nan.

At this locality this species was collected together with Spirifer bisulcatus
and Atkyris royssii.

Geological Age :—Of the three species of Brachiopods found in this
locality the present species is essentially confined in Europe to lower Carboni-
ferous rocks, although it has been reported from the upper Carboniferous at
Mjatschkowa. The other two have a very wide range of distribution both
vertical and horizontal, and reach up to the Permocarboniferous formations.
The only species therefore that determines the geological age is the present
one. As, however, the latter is not absolutely restricted to the lower Carboni-
ferous, the writer is much troubled as to the final determination of the geo-
logical antiquity of the fauna.

It is noteworthy that the three species from the very locality are

somewhat smaller than the same from the other parts of the world.

.
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