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I. Introductory Notes

In 1935 when I had described 23 species in 16 genera of brachiopods and
trilobites from the Olenoides zone of Neietsu, little was known of its strati-
graphic position. This fauna was provisionally correlated to the Stephen fauna
of western North America, because it contains Olenoides, Kootenia and Tonkin-
ella. The areal survey of the Neietsu anticlinorium was later carried out in
detail by YosiMura and HUKASAWA. When [ have made the preliminary field
work with YOosIMURA, | was fortunate enough to find Olenus at the Yongwol
i.e., Neietsu coalfield. :

Subsequently YoSIMURA (1940) divided the Cambro-Ordovician Chosen group
of the anticlinorium into five formations and the classification was confirmed
by Hukasawa (1942). The Machari formation is one of them which is located
between the Gakoku and Samposan formations. These two formations are,
however, not very fossiliferous and their fossils are already described respec-
tively in the parts VII and VIII in this series of publication.

The Machari formation is chiefly composed of bluish gray limestone, black
argillaceous limestone, marl and black shale in alternation and rich in fossils
at several horizons. The structure of the area is, however, highly complicated
by thrusting and folding in addition to partial fluting of frequent alternation
of thin-bedded rocks. Therefore it is very difficult to establish the zonation.
However, the field observations combined with indoor work enabled me to dis-
tinguish two faunas in the so-called Olenoides zone of Neietsu.

The Tonkinella fauna containing Peronopsis rakuroensis, Tonkinella kobaya-
shii, Olenoides asiaticus, Mesocrepicep/mlu:s subquadratus and Anomocarella corea-
nica occurs in the lower part of the formation. The Eochkuangia fauna com-
prising Phoidagnostus, Pseudagnostus, Komaspis, Eochuangia, Proceratopyge and
others is evidently younger in age and most widely spread. While the Tonkin-
ella fauna is related to the Stephen, the Eochuangia fauna bears some affinity
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with the Baltic fauna. These two faunas are containded in dark gray and
bluish gray limestones, but the next three faunas are found in black shales.

The Komaspis-Twayaspis zone yields some species of Pseudagnostus, Eochu-
angia and Proceratopyge which are common with the FEochuangia zone, but
Twayaspis is characteristic of this zone.

The Olenus-Glyptagnostus zone is Upper Cambrian and may be younger
than the precedings.

Finally, the Hancrania shale of Punddk-ch’i may be close to the Olenus zone,
although their stratigraphic relation is not well known.

The localities of fossils are cited below according to these zones. The
Machari fauna described in this volume was collected by Messrs YOSIMURA
and Iwava, jointly with myself in part. My cordial thanks are due to them.

On this occasion 1 have described several fossils procured from North
Korea and South Manchuria. Some of them were collected by Mr. K. Sarro
from the Rinson shale in the Chunghua (Chuwa) area, south of P'ydgnyang.
The South Manchurian ones belong partly to my own collection and partly to
the old institute collection made by Dr. Y. OzAwA and others. Here I record
my thanks to these collectors.

It was a project in my studies on trilobites to restore Asiatic trilobites
as much as possible. In taking up this project in 1940, the restored illustra-
tions of Drepanura premesnili and some other Kushanian trilobites were drawn
by Mr. Shiro Suzukl and first published in my paper, Studies on Cambrian
Trilobite Genera and Families. Since then more than three-quarters of Asiatic
trilobite genera have been drawn by him with admirable skill, until his lamental
death early in September, 1960. Here I wish to express my warmest thanks
to him for his continuous assistance through some 20 years.
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Phylum Brachiopoda, Class Articulata
Order Atremata
Family Obolidae
Genus Lingulella
1. Lingulella machuriensis, 111, 9 ... ..o 13
Order Neotremata
Family Paterinidae
Genus Paterina

2. Paterina coreanica, n. sp., III, 8 ... .o i 13
Genus Micromitra
3. Micromitra coamisculptilis, n. sp., I, 21 ... . i i 14

Family Acrotretidae
Genus Acrotreta
4. Acrotreta yongwolensis, n. sp., 11, 6-7 . ... it iiiiiiiiiinns 14
Phylum Mollusca
Class Monoplacophora, Order Tryblioidea
Family Tryblidiidae
Genus Propilina
5. Propiline antiqua, n. sp., 11, 20a-b, 2la-b............coiiiiiat, 15
Class Gastropoda, Order Archaeogastropoda, Text-figure 1
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Subfamily Macluritacea,

Family Onychilidae

Genus Kobayashiella ........... ... .. .cciiiiieiiiiiiiaia .. L
6. “ Kobayashiella” masariensis, n. sp., 11, 4a-b ...... .. ..

Family Protoscaevogyridae, n. fam. ......................c..ooo..

Genus ProtoSacaevogyr@ .............ouue e e e

Superfamily Euomphalacea

Family Proeccyliopteridae, n. fam. .................coiiiiiiiiinn..
Genus Proeccyliplerts « ... ve oot e e e
Class

Famly Hyolithidae
Genus Hyolithes

7. Hyolithes cybele III, 5 ... .. . i e
Phylum Arthropoda, Class Trilobita
Subclass Miomera
Order Agnostida
Suborder Eodiscina .........ouitiiiiii i e
Suborder Agnostina ........... oo
Family Glyptagnostidae,
Genus Glyptagnostus

8. Glyptagnostns reticulatus, 1X, 10-15 ... ... o oot iiinii ..
Family Peronopsidae,

Genus Peronopsis

9. Peronopsis rakuroensis, III, 1-3 ... .. . . . . i i
Family Phalacromidae
Genus Phalacroming, N. . . .....oooi it

10. Phalacromina minor, n. sp., 1X, 9
Genus Phoidagnostus

11. Phoidagnostus obsoletus, 111, 12-14 . ... ... ... ..o iiiuiiiannnnn ..
Family Agnostidae,

Genus Homagnostus

12. Homagnostus hiszkoshii, n. sp., VIII, 1-14 ... ... .. ... ....ocivinn..
Family Pseudagnostidae,

Genus Pseudagnostus

13. Pseudagnostus primus JIII, 15-17, V, 8-12 ... .oiiiiiiiininirnnnnnnn

14. Pseudagnostus marginisulcatus, n. sp., III, 10-11 ..........ooeeeno.n.
Subclass Polymera
Order Corynexochida ... .....iveinnt ittt et e e eae e
Family Dorypygidae
Genus Olenoides. .. .....ouu e e

15. Olenoides asiasticus, I, 22-25. .. .. . o iii ittt iiee
Family Oryctocephalidae, Subfamily Tonkinellinae
Genus Tonkinella ... .....c.ouuu e eniiee it et aeaas

16. Tomkinella breviceps ..........cuvvirenieunneunnn.

17. Tonkinella kobayashii, 1, 3-4
Family Dolichometopidae
Genus Amphoton

18. Amphoton deois, X, 13. ... ittt it e
Family Damesellidae, Subfamily Tingocephalinae
Genus Tingocephalus -

19.  Tingocephalus concavolimbatus, X, 5 ... .uuuuireiiieiieaiineinneins
Family Leiostegiidae, Subfamily Eochuangiinae
Genus Eochkuangia K

20. Eochuangia hana, V, 15a-1b, 16-17 ... ..ottt iiieannanns

21.  Eochuanagia hana subsp. conica, VII, 8-14........cciviiiiinnnenns .
Family Pagodiidae, Subfamily Pagodiinae
Genus Lisania

22. Lisenia conica, n. sp., V, 3-4 ......... P e
Family Komaspididae ...........ooitiiiiiiiietiiiiiiaiannnnn Cheens
Genus Komaspis, Subgenus Parairvingella

23. Komaspis (Parairvingella) comvexus, 11, 23, IV, 1-2. . ..o uviennnn..

24. Komaspis (Parairvingella) megalops, n. sp., VIII, 17-22 ........ eee
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31




34.

35.

36.

37.

38.

39.

40.

41.
42.
43.

44.

45.
46.

47.
48.
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Family Dinesidae, Text-fig. 14
Family Telephinidae

Genes Telephing ...........ciiiii 39
Order Ptychopariida,
Suborder Ptychopariina
Family Ptychopariidae, Text- ﬂg. e 39
Genus Ptychopariz .. e ..
Ptychoparia kochibei, X, 1 4
Ptychoparia orientalis, X1, 13 ... . . 43

Ptychoparia coreanica 44
Ptvchoparia bipuncta, 44
Genus Elrathia . .... ..o e 45
Elrathia chuwaensis, X, 14-15, XI, 9-10 : 47
Elrathia hoboi, X1, 1-8 ... ... e e 48
Elrathia cfr. hoboi, X1, 12. .. ... i i 49
Elrathia spinifera, n. sp., 11, 10-13 ... .. ... .. ... i 49
Genus Elrathiella

Elrathiella taira, n. sp., IV, 3-4 50
Genus Luia 50
Subfamily Alokistocarinae 50
Genus Alokistocare 51
Genus Amecephalus 51
Amecephalus saitoi, n. sp., XI, 11 ... . .o i i 51
Family Olenidae, Text-fig. 3 .. ..ot i 52
Subfamily Oleninae

Genus Olenus ... ... 54
Olenus asiaticus, IX, 16a-b ... .. .. i 54
Subfamily Oleninae ?

Genus Hancranmia, 0. €. .....uoue e ee e e e 55
Hancrania brevilimbata, n. sp., IX, 2-6. ... i, 55
Subfamily Leptoplastinae

Genus Ctenopyge

Ctenopyge (?) sp. indt,, VIIL, 23. ... ... i 56
Subfamily Papyriaspinae ........ ..o 57
Genus Hedinaspis

“ Hedinaspis” granulatum, n. sp., IX, 7 ..., 58
Genus Rhodonaspis

Rhodonaspis (?) similis, n. sp., IX, 1 ..., 59
Family Emmrichellidae

Subfamily Emmrichellinae ........... oo 59
subfamily Liostraciniinae............ v 60
GenUS LiOSIFACINA . .. .ottt e 60
Subfamily Bowmaniinae, Text-fig. 4 .. 60
Genus Paragraulos . .........e it et 62
Paragraulos parvicaulis, n. sp., 1, 2 ... 0. i . 62
Genus Yongwolia, n. €. .....ooviiiiiiiiiin .. .. 62
Yongwolia ovata, n. sp., I, 1 ... 63
Yongwolia kagesi, n. sp., X, 10 63
Yongwolia () hesterna .......... ... ueiiiiiiiii i 64
Subfamily Changshaniinae, Text-fig. 5 64
Genus Parachangshania ...................c....... 65
Genus Wentsuia 65

Family Agraulidae, Subfamily Agraulinac
Genus Megagranulos . .. .......oou i e 65

Megagraulos medius, n. sp., 11, 2-3 ... 66
Megagraulos breviscapus, n. sp., 11, 1 66
Megagraulos cfr. coreanicus, X, 11 66
Genus Metagraulos ................... 67
Metagrarlos, n. sp., V, 14, . i i e 67
Metagraulos () n. sp., V, 1 o i 67
Genus Kuljumbindg . .........coiviii it e 68

Subfamily Plethopeltinae

i s MR,
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Ganus Plethopaltella. .. .. ..o e s
Genus Plethometopus
49. Plethometopus longispinus, X, 19 . ... i
Subfamily Kingstoniinae
Genus KingSIOMi@ . .o o oot e it e e e
50. Kingstonia pavallela, X, 183-b. .. .ot
Family Ptychaspididae, Subfamily Saukinae
Genus Hemashania
51. Hamashania (?) sp., X, 17 ... i i s
Family Solenopleuridae, Text-fig. 6
Subfamily Solenopleurinae
Subfamily Solenopariinae
Genus Solenoparia
52. Solenoparia subtoxz, n. sp., V, 5
Genus Grandioculus
Genus PeiSAani ...........o.iiiii i e e
Subfamily Menocephalitinae
GenUS NIRASPIS « v e e et e e e e e e e e et e et e
Subfamily Solenopleuropsinae
Family Dokimocephalidae
Subfamily Dokimocephalinae
Genus Ilddingsia
53. “Iddingsia” orientalis, X, 16
Subfamily Acrocephalitinae
Genus Acrocephaling ........... . i
54.  Acrocephaling trisulcata, 1X, 17 .. ... . . . . . i i
Family Crepicephalidae, Text-fig. 7
Genus Mesocrepicephales . ...............ue et iieanann
55. Mesocrepicephalus subquadratus, 1, 18; 11, 14, (?) 15; X, 6-7 ........
56. Mesocrepicephalus airaghii, 1, 19; X, 9
Family Conokephalinidae, Text-fig. 8
Genus Conmokephaling ............c... o e e
Genus Westergaardella, . €. . ......e et e e
57. * Westergaardella™ coreenica, n. sp., 1X, 8...
Genus Lakella, n. g.
Genus Wulitti@ ........ ... i e e
Genus Schoriella
Genus Catuniella
Genus Meisterella
Family Asaphiscidae ............i it i
Subfamily Asaphiscinae
GenuUS ASEPAISCUS oo oo v oo e e s
Subfamily Anomocarellinae, Text-figures 9-10
Genus Anomocarell@. ... .....c...uuuuee e
58.  Anomocarella coreanica, n. sp., 1, 8-11, 26; II, 6, 16
59.  Awmomocarella coreanica longa, n. subsp. 1, 7; 1I, 17 ...
Subgenus Manchuriella
SUbEeNUS ERLorachiS . ........uouuuiiiie it
60. Anomocaralle (Entorachis) brevifrons; 1, 13; V, 21-22
61l. Amomocarella (Entorachis) longifrons, IV, 18a-b, 19 ................
62. Anomocarella (Entorachis) gmulis, n. sp, V, 7
63. Anomocarella (Entorachis) sp. nov., II, 4
Genus Metanomocarella
Genus Huudwarella
SUbZENUS HONANASPES .. o v oo e i iseiee e ee e e e e e e e ae e ee e
64. Hundwarella (Hc spis ?) matsuslzztaz, n. sp., XII, la-b ..
Genus Pseudoliostmcma N
Genus Proasaphiscus .............
65. Proasaphiscus yabei, XII, 3
66. Proasaphiscus huoliensis, XIL, 2 ........ e
Subgenus Szeaspis .........iiiiiiiiiinii.
Subfamily Liopariinae, Tcxt fig. 11

68
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67.

68.
69.

70.

71.

72.

73.
74.
75.

76.
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Genus Changshanocephalus .................c.c.ccceuiuieiiiueinnni..
Subfamily Lioparellinae, n. subf., Text-fig. 11 .
Genus Lioparella ...............................
Lioparella longifolia, n. sp., I, 20a-h ..
Genus Koptura ......................
Kopture bispinata, n. sp., VII, 1-7....
Koptura cfr. bispinata, X, 12 e e
Genus Wutingshania ............... . .o iiiiiiin
Subfamily Elviniinae, Text-fig. 11 ..
Genus Maladioidella ................
Subfamily Idahoiinae, Text-fig. 11
Subfamily Cooseilinae

Genus Coosia

Coosia (?) sp. indt., IIL, 24 ... .. . . .
Family Anomocaridae, Text-fig. 12........................ .
Genus Amomocare . .......................

Genus Saimachia ......................

Genus Eymekops ......................

Eymekops perlongatus, n. sp., 1, 5-6 . ...

Eymekops mesops, n. sp.,, V, 13 ........ e

GeNUS ANOMOCATASPIS ..o ie e e 115
Genus Hamiwoides. .. ......c..oiiuiiiii i 115
Haniwoides longissimus, n. sp., 11, 7 .... ieeeee..... 116
Haniwoides tenuis, n. sp., II, 8-9 ... ... . . ... i 116
Haniwoides (?) puteolatus, n. sp., 11, 18-19; III, 18-22 ... ........... 116
Genus Walcottaspidella .............. ... .ccciiiiiiiiianiei... 117
Family Tsinanidae ........... ... ... . i 117

Suborder Dikelocephalidina

Family Dikelocephalidae

Genus Briscoia

Briscoia (?) sp. indt., IIL, 23 ... ... .. ... .o 117
Suborder Asaphina

Family Ceratopygidae

Subfamily Proceratopyginae ................ciiiiiiiiiiiiin.. 118
Genus Procer@topyge ..........o...iueeeoe i e e 118

77, Proceratopyge (Proceratopyge) sp. indt., V, 2 .......ccooviiinnoinn. 118
Subgenus Kogemium . ......... ...t 119

78.  Proceratopyge (Kogenium) rotundum, 1V, 5-17; VII. 15; VIII, 25, IX,
202 e e 120
Subgenus Lopnorites

79.  Proceratopyge (Lopnorites) rectispicatus, VI, 11-12 .................. 120

80.  Proceratopyge (Lopnorites?) robustus, n. sp., VI, 13; IX, 23, (?) 22.. 121
Subfamily Ceratopyginae ............oevuiiiiiiiiieeiiiieannnennns 121
Subfamily Iwayaspidinae, n. subf. Text-figure 13 ... 122
GENUS JWaYASPIS, T e v or vt e e ettt e e e e 122

81. Iwayaspis asaphoides, n. sp., VI, 1-10; VIII, 24; (™ IX, 24 ........ 122
Family Uncertain :

82. Meraspid, gen. et sp. indt., VIII, 16 . .......o.ieriinnreeiaannennns

83. Meraspid (?) gen. et sp. indt.,, VIIL, 15........oiiiiiiniinnn..n.

84. Free cheek and Pygidium, gen. et sp. indt., V, 19-20

85. Two immature pygidia, indt., V, 6,23 .................

86. Two hypostomata, indt., I, 12; I, 5 .....ooieieitiniiiiiinnnins

IV. Notes on the major Classification of Cambrian Polymeric Trilobites

Of ASIaL it 125

Order Redlichiida ....................

V. Reference

Order Corynexochida, Text-figure 14 ..
Order Ptychopariida, Text-figure 15
Class Trilobita

POSESCIIPL . o\ vttt it e e

Index.
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II. Localities and Fossils of the Machari Fauna

1. List of Localities of the Tonkinella zone.
104. 1.9km. NNE of Mach’a-ri (BR:8E), Puk-mydn (JtiE), SW top of Yo-bong (Fig).
105. Ditto.
109. Ditto.
201. 500 m. SSW of Suang-dong (JK#if), Yongwdl-myon (Z#EE).
219. 300 m. NE of Ssitol (i7#), Yongwdl-mydn, path to the royol tomb.
293. 600 m. NE of Hasong-ch’i (‘F{3lff), Puk-myon.
296. SSE of Hasong-ch’i, Puk-myon.
304. 1l.4km. E of Konggi-ri (#%%:8), Puk-mydn, E of 302 point.
306. 1.9km. E of Konggi-ri, Puk-myd&n.
311. 150 m. S of Chik-kok (&%), Puk-myon.
Ita-10. 450 m. N of Nol-tari (#{#%),Puk-mydn.
Nei-2. North of Yongwol.

Table 1. Fossils from the Tonkinella Zone.

| %L(;camy —— Fossil 1704 |105( 109|201 | 219|293 | 206|304 306 | 311 | L& | el
: Micromita coamisculptilis R X
Peronopsis reckuroensis X | X | X | X X‘ X | X R
a Olenoides asiaticus o IX— o X T
: Tonkinella kobayashii X 7 X 7 X 7 o
3 _ S JENUU SRS
Ptychoparia bipuncta ' X X
Elrathia spinifera | X | X
% Paragraulos parvicaulis o o 7
; Yongwolia ovata B ?7
Yongwolia kagasi T X -
Mesocrepicephalus subqua;lmtus X X
Mesocrepicephalus airaghii X o o X
Anomocarella coreanica o X X | X|X X | X X o
) A arella coreani longL; » X
9 Anomocarelle (Entorachis) R :
4 brevifrons x
Anomocarella (Entorachis) sp. n—x_
Lioparelle longifolia o 7 o
Eymekops perlongatus X
Hypostomata, gen. and sp. indt. X
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Locality

Fossil

Lingulella manchuriensis

Paterina coreanica

Acrotreta yongwolensis

Propilina antiqua

« Kobayashiella ” masariensis

Hyolithes cybele

1
111

200

. KoBAYASHI

204 :225

Phoidagnostus obsoletus

Pseuddagnostus primus

Pseudagnostus marginisulcatus

Eochuangia hana

Lisania conica

Komaspis (Parairvingella) convexa

Elrathia taira

Megagraulos medius

Table 2.

226227228229

X X

Fossils from

245 ! 255 | 257

T
P X

Megagraulos breviscaps

Metagraulos sp.

Metagraulos (?) sp.

Solenoparia subtoxea

Mesocrepicephalus aivaghii

Anomocarella (Entorachis) brevifrons

Anomocarella (Entorachis) longifrons

Coosia (?) sp.

Haniwoides longissimus

Haniwoides tenuis

Haniwoides (?) puteolatus

Briscoia (?) sp.

Proa;leratopyge (Proceratopyge) sp.
indt.

Proceratopyge (Kogenium) rotundum

Free cheek and pygidium, gen. and
sp. indt.

Pygidia, gen. and sp. indt.

o R
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the Eochuangia Zone.
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2. List of Localities of the Eochuangia zone.
111. 14 km. NE of Niing-dong (BiF), Yongwol-mydn (B=#H).

N 200. 500 m. SSW of Suang-dong (7ksjf), Yongwdl, E of a ridge.
: 204. 1.25km. NE of Moha-ri (33 T&), Puk-my&n (L&), on border with Yéngwél-
myon.
225. 400 m. E of Moha-ri, Puk-myon.
226. Ditto.
227. 300 m. ESE of Moha-ri, Puk-my&n.
228. 650 m. NE of Saltol (577), Yongwdl-mydn, NW of 292 m. point.
229. Ditto.
245. 550 m. N of Suang-dong, Yéngwdl-mydn, at pass of Punddk-ch’i (%),
255. 1.2km. NE of Mach’a-ri (EERER), Puk-mydn, W of Nol-tari (#54%)-
257. 1.1km. NE of Mach’a-ri, Puk-mydn, SW of Ngl-tari.
258. Ditto.
259. Ditto. :
260. Ditto.
261. Ditto. :
262. 900 m. NE of Mach’a-ri, Puk-myén, SW of Ngl-tari. 3
271. 500 m. S of Kok-kol (#&if), Puk-mydn, NNW of Pundgk-ch’i, NE of 213 m.

point.
4 273. 750 m. S of Kok-kol, Puk-mydn, NW of Pundék-ch’i, S slope of cableway.
B 274. 1.25km. W of Kok-kol, Puk-myon, NNE of Chiing-san (8f[L).
280. 500 m. NNW of Kok-kol, Puk-mydn, W of Punddk-ch’i.
281. Ditto.
287. 400 m. S of Hasong-ch’i (TF#al), Puk-mydn.
292. 850 m. S of Hasong-ch’i, Puk-mydn, SSE of 287 m. point.
293'. 600 m. NE of Hasong-ch’i, Puk-myon.
286. 300 m. SSE of Hasong-ch’i, Puk-myé&n.
301. 1.15km. SE of Konggi-ri (#%#%), Puk-myon.
302. E. of Konggi-ri at junction with a big south valley, Puk-mydn.
93003. Mudong-gol (##4), Yongong-ni, Puk-myon, (Boulder).
Ito-2. Song-ch’i (#Alf), 1.45km. NE of Mach’a-ri, N of Nél-tari, Puk-mydn.
Ita-7. Ditto.
Nei-1. North of Yongwdl.

o

SN X

e e e e e

i

3. List of Localities in Black Shales.
196. 400 m. S or SW of Suang-dong (JK&if), Yongwol-mydn.

197. Ditto.

199. Ditto.

241. Pundok-ch’i (5fl%), 550 m. NW of Suang-dong, Yongwdl-myon ; Glyptagro-
stus zone.

242. Ditto. Hancrania zone.

256. W of Nol-tari (#345), 1.2km. NW of Mach’a-ri (EERE®), Puk-mydn.

313. Middle part of South Slope of Mt. Sambang-san (Z41), 1.1 km. E of Set’o
(F18), Puk-mydn. Jwayaspis zone.

Ita-1. 450 m. N of Nol-tari, 1.45 km. NE of Mach’a-ri, Puk-mydn, Glyptagnostus
zone.

Ita-11. Songch’i, N of Nol-tari, Puk-my&n.

Matsutoge. Adjacently N of Ita-1. Glyptagnostus zone.

%
3




PRI

ki

The Cambro-Ordovician Formations and Faunas of South Korea Part IX 11

Table 3. Fossils from the Black Shale Facies.

Locality
Fossil

196197
L

Glyptagnostus reticulatus

ta! Ita;Song

Coa1 242 956 313 L
109 241,242 256 313 1% 0 Gy

X

Phalacromina minor

Homagnostus hisakoshii

Pseudagnostus primus

f|_
|
|
|

Fochuangia hana conica

X
X
X

X

Komaspis (Parairvingella) megalops

X

Olenus asiaticus

Hancrania brevilimbata

Ctenopyge (?) sp.

« Hedinaspis” granulatum

Rhodonaspis (?) similis

Acrocephalina trisulcata

« Westergaardella ™ coreanica

Anomocarella (Entorachis) gracilis

Koptura bispinata

Koptura cfr. bispinata

Eymekops mesops

Proceratopyge (Kogenium) rotundum

Proceratopyge (Lopnorites) rectispicatus

Proceratopyge (Lopnorites) robustus

Twayaspis asaphoides

Meraspid, gen. and sp. indt.

Meraspid (?) gen. and sp. indt.

III. Description of Fossils

In this chapter the descriptions are given of about 60 species of fossils
beside some 20 indeterminable forms, including 35 new species and one new sub-
species in addition to 6 new genera, 2 new subfamilies and 2 new families

listed below.
Protoscaevogyridae
Protoeccyliopteridae
Iwayaspidinae

Lioparellinae
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Hancrania

Twayaspis

Lakella

Phalacromina

Westergaardella

Yongwolia

Acrotreta yongwolensis
Amecephalus saitoi
“Anomocarella corveanica
Anomocarella coreanica longa
Anomocarella (Entorachis) gracilis
Elrathia spinifera

Elrathiella taira

Eymekops mesops

Eymekops perlongatus
Hancrania brevilimbata

Haniwoides longissimus

Haniwoides ? puteolatus

Haniwoides tenuis

* Hedinaspis” granulatum

Homagnostus hisakoshii

lwayaspis asaphoides

“ Kobayashiella” masariensis

Komaspis (Parairvingella) megalops

Koptura bispinata

Lioparella longifolia

Lisania conica

Megagraulos breviscapus

Megagranlos medius

Micromitra coamisculptilis

Paragraulos parvicaulis

Paterina coreanica

Phalacromina minor

Proceratopyge (Lopnorites?) robustus

Propilina antiqua

Pseudagnostus marginisulcatus

Ptychoparia bipuncta

Rhodonaspis (?) similis

Solenoparia subtoxea

“ Westergaardella " coreanica

Yongwolia kagasi

Yongwolia ovata

As I have already discussed many families of the Redlichiida, and Corynexo-

chida and some of the Ptychopariida, special attention is paid here on the
Ptychopariina and lengthy discussions are given on the Ptychopariidae, Olen-
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idae, Emmrichellidae, Conokephalinidae, Asaphiscidae and Anomocaridae. In
addition, miscellaneous notes are presented as to the Eodiscina, Agnostina,
Komaspididae, Solenopleuridae, Crepicephalidae and so forth.

Finally, the classification of the Cambrian polymeric trilobites is discussed
with special reference to Asiatic groups.

Phylum Brachiopoda
Class Inarticulata
Order Atremata BEECHER, 1891
Family Obolidae KING, 1846
Genus Lingulella SALTER, 1886

Lingulella manchuriensis WALCOTT, 1911
Plate III, Figure 9. \/ PB398Y

1911. Lingulella manchuriensis WALCOTT, Smithson. Misc. Coll. Vol. 57, No. 4, p. 74, pl.
14, figs. 2, 2a.

1911. Lingulella marcia WavLcotT, Ibid. Vol. 57, No. 4, p. 74, pl. 14, figs. 3, 3a.

1913. Lingulella manchuriensis WaLCOTT, Cambrian Faunas of China, p. 69, pl. 3, figs.

; 1, la-e. :

3 1913. Lingulelle marcia WavrcoTT, Ibid. p. 69, pl. 2, figs. 6, 6a-f.

1916. Lingulella cf. manchuriensis Mansuy, Mém. Serv. géol, I'Indochine, Vol. 5, Fasc, 4.

. p. 11, pl. 1, figs. 7a-b.”

1916. Lingulella cf. marcia Mansuy, Ibid. Vol. 5, Fasc. 4, p. 11, pl. 1, figs. 8a-b.

1935. Lingulella marcia KoBayasui, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 4, Pt.
2, p. 64, pl. 14, fig. 1.

1935. Lingulella manchuriensis Kosayasu, Ibid. Sec. 2, Vol. 4, Pt. 2, p. 64, pl. 14, fig. 3.

; 1937. Lingulella manchuriensis REsseR and Enpo, Manchurian Sci. Mus. Bull. 1, p- 124,

1 pl. 24, figs. 7, 9-12, 14, 15; pl. 25, fig. 4.

: 1937. Lingulella marcic Resser and Expo, Ibid. Bull. 1, p. 124, pl. 24, figs. 1-6, 8.

1944. Lingulella manchuriensis Expo, Bull. Central Nat, Mus. Manch. No. 7, p. 54.

My opinion of uniting marcia with manchuriensis was endorsed by ENDO
(1944).

Occurrence :—Eochuangia zone at locs. 228, 229, 255 and 281 ; Solenoparia zone
of Doten, South Korea; Mapanian of Liaotung; Anomocare subquadratum zone
and Conokepalina zone of Tienfong, Yunnan-Tonkin border.

Order Neotremata BEECHER, 1891
Family Paterinidac- SCHUCHERT, 1893
Genus Paterina BEECHER, 1891

/

Paterina coreanica KOBAYASHI, new species
Plate III, Figure 8. PB3985

A ventral valve fairly convex, a little broader than long,’widest at about
a fourth from umbo which is tiny and only a little protruded; area obscure;
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surface marked with innumerable fine regularly concentric ridges, a few of
which are prominent; no radial sculpture.

Paterina lucine WALCOTT and P. orientalis WALCOTT are known respectively
from the Middle Cambrian of Liaotung and Shantung, and P. falingensis WANG
from the Lower Cambrian of Liaoning. This is the fourth species in the Far
Fast. It is different from the precedings in the greater length and convexity
of the valve, small but prominent umbo, regular concentric ornaments and lack
of radials.

Occurrence :—Eochuangia zone; Ita 7.

Genus Micromitra MEEK, 1873

Micromitra coamisculptilis KOBAYASHI, new species

, PB3786 v
(PA 3 c,w)

Plate I,' Figure 21.

1913. Aff. Micromitra sculptilis WALCOTT, non MEeEK, Cembr. Faune of China, p. 61,
pl. 1, figs. 6, 6a. B

The ventral valve in hand shows the net-work typical of Micromitra on
its test. In the mesial part there are fairly strong radial ridges which start
from umbo; a few concentric growth wrinkles also very pronounced. Though
the valve is imperfect, it is evidently similar to WALCOTT’s Micromitra sculp-
tilis from Manchuria in outline and convexity. Compared to his ventral valve
in fig. 6 the umbo is more stout and radial ridges are more numerous in this
valve.

The sculptilis in the Rockies (WALCOTT, 1912) appears to have regular
radials and concentrics and the umbo of the ventral valve is probably less
protruded.

Occurrence :(— Tonkinella zone; Loc. 109. This is the first report of occur-
rence of Micromitra in South Korea.

Family Acrotretidae SCHUCHERT, 1896
Genus Acrotreta KUTORGA, 1848

Acrotreta yongwolensis KOBAYASHI, new species
Pa3987-3~¢
pP83188~-3-7
Description :—Ventral valve low, conical with apex near the posterior mar-
gin; base subcircular, its diameter being almost thrice the height of the cone;
false area subvertical, ill-defined. Internally, apical callosity of moderate size;
foraminal tube clearly impressed; a pair of visceral areas found in front of
this cast; vascular sinus extending diagonally from this area for a short dis-
tance. Dorsal valve circular, slightly inflated ; median septum across posterior

half; concentric ridges fairly stout.
Comparison :—The cone of this ventral valve is much lower, if compared
with those of WALCOTT’s venie, lisani, pacifica, shantungensis and some other

L Plate III, Figures 6-7.
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some other Asiatic species. The rugose appearance of concentric sculpture is
another characteristic of this species.

Occurrence . —Eochuangia zond ; Loc. 200.

Phyllum Mollusca
Class Monoplacophora WENZ in KNIGHT, 1952
Order Tryblidioidae LEMCHE, 1957
Family Tryblidiidae PILSBRY in ZITTEL-EASTMAN, 1899
Genus Propilina KOBAYASHI, 1937

Propilina antigua KOBAYASHI, new species V

PM3989-2~20
Plate II, Figures 20a-b, 21a-b. fﬁ_w?o-.z—l/

Description :—Shell patelliform with apex fairly high, protruded anteriorly
(?) and incurved ; aperture somewhat oval, but very broad and only slightly
? narrower in anterior (?); surface orn&mented by numerous, fine, concentric,

more or less wavy growth striae some of which are thicker than many others;
test thick, internally undulated and faintly marked by radial lines; muscular
scars unkown.

Observation and comparison . —Five specimens are at hand two of which
are, however, very fragmentary. A smallest specimen which is selected for
the holotype has the aperture 6 mm. by 7mm. The apical portion is pro-
truded no more than a quarter of the length and so abruptly incurved that
the apex is drooping down. The shell is largely exfoliated. The internal
radial lines are impressed there as seen by cross light on the posterior (?)
side.

The largest specimen whose apical portion is broken off is 12 mm. high;
its aperture 22 mm. wide and 26 mm. long. The test is better preserved in
this than the preceding and shows numerous concentric striae.

There are two Wanwanian species of Propilina in Eastern Asia (KOBAYA-
sHI, 1933). One is P. empla which, compared to this, has a narrower shell
and quite convex. Its maximum height lies near the center of the aperture
which is elliptical and narrow. P. bridgei is the other which is quite dis-
tinct from this species in the low shell.

Occurrence :—FEochuangia zone at loc. 274.

Class Gastropoda. CUVIER, 1797
Order Archaeogastrt;poda THIELE, 1925
Superfamily Macluritacea FISCHER, 1885

Family Onychochilidae KOKEN, 1925

Genus Kobayashiella ENDO, 1937

1937. Kobayashielle ENDO, Manchurian Sci. Mus. Bull. 1, p. 314.
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1941. Kobayashielle KNIGHT, Geol. Soc. Am. Sp. Pap. No. 32, p. 165.
1960. Kobayashiella KNIGHT, BATTEN and YOCHELSON, Treatise on Invert. Pal. Pt. I-1.
p. 1187.

Type-species :—Straparollina circe WALCOTT, 1905.

Remarks:—As WALCOTT (1913) referred his circe to Matherella, it is close-
ly allied to Matherella walcotti KOBAYASHI, 1933, which is the type species of
Matherellina. They are both trochiformed gastropods having similar low
undulations on the test. The spire is, however, much lower in Kobayashiella
than in Matherellina. Kobayashiella was once suggested to be synonymous with
Scaevogyra (SHIMER and SHROCK, 1944), but the latter having Natica-like smo-
oth shell is quite distinct from the former.

ENDO said in his diagnosis of Kobayashiella that “ Spire composed of volu-
tions that are rather depressed”. This statement was undoubtedly derived
from WALCOTT’s description of “spire depressed”. Nevertheless, the elevated
spire of monotypic circe is clearly shown in KNIGHT’s illustration, 1941,- and
also in WALCOTT’s fig. 5, (1913). While WALCOTT’s circe was procured toge-
ther with Dictyites, Pagodia and other late Upper Cambrian trilobites in
Shantung, ENDO’s circe is represented by three specimens from the Kushanian
of Liaotung which appear to have depressed spires. One of them shows
elevated narrow ridges on the last whorl. Therefore ENDO's circe is speci-
fically distinct from WALCOTT’s.

“ Kobayashiella” masariensis KOBAYASHI, new species

/

/D»M399/ \% Plate 1lI, Figures 4a-b.

Description :—Spire composed of about two volutions very rapidly expand-
ing and coiling almost in a plane; inner volution a little sunken below the
upper face of the outer volution. Whorl section subtrigonally ovate; upper
wall slightly inflatted but becomes well rounded near periphery; lateral and
lower walls broadly rounded. Surface marked with narrow grooves separated
by wide intervals which are transversal on upper surface but gently arcuate
with forward convexity and swinging back on lateral side; some finer sculp-
tures seen on the intervals; umbilical side not well known.

Comparison —ENDO's circe, 1937, may be the closest ally to this species.
His species consists apparently of three volutions and has distinct ridges
which are fairly dense. Protoscaevogyra reversa agrees with the precedings in
the sinistral and nearly planispiral coiling, but differs from them in the more
gradual coiling, horizontal flat upper plane, scarcely sunken apex, subelliptical
whorl section and smooth test. These three species have no plane of sym-
metry. Therefore there is no possibility that either one of them is confused
with Strepsodiscus KNIGHT, 1948, which is a bellerophont genus.

Occurrence :—FEochuangia zone; lta 7.
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Family Protoscaevogyridae KOBAYASHI, new family
Genus Prnmsg‘amvogym KoBAYASHI, 1939

1939. Protoscaevogyra KoBayasui, Jubilee Publ. Comm. Prof. Yabe's 60th Birthday. Vol.
1, p. 286.

Type-species :—Pelagiella (?) reversa KOBAYASHI, 1935. (Fig. la-b).
Remarks :—The most re-
sembling to this genus may
be Maclurites, both having

the flat base,subangulate peri- a <
phery of the whorl and deep
umbilicus, but its discoidal
shell readily distinguishes it
from Maclurites. The whorl b
and spire are more rapidly d
expanding in it than in
Euomphalopsis and other dis-
coidal macluritoids. The two f e
essential distinctions of this
genus from these allies are Fig. 1.
the much broader section of a-b. Proscaevogyra reversa (KoBavasui) X1.5
the whorl and its very rapid from Kosavasui, 1935, figs. 5-6, pl. XI.
growth. c. Proeccyliopterus chronus (WaLcoTT) x10
" after WarcorT, 1913, fig. 9, pl. 5.

KNIGHT (1952) has syno- d-e. Pelagiella atlantoides (MATTHEW) X2
nymized this genus with after MAaTTHEW, 1892, figs. 6a & Gc.
Pelagiella, but Pelagiella (Fig. f. Pelagiella atlantoides (MATTHEW) X2

from KNIGHT, BATTEN and YOCHELSON in

1f) is quite different from A
Treatise, I, 1, 1960, Fig. 216-2.

this genus in the whorl sec-
tion, especially in the stronger asymmetry and the well developed umbilicus
of this genus. He noted further (1948) that “there is a possibility that Strep-
soidiscus may prove to be congeneric with Profoscaevogyra KoBAYASHI ”, but
the least possibility for their congenity is now self-evident from the above
statement.

It is my opinion that Profoscaevogyra is probably an early off-shoot of the
Macluritacea.

Distribution :—Kushanian of Korea.

Superfamily Euomphalacea DE KONINCK, 1881
Family Proeccyliopteridae KoBAYASHI, new family

Genus Proeccyliopterus KOBAYASHI, 1939

1939. Proeccyliopterus KoBayasui, Jubilee Publ. Comm. Prof. Yabe's 60th Birthday, Vol.
1, p. 286.

Type-species :—Platyceras chronus WALCOTT, (Fig. 1c).
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The peripheral carination is the most distinctive characteristic of this
genus which definitely distinguishes it from Pelagiella (Fig. 1d-e). Therefore
it is most difficult for me to understand the congenity of Proeccyliopterus with
Pelagielle which was repeatedly insisted by KNIGHT (1948, 1952).

WALCOTT states that “the striae of growth arch backward to the ridge,
indicating a sharp but small dorsal sinuosity in the peristome”. In this
aépect and in the location on the whorl and accordingly in its biological
bearing I can see no fundamental difference of this carination from the augu-
lation on the whorl commonly seen among euomphaloids.

In my opinion it agrees best with the Euomphalidae, s.1. or the Euom-
phalacea in modern sense, but it is quite improbable for this genus to be-
long to any post-Cambrian family. The genus is so far represented by a
solitary species from the Middle Cambrian of Shantung and there is no Upper
Cambrian euomphaloid. Therefore this genus must be a small early off-short
of the superfamiiy.

Distribution :—Middle Cambrian; Eastern Asia.

Class Eopteropoda TERMIERS, 1947
or Coniconchia LIASHENKO, 1957
Family Hyolithidae NICHOLSON
Genus Hyolithes EICHWALD, 1840
Vv Hyolithes cybele WALCOTT, 1905
PM3992 . Plate 1II, Figure 5.

1905. Hyolithes cybele WALCOTT, Proc. U. S. Nat. Mus. Vol. 29, p. 17.

1913.  Hyolithes cybele WALCOTT, Cambrian Fauna of China, p. 92, pl. 5, figs. 16, 16a-c;
pl. 6, figs. 7.

1937. ? Hyolithes crebescens RESSER and ENpo, Manchurian Sci. Mus. Bull. 1, p. 151, pl.
28, figs. 15-17; pl. 29, figs. 5-6.

Hyolithids are uncommon in the Cambrian of South Korea. Insofar as
one can see on the dorsal face, the hyolithid at hand agrees with H. ¢ybele in
the longicone having the apical angle of about 15 degrees, strongly arcuate
growth striae and absence of longitudinal markings.

Occurrence :—FEochuangia zone at Loc. Ita 2. WALCOTT’s cvbele including
crebescens is reported from the Mapanian and Taitzuan ¢f Shantung and
Liaotung.

Phylum Arthropoda SIEBOLD & STANNIUS, 1845
Class Trilobita WALCH, 1771
Subclass Miomera JAEKEL, 1909
Order Agnostida KoBAYASHI, 1935
Suborder Eodiscina KOBAYASHI, 1939
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At present it is generally accepted that eodiscids and agnostids indicate
two major groups of miomeric trilobites and no palaeontologist intends to
exclude the Agnostina out of the Trilobita. The morphological coincidence
of the Eodiscina with polymeric trilobites is now well ascertained not only
with their dorsal shields but also with the hypostoma of Pagetia as reported
by Opik (1952). The geological range of the Eodiscina is still confined to the
Lower and Middle Cambrian. For the geographical distribution it is certain-
ly remarkable that the Pagetidae have flourished greatly in the early Cam-
brian of Northern Asia where they revealed wide morphic divergence.

In 1935 1 have erected the proparian Pagetidae to distinguish the family
from the hypoparian Eodiscidae. Subsequently, in 1943 and 1944 | have car-
ried out an extensive revision of the eodiscids. As the result I classified them
into 5 families including 6 subfamilies. On that occasion, however, [ could
not have access of LERMONTOVA’s work (1940) in which she added Cobboldia,
Glabrella, Pagetiellus, Pagetina and Triangulaspis to the Pagetidae. I have
overlooked also RICHTERS paper (1941) in which they synonymized- the
Pagetidae and Dawsoniidae with the Eodiscidae of which they accepted only
one genus, Eodiscus, although they divided it into three subgenera, Eodiscus,
Serrodiscus (nov.) and Weymouthia. Next year they commented that Glabrella
and Triangulaspis are not eodiscids and that the validity of Pagetine is doubtful.

RASETTI (1945, 1948) on the other hand accepted the Pagetidae in which
he erected Pagetides for the Lower Cambrian forms. WESTERGARD (1946)
described an interesting eodiscid with a pair of tubercles on the cheeks for
which he proposed Auwlucodiscus. Subsequently it was replaced by Opsidiscus
WESTERGARD, 1949, on account of the preoccupation of the same name by
Aulacodiscus DOUVILLE, 1921. Then (1950) SHAW synonymized Hebediscus with
Dipharus by the reason that they were founded respectively on the adult and
larval form of an identical species. However, he accepted Eodiscus and
Weymouthia as two distinct genera of the Eodiscidae and Serroidiscus and
Paradiscus as. two distinct subgenera of Fodiscus, but he synonymized Hebe-
discidae and Dipharidae with the Pagetidae.

In the revision of the North American eodiscids (1953) RASETTI pointed
out the synonymy of Paradiscus, Spinodiscus, Brevidiscus, Deltadiscus and
Alemtejoia vespectively with Serrodiscus, Eodiscus Calodiscus, Eodiscus, and
Delgadoia. He surpressed Fopagetia and Mesopagetia, while he proposed Neo-
cobboldia for Cobboldia LERMONTOVA, 1940, non BRAUER, 1887, nec LEIPER, 1910.
At that time he classified North American eodiscids into 2 families and 8
genera as follows:

1. Eodsicidae including Eodiscus, Calodiscus, Dawsonia, Weymouthia and Ser-
rodiscus.
2. Pagetidae including Pagetia, Pagetides and Dipharus.

In the same year TEIXIERA erected Delgadellidae in accepting the priority
of Delgadella WALCOTT, 1912, to Delgadoia, Delgadiscus and Alemtejoia by sub-
jective synonymy. According to him Lingulepis lusitanica DELGADO, 1904, the
type-species of Delgadella, is the pygidium of Microdiscus sowzai DELGADO,
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1904.
In HuPE’s classification (1953) the eodiscids are schematized into 5 families
including 5 subfamilies as follows:
1. Hebediscidae (Hebediscus, Cobboldia, Triangulaspis)
2. Weymouthidae (Delgadoia, Alemtejoia (i.e. Pagetiellus), Weymouthia).
3. Pagetidae (Pagetides, Pagetia, Pagetina).
4. Eodiscidae
(1) Caldiscinae (Calodiscus, Cobboldites)
(2) Eodisicinae (Eodiscus, Serrodiscus, (i.e. Paradiscus)).
(3) Spinodiscinae (Spinodiscus, Metadiscus)
(4) Brevidiscinae (Brevidiscus (i.e. Calodiscus ?)).
(5) Dawsoniinae (Dawsonia, Deltadiscus).
5. Aulacodiscidae, nov. (Aulacodiscus).

In Treatise (1953), on the contrary, HOWELL accepted only 2 families,
namely,

1. Eodiscidae (Eodiscus, Calodiscus, Dawsonia, Opsidiscus, Serrodiscus, Weymou-
thia).

2. Pagetidae (Pagetia, Delgadoia, Hebediscus, Neocobboldia, Pagetides, Pagetiel-
lus, ? Triangulaspis).

Finally, POKLOVSKAYA’s classification in Principles (1960) is as follows:

1. Eodiscidae (Fodiscus, Serrodiscus, Calodiscus, Dawsonia).

Pagetidae (Pagetia, Pagetides, Triangulaspis, Hebediscus, Dipharus, Neocob-

boldia, Neopagetia, nov. (i.e. Pagetina), Pagetiellus, Glabrella).
3. Opsidiscidae, nov. (Opsidiscus).

POKROVSKAYA (1959) added three new genera from Tuwa to the Eodiscina,
namely Ladadiscus (L. limbatus POKR.), Tannudiscus (T. tannuolaicus POKR.)
and Shiveliscus (S. parvus POKR.) respectively to the Eodiscidae, Opsidiscidae
and Pagetidae.

The above review shows the agreement among modern palaeontologists
in that the eodiscids consititute a solid group of miomeric trilobites, but they
must be classified into 2 or more families. The bipartation by means of the
facial suture (1935) which had already been done by WESTERGARD in the sub
family rank, and later in the family rank by RASETTI, was applied by HOWELL

KOBAYASHI KOBAYASHI Hupe HowELL POKROVSKAYA Kosavasi(
1936 1943-44 1953 1959 1960 161
Eodiscidae Eodiscidae Eodiscinae
Fodiscidae
Dawsonidae Dawsonidae Dawsoniinae }
Fodiscidae Eodiscidae todiscidae Eodiscidea
Waymouthiinze
Weymouthidae Weymouthidae Weymouthiidae
Delgadeilinae

Pagetidae Pagetidue Pagetinae

Dipharidae ——— Hebediscidac Hehediscinae
Pagetidac Pagetidae Pagetidae Pagetidae
Pagetiden

Autacodiscidae Opsidiscidae — Opsidiscidae

Table. 4. The Classification of the Eodiscina.




The Cambro-Ordovician Formations and Faunas of South Korea Part IX 21

in Treatise (1959). HUPE’s classification (1953) which is more detailed, is very

similar to mine in 1943. POKRQVSKAYA’'s in Principles (1960) may be said

intermediate between the two kinds of classification.

Two important facts which 1 could not bring into consideration in my
previous classification are as follows:

1. The Pagetidae have appeared already in the early Cambrian, indicating a
parallel to the Eodiscidae, although morphologically they belong to the
same major group of trilobites.

2. Delgadella and Opsidiscus both having a pair of rudimentary eye-spots or
turbercles on the cheeks occur in the Lower Cambrian of Portugal and at
the top of the Middle Cambrian of Sweden respectively. While the
latter is closer to Pagetia than any other eodiscids, as WESTERGARD con-
sidered it a descent of Pagetia, the former is so intimate to Weymouthia
that R. and E. RICHTER claimed their congenity. In other words, the
fusion of cheeks has taken place intermittently on different branches.
With marked contrast with the Agnostina, the glabella or the axial lobe

is very stable or invariable in the Eodiscina, but on the basis of the above

mentioned facts it can be concluded that the bipartation (1) by the facial
suture bears a much higher taxonomic value than the other kinds of division

(2). Here my previous classification is emended in the light of the new facts

in the following manner.

Superfamily Eodisciacea

Family Eodiscidae
Subfamily Eodiscinae (Eodiscus, Calodiscus, Ladadiscus, Serrodiscus)
Subfamily Dawsoniinae (Dawsonia)

Family Weymouthiidae

Subfamily Weymouthiinae (Wevmouthia)

Subfamily Delgadellinae (Delgadella)

Superfamily Pagetiacea
Family Pagetidae
Subfamily Pagetinae (Pagetia, Pagetides, Neocobboldia, Neopagetia, Pagetiel-

lus, Shiveliscus)

Subfamily Hebediscinae (Hebediscus)

Family Opsidiscidae (Opsidiscus, Tannudiscus)

Finally, four eodiscidian species are known from the Lower Cambrian of
Central and South China. FEodiscus chintin',éshmzensis Lu, 1942, having the
trilobed conical glabella, tuberculate marginal rim and the multisegmented
axis of the pygidium belongs probably to Serrodiscus. Because the cephalon
is unknown of Eodiscus tingi Lu, 1942, it is difficult to say its exact generic
position. Hebediscus orientalis CHANG and Dipharus spinosus CHANG were found
together in the Shihpai shale. According to CHANG (1953), they are sufficient-
ly different to consider that the latter is not the immature form of the for-
mer. The genal and occipital spines are present in the latter, but absent in
the former as well as Dipharus insperatus CLARK.
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Suborder Agnostina SALTER, 1864

Since I had published a monograph on the agnostids and the supplementary
notes (1939), many new genera beside the proposals of two new families and
two new subfamilies, were erected by LERMONTOVA (1940, 51), RASETTI (1944),
LocHMAN (1944), WESTERGAARD (1946), Ruscont (1950, 52, 52), IvsSHIN (1953},
KoBAYASHI (1955), HARRINGTON and LEANZA (1557) and POKROVSKAYA (1958} as
follows :

Aspidagnostinae POKROVSKAYA, 1960

Canotagnostidae Rusconi, 1951

Hypagnostinae [vsHIN, 1953

Rudagnostidae LERMONTOVA, 1951

Baltagnostus LOCHMAN in LOCHMAN and DUNCAN, 1944 (Proagnostus ?

centerensis RESSER)

Canotagnostus RUSCONI, 1951 (Canotagnostus huarpeanus RUSCONI)

Culipagnostus RUSCONI, 1952 (Culipagnostus chipiquensis RUSCONI)

Cyclagnostus LERMONTOVA, 1940 (Cyclagnostus elegans LERMONTOVA)

Dolichagnostius POKROVSKAYA, 1958 (Dolichagnostus admirabilis POKROV-

SKAYA)
FEuplethagnostus LERMONTOVA, 1940 (Fuplethagnostus subangulatus LER-
MONTOVA)

Eurudagnostus LERMONTOVA, 1951 (Eurudagnostus grandis LERMONTOVA)

Huarpagnostus RUSCONI, 1950 (Huarpagnostus costatus RUSCONI)

Hyperagnostus KOBAYASHI, 1955 (Hyperagnostus binodosus KOBAYASHI)

Litagnostus RASETTI, 1944 (Litagnostus levisencis RASETTI)

Machaivagnostus HARRINGTON and LEANZA, 1957 (Machairagnostus tmetus

HARRINGTON and LEANZA)

Neoagnostus KOBAYASHI, 1955 (Neoagnostus aspidoides KOBAYASHI)

Oidalagnostus WESTERGARD, 1946 (Oidalagnostus trispinifer WESTERGARD)

Pentagnostus LERMONTOVA, 1940 (Pentagnostus anabarensis LERMONTOVA)

Phalacromina KOBAYASHI, nov. (Phalacromina minor KABAYASHI, nov.)

Pseudophalacroma POKROVSKAYA, 1958 (Pseudophalacroma crebra POKROV-

SKAYA)
Pseudorhaptagnostus LERMONTOVA, 1940 (Pseudorhaptagnostus punctatus
LERMONTOVA)

Quadrahomagnostus CHU, 1959 (Homagnostus (Quadrahomagnostus) sub-

quadratus CHU)

Rudagnostus LERMONTOVA, 1951 (Agnostus princeps var. rudis SALTER)

Canotagnostus, Eurudagnostus, Huarpagnostus and Pentagnostus were, how-
ever, synonymized respectively with Ptychagnostus, Geragnostus, Goniagnostus
and Peronopsis by HOWELL or POKROVSKAYA. The two authors agree in that
Euplethagnostus and Pseudorhaptagnostus are inseparable from Pseudagnostus.
According to POKROVSKAYA, Rudagnostus is an intimate genus to Geragnostus.
The subfamily-reference of the remaining genera is suggested below.

Baltagnostus...........cu i, Peronopsinae
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Culipagnostus
Cyclagnostus Agnostinae
Dolichagnostus Diplagnostinae
Hyperagnostus ; Geragnostinae
Litagnostus Phalacrominae ?
Machairagnostus Pseudagnostinae
Neoagnostus Agnostinae
Phalacromina Phalacrominae
Pseudophalacroma Lejopgyinae
Oidalagnostus Diplagnosinae
Homagnostus (Quadrahomagnostus) Agnostinae
The anatomical study made by Opix (1961) on Glyptagnostus indicates a
new trend of research in the Agnostida. Among others the monograph on
the Paradoxidian agnostids of Sweden is of great importance on account of
that the country is the classical area for the agnostidian taxonomy. WESTER-
GAARD (1944) accepted the agnostidian group as a family as he did for the
eodiscidian group. According to him, the Diplagnostinae represent an inde-
pendent evolutional line through the Paradoxidian epoch. The Lejopyginae
or Cotalagnostus includes the derivatives from the Peronopsinae as well as
the Agnostinae stock, but Lejopyge is probaly a derivative from the Agnosti-
nae. He contends further that the Phalacrominae may be likewise polyphyletic.
Thus he classifies the Paradoxidian agnostids of Sweden into five subfamili-
es. Their approximate correlation with my subfamilies (1939) is shown below.
WESTERGAARD (1944) ' KoBayYASHI (1939)
Condylopyginae Condylopyginae
Peronopsinae
Peronopsinae Spinagnostinae
Lejopyginae (pars)
Diplagnostinae
{Tomagnostinae
Ptychagnostinae
Triplagnostinae
Agnostinae
Lejopyginae (pars)
Phalacrominae Phalacrominae
Bohemia is another important area for the agnostidian taxonomy where
PRIBYL (1953) recognized 7 subfamilies as follows:
Condylopyginae : Condylopyge, Pleuroctenium
Peronopsinae: Peronopsis
Geragnostinae: Geragnostus (Geragnostus, Geragnostella, Corrugatagnostus)
Phalacrominae : Phalacroma
Leiagnostinae: Leiagnostus
Trinodinae: Trinodus
Sphaeragnostinae: Sphaeragnostus
HUPE proposed a scheme of classification (1953) in which 13 families were

Diplagnostinae

Agnostinae
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Hupe KOBAYASII

1953 1939
Subfamily Family
11. Condylopysidae Condylopygidae (1)
Sphaeragnostidae - Sphaeragnostidae (1)
Plathagnostidae ————————— Plathagnostinae
1. \ Lejopygidae —————————— Lejopyginae

Phalacrominae

Phalacromidae }
Leiagnostidae
Diplagnostinae
111.  Diplugnostidae ————————— { Tomagnostinae Peronopsidae (2)

Glyptagnostinae

? Ptychagnostinae
? Archacagnostinae
Clavagnostidae ———————— Peronopsinae

Spinagnostidae
Spinagnostinae Agnostidue  (3)
Cyclopagnostidue
V. .
Micragnostidae
Geragnostidae ———————— (eragnostinae
Trinodidae
Hastagnostidge ——————— Triplagnostinae
V. .
1 . Agnostinae
Agnostidie ———————
Pseudagnostinae

Table 5. The Classification of the Agnostina (I).

combined into five groups as follows:

I.  Laevigate agnostids.

II.  Agnostids with expanded frontal lobe of glabella.

III. Agnostids with bilobed anterior glabellar lobe.

IV. Agnostids with bisected preglabellar field.

V. Agnostids with fused preglabellar field.

The relation of his families with the families and subfamilies in my
classification may be roughly shown in the table 5. Lately HowEgLL (1959)
and POKROVSKAYA (1960) have accepted respectively 11 families and 13 sub-
families of agnostids. The relation of their taxons with my classification is
shown in the table 6. .

The above schemes of classification all agree in that the Condylopygidae
constitute an isolated group which is characterized by the expansion of th?
frontal lobe of the glabella. For the other families and subfamilies, however,
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POKROVSKAYA KOBAYASHI HowELL
1960 1939 1959

(1) Condylopyginae ————— Condylopygidce -————————— Condyiopygidae (3)
Peronopsidae
— Archaeagnostinae Clavagnosiidae (2)

6) Cl i 7
(6) Clavagnostinae }_._ Peronopsinae Cyclopagnostidae (1)

(5) Peronopsinae

(7) Hypagnostinae | Spinagnostinae Stinagnostidae (12)

Fhalacromidae (9)

? Plathagnostinae
(9 Phalacrominae | Phalacrominae
(2) Diplagnostinae ———— Diplagnostinae
ciopyginae . . -
Lejopygin Diplagnostidae (5)
(8) Lejopyginae ———4 Agnostidae

Tomagnostinae Hastagnostidae (7)

(3) Ptychagnostinae

{ Triplagnostinae

Ptychagnostinae
(10) Glyptagnostinae ——f————— Glyptagnostinae
(12) Pseudagnostinae — 4 _____ Pseudagnostinae —— — Pseduagnostidae (10

«—
(4) Agnostinae )

Agnostinae —————  Agnostidae (1)
(11) Aspidagnostinae
Geragnos!idae (6)

(13) Geragnostinage ——— (eragnostinae —————o— X .
Micragnostidae (8)

Sphaeragnostidae ————————— Sphaeragnostidae (11)

Table 6. The Classification of the Agnostina (II).

the authors disagree with one another.

The bilobation of the anterior glabellar lobe is the characteristic of the
Diplagnostidae, but it is often recogized also in the Glyptagnostinae (1949).

The Peronopsidae and the Agnostidae constitute two major groups of the
Cambrian agnostids. The Pseudagnostinae represent a specialization of the
latter family. It is probable that the Geragnostidae were evolved from the
Agnostidae and flourished in the late Cambrian and Ordovician periods.

Laevigate agnostids may be classifiable into the Plathagnostinae, Lejopy-
ginae, Phalacrominae, Leiagnostinae -and Sphaeragnostinae. They must be
derivatives of non-laevigate agnostids by effacement, but much remains to be
studied on their derivation about which from which.

Though still very tentative, an attempt of grouping of families and sub-
families into superfamilies is made in the following manner.
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Condylopygacea
Condylopygidae RayMoND, 1913
Diplagnostacea

Diplagnostidae JAEKEL, 1909 (Diplagnostinae, Tomagnostinae)™
? Glyptagnostidae WHITEHOUSE, 1936
Peronopsacea
Peronopsidae WESTERGARD, 1936 (Peronopsinae, Clavagnostinae)
Spinagnostidae HowgLL, 1935 (Spinagnostinae, Hypagnostinae, Cyclop-
agnostinae)
Archaeagnostidae KOBAYASHI, 1939
Phalacromacea
Phalacromidae RAYMOND, 1913 (Phalacrominae, Plathagnostinae)
Agnostacea
Agnostidae M'Coy, 1849 (Agnostinae, Aspidagnostinae, Triplagnostinae,
Hastagnostinae, Ptychagnostinae) '
Pseudagnostidae WHITEHOUSE, 1936
Lejopygidae KoBAYASHI, 1935
Geragnostacea
Geragnostidae HOwWELL, 1935 (Geragnostinae, Micragnostinae, Trinodinae)
? Leiagnostidae JAEKEL, 1909
? Sphaeragnostidae KoBaYASHI, 1937

Any further discussion on the grouping is deferred to some other occasion.

Beside the new occurrence of Ptvchagnostus atavus (TULLBERG) reported by
LU, 1957, on the Hunan-Kueichou borderiand, 15 new agnostids were discovered
in Eastern Asia after 1939 as follows:

cambria KOBAYASHI, 1960, Geragnostella

convexus CHU, 1957, Homagnostus

corenicus KOBAYASHI, 1960, Micragnostus

hisakoshii KOBAYASHI, nov., Homagnostus

fananicus LU, 1957, Hypagnostus

lermontovai LU, 1954, Lotagnostus

marginisulcatus KOBAYASHI, nov., Pseudagnostus

minoy KOBAYASHI, nov., Phalacromina

nodai ENDO, 1944, Agnostus

obsoletus KOBAYASHI, 1960, Geragnostus

quadratus LU, 1957, Hypagnostus

sinicus LU, 1957, Ptychagnostus

subquadratus CHU, 1959, Homagnostus (Quadrahomagnostus)
taiztuhoensis CHU, 1959, Homagnostus

tienshihfuensis CHU, 1959, Homagnostus (Quadrahomagnostus)

A. nodai is represented by two pygidia which have a large, very broad
axial lobe and a long tubercle on it like the pygidium of Homagnostus or
Hyperagnostus. The outline of the pygidium is not ovate as in Kormagnostus,
but subquadrate as in these two genera. Without the cephalon its taxonomic
position is indeterminable.
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Family Glyptagnostidae WHITEBOUSE, 1936

Genus Glyptagnostus WHITEHOUSE, 1936 PAIF26-3-1°
U PRSI 2
FAI996—9—2

‘PA 892 002-7 13
ﬁqzooo-‘?-/‘»‘
PA1993-9-15

Glyptagnostus reticulatus (ANGELIN), 1854

Plate IX, Figures 10-15. @

Agnostus reticulatus ANGELIN, Pal. Scand, p. 8, pl. VI, fig. 10.
Agnostus nodosus BELT, Geol. Mag. Vol. 4. p. 295, pl. 12, figs. 3a-b.
Agnostus reticulatus TULLBERG, Sver. Geol. Unders. Ser. C, No. 42, p. 23, pL. 1,
figs. 12a-b.

Agnostus reticulatus BROGGER, Die silur. Etagen 2 u. 3, p. 57, pl. 1, figs. 112-b.
Agnostus reticulatus LAKE, Brit. Cambr. Tril. p. 8, pl. 1, fig. 11.

Ptychagnostus reticulatus JAEKEL, Zeitschr. deutsch. geol. Gesell. Bd. 61, S. 400,
Text-fig. 19.

Agnostus reticulatus WESTERGARD, Sver. geol. Unders. Ser. Ca, Nio. 18. pp. 117,
193, pl. 1, figs. 9-11. .

Agnostus reticulatus POULSEN, Den. geol. Unders. 2, Raek. No. 140, p. 76, pl. 9,
fig. 5.

Pseudagnstus reticulatus Butts, Alabama Geol. Surv. Sp. Rep. 14, p. 76, pl. 9, fig. 5.
Glyptagnostus toreuma WHITEHOUSE, Mem. Queensland Mus. Vol. 11, Pt. 1, p. 102,
pl. 9, figs. 17-20.

Glyptagnostus angelini RERSER, Geol. Soc. Am. Sp. Pap. No. 15, p. 49, pl. 10, fig. 23.
Glyptagnostus reticulatus KoBayYasHl, Jepan. Jour. Geol. Geogr. Vol. 15, p. 170, pl.
16, fig. 34.

Glyptagnostus reticulatus KoBayasui, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol.
5, Pt. 5, p. 155, table.

Glyptagnostus reticulatus WESTERGARD, Sver. geol. Unders. Ser. C, Nio. 489, p.
5. pl. 1, figs. 1-6.

Glyptagnostus reticulatus nodulosus WESTERGARD, Ibid. Ser. C, Nio. 489, p. 7, figs.
7-9.

Glyptagnostus reticulatus KoBayasui, Japan. Jour. Geol. Geogr. Vol. 21, p. 1, pl. 1,
figs. 1-26. .

Glyptagnostus reticulatus reticulatus HENNINGSMOEN, Norsk geol. Tids. Bd. 38, H.
2, p. 184, pl. 5, fig. 17.

Glyptugnostus reticulatus Opix, Pal. Vol. 3, Pt. 4, p. 430, pl. 70, fig. 9-11, text-fig.
15.

Cephalon semi-circular in outline; glabella exclusive of basal side-lobes
subcylindrical, a little elevated above gently convex cheeks; glabella about a
fifth as broad as and three-fifths as long as cephalon and provided with a pair
of small triangular side-lobes; glabella itself divided by a transverse furrow
into a short anterior and a long posterior lobe; the former usually wider than
long and often bisected by a median,.furrow; the latter divided into three
lobes by two pairs of lateral furrows posterior ones of which are especially
short and shallow; middle lobe provided with a median tubercle; furrows on
cheeks form irregular reticulation on inner side while on the outer they are
disposed somewhat radially and increase their number distally by insertion of
a short furrow; marginal rim narrow and convex except on posterior side
where it is depressed and narrows toward basal side-lobes.

Thoracic segment composed of a broad axial ring and relatively narrow
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pleurae; the former bears three round bosses, middle one of which possesses
a pair of transversely elongated tubercles; pleura consists of a narrow de-
pressed anterior band and a broad convex elevated posterior band.

3 Pygidium similar to cephalon in outline and convexity; axial IQbe a little
broader, conical and three-fourths as long as pygidium; its anterior part divided
into three axial rings by two lateral furrows and crossed by a strong axial
ridge ; posterior part consists of a long anterior and a short depressed posterior
portion ; pleural lobes ornamented by numerous furrows ; reticulation more de-
veloped on anterior side; marginal rim narrow; a pair of tiny spines issuing
from posterior end of lateral rim.

The above description is chiefly based on the Korean specimens, the largest
being about 7mm. in length. The original variability and the secondary de-
formation to be seen among the Korean specimens were already described in
some length. WESTERGARD (1947) and 1 (1949) have reached independently to
the same conclusion that forewma and angelini belong to an identical Species
with reticulatus. The erection of nodulosus as a subspecies may be worth to
designate the local mutation at Scania. Nevertheless, its differences from the
typical form in the finer reticulation in the pygidium and bilobation of the
basal lobe in the cephalon would not be significant enough for the Korean
collection to do so.

Occurrence —Locs. 241, Ita-1 and Songch’i. Early Olenidian of North Eu-
rope; early Upper Cambrian of Australia, British Columbia and Alabama.

Family Peronopsidae WESTERGARD, 1936

PA3F93 3~/ . Genus Peronopsis CORDA, 1864
PA3994~3~3 g Peronopsis rakuroensis (KOBAYASHI)
ma'{”’ 3-2, Plate III, Figures 1-3.

1913. Agnostus chinensis WALCOTT, pars, Cambrian Faunas of China, p. 99, pl. 7, figs. 4,
4a-b, non figs. 5, 5a-c.

1935, Agnostus rakuroensis Kopayasui, Jour. Fac. Sci., Imp. Univ. Tokyo, Sec. 2, Vol. 4,
Pt. 2, p. 103, pl. 14, figs. 17-18,; pl. 21, figs. 1-2, Text-fig.

1937. Agnostus ozakii REsSER and Expo, Manchurian Sci. Mus. Bull. 1, p. 159, pl. 30,
fig. 7.

1937. Agnostus comes REsseErR and Enpo, ibid. Bull. 1, p. 160, pl. 30, figs. 15-17.

1939. Peronopsis rakuroensis KoBAaYAsHI, Jour. Fac. Sci., Imp. Univ. Tokyo, Sec. 2, Vol.
5, Pt. 5, p. 189.

Cephalon and pygidium quadrate in outline; glabella bilobed, long post-
erior lobe carrying a median tubercle; preglabellar median pit often present,
but not developed into an axial furrow ; axial lobe of pygidium parallel-sided in
anterior, conical in posterior, unsegmented or segmentation indicated only by
paired pits along axial furrows; marginal border well developed, and provided
with a short spine.

The axial lobe is relatively short in the young stage when a short post-
axial furrow unites the axial and marginal furrows. In the full grown stage
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the lobe is often contracted at about the mid-length.

It is certain that Agnostus comes which was proposed for WALCOTT's
chinensis in fig. 4 is a subjective synonym of rakurosesis. It occurs near Chin-
chiachengtzu, Liaotung, together with Agnostus ozakii and A. egenus. The
monotypic pygidium of ozakii is, however, inseparable from that of comes. A.
egenus was proposed for a subcircular form, but gradations from comes to
egenus can hardly be overlooked in fig. 14, RESSER and ENDo, 1937. Therefore
egenus may be no more than a variety of comes i.e. rakuroensis. The specific
characters of A. viator and A. liaotungensis are also not distinct. A. damesi
had the pygidium identical with that of rakuroensis, but the preglabellar axial
furrow of such strength and length as indicated in figs. 1-2, RESSER and ENDO,
1937, probably prevent the confusion of dames with rakuroensis. Finally, the
cephalon of Agnostus cfr. rakuroensis from Kashmir, (KOBAYASHI, 1934), disagrees
with the typical cephalon of the species in the lack of a median tubercle.

Occurrence :—Tonkinella zone at Locs. 104, 105, 109, 201, 296, 304 and 306.
Mapanian of Liaotung and coeval formations in Shantung and North Korea.

Family Phalacromidae RAymonD, 1913

Genus Phalacromina KOBAYASHI, new genus

Diagnosis :—Obsolete agnostid having a simple axial lobe and relatively
wide side-lobes on pygidium which lacks marginal rims.

Type-species :—Agnostus nudus ovalis ILLING, 1916.

Remarks :—The marginal furrow is effaced in this genus, while the axial
furrow is obliterated in Phalacroma. Agnostus eskriggei HICKS, 1872, and Pseu-
dagnostus extumidus RAYMOND, 1924, belong to this genus. The below de-
scribed is a new species. :

Distribution .—Late Middle and early Upper Cambrian; Eastern Asia, Europe
and North America.

Phalacromina minor KOBAYASHI, new species

Plate IX, Figure 9. v PA3I996~7-2

A small pygidium, 1.2 mm. long is semi-oval in outline; its axial lobe a
little longer than two-thirds the length and slightly narrower than a half of
the pygidium breadth, expanded at middle, rounded at hind, most convex at
a point a little anterior to the center and unfurrowed in itself, but clearly
outlined by deep axial furrows and elevated above flat side-lobes.

Comparison:—This pygidium is broader than those of ovalis, eskriggei and
extumidus and its axial lobe narrower than those of the three allied species.
P. extumidus is distinct from all others in the possession of a median tubercle
and a spine on each side.

Occurrence :—Hancrania zone; a boulder at loc. 242,
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PA3997-3+12 Genus Phoidagnostus WHITEHOUSE, 1936
PA3G 98~ 3—/ FY v Phoidagnostus obsoletus (KOBAYASHI)

PA3999 7314 Plate III, Figures 12-14.

1935. Agnostus (Lejopyge ?) obsoletus KoBaYASHI, Jour. Fac. Sci., Imp. Univ. Tokyo, Sect.
2, Vol. 4, Pt. 2, p. 14, fig. 9.
1939. Lejopyge ? obsoletus KoBayasHl, Ibid., Sect. 2, Vol. 5, Pt. 5, p. 888.

Description :—Cepahlon ovate, moderately convex ; glabella well effaced ex-
cept for basal side-lobes which are still discernible; median tubercle small,
located at a point a little posterior to center; posterior border very narrow,
but well defined; marginal rim absent. Pygidium more convex than cephalon,
provided with a median tubercle near a third from anterior, which is elon-
gated and much larger than that of cephalon; marginal rim thick, convex and
separated from main body by a deep groove; axis occupies about a half
breadth of pygidium, as can be judged at articulation. Test smooth.

Comparison :—Because the axis is very broad, it is", proper to place this
species in the Phalacrominae, instead of the Lejopyginae. Because the basal
side-lobes are only half way effaced, it must be retained in Phoidagnostus.

Phoidagnostus limbatus WHITEHOUSE, 1936, which is the type of the genus,
has a subcircular cephalon with a narrow rim of variable width. Phoidagnostus
bituberculatus (ANGELIN) is intimately related to this species, but the cephalon
has no median tubercle but a faint axial ridge in anterior (WESTERGARD, 1946).

Occurrence :—Eochuangia zone; Locs. 200, 226, 229, 245, 255, 259, 261, 262,

280, 302 and Ita 7.

PA4oo0~8-1,3 €.
g go0] ~F~3,%4
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PA4oO2 ~8-6 - Family Agnostidae McCoy, 1849
PA4OD3—8-7

PAgooL-8-3 Genus Homagnostus HOWELL, 1935
PA%oo5-8~% . ) .
PAUODE—RB-I0 Homagnostus hisakoshii KOBAYASHI, new species
PAssoy—e-if X

PAGODS-8-1L Plate VIII, Figures 1-14.
pPa4o009-€-3

PA4o10~®~1% Description :—Cephalon subquadrate, but narrowing forward and more or
less rounded in front; glabella conical, bilobed, one third as wide as and two
thirds as long as cephalon ; posterior lobe twice as long as anterior one, carrying

S a median tubercle; basal side-lobe small, triangular; preglabellar median

: BT furrow distinct in posterior half way, but weakened in anterior; marginal

; border of moderate breadth depressed. Pygidium subquadrate ; anterior margin

transversal in middle sectant, but a little oblique backward on lateral sides;

posterior margin well rounded; axial lobe not large, narrower than a half
breadth of pygidium, trilobed, usually contracted at the second lobe carrying

a median tubercle ; posterior lobe occupying almost a half of axial lobe, rounded

at hind, leaving a narrow space inside of posterior border; marginal border as

wide as that of cephalon from which a short spine issues on each side.
Observation:—In a complete shield from loc. 197 (fig. 9) the median furrow
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is shorter than in the cephalon from Ita 11. It is broader and more or less
obscured in some cephala from loc. 313.

In a specimen from loc. 313 (fig. 5) the axial ring of the thorax is seen
very broad and bears three bosses.. The pleura of the anterior segment is
short and directed forward. :

An immature pygidium from the same locality (fig. 6) which presumably
belongs to this species has a long axial lobe which is remarkably swelling in
the posterior and strongly contracted at the second ring. The axial lobe is
equally long, but the posterior expansion is reduced in another pygidium in
a later stage of growth. In the grown stage the post-axial space is generally
seen, unless the pygidium is strongly deformed.

Comparison :—This form best agrees with Homagnostus obesus in fig. 4, pl.
1, in WESTERGARD, 1922, but in this the glabella is more conical and the mar-
ginal borders are more developed on the cephalon as well as the pygidium.
The axial lobe of the pygidium is much broader and longer in Homagnostus
hoi (SUN) and H. hoiformis (KOBAYASHI). The preglabellar median furrow is
absent in the latter. The former has it, but the median tubercle is located on
the anterior, instead of the posterior lobe of the glabella.

Occurrence :—Common at locs. Ita 11, 196, 197 and 313.

PALOIN —3E

Family Pseudagnostidae WHITEHOUSE, 1926 PQ‘Q’;’,?I;:?;
Genus Pseudagnostus JAEKEL, 1909 \// ﬁﬁﬁ/’i:?-%,
Pseudagnostus primus KOBAYASHI ’;ﬁiﬁ’,‘;:?;/
Plate III, Figures 15-17; Plate V, Figures 8-12. PR40r8$72

1935. Pseudagnostus primus KOBAYASHI, Jour. Fac. Sci., Imp. Univ. Tokyo, Sect. 2, Vol.
4, Pt. 2, p. 108, pl. 14, figs. 6-10.
1939.  Pseudagnostus primus KoBavasHi, Ibid., Sect. 2, Vol. 5, Pt. 5, p. 158.

The cephala from loc. 313 are all somewhat ovate, nearly as long as broad;
tripartation of glabella indistinct; a median tubercle always present on middle
section ; triangular side-lobes clearly outlined ; dorsal, axial and marginal fur-
rows profound. The associated pygidia are also well rounded, devoid of spines;
axial and marginal furrows deep and median tubercle prominent. In a pygidium
there is a distinct furrow which forms a wide angle behind the tubercle and
the posterior pseudolobe clearly outlined by diverging furrows. These fur-
rows are, however, very obscure in another pygidium.

In looking through a large number of cephala in limestones and shales it
is found that there is a wide variation in the strength of dorsal and pregla-
bellar furrows, trilobation of the glabella and the prominence of the median
tubercle. The one from loc. 200 is a normal form, but the median tubercle
is very obscure in another from loc. 271 and most relieves of the cephalon
are quite reduced in still another from loc. 273. As suggested by the elongate
outline, the effacement of this specimen depends partly on the lateral compres-
sion, but the preglabellar furrow which runs in right angle with the trend
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of compression is also obsolete. Therefore this furrow must have been origin-
ally weak. The primary and secondary variabilities are not so great among the
pygidia before hand. They are ovate in outline and invariably lack the spines.
It is a general tendency for the specimens in shale that the marginal
border is strongly depressed to form a wide groove, leaving a narrow rim
~along the periphery.
Occurrence —Eochuangia zone at locs. 200, 204, 245, 255, 260, 261, 262, 273,

280, 281, 292, 293", 301 and 302. Black shale at locs. 196 and 313.

\%\ Pseudagnostus marginisulcatus KOBAYASHI, new species
%ﬁ’gp’ zj/;’/q Vv Plate 111, Figures 10-11.

Description .—Cephalon and pygidium subquardrate, broader than long,
strongly convex, surrounded by very broad and deep furrows and relatively
narrow rims. Glabella trilobed, provided with a long median tubercle and a
triangular lobe on each side of the base; preglabellar axial furrow narrow and
shallow. Anterior axial lobe of pygidium subquadrate, broad, expanded for-
ward and bisegmented ; median tubercle elongated through the second segment ;
second ring furrow forms a wide angle with the posterior end of the tubercle
at apex; posterior pseudolobe outlined by a pair of furrows which extend from
lateral ends of the second furrow ; pleural lobe more or less depressed below
axial lobe; short spine issuing diagonally from marginal rim.

Comparison :—Pseudagnostus orientalis KOBAYASHI, 1931, i.e. Pseudagnostus
chinensis (DAMES), 1883, is a close ally to this species, but distinguished by the
longer shield of lessend convexity and lack of such pronounced marginal
grooves in that species.

Occurrence :—FEochugngia zone at Ita 2.

A A A L A i

Subclass Polymera JAEKEL, 1909

Order Corynexochida KoBAYASHI, 1935

This order has already been discussed in some details in parts VII and VIIL
Its development was much greater in the Pacific than in the Atlantic province.

Family Dorypygidae KoBAaYASHI, 1935
Genus Olenoides MEEK, 1877

Olenvides manchuriensis ENDO, 1944, from the Taitzu formation in Liaoning
has the pygidium more resembling Kootenia than Olenoides in the single, in-
stead of double ribs on the pleural lobes.

Agyrenella IvSHIN (fig. 14d) bears many aspects common with Olenoides
except for the axial tubercles and the post-axial sinuation.

PAGo2) —f o222 Olenoides asiaticus KOBAYASHI, 1935
FPA4p22-7-23 Plate I, Figures 22-25.
PAY o2~ 24 ‘ 1% .

PA4p24y—1~28
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1935. Olenoides asiaticus KoBAYAsHI, Jour. Fuc. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 4, Pt.
2, p. 154, pl. 14, figs. 10-12, ? 13.

The precise description and comparison of the crandium and pygidium were
already given on the previous occasion. The two cranidia from loc. 109 show
the occipital spines. In association with these cranidia as well as the pygidia
in fig. 25, there is a hypostoma which is thought to belong to this species.

The ovate swell of the hypostoma is provided with the posterior lunate
elevation which is-separated from the main body by a shallow furrow; mar-
ginal rim narrow ; anterior border protruded laterally to- form a pair of wings.

Occurrence :— Tonkinella zone at locs. 109 and 304 ; Olenoides zone of Neietsu.

Family Oryctocephalidae BEECHER, 1897
Subfamily Tonkinellinae REED, 1934
Genus Tonkinelle MANSUY, 1916

1916. © Tonkinelle Mansuy, Mém. Serv. géol. I'Indochine, Vol. 5, Fasc. 1, p. 43.

1934. Tonkinelle KoBayasHi, Am. Jour. Sci. Vol. 27, p. 299.

1935. Tonkinelle KosavasHi, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 4, Pt. 2, p.
147. '

1957. Tonkinella LC, Index Fossils of China, Invert. Vol. 3, p. 264.

1959. Tonkinella Raserri, Treatise on Invert. Pal. 0-1, p. 220.

1960. Tonkinelle SUvOROvVA and TCHERNYSHEVA, Principles of Pal. Vol. 8, p. 83.

1961. Tonkinella KoBAYASHI, Jour. Fac. Sci. Univ. Tokyo, Sec. 2, Vol. 13, Pt. 2, p. 224.

Diagnosis :—Isopygous Oryctocevphalvidae without spines on thorax and

pygidium; thorax composed of 5 (or 6) segmeuts; pygidium semicircular; its
axial lobe relatively short; 5 to 7 flat-topped simple pleural ribs countable on
each side of post-axial rib; marginal rim linear.

Type-species :—Tonkinella flabelliformis MANSUY, 1916.

Specific list :—

Tonkinella breviceps KOBAYASHI, 1934

Tonkinella kashmirica REED, 1934 (i.e. T. breviceps)
Tonkinella quadrifida REED, 1934

(?) Hundwarella (?) remota REED, 1934, (Pygidium)
Tonkinella stephensis KOBAYASHI, 1935

Tonkinella orientalis KOBAYASHI, 1935

Tonkinella kobayashii RESSER, 1938

Tonkinella idahoensis RESSER, 1939

Tonkinella sibirica TCHERNYSHEVA, 1952, (1960)
Tonkinella shantungensis CHENG, 1959 )

Remarks :—Orientalis is different from breviceps in the obsolete furrows on
the cranidium ; quadrifida has a pair of short furrows on the glabella beside
three pairs of longer ones behind the short ones. A nearly complete shield is
known of stephensis in which the thorax is composed of 5 segments (RASETTI,
1951), but sibirica may have 6 segments in thorax.’

In flabelliformis and shantungensis there are 5 pleural ribs on each side of
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the post-axial rib.. Breviceps and stephensis have one more rib and sibirica
possesses two more ribs on each side of the post-axial rib. All these furrows
on the pygidium are quite effaced in idahoensis. In remote on the other hand
interpleural furrows are present like in the pygidium of Oryctocare to which
it might belong.

Distribution :(—Middle Cambrian; Idaho, West Canada, Siberia, Shantung,
South Korea, Yunnan-Tonkin border and Kashmir.

Tonkinella breviceps KOBAYASHI, 1934

1934. Tonkinella breviceps KoBavasHt, Am. Jour, Sci. Vol. 27, p. 300, pl. 1, figs. 2-6.
1934. Tonkinella kashmirica REED, Pal. Indica, N. S. Vol. 21, Mem. No. 2, p. 9, 37, figs.
2-8. 7 9.

As pointed out by REED in the postscript of his memoir, 7. kashimirica is
certainly synonymous with 7. breviceps from Kashmir.

(162, 4316 5127\ 2)
PAYO2ZS ~r-3 . Tonkinella kobayashii RESSER, 1938
b
FAgO26 -1~ Plate I, Figures 3-4.

1935. Tonkinella breviceps KoBAYASHI, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 4,
Pt. 2, p. 150, pl. 15, figs. 6, 8-9.
1938. Tonkinella kobayashii RESSER, Smiths. Misc. Coll. Vol. 97, No. 10. p. 43.

RESSER proposed this specific name for 7. breviceps from South Korea with-
out giving any specific distinction. This species is different from the preced-
ing in the pitted lateral furrows on the glabella of which the middle and
posterior pairs are confluent on the axis, comparatively narrower fixed cheeks
and punctate test, instead of fine granulose or smooth test in the preceding.
The pygidia of these two species are almost identical with each other.

Occurrence :—Tonkinella zone at locs. 105, 109, 293, 304, 306 and Ita 10;
Olenoides zone of Neietsu.

Family Dolichometopidae WALcoOTT, 1916
Genus Amphoton LORENZ, 1906
V Amphoton deois (WALCOTT), 1905

,”AQLDZ? Plate X, Figure 13.

1905.  Dolichometopus deois WaLCOTT, Proc. U. S. Nation. Mus. Vol. 29, p. 94.
1942, Amphoton deois KoBayAasHI, Jour. Fac. Sci. Imp. Univ. Tokyo, Sect. 2, Vol. 6, Pt.
10, p. 175. (See for synonymic references.)

Occurrence :(—Two cranidia collected by SAITO from the Rinson shale in the
north of Chunghwa, P’yongan-namdo are referable to this species. It was
originally described from the lower Changshan or Tangshihan of Shantung
and Tschanghsingtau, at the neck of the Liaotung peninsula, China and later
reported to occur in Ch’osan (Sosan) area in North Korea (1935).
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Family Damesellidae KoBAayYasHI, 1935
Subfamily Tingocephalinae HupE, 1953
Genus Tingoéeplmlus SuN, 1935
Tingocephalus concavolimbatus (ENDO), 1937\ /

Plate X, Figure 5. PALO28

1937. Parakoldinioidea concavolimbatus Expo, Menchurian Sci. Mus. Bull. 1, p. 330, pl.
70, figs. 20-21.

1960. Tingocephalus concavolimbatus KoBayasH1, Jour. Fac. Sci. Univ. Tokyo, Sec. 2, Vol.
12, Pt. 2, p. 357.

Occurrence :—Daizanian at Tschanghsingtau, Liaoning.

Family Leiostegiidae BRADLEY, 1925

Subfamily Eochuangiinae KOBAYASHI, 1935

Genus Eochuangia KOBAYASHI, 1935 PA 4027 -
PA 40308/
PA4OII-$7)

Fochuangia hana KOBAYASHI, 1935
Plate V, Figures 15a-b, 16, 17.

1935. Eochuangic hana KOBAYASHI, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 4, Pt.
2, p. 183, pl. 16. figs. 10-17.

Occurrence :(—This is widely distributed in the Eochuangia zone at locs. 111,
204, 225, 227, 261, 262, 273, 287 and 302. pﬁl/ﬂl?*?“‘?
PAYUL3F~7~ %P
M 247
pA G033
Plate VII, Figures 8-14. l/ PaGo3L =0

Eochuangia hana subsp. conica KOBAYASHI, 1935

1935. Fochuangia hana var. conica KoBAYASHI, Jour. Fuc. Sci. Imp. Univ. Tokyo, Sect.
2, Vol. 4, Pt. 2, p. 184, pl. 16, figs. 7-9.

The conical outline of the glabella, relatively small eyes and erected sharp
frontal rim are the significant features of this glabella. The frontal groove
is more profound in this subspecies than the typical form. The free cheek
has a genal spine which extends more laterally than the lateral margin of the
cheek. Compared to typical hana, the pygidium is somewhat shorter; its
pleural rib rounded on the top and the interpleural furrow weak or obsolete.
A pygidium in fig. 11 has the axial spine which is unusually flattopped.

An associated thoracic segment has a broad axial ring; pleuron bent back
almost rectangularly and prolonged into a spine; pleural groove strong and
running into a spine.

Two larval cranidia contained in the collection from loc. 196, are both
trapezoidal in outline. One in fig. 12 is relatively long and its glabella divided
into lobes. The other in fig. 13 is broader ; its glabella more or less expanded
forward and separated from the erected frontal rim by a relatively large de-
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pression ; dorsal and occipital furrows are distinct, but no lateral furrows exist;

fixed cheek rolled up; eyes apparently small and located at about a third the

length behind the frontal rim and connected with glabella by a ridge.
Occurrence —Black shale at locs. 196 and 199.

Family Pagodiidae KOBAYASHI, 1935
Subfamily Pagodiinae KoBayYAsHI, 1935
Genus Lisania WALCOTT, 1911
S Lisania conica KOBAYASHI, new species

Plate V, Figures 3-4.

Cranidum with long conical unfurrowed glabella, well defined neck ring
which is thickened toward the axis, narrow fixed cheeks and medium sized
eyes. Eye-ridges are present. The long glabella is separated from the convex
frontal border by a deep furrow ; facial sutures slightly divergent anterior to
the eyes.

A pygidium procured from the same locality with the cranidium is very
broad and somewhat sinuated behind the axis; only the first segment well de-
fined by deep furrows; axis short, conical, elevated above flat wide pleural
lobes ; marginal rim narrow. Its reference to this species is, however, provi-
sional.

Occurrence :—Eochuangia zone at loc. 274.

Family Komaspididae KoBAYASHI, 1935

Because 1 have discussed this family in 1954 in a great detail, only sundry
notes are added here.
1. LOCKMAN-BALK included (1959) Chariocephalus and Drumaspis with Elvinia,
Maladioides and Taiskania in the Elvinidae, but it can hardly be overlooked
that the former two genera are quite distinct from the others in the undevel-
oped preglabellar area which is the characteristic feature of the Komaspididae.
2. As HUPE (1953) placed the Ellipsocephaloidae at the next place of the
Komaspididae, the eyes are well developed, while the preglabellar area is much
reduced in Ellipsocephaloides, although the spiny associate pygidium requires
its separation from the Komaspididae at least in the family rank. The ' differ-
ence is however, by no means greater than that seen between the pygidia of
Bonnia and Holteria in the Dorypygidae.
3. In the Hwangho basin the family is represented by Irvingella taitzuensis
Lu, 1957, from the Changshanian of Liaoning.
4. Carolinites which is known from the Ordovician (Canadian and Chazyan) in
Tasmania, Nevada and Ireland is an interesting example of discontinuous dis-
tribution. Keidelia macrophthalma HARRINGTON and LEANZA, 1957, from the
Llanvirnian Proetiella tellecheai zone of Argentina which was first referred to
the Proetidae by the authors, agrees with Carolinites in the large bulbous
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glabella provided with a pair of basal lobes, large eyes, straight frontal rim
and a median tubercle bearing axial ring of the pygidium so nicely that it is
now included in that genus. Taking this occurrence as a link, it is presumed
that the genus has taken the southern Pacific route for migration.

Genus Komaspis KOBAYASHI, 1935

( z2-22
Subgenus Parairvingella KOBAYASHI, 1938 \ PAHO3] -2
PA Yo 46 ~4~/

PALO Y42

Komaspis (Parairvingella) convexus KOBAYASHI, 1935

Plate 1I, Figure 22, Plate IV, Figures 1-2. \

1935, Komaspis (?) convexus KoBavasHl, Jour. Fuc. Sci. Imp. Univ. Tokyo, Sec. 2, Vol.
4, Pt. 2, p. 142, pl. 16, fig. 3.

1954. Komaspis (Parairvingells) convexus KoBavasul. Japen. Jour. Geol. Geogr. Vol. 24,
p. 34, pl. 6, figs. 11a-b.

This species has already been described in detail. As shown in two figures
in this paper, the convexity of the cranidium and the proportional size be-
tween the glabella and fixed cheek vary to some extent, even among the
cranidia from the same locality.

Occurrence :—Eochuangia zone at locs. 225, 262, 273, 281 and 301}71  pauoyz8-17
PA 4038-6~19

. . ~g/8
Komaspis (Parairvingella) megalops KOBAYASHI, new §pec1es ;’;‘Z_‘;‘Z‘_ 7{,_,

. : -2/
Plate VIIL, Figures 17-22. I ’;gzz—.e.zz_

Description :—Cephalon exclusive of spines subelliptical ; glabella long, con-
ical or ovate, rounded in front; posterior lateral furrows confluent on the axis;
occipital furrow transversal; posterior margin of cranidium somewhat turning
forward near the lateral ends; eye-bands large, nearly as long as glabella ex-
clusive of neck ring; preglabellar area divided into a limb and rim, the latter
of which is straight and elevated, while the former is depressed; fixed cheek
widening posteriorly. Free cheek very narrow ; long genal spine issuing from
the middle of lateral border and extending far back. Facial suture very short,
its anterior branches being subparallel to the axis and its posterior one extend-
ing diagonally from the rear end of the eye. Test apparently smooth.

Observation :—In the associated thoracic segments the axial ring is convex
and relatively broad and the pleuron parallel-sided on the proximal side, but
on the distal one-third it narrows abruptly till it is pointed laterally at the
extremity. The pygidium is broad and-semicircular; axis short, cylindrical
and elevated above flat pleural lobes. The first axial ring and the first pleural
rib are clearly defined by furrows; marginal rim narrow. Because all speci-
mens are depressed in shales, the original convexity of the shield is unknown.

Comparison :—The long slender glabella, weak posterior furrow and straight
relatively long frontal rim are very distinctive of this species. In K. (P.) con-
vexus the glabella is shorter and more rounded and the posterior glabellar
furrow as strong as the occipital one.
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Occurrence :—Black shales at locs. 196, 199 and 313.

Family Dinesidae LERMONTOVA, 1940

Among the Dinesidae, Tollaspidae and Proerbidae there was some confu-
sion in terminology. Here the group of trilobites is classified in the following
manner.

Family Dinesidae LERMONTOVA, 1940, characterized by isolated basal side-
lobes and diagonal preglabellar furrows.

Subfamily Dinesinae LERM. 1940, (i.e. Dinesidae HUPE 1953) including dine-
sids in which the preglabeliar boss is undeveloped; Middle Cambrian of
Australia; (?) Lower Cambrian of Siberia.

Dinesus ETHERIDGE, 1896, (Dinesus ida ETHERIDGE:.
? Botomella SUVOROVA, 1958, (Botomella ekaterinae SUVOROVA, Fig. l4a-b).

Subfamily Tollaspinae KOBAYASHI, 1941, (i.e. Proerbiidae HUPE, 1953) in-
cluding tollaspids in which the preglabellar boss is usually developed;
Lower and Middle Cambrian of Siberia.

Tollaspis KOBAYASHI, 1935, (Anomocare paiwlowski SCHIMIDT).

Erbia LERM. 1940, (i. e. Paratollaspis KOBAYASHI, 1941) (Cypliaspis sibirica
SCHIMIDT).

Proerbia LERM. 1940, (Proerbia prisca LERM. Fig. l4c).

Dinesus was first referred to the Asaphidae by GREGORY (1903). Subse-
quently, the genus was located in the Dolichometopinae (KoBayasHI, 1935) and
the Ellipsocephalidae (WHITEHOUSE, 1939). Still later the Dinesidae (plus Pro-
erbiidae) were placed in the Corynexochoidae (HUPE, 1953), the Corynexochida
(Treatise, 1959) and in the Solenopleuroidae, (Principles, 1960). From majority
of the different opinions it can be recognized that the Dinesidae bear certain
features of the Corynexochidean affinity, but the family is by no means dia-
gnostic of the order. Because only the cranidia are known of the Tollaspinae,
the final decision must await the finding of their complete carapaces, but the
Dinesinae are certainly close to the Corynexochida.

Incidentally, Tollaspis quartus MOKSIMOVA, 1955, from the Lower Ordovician
disagrees with Tollaspis pawlovskii (SCHMIDT), in the lack of the preglabellar
boss. In the protrusion of the glabella into the frontal border, it coincides
with Inouvina, but it differs again from Inouyina in the relatively long cra-
nidium, broader and more conical glabella provided with 3, instead of 4, pairs
of lateral furrows and much narrower fixed cheeks and the thicker frontal
border. Its nearest ally which I think of is Hvsfricurus convexus ENDO, 1935,
from the Middle Ordovician of South Manchuria for which I have created
Endocrania (1956). At that time I have referred this new genus to the Kao-
lishaniinae, but later I found the Calymenidae for its proper family reference
(1960). In my opinion Tollaspis quartus belongs to Endocrania, if not to Pty-
chometopus.
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Family Telephinidae MAREK, 1952
Genus Telephina MAREK, 1952
(Telephus BARRNDE, 1852, non GISTEL, 1848)

The distribution of the genus had long been restricted to the Atlantic
province from Europe to eastern North America until Telephus pacificus was
found in British Columbia (1955). Subsequently two new species, Telephus
chinensis and T. angulatus, were described by YI1 (1957) from the Caradocian
of the Yangtze gorge, Central China. Therefore Telephina may be a cosmo-
politan genus, although it is as yet uncovered in Australia and South America.

Order Ptychopariida SWINNERTON, 1915
Suborder Ptychopariina RICHTER, 1933
Family Ptychopariidae MATTHEW, 1887

Ptychoparioids are one of the most difficult groups to classify. I do not
intend here to discuss the group very far, but I wish to touch with some
Asiatic genera. )

In Siberia Ptvchoparia magna TCHERNYSHEVA and Elrathia alexandrovi
TCHERNYSHEVA (1960) are two representatives of Ptychoparia and Elrathia.
The former reveals close resemblance to Ptychoparia striata. The latter bears
some alliance with Elrathia on one side and with the Solenopleuridae on the
other. Its cranidium is, however, fairly ptychoparioid and certainly much
broader than that of Elrathia kingi.

Kounamkites LERMONTOVA in POLETAYEVA and TCHERNYSHEVA, 1956, (Fig.
2g) and Jangudaspis OGIENKO, 1956, are two of Siberian genera referred to the
Ptychopariidae. The type-species of the respective genus is K. virgatus
TCHERNYSHEVA or . princeps OGIENKO. The thorax of princeps has 12 to 13
segments. [ts cranidium is subcylindrical, subrounded in front and provided
with distinct lateral furrows; eyes small and located far anteriorly and eye-
ridge wide, distinct and nearly horizontal; frontal limb convex and frontal
rim wire-like; facial sutures short and subparallel anterior to eyes and long
and diagonal posterior to them. It bears some alliance to Pianaspis, which is
a papyriaspid.

Kounamkites looks more related to Anomocarella than Ptychoparia in the
general aspects of the cranidium and glabella, but it possesses nerve-like lines
on the frontal limb. On these accounts it is comparable to Luiz, but the
glabellar furrows are obsolete in Kounamikites.

Binodaspis LERMONTOVA 1951, is a small ptychoparioid having a truncato-
conical roof-shaped glabella, 3 or 4 short lateral furrows, a median tubercle
or spine on neck ring, relatively small eye near the center of the cheek and
radially striated convex preglabellar field ; test tuberculate. A peculiar round

node at the junction of the eye-ridge with the eye-band, is a unique feature
of this genus.
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The type-species is Binodaspis spinosa LERM. from the late Lower Cam-
brian on the Lena river, Siberia. Now it includes 3 additional species and
the complete shield is known of B. paula SUVOROVA (1960) whose thorax has
15 segments. She referred it to the Antagminae of the Ptychopariidae.
Lermontoviella shanganica POKROVSKAYA (1959) from the Lower Cambrian of
Tuwa is another new member of the subfamily. They are all similar to
Proliostracus in some features or others.

Bolaspidina insignis LERMONTOVA in TCHERNYSHEVA, 1960, from the Mid-
dle Cambrian of the Olenek region is the monotypic species of the genus
which was denominated in favor of its affinity to Bolaspis and referred to the
Alokistocaridae. The glabella and cranidium are however, not so triangular
as in Bolaspis, but bear ptychoparioid aspects. The median boss in the pre-
glabellar area is in this genus so distinct and circular as in Nepeia.

Finally, Gaphuraspis IvSHIN, 1957, is a ptychoparioid genus comprising
three early Middle Cambrian species of Kazakstan among which G. kalievi
[VSHIN is the type-species. Only the cranidium is known of the genus which
is remarkably similar to those of Ptychoparia mantoensis WALC., P. constricta
WaLrc. and P. impar WALC. in general aspects, notably in the unfurrowed
glabella, size and position of the eyes and subparallel anterior sutures. It
was compared with Pachyaspis by IVSHIN, but the glabella is relatively long
in Pachyaspis. Gaphuraspis was erected by IVSHIN as a member of the Pty-
chopariidae, but in my opinion it may be more properly located in the Em-
mrichellidae.

In Eastern Asia there are many species referred to Ptychoparia and Elrathia
which are revised in the following pages. In addition, there are two species
in two other genera and they are Proliostracus (?) brevicaudatus SAITO and
SAKAKURA, 1936, (Fig. 2a) and Elrathiella taira KOBAYASHI, 1961.

Furthermore many ptychoparioids were described by REED (1910) from
Spiti, but any comment is deferred to some other occasion.

Genus Ptychoparia HAWLE and CORDA, 1847

The genus, Plychoparia, is here understood as a comprehensive genus
merging with Ptychoparella POULSEN, 1927, and Lyriasbis WHITEHOUSE, 1939.
Generally it has a broad cranidium, truncatoconical glabella, nearly as wide
as the fixed cheek through eyes, large, broad preglabellar field which is never
concave and often striated radially and irregularly and the raised marginal
border whence a genal spine usually issues.

In Elrathia and Elrathiella the cranidium is narrower or longer and in
Elrathia kingi its outline is typically contracted at eyes. It can be readily
distinguished from Alokistocare and its allies by their preglabellar concavity
and the median elevation or depression of the preglabellar field. Though
still tentative, a synoptic list of Eastern Asiatic species is given below.
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Original specific name Present determination

acilis WALCOTT, 1905, Piychoparia Ptychoparia

batia WALCOTT, 1905, Piychoparia (?) Chuangia (type)

bipuncta KOBAYASHI, 1961, Ptychoparia -.... Piychoparia

bromus WALCOTT, 1005, Ptychoparia (?) . .- e Changshania

burea WALCOTT, 1905, Ptychoparia (Proampyx) Changshanocephalus

ceus WALCOTT, 1905, Ptychoparia Liostracina krause:

chengshanensis SUN, 1924, Ptychoparia (Emsnrichella)

comus WALCOTT, 1906, Ptychoparia

constricta WALCOTT, 1905, Ptychoparia Gaphraspis (?)

coreanica KOBAYASHI, 1935, Ptychoparia (?) Ptychoparia

dispar ENDO, 1937, Piychoparia (?)..............cooiivince Mapania (?) -

dryope WALCOTT, 1905, Ptychyparic Wuhuia

fengtiensis ENDO, 1944, Ptychoparia

fomgi SUN, 1924, Ptychoparia Ptvchoparia (?)

grabaui RESSER and ENDO, 1937, Ptychoparia ?) Proasaphiscus
angustilimbatus

granosa WALCOTT, 1911, Piychoparia Ptychoparia -

granulosa WALCOTT, 1905, Plychoparia Ptychoparia granosa

impar WALCOTT, 1905, Ptvchoparia Gaphuraspis (?)

impar var. by WaLC. 1905, Ptychoparia Annamitia (?)
venchonensis (RESSER)
1942

inflata WALCOTT, 1906, Ptychoparia .- Lorenzella

intermedia WALCOTT, 1906, Ptychoparia (Liostracus) Solenoparia

kochibei WALCOTT, 1911, Ptychoparia Ptychoparia

leichuangensis SUN, 1924, Ptychoparia Anomocarellinae (?)

ligea WALCOTT, 1905, Ptychoparia Probowmania (type)

lilia WALCOTT, 1906, Ptychoparia Solenoparia

maia WALCOTT, 1906, Ptychoparia (?) Saimachia (?)

mantoensis WALCOTT, 1905, Ptychoparia Gaphraspis (?)

nereis WALCOTT, 1906, Plychoparia Metanomocarella

orientalis KOBAYASHI, 1935, Ptychoparia Ptychoparia

subgrugose WALCOTT, 1906, Ptychoparia (Liostracus) Grandioculus

szechuanensis SUN in LU, 1939, Pt&c/zoparia ............. Yiihisienszella (type)

tellus WALCOTT, 1905, Ptychoparia : Annamitia (?)

tenes WALCOTT, 1905, Ptychopavia........... e Anomocarella

tenuicaudata ENDO, 1937, Ptvchoparia X Amecephalus

theano WALCOTT, 1905, Piychoparia Emmrichella (type)

thraso WALCOTT, 1905, Ptychoparia (Liostracus) Grandioculus

titiana WALCOTT, 1905, Ptychoparia .. Paragraulos
Solenoparia (?)
Solenoparia (type)
Peishania (?)
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tutia WALCOTT, 1905, Ptychoparia (Liostracus) ........ ....Semispharocephalus(?)
tvpus (DAMES) by WALCOTT, 1913, Ptychoparia .......... Mapania (type)

: undata WALCOTT, 1906, Ptychoparia........... e Metanomocarella
vesta WALCOTT, 1906, Ptychoparia........................ Anomocarella

; yoli SUN, 1924, Phvchoparia ..........cccooeunninneanin.. Anomocarellinae (?)

; yunnanensis MANSUY, 1912, Ptychoparia .................. Yunnanocephalus

(type)

Among WALCCTT's 8 species of Ptychoparia (1913), P. typus and P, ligea were
selected respectively for the type-species of Mapania and Probowmania. Lilia
is most probably a Solenoparia and tolus may be a member of the Solenopleuri-
nae. As noted elsewhere, impar bears some resemblances with Gaphuraspis,
while it is noteworthy that impar var. looks similar to Annamitia, although
the occipital spine is absent or unpreserved on the specimen. RESSER (1942)
is incorrect to transfer granosa together with SUN’s fomgi into Probowmania,
because their glabellae are broad and truncato-conical. It is more likely for
SUN’s three species (fongi, leichuangensis and yohi) to be anomocarellids.

According to ENDO (1944) RESSER and ENDO’s Shihchiaoan three species,

: 1937, i.e. Ptvchoparia orientalis, Elrathia manchuriensis and Manchuriella prisca
belong to a single species of Ptychoparia where the third is an abraded speci-
men. In one of the specimens (fig. 7, pl. 20, 1937) the thorax is said to consist
of 11 segments. My question is attached to the three cranidia in fig. 11, pl.
20, having the very large palpebral lobes which are united with the glabella
by the well developed eye-ridges. They look very much like protolenids,
although the other cranidia of orientalis are ptychoparioids.

Ptychoparia fengtiensis is another Shihchiaoan species whose description
and illustration are, however, too imperfect to grasp its specific concept.

ENDO (1944) identified Tangshihan Manchuriella angustilimabata RESSER
and ENpO with Mapanian Ptychoparia (?) grabaui. 1 agree with him in unit-
ing them into a species, but I would identify the latter with the former species
because they look an anomocarellid which should be called a Proasaphiscus
or a Szeaspis.

Plychoparia kochibei WALCOTT, 1911

PAGo&T 102,
PAGLOGE ~10-3.4
ol 1911, Piychoparia kochibei WaLcoTT, Smithsonian Misc. Coll. Vol. 57, No. 4, pp. 78, pl.
14, figs. 10, 10a.
a 1913, Ptychoparia kochibei WaLcoTT, Cambrian Faunas of China. p. 132, pl. 12, figs. 5,
i 5a-e.
1935.  Ptychoparia kochibei KoBayaswui, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 4,
Pi. 2, p. 225, pl. 24, fig. 24.
K 1937. Ptychoparia kochibei Resser and Expo, Manchurian Sci. Mus. Bull. 1, p. 275, pl.
ey 32, figs. 14-16, 18-19, pl. 33, figs. 18-21.
B 1957.  Ptychoparia kochibei Lu, Index Fossils of China, Invertebrates, Vol. 3, p. 266, pl. 141,
fig. 16.

Plate X, Figures 1-4.

The cranidium in fig. 5¢, pl. 12, WALCOTT, 1913, is RESSER and ENDO’s
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lectotype of this species. Among the specimens in shale slabs at hand the
glabellar furrows are reduced in strength. In two cranidia the frontal rim is
as convex as in the lectotype, but it is depressed and flattened in another.
The radial striations are very much obsolete in these specimens. Neverthe-
less they can safely be identified with this species.

Occurrence .—The type locality is in the Fuchou series of Tschanghsingtau.
The above specimens came from North of Maochiakou (EZ#) (loc. 41),
Wuhutsui, Liaoning. It occurs also in Ch’osan (Sosan) area in North Korea.

Ptvchoparia orientalis RESSER and Enpo, 1937

Plate XI, Figure 13. \/

PAGO4T
Ptychopuria orientalis Resser and EnDO, Manchurian Sci. Mus. Bull. 1, p. 276, pl.
20, figs. 7-13.

1037. Elrathic manchuriensis REsSER and Enpo, Ivid. p. 218, pl. 20, fig. 6.

1037. Manchuriella prisca REssER and ExDo, Ibid. p. 248, pl. 20, fig. 4.

1944. Ptychoparia orientalis ENDO, Bull. Central Nat. Mus. Manch. 1, p. 73.

Description :—Ptychoparioid having broad fixed cheeks, large eyes located
far posteriorly and very long genal spines; glabella truncato-conical, outlined
by deep dorsal furrows, two-thirds as long as cranidium, provided with three
pairs of lateral furrows and an occipital furrow; neck ring thickened mesial-
ly; eye about half as long as cheek at eye, moderately arcuate and connected
with frontal lobe of glabella by nearly transversal eye-ridge; fixed cheek as
wide as occipital ring; frontal limb and rim both convex, separated from each
other by marginal furrow ; free cheek narrow ; anterior facial sutures slightly
divergent and posterior ones short, nearly diagonal. Thorax composed of
11 (?) segments; axial ring nearly as wide as pleuron; pleural groove fairly
strong ; pleuron pointed at lateral end.

Odservation and comparison :—Neither a diagnosis nor a precise observa-
tion was given by the authors. Nevertheless, a specimen from Shihchiao
stage in the east of Liaoyang is most probably identifiable with this species
through the agreement of the major characters. One difference is the frontal
rim more inflated in the Shihchiaotzu form. The present specimen is compos-
ed of a cranidium and 10 thoracic segments. A Shihchiaotzu specimen of
provisional identification has 11 segments in thorax.

Ptychoparia striata with which the authors made comparison appears to )
me fairly different from this in the much broader fixed cheeks, especially the
lateral development of the posterior limb, smaller eyes at more anterior posi-
tion and-distinct ptychoparian striation which is however, obscure either in
the authors’ specimens or mine.

I Elrathia manchuriensis is correctly referred to the genus, it must be
the oldest member of Elrathiaz, but as the authors noted, its wide fixed cheek
is an unmistakable distinction from E. kingi. Although no comparison was
made, it agrees with P. orientalis so micely that their specific identifity is
hardly deniable. Because the two species are contained in the same shale of
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Shihchiaotzu on the Antung-Mukden line and the fossils fairly distorted,
minor differences are attributable to secondary deformation.

i Occurrence :—Shihchiaoan reddish shale at Peihsiiehmei (Jt&E#g), east of
: Liaoyang; pale green shale near Shihchiaotzu on the Antung-Mukden line,
j and 7 miles southeast of Liaoyang.

Piychoparia coreanica KOBAYASHI, 1935

Text-figure 2f.

1935. Ptychoperia (?) coreanica KoBayasHI, Jour. Fuc. Sci. Imp. Univ. Tokvo, Sec. 2, Vol.
4, Pt. 2, p. 226, pl. 23, figs. 3-4.

Ptychoparia orientalis is a campanion species of coreanica which also has
11 segments in thorax. The latter species can be distinguished from the
former by the striking contraction of the cranidium at eyes and wide diver-
gence of the sutures therefrom. The anterior outline of the glabella is some-
what rounded in coreanica, but straight and transversal in orientalis.

Occurrence :—Rinson shale of Chunghwa or Chuwa area, North Korea.

PAYoso— 154 I

3 PA39BY -I1-1¢

I PAgos) —1=/6 \ /
£ LAY SI—/1-12 Plate I, Figures 14-17, Plate X, Figure 8.

. PAGOS3-/0—8

& 1935, Kogenium rotundum (cranidium only) KoBAYasH1, Jour. Fac. Sci. Imp. Univ.
Tokyo, Sec. 2, Vol. 4, Pt. 2, p. 275, pl. 17, fig. 6, only.

1935. Manchuriella cfr. convexa KoBavyasui, Ibid. p. 299, pl. 17, fig. 20.

Ptychoparia bipuncta KOBAYASHI, new species

Description :—Glabella strongly convex, nearly as long as wide, conical,
truncated in front; dorsal and occipital furrows profound, considerably pitted
at lateral ends of frontal margin; three pairs of lateral furrows present, post-
erior ones of which are diagonal and deepest; neck ring greatly thickened
mesially ; palpebral lobes relatively small, opposed at mid-length of cranidium;
eye-ridge narrow and fairly oblique; fixed cheeks at eyes as wide as glabella
measured at anterior, gently convex except for the postero-lateral limb which
is steeply slant; frontal limb twice broader than frontal rim, which the latter
is strongly convex and distinctly elevated above the former; frontal groove
deep; anterior facial sutures subparallel and posterior ones diagonal.

Comparison :—In the vaulting of the glabella this cranidium reveals some
resemblance with that of Solenoparia, but its outline is certainly ptychoparioid,
like WALCOTT’s Ptychoparia aclis and P. ligea for example. A nuchal spine
is present and the suture intramarginal through the frontal rim in aclis. In
ligea the fixed cheeks are much broader in relative to the narrow glabella.
A pair of strong pits at the antero-lateral angles of the glabella represent a
characteristic of this species. No trace of nerve-like lines are seen on the
frontal limb. Granules are sparse on the cranidium in fig. 15 and totally ab-
sent on the holotype.

In the pair of anterior pits and some other characteristics this species
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agrees with Ptychoparia talingensis (DAMES), (KOBAYASHI, 1937). The glabella
is much wider in falingensis than in bipuncta.

The cranidium once referred to Kogenium rotundum belongs to this species.
It is also probable for the pygidium of Manchuriella cfr. convexa to go with
this kind of cranidium, because they are found together and have both strong-
ly convex marginal rims.

Occurrence :— Tonkinella zone at locs. 109 and Nei 2.

Genus Elrathia WALCOTT, 1924

Elyathia WaLcorT, Smithsonian Misc. Coll. Vol. 75, No. 2, p. 56.

Elrathia WavrcoLT, Ibid. Vol. 75, No. 3, p. 87.

Elrathia RESSER, Ibid. Vol. 93, No. 5, p. 27.

Elrathia SHIMER and SHROCK, Index Fossils of N. Am. p. 611.

Elrathia HGPE, Ann. de Pal. tom. 39, p. 128.

Elrathia HoweLL, Treatise on Invert. Pal. 0-1. p. 240.

Elrathic BavrasHova, Ivsuin and TCHERNYSHEVA, Principles of Pal. 8, p. 105.

Type-species :—Conocoryphe (Conocephalites) kingi MEEK, 1870.

Figure 2. Ptychopariidae and allied genera.
Proliostracus (?) brevicaudatus SA1To and SAKAKURA
Luia vaochiayuensis CHANG
Luia typica CHANG
Elrathia kikkawai KOBAYASHI
Amecephalus saitoi KOBAYASHI
Ptychoparia coreanica KOBAYASHI
Kounamkites rotundatus TCHERNYSHEVA
Elvathia chuwaensis KOBAYASHI
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Diagnosis —Cephalon exclusive of genal spines semicircular; cranidium
fairly long; glabella truncato-conical, more or less rounded in front, provided
with two or three pairs of lateral furrows in different strength ; eyes relative-
ly small, located at mid-length of cranidium; fixed cheek narrow there; eye-
ridge generally weak or obsolete; frontal limb convex, longer than frontal
rim; axial lobe narrow in thorax and pygidium.

The thorax has 13 segments in the type-species, but 14 segments in Elra-
thia permulta (WALCOTT), 1918, (RASETTI, 1945).

Elvathia spenci RESSER as well as R. rara RESSER, 1939, having 17 seg-
ments in thorax is not diagnostic of this genus, because the anterior sutures
are remarkably convergent and the cranidium and the fixed cheeks are broader
in the species than in Elrathie s. str. The pygidium is usually flat, pauciseg-
mented and bordered by a smooth rim. A shallow sinuation is present on the
pygidium of the type-species.

Remarks :—More than 15 species have been described from Eastern Asia
under the generic name of Elrathia. These species and their present reference
are listed below.

Original specific name Present identification
conoidea ENDO, 1937, Elrathia...................... Pseudoliostracina (?)
convexa RESSER and ENDO, 1937, Elrathia .......... Elrathia iddingsi

granosa ENDO, 1937, Elrathia (plate)

granulosa ENDO, 1937, Elrathia (text) | =7 Solenopleuridae

hoboi RESSER and ENDoO, 1937, Elrathia ............ Elrathia

iddingsi RESSER and ENDO, 1937, Elrvathia .......... Elrathia

kikkawai KOBAYASHI, 1935, Elrathia, (Fig. 1d)...... Elrathia )
manchuriensis RESSER and ENDO, 1937, Elrathia .. ..Ptychoparia orientalis
munda RESSER and ENpo, 1937, Elrathia (?)........ Wentsuia

perconvexa RESSER and ENDO, 1937, Elrathia (?)....Obrucheviaspis (?)
rava ENDO, 1944, non RESSER, 1939, Elrathia ...... Anomocarella (?)
sobyosiensis ENDO, 1944, Elrathia ......... e Paramenocephalites
spinifera KOBAYASHI, 1961, Elrvathia ................ Elrathia

taihakuensis KOBAYASHI, 1935, Elrathia ............ Elrathia

taitzuensis ENDO, 1945, Elrathia .................... Paramenocephalites (?)
tenuilimbata ENDO, 1937, Elrathia .................. Fuchouia (?)
yentaiensis ENDO, 1944, Elrathia .................... Taishania

ENDO (1944) has synonymized convexa and manchuriensis with iddingsi and
Ptychoparia orientalis respectively.

Though deformed, some complete dorsal shields are known of Mapanian
tenuilimbata. Unfortunately its brief description makes me difficult to figure
its specific concept, but it must be excluded from the Ptychopariidae by its
forwardly expanding long glabella, large eyes apparently extending postero-
laterally from the glabella and the very narrow pre-ocular fixed cheek, all of
which being characteristic of the Dolichometopidae. The genal spine is pre-
sent, the thorax composed of 11 segments and the pygidium of 5 or 6 seg-
ments; pleural and interpleural furrows present. It may be a Fuchouia which
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is so far represented by dismembered cephala and pygidia. It is, however,
not improbable to be a crudely distorted anomocarellid. .

E. granulosa (i.e. E. granosa) is another interesting species procured from
the Mapanian limestone. Its tumid oval glabella, broad convex cheeks and
granulate test suggest the Solenopleuridae rather than the Ptychopariidae for
its position. The pygidium is relatively large and long for these families.
It is remarkably triangular in outline, and has 6 or 7 segments. The thorax
appears to have about 11 segments and the axial ring is nearly as wide as
the pleuron. Although the palpebral lobe and preglabellar aspect are obscure
in the illustration, the frontal limb seems to be very narrow. Among the
three Taitzuan species, sobyosiensis, taitzuensis, and perconvexa, the first and
probably the second belong to Paramenocephalites. The third resembles
Obrucheviaspis or the Solenopariinae having a large subcylindrical glabella and
relatively narrow fixed cheeks. Taitzuan conoidea is also not a member of
the Ptychopariidae. Judging from the outlines of the glabella and cranidium,
it may be a Pseudoliostracina.

Taishania may be the best place for Changshanian (Paishan) yentaiensis to
be located. Fengshanian (Yenchou) munda is represented by a small cranidium
closely resembling Wentsuia.

PAYDSY 1974
o 0~/5
4 h oA -1/ -2
PAYOSYI=10
1933.  Elrathia rinsonica Saito, Jour. Geol. Soc. Tokyo, Vol. 40, Text-fig, 3, (nom. nud.)
1935. Elrathia chuwaensis KoBayastil, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 4,
Pt. 2, p. 227, pl. 23, fig. 1.

Elrathia chuwaensis KOBAYASHI, 1935 \/

Plate X, Figures 14-15, Plate XI, Figures 9-10. Text-figure 2h. IA #05%

As SAKAKURA (1936) has made SAITO’s Elrathia rinsonica a synonym of
chuwaensis, they are identical except for the thoracic segments which are
countable 14 in the holotype of chwwaensis, 16 mm. long whereas SAITO’s
rinsonica, 18 mm. long has only 13 segments in thorax. Therefore forma 7in-
sonica can be distinguished from typical chuwaensis, although it is a question
whether the dimorphism is sexual or not. The same number is countable
already on the dorsal shield of 7insonica, 8 mm. long.

Beside these there is a holaspid, 6.6 mm. long with 8 thoracic segments.
Because its glabella is considerably larger than the precedings, in spite of
the small difference in size from the last one (8 mm. in length), its specific
identification cannot be warranted.

Elvathia kikkawai differs from this-species in the longer cranidium, the
rounded anterior margin of the glabella, and larger palpebral lobes.

Like forma rinsonica, Yiihsienszella szechuanensis (SUN), in Lu, 1939 has 13
segments in the holaspid-thorax. They are quite similar to each other, but
the glabella is remarkably cylindrical and rounded in front in szechuanensis,
but truncato-conical in chuwaensis inclusive of rinsonica.

Occurrence :—The two forms are both common in the Rinson shale of the
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Chunghwa area, south of P’hyongyang, North Korea.

PAYOGE~11/
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/6,244:?/0 :/;/:; \/ Elrathia hoboi RESSER and EnpoO, 1937
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Plate XI, Figures 1-8.

1937, Elrathia hoboi Resser and Enpo, Manchurian Sci. Mus. Bull. 1, p. 220, pl. 33,
figs. 5-8.

Description :—Small ptychoparioid having semi-circular cephalon with genal
spines of moderate length; cranidium relatively narrow; its breadth through
eyes approximate to a half of cephalon; glabella truncato-conical, unfurrowed,
but neck ring clearly demarcated by a furrow; eyes of medium size, their
position being a little posterior to the mid-length of cranidium; fixed cheek
somewhat narrower than free cheek ; irregular striation imperceptible on front-
al limb as well as ocular platform; marginal rim narrow; facial sutures
widely devergent forward and backward from eyes. Thorax composed of 11
segments ; axial ring about a fourth as wide as thorax; pleura mesially fur-
rowed, gradually turning back in distal one-third and abruptly pointed at the
end of posterior margin. Pygidium very wide, composed of about 4 or 5
segments; marginal rim narrow. Test smooth.

Observation :—This species was proposed by the authors with illustrations
and a brief statement of its comparison with Elrathia iddingsi RESSER and
ENDO which was again proposed in a similar way. Therefore the above is
the first description of this species. In the full grown stage the glabella
corresponds to two-thirds of the cranidium length or it is'a little longer, and
distinctly truncato-conical in outline, its breadth in front being about two-
thirds that of the neck ring and nearly equal to that of the fixed cheek
through eyes. The eye is shorter than one-third the length of the cheek
through the eyes and located a little posteriorly. The eye-ridges are insigni-
ficant.

The collection contains carapaces of various growth stages. Three early
holaspids are all different from the full grown form in the longer and less
conical or even cylindrical glabella.

In fact the glabeila inclusive of a neck ring is longer than four-fifths of
the cranidium and the ring relatively long, if compared with that of the
grown stage. The eye-ridge is usually seen distinctly.

Comparison :—At a glance this species resembles Plychoparia kochibei WAL-
COTT, but that species has a smaller glabella, broader free cheek, narrower
fixed cheek and more segments in thorax. More precisely, the glabella oc-
cupies three-fifths the length of the cranidium. Its breadth at the neck is
nearly equal to the fixed cheek through eyes. There the free cheek is
evidently narrower than the fixed cheek. Thorax has 14 segments.

This species agrees with FElrathia kingi in a little posterior position of
eyes, contraction of the outline of the cranidium at eyes and the narrow axial
lobe of the thorax. MEEK’s is, however, different from this species in the
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narrower fixed cheek, more distinct eye-ridge, longer frontal limb and the
post-axial sinuation of the pygidium. An additional distinction is the thorax
having two more segments than that of this species.

Occurrence :—Dark green Mapanian shale at Mapanshan, Chinchiachengtzu,
at the neck of the Liaotung peninsula. ENDO’s material was obtained from
a similar Mapanian shale, north of Chinchou on the peninsula.

Elrathia cfr. hoboi RESSER and EnDO .
Plate XI, Figure 12. \/ PAé&DK{‘
A small ptychoparioid in the old collection of the University of Tokyo is
diagnostic of Elrathia hoboi except for a little broader axial lobe and the
thoracic pleura pointed at the end laterally, instead of postero-laterally in
typical Zoboi. In the anterior thoracic segments of this form the axial ring
is as wide as the pleura. The boundary between the thorax and pygidium is
somewhat obscure, but 11 rather than 12 segments appear movable.
In this specimen the impression of the hypostoma on the glabella shows
the oblong central body and lunate posterior ridge separated by a deep groove.
Occurrence :—Dark gray shale probably of Mapan stage in Chinchiacheng-
tzu, Fuhsien, Liaoning.

PA%OEs~219
/'f PAyob b-2-17
4 067—2/2

Elrathia spinifera KOBAYASHI, new species PA
PAGos8-27/3

Plate II, Figures 10-13. (Ve

Description :—Glabella of moderate size, outlined by deep dorsal furrows,
a little tapering forward and subrounded in front; lateral furrows obsolete ;
occipital furrow profound; spine issuing from neck ring; fixed cheek a little
narrower than glabella; palpebral lobe fairly large, connected with glabella
by eye-ridge; frontal limb large, depressed and sculptured by irregular striae ;
frontal rim two-thirds as long as the limb, separated from the latter by a
marginal furrow; anterior sutures divergent from eyes and recurving on
border. Pygidium broad, semi-circular, with concave depressed border ; axis
narrow, composed of 3 rings and a terminal lobe; breadth of pleural lobe
equal to pygidial length. Test smooth.

Comparison :—Because no other polymeric trilobite occurs at loc. 306, it
is quite certain that the dismembered carapaces belong to an identical species.
The broad pygidium and striated frontal limb show its being a ptychoparioid,
and probably an ally to Elrathia, but the posterior sinuation is absent on this
pygidium. The presence of a nuchal spine is also unusual for Elathia.

This species bears some biocharacters common with Idahoia, although the
glabella is much larger and the outliné of the cranidium remarkably contract-
ed at eyes in that genus. In the large size of the palpebral lobe and some
other aspects it looks like Iranella latifrons (KING), but this Iranian species
has three pairs of pitted lateral furrows. Compared to “Idahoia” angulata
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KING from Iran the palpebral lobe is larger and the glabella more slender in

this species.
Occurrence :— Tonkinella zone at loc. 306 and 311.

1 Genus Elrathiella POULSEN, 1927
PAL4oET—%=3 Elrathiella taira KOBAYASHI, new species
PA&op0 i Plate 1V, Figures 3-4. -

Description :(—Cranidium gently inflated; glabella two-thirds as long as
cranidum, truncato-conical, outlined by deep dorsal furrows, a little elevated
above cheeks; no lateral furrows; occipital furrow distinct; occipital ring a
little thickened in the middle; palpebral lobe medium in size, connected with
glabella; frontal limb and rim nearly equal in length where the latter is flat
and smooth, while the former is a little inflated and striated by nerve-like
lines. '

Comparison .—This species agrees better with Elrathiella than Elrathia in
the general outline of the cranidium, relative size of the glabella, fairly large
palpebral lobe and distinct eye-ridge and well developed frontal border. Com-
pared to Elrathiella obscura POULSEN, however, the facial sutures are somewhat
more divergent forward. The glabella is narrower and three pairs of lateral
furrows are present in that species. The nerve-like lines are very distinct on
the cranidium in fig. 4.

Occurrence :—Eochuangia zone at locs. 292 and 301.

Genus Luia CHANG, 1959

1957. Luia CHANG, Acta Pal. Sinica, Vol. 5. No. 1, p. 31, (nom. nud.)
1959. Lwuia CHANG, Ibid. Vol. 7, No. 3, pp. 193, 215.

Type-species :—Luia typica CHANG, 1959, (Fig. 2¢).

Remarks :—The second species is Luia yanchiayuensis CHANG. 1959, (Fig.
2b), having the well rounded anterior lobe of the glabella. Piychoparia
tschanghsingensis ENDO, 1937, is diagnostic of the genus except for the trun-
cated glabellar outline and its effaced lateral furrows.

Compared to Ptychoparia coreanica the cranidium is longer, the glabella
much larger and the palpebral lobes are larger in Luia. Thus, Luia approa-
ches the Anomocarellinae, but still it has typical ptychoparian striae on the
preglabellar field. It agrees with Ptychoparia coreanica in the diagonal facial
sutures. Luia is intermediate in character between the Ptychopariinae and
Anomocarellinae. However, it may not be a link between the two subfamilies,
but a side-branch of the former.

Distribution :—Early Middle Cambrian; China.

Subfamily Alokistocarinae RESSER, 1939

As noted already in 1935, Alokistocare, Amecephalus and Amecephalina




The Cambro-Ordovician Formations and Faunas of South Korea Part IX 51

constitute a distinct group of ptychoparioids usually having a wide concave
preglabellar region. The third genus stand apart from the two others as
indicated by its intramarginal facial suture, but Alokistocare and Amecephalus
are more intimate. Subsequently in 1939 RESSER cited Alokistocaridae as the
heading of the description of Alokistocare, Alokistocarella, Kochina, Inglefieldia
and Kochaspis where the last is now generally known as a member of the
Crepicephalidae. While RESSER synonymized Amecephalus with Alokistocare,
RASETT! accepted their independence (1951) not only on the basis of distinc-
tions in the cephalon but also by the difference of the thoracic pleura. HuUPE
(1953) separated them into two subfamilies of the Alokistocaridae where the
Amephaphalinae are distinguished from the other chiefly by the flat or in-
distinct frontal border and the absence of the preglabellar median boss or
depression. [ think it too far going, but Alokistocare and Amecephalus are
recognized here as two valid genera in the Alokistocarinae.

If the prolonged occipital spine can be overlooked, Ptychoparia defossa
REED, 1910, is an Amecephalus.

Genus Alokistocare LORENZ, 1906

" Alokistocare LORENz, Zeitschr. deutsch. geol. Gesell. Bd. 58, S. 62.
Alokistocare WALCOTT, Smithsonian Misc. Coll. Vol. 64, No. 3, p. 182.
Alokistocare RESSER, Ibid. vol. 93, No. 5, p. 4.
Alokistocare LU, Bull. Geol. Soc. China, Vol. 25, p. 193.
Alokistocare RASETTI, Smithsonian Misc. Coll. Vol. 116, No. 5, p. 203.
Alokistocare HUPE, Ann. de Pal. tom. 39, p. 123.
Alokistocare HowEgLL, Treatise of Invert. Pal. Pt. 0-1, p. 238.
Alokistocare BaLasHOvA, IvsHIN and TCHERNYSCHEVA, Principles of Pal. Vol. 8,
p. 107.

In Kueichou, South China this genus is represented by Alokistocare magnum
Lu and A. méitanensis LU, 1945, in addition to three imperfectly known forms,
all from the early Middie Cambrian Kaotai formation.

Genus Amecephalus WALCOTT, 1924

1924.  Amecephalus WALCOTT, Smithsonian Misc. Coll. Vol. 75, p. 53.
1925.  Amecephalus WaLcOTT, Ibid. Vol. 75, p. 65.

The well developed preglabellar area represents the most remarkable
feature of Ptychoparia tenuicaudata ENDO, 1937, which suggests Amecephalus
for its generic reference. In the narrow rim in comparison with the very
long frontal limb and also in the palpebral lobes of moderate size this species
is certainly close to Amecephalus agnesensis (WALCOTT), 1912.

Amecephalus saitoi KOBAYASHI, new species

Plate XI, Figure 11, Text-figure 2e. \" PAYo7y

Description :—Ptychoparioid-cranidium relatfvely narrow at eyes for the




o

H
2

52 T. KoBavyasiit

genus ; glabella conical, truncated in front, provided with three pairs of shal-
low lateral furrows and a transverse occipital furrow; eye-ridge oblique;
palpebral lobe fairly large and located posteriorly; fixed cheek at eye half as
wide as neck ring, but wider than the ring on the posterior margin; postero-
lateral limb of the cheek short and wide ; preglabellar field about three-fourths
as long as glabella and striated radially; no distinct marginal furrow but
shallow concavity is seen along the frontal margin; facial suture divergent
from eyes and apparently intramarginal on frontal border.

Comparison :—The cranidium is so strongly depressed secondarily that the
original inflation can hardly be restored. Although there is no trace of the
glabellar median boss, it is noted that the dorsal furrow distinct on the
lateral sides of the glabella becomes obsolete in front.

As SAITO (1933) considered it an Amecephalus, its close resemblance with
Amecephalus piochensis (WALCOTT) (1925) can hardly be overlooked. It is,
however, easily distinguishable from that species by its narrower outline,
longer glabella in comparison with the preglabellar field, oblique eye-ridges
and larger eye. Compared to this the anterior margin is more transversal in
that species and more arcuate in Amesphalina mirabilis POULSEN.

It is also similar to Alokistocare subcoronatum (HALL and WHITEFIELD)
(WALCOTT, 1914), but the outline of this cranidium is more contracted at the
eyes and more dilated at the postero-lateral limbs. The eyes are located more
anteriorly, the eye-ridges not so oblique and the straight anterior part of
the facial suture is shorter in that species. In many aspects A. subcoronatum
is more allied to A. magnum LU, 1945, than this species. Compared to it the
glabella is longer, eyes smaller and more anterior and the postero-lateral limb
of the fixed cheek much larger in A. magnum as well as A. meitanensis LU.

Occurrence :—Rinson shale ; north of Chunghwa area, North Korea (SAITO
collection at loc. D).

Family Olenidae BURMEISTER, 1843

Putting aside Olenus asiaticus below described, this family is represented
in Asia by Parabolinella and some other genera. One of them is Protopeltura
praecursor WESTERGARD var. (Fig. 3 g) which occurs at Haraulah, North Siberia
(LERMONTOVA, 1940). LoMOVITSKAJA (1955) reported the occurrence of Para-
bolinella argentinensis in the upper Tremadocian of the Amzas, Western Siberia.
In Kazakstan Acerocarina (Fig. 3f) is found in the Tremadocian and Acerocare
(Fig. 3j) and Cyclognathina are known from the later Upper Cambrian where
the last is a new genus erected by LERMONTOVA (1951) with Cyclograthina
microps LERM. (Fig. 3b). Westergaardites was instituted by TROEDSSON (1947)
as a new genus of the Triarthrinae. Its type-species is Westergaardites pelturae-
formis TROEDSSON from the Upper Cambrian of Eastern Tienshan (Fig. 3k)
where it is accompanied by Lotagnostus asiaticus. HENNINGSMOEN (1957), how-
ever, suggested the high possibility of being a Tremadocian trilobite from its
best agreement with Plicatolina. Finally, Paraolenus LERMONTOVA (1951) is
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Figure 3. Olenidae.

Prohedinia solida POLETAYEVA

Pianaspis kodairai SA1TO and SAKAKURA
Chittidilla plena KiNG

Cyclognathing microps LERMONTOVA
Prohedinella erbiensis Sivov

Acerocarina micropyge (LINNARSSON)
Protopeltura praecursor WESTERGARD
Leptoplastus stenosus WESTERGARD
Peltura scaraboeoides (WAHLENBERG)
Acerocare ecorne ANGELIN
Westergaardites pelturaeformis TROEDSSON
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founded on P. papilionacens LERM. from the Upper Cambrian of Kazakstan.
As it is not diagnostic of the Olenidae, its referrence to the family is questioned
by BALASHOVA et al. (1959).

Subfamily Oleninae BURMEISTER, 1843
Genus Olenus DALMAN, 1827

As pointed out already (1936, 38), Olenus (?) indicus WAAGEN, 1891, and
Olenus haimantensis REED, 1910, from the Himalaya are respectively a soleno-
pleurid and a ptychoparioid and Olenus sp. by LORENz, 1906, from Shantung
is represented by a pygidium of either Maladioides or Changshania. Therefore
Olenus asiaticus is the sole representation of true Olenus in Asia. Its original
description is cited below.

Olenus asiaticus KOBAYASHI, 1944
Plate IX, Figures 16a-b.

1944. Olenus asiaticus KoBavAasHI, Proc. Imp. Acad. Tokyo, Vol. 20, p. 229, text-figs. 12-b.
1957. Olenus asiaticus HEXNINGSMOEN, Skr. Ut. av. Det. Norske Vetensk. Akad. i Oslo, I,
Mat.-Naturv. Ki. 1957, No. 1, p. 102.

Description :—Cranidium subtrapezoidal in general outline; glabella mode-
rately convex, very short for Olenus, subquadrate, gently tapering forward,
slightly elevated above cheeks and well defined by a dorsal furrow which is
deep, especially on the lateral sides; the first pair of lateral furrows faint,
short and convex forward; the second pair a little longer, fairly distinct and
slightly oblique; third pair of furrows deep, quite oblique to the axis, and
apparently confluent with each other; occipital furrow also deep and more or
less bent forward on the lateral sides ; occipital ring narrow but thickened and
somewhat elevated in the middle part; eyes relatively large, occupying the
middle one-third of the length of the cranidium; ocular ridge nearly straight
and extends from points a little behind the lateral extremities of the anterior
margin of the glabella, to points a little anterior to the lateral side; fixed
cheek broad, gradually elevated toward the eye; preglabellar field large; fine
lines on it aligned subparallel in front of the glabella but more or less radia-
ting on the lateral sides; frontal rim narrow, nearly straight and upraised;
marginal furrow deep; facial sutures anterior to the eyes nearly parallel to
each other and diagonal on their posterior side.

The other parts of the carapace are unknown. The following dimensions
are measured on the holotype cranidium.

Length of the cranidium.........ooiiiiiiiii .. 5.2 mm.
Breadth of the cranidium measured through the eyes .......... 6.3 mm.
Breadth of the cranidium measured along the occipital margin..9.6 mm.
Length of the glabella.......coooiiiiiiiiiiiiiiiii i 3.4 mm.

Breadth of the glabella ....... ... it 3.1 mm.
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Comparison .—Compared to Parabolina and Parabolinella the glabella is
small and the eyes are quite large in this species. Its anterior facial sutures
are not divergent forward as in Parabolinella as well as in Proaulacoplenra.
Insofar as the cranidium is concerned, it is typical of Olenus, and especially
similar to that of O. gibbosus (WAHLENBERG) (WESTERGARD, 1922, HENNINGS-
MOEN, 1957) which is the type of the genus, but the glabella is shorter and
the eyes are located more posteriorly and somewhat larger. On these accounts
this species resembles Proaulacopleura buttsi KoBayasHi, (1936), but in the
latter species the cranidium is narrow, lateral glabellar furrows are obscure,
eye-ridges transversal and the anterior branches of the facial sutures are
divergent forwardly.

Occurrence :(—Glyptagnostus zone at locs. 241 and Ita 1.

? Family Oleninae
Genus Hancrania KOBAYASHI, new genus

Diagnosis ;—Olenid-like trilobites but having divergent anterior facial
sutures and large eyes at mid-length of cranidium; further details included in
the description of the type-species.

Type-species :—Hancrania brevilimbata KOBAYASHI, new species.

Remarks :—This genus can be easily distinguished from Olenus by the
course of the facial sutures, from Parabolinella by the size and position of the
eyes and from Proaulacopleura, Aphelaspis and Elvinia by the proportional size
of the glabella to the cranidium. Among the American genera Olenaspella
WILSON, 1956, may be the nearest to this genus, but they are distinct from
each other as clarified below by the comparison between their type-species.

Distribution :—Early Upper Cambrian; Eastern Asia and western North
America.

Hancrania brevilimbata KOBAYASHI, new gen. and ‘sp.

Plate IX, Figures 2-6. \/ A 3776},}.
(8

Description :—Glabella large, gently convex, subquadrate, slightly tapering
forward, and bordered by deep dorsal furrow ; its frontal margin more or less
rounded ; two pairs of lateral furrows oblique; occipital furrow transversal
except both extremities where it is bent forward ; neck ring a little thickened
in middle where a tubercle exists ; fixed cheek narrow ; palpebral lobe occupy-
ing middle third the length of cranidium; eye-ridge short and slightly sloping
backward ; frontal limb and rim both convex and separated by a furrow;
frontal limb about twice as long as frontal rim; facial suture running a little
outward from eye and intramarginal on frontal limb; surface smooth.

Observation :-——The holotype and two paratypes measure as follows :

Specimen Holotype Paratype 1 Paratype 2
Length of cranidium 4.7 mm. 3.3 mm. 3.1 mm.
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’ Breadth of cranidium through eyes 5.1 mm. 4.1 mm. 4.0 mm.
: Breadth of cranidium along articulating 7.6 mm. 25.5 mm. 5.4 mm.
margin
Length of glabella 3.8 mm. 3.8 mm. 2.9 mm.
Breadth of neck ring 2.8 mm. 2.1 mm. 2.0 mm.

A hypostoma associated with the holotype cranidium (Fig. 2) has an elong-
ately ovate central body, a marginal rim and antero-lateral wings. In a thoracic
segment found on the same slab the axial ring is a little narrower than the
pleura and the pleural end pointed backward.

A meraspid cephalon 04 mm. long (Fig. 5) is subtrapezoidal and has a
narrow subcylindrical axis which is divided into five rings by transversal fur-
rows. The largest of them is the frontal lobe which is more or less expanded

forward.

Another meraspid cephalon, 0.7 mm. long (Fig. 6) is broader and eyes are
well developed, but the glabella maintains the same aspect as the preceding.

Comparison :—This species is very similar to Parabolinella (?) evansi
KoBayvasHI, 1936, which is the type species of Olenaspelle. The cranidium is,
however, broader, the glabella more convex, its outline tapering forward more
rapidly, glabellar furrows more pronounced, eye-ridges more oblique and the
frontal limb larger in evansi than in this species. The second species is Ole-
naspella occidentalis (WILSON), 1951, which has a more conical and narrower
glabella. It is a remarkable distinction that nerve-like lines are well developed
in the frontal limb of Olenaspella as well as FEugonocare WHITEHOUSE, 1939,
to which WILSON compared Olenaspelle, but the lines are obsolete and the
frontal limb appears smooth in Hancrania.

Occurrence :—Hancrania zone ; boulder at loc. 242.

: Subfamiliy Leptoplastinae ANGELIN, 1854
B Genus Ctenopyge LINNARSSON, 1880

[/v Ctenopyge (?) sp. indt.
PALLOT72 Plate VIII, Figure 23.

Though very imperfect, the find of Ctenopyge-like free cheek in Eastern
Asia is of great interest. The lateral margin of the cheek is more strongly
round on the anterior than on the other side. The spine which springs out
between the two parts is curved strongly at first, but later the curvature is
h reduced. Unfortunately the cheek is strongly depressed and its inner outline
obsure. It is found together with Komaspis (Parairvingella) megalops. Seeing
its resemblance with the cheek of Carolinites, it is possible for the cheek to
belong to megalops. However, it is more probable that the other cheek which
is also found associated with the cranidia of megalops belongs megalops, judg-
ing from the coincidence of the carapace-margins along the facial suture.

Occurrence :—Black shale at loc. 196.




The Cambro-Ordovician Formations and Faunas of South Korea Part [X 57

Subfamily Papyriaspidinae WHITEHOUSE, 1939

This subfamily was proposed by the author to include four Asio-Australian
genera as follows:

Pianaspis SAITO and SAKAKURA, 1936, from early Middle Cambrian of
North Korea.

Papyriaspis WHITEHOUSE, 1939, from the Middle Cambrian of North-
Western Australia.

Rhodonaspis WHITEHOUSE, 1939, from the Upper Cambrian of North-
Western Australia. '

Hedinaspis TROEDSSON, 1952, ii.e. Hedini« by TROEDSSON, 1937), from
the Upper Cambrian of Tienshan.

They are particularly well characterized by the flatness of the test and
by the relatively narrow axis. WHITEHOUSE suggested the possible derivation
of the Olenidae from the Ptychopariidae through this subfamily. While HEN-
NINGSMOEN (1955) excluded it from the Olenidae, HUPE (1953) and BALASHOVA,
SuvoroVA and TCHERNYSHEVA (1960) accepted the Papyriaspinae as a subfamily
of the Olenidae. The Olenidae are combined with the Papyriaspididae and
Hypermecaspididae in the Olenacea in Treatise (1959).

More informations are expectable in future in Asia on the phylogenetical
relation between the Atlantic and Pacific trilobites. Although it is premature
to solve the question, it is noteworthy that three new genera were erected
there with the thought of their being ancestral to Hedinapsis. .

Prohedinia LERMONTOVA and TCHERNYSHEVA, 1950, is one of them which
is distributed in the Middle Cambrian of North and Western Siberia. It is
founded on P. aftenuata LERMONTOVA which reveals greater similarities to
Olenus than Hedinaspis in the cephalon, but intermediate between the two
genera in the relative breadth of the axial lobe and the number of thoracic
segments. Prohedinia solida POLETAYEVA (1955) from the late Middle Cambrian
of the Altai (Fig. 3a) is represented by the cranidium which is very much
like that of H. regalis, but the glabella is shorter and more quadrangular, and
located more posteriorly. The preglabellar field is larger and has a median
boss, instead of a triangular depression in Hedinaspis. Like H. regalis 3 or 4
pairs of lateral furrows are present on the glabella and the posterior furrow
is bifurcated inward into a transversal anterior branch and a diagonal posterior
one in Prohedinia solida.

Prohedinella S1vov, 1955, is founded on P. erbiensis Sivov from the middle
Upper Cambrian of the Kuznetsk Alatad, west Siberia (Fig. 3e) which is fairly
distinct from Hedinaspis in the narrowness of the cranidium and the broadness
of the glabella in relative to the fixed cheeks. With regard to small eyes,
however, Hedinaspis agrees better with Prohedinella than Prohedinia. The
glabella of Prokedinella is provided with only 2 pairs of distinct lateral furrows,
posterior ones of which are long, oblique and bent back near the axis. As
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noted by HENNINGSMOEN (1959), it agrees with Welleraspis in some aspects. The
glabella is however, much larger in Welleraspis in proportion to the cranidium.
The size of the palpebral lobe, strength of the eyeridge and the convexity
of the frontal rim are also different between them.

It is interesting to find that Prohedinella is more similar to Profohedinia
than Prohedinia. Protohedinia was erected by ENDO, 1944, and its type-species
is P. distincta ENDO from the Middle Cambrian Taitzu formation of Liaoning.
In the general outline of the cranidium and glabella it resembles P. solida
closely, but its glabella is comparatively small and possesses 4 pairs of lateral
furrows. The preoccipital furrow is bifurcated inward by a mammillary
process. The aspect of the glabella is typical of Hedinaspis, but the cranidia
of this genus as well as Prokedinella are much narrower and their glabellae
broader for the Papyriasidinae.

Finally, Chittidilla plana KING, 1941, from the Neobolus beds of the Salt
range (Fig.3c) is closely allied to Pianaspis kodairai (Fig. 3b), both having the
broad cranidium, narrow glabella, straight transverse eye-ridges and subparal-
lel anterior facial sutures. As noted by KING, the obscure demarcation between
the frontal rim and limb is a distinctive biocharacter from ptychopariids and
also from the typical papyriaspids. The lateral border is, however, well defined
inside on the free cheeks. If it be referable to this subfamily, Chittidilla is
the oldest member.

Genus Hedinaspis TROEDSSON, 1952
“ Hedinaspis " granulatumn KOBAYASHI, new species

PA3 P96 Plate IX, Figure 7.
,‘

Description :—Cranidium very broad, twice as broad as long, culminating
towards the axial carination; glabella quadrate, three-fourths as long as crani-
dium, expanding backward, axially keeled, somewhat incised at the anterior
median point, provided with three or four pairs of short lateral furrows which
are pitted at a short distance from dorsal furrows; anterior furrows insignifi-
cant; posterior furrows bifurcate; occipital furrow straight except for lateral
termini; neck ring thickened mesially where a tubercle exists; fixed cheek a
little wider than glabella; eyes probably small, located a little anterior to the
mid-length of cranidium connected with glabella by very prominent ridges

which run a little oblique to the axis; postero-lateral limb of the cheek
large, well dilate laterally; preglabellar field of moderate size gently slant
forward and abruptly bent up toward a narrow frontal rim which is thickened
toward the middle; small lenticular area vaguely outlined between frontal limb
and rim; facial sutures somewhat divergent in front of eyes; their posterior
branches run more laterally than posteriorly for a long distance and then
abruptly turn backward; test smooth but the cheeks behind eye-ridges are
granulate.

Comparison :—Among Middle Cambrian trilobites Andrarina costata (AN-
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GELIN) is the nearest that I think of. The small cranidium of that species
from Kjupadalen, Véastergotland (WESTERGARD, 1948, pl. 4, figs. la-b) is parti-
cularly similar to this species, but this is evidently more developed in the
larger glabella and other features. In the Olenidae it ressembles Olenus and
Parabolinella, but it is quite different in one or the other character. Namely,
the anterior sutures are convergent in Olenus and the cranidium is narrower,
the glabella and eyes are much larger in Parabolinella, although the anterior
sutures are divergent in Parabolinella.

This species is somewhat allied to Papyriaspis lanceola WHITEHOUSE, 1939,
but the cranidium is not flat and the anterior sutures by no means convergent
in this species. That species bears fine radial wrinkles in the preglabellar
field as seen in many ptychopariids. WHITEHOUSE is of opinion that Papyriaspis
is most similar to Hedinia TROEDSSON, 1939, i.e. Hedinaspis TROEDSSON, 1951
Between the two genera this agrees better with Hedinaspis, especially in the
glabellar configuration, the course of sutures and some other biocharacters,
but the glabella is more rounded, anterior margin straight or even concave
and the occipital furrow is shorter than the ring in that genus. The granu-
lation on the postero-lateral limb of the fixed cheek is the speciality not seen
in any of these genera. A new genus must be erected for this form when a
better material is obtained.

Occurrence :—Hancrania zone ; boulder at loc. 242.

Vs

Genus Rhodonaspis WHITEHOUSE, 1939
Rhodonaspis (?) similis IKOBAYASHI, new species

Plate IX, Figure 1. \/ PA 273

Cranidium small, very broad; glabella short, narrow, tapering gradually
backward, somewhat keeled and marked by three pairs of short lateral furrows;
fixed cheek broad, but narrower than glabella; eyes fairly large (?), connected
with glabella by a ridge which is slightly declined back; preglabellar field
large, well expanded; frontal rim narrow, arcuate and convex; facial sutures
a little divergent forward from eyes.

The broad cranidium, narrow glabella, three lateral furrows, broad fixed
cheek, large eye, large frontal limb, wire-like frontal rim and forwardly diver-
gent anterior facial sutures of this species are all diagnostic of Rhodonaspis.
It bears resemblances with Rhodonaspis lingula WHITEHOUSE, but the glabella
is strictly parallel-sided and narrower than the fixed cheek and eye-ridge ex-
panding laterally at right angle to the dxis in lingula. In the slightly oblique
eye-ridge it resembles R. prospecta WHITEHOUSE.

Occurrence ;—Hancrania zone; boulder at loc. 242.

Family Emmrichellidae KoBAYASHI, 1935

Subfamily Emmrichellinae KOBAYASHI, 1935
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The subfamily is represented by Emmrichelle WALCOTT, 1911, for which
the narrow cylindrical unfurrowed glabella, broad fixed cheeks, large palpebral
lobes located far posteriorly and the straight depressed frontal border are quite
distinctive. Ptychoparia theano WALCOTT, 1905, from the Middle Cambrian
Changhia limestone of Shantung is the type-species of the genus. Another
species is Ptychoparia (Emmrichella) chengshanensis SuN, 1924, from the Manto
i?) shale formation of Hopei.

Subfamily Liostracininae RAYMOND, 1937

As Liostracina and Emmrichella were once combined in a subfamily, they
are similar in the quadrate cranidium, subcylindrical narrow glabella, effaced
lateral furrows, posterior eyes and depressed frontal border. The preglabellar
axial furrow is, however, a characteristic of the subfamily very rare among
polymeric trilobites. The eyes are small in Liostracina as well as Liostraci-
noides. They are located more anteriorly in the latter than the former. A pair
of tiny lobes are found in Liostracina on the sides of the glabella base.

Genus Liostracina MONKE, 1903

1903. Liostracina MONKE, Jahrb. konigl. preuss. geol. Landesanst. u. Bergakad. Bd. 23,
Heft. 1, S. 114.

1913. Liostracina WaLcoTT,Cambrian Faunas of China, p. 143.

1935.  Liostracina KosayAasui, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 4, Pt. 2, p.
251.

1937.  Liostracina RayMoND, Bull. Geol. Soc. Am. Vol. 48, p. 1092.

1953. Liostracina HUPE, Ann. de Pal. Tom. 39, p. 151.

1959. Liostracine HoweLL, Treatise on Invert. Pzl. 0-1, p. 248.

Type-species :—Liostracina krausei MONKE, 1903.

Remarks :—Compared to the type-species, the cranidium is more convex and
the glabella longer in Liostracina (?) pauper RESSER and ENDO, 1939, and the
glabella is said still longer and accordingly the frontal limb shorter in [, (?)
paupeforme ENDO, 1944,

Distribution :—Taitzuan and Kushanian; Eastern Asia. Cfr. Liostracina Sp.
by LocHMAN and Hu (1961) is represented by a few tiny cranidia, 1 mm. long,
from the Cedaria zone of Wyoming. No adult specimen of Liostracina has as
vet been discovered in North America.

Subfamily Bowmaniinae KoBAYASHI, 1937

Here the Utianae KoBAYASHI, 1937, is combined with the Bowmaniinae in
a subfamily where the latter has page priority. Their common features are
the broad cranidium, small oblong or sometimes oval glabella, distinct eye-
ridges often crossing the fixed cheeks obliquely, subparallel or divergent facial
sutures in front of medium sized eyes, and so on. The following genera are
tentatively included in this subfamily. The type-species is cited behind each
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genus.

Ameclilus RoSs, 1951. (Amechilus paraola Ross)

Amginouvia TCHERNYSHEVA, 1956. (Amginouyia elegans TCHERNYSHEVA)
Bowmania WALCOTT, 1925. (Avethusina americana WALCOTT)
Conococheaguea RASETTI, 1959. (Conococheaguea ovata RASETTI)
Gapluraspis IVSHIN, 1947. (Gaphuraspis kalievi IVSHIN)

Inouyie WALCOTT, 1911. (Agraulos ? capax WALCOTT)

Leptopilus RAYMOND, 1924. (Leptopilus declivis R AYMOND)
Lichnocephala ROSs, 1951. (Lichinocephala bicornuta Ross)

Maiaspis TCHERNYSHEVA, 1956. (Maiaspis mirabilis TCHERNYSHEVA)
Metabowmania KOBAYASHI, 1955. (Metabowmania latilimbata KOBAYASHI)
Paragraulos Lu, 1941. (Paragraulos kummingensis LU)

Phoreotropis RAYMOND, 1924. (Phoreotropis puteatus RAYMOND)
Phylacterus RAYMOND, 1924. (Phylacterus saylesi RAYMOND)
Probowmania KOBAYASHI, 1935. (Ptychoparia ligea WALCOTT)
Stenocombus RAYMOND, 1937. (Stenocombus princeps RAYMOND)

Utia WALCOTT, 1924. (Utia curio WALCOTT)

Yongwolia KOBAYASHI, nov. (Yongwolia ovata KOBAYASHI)

Here Paragraulos is transferred from the Agraulidae to Emmrichellidae,
and a new genus, Yongwolia, is erected. Probowmania ligea (Fig. 4b) from the
Misakian of Shantung is the oldest of the subfamily which still bears much
of ptychopariid aspects, as it has been referred to Ptychoparia. It is so similar

to Gaphuraspis (Fig. 4e) from
the early Middle Cambrian of
Kazakstan, but the glabellar
furrows and eye-ridges are
obsolete in that genus.

The frontal limb and rim
are united in Amginouyia (Fig.
4a) whereas the frontal boss is
well developed on Inowyia (Fig.
4d). In the bipartation of the
preglabellar area Maiaspis (Fig.
4c) from the Middle Cambrian
of  Siberia agrees with
Phylacterus from the Upper
Cambrian of Vermont.

Utia and Phoreotropis are
allied to each other, but the
eye-ridges are distinct in the
former and obsolete in the lat-
ter. The outline of the crani-
dium is remarkably contracted
at the small eyes and the
anterior margin strongly

-d

(3]

Figure 4. Bowmaniinae.
Amginouyia elegans TCHERYSHEVA
Probowmania ligea (WALCOTT)
Maiaspis mirabilis TCHERYSHEVA
Inouyia, capax (WALCOTT)

. Gaphuraspis kalievi IvsSHIN
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arcuate in Bowmania. Conococheaguea is possibly a highly specialized genus
of this subfamily along the trend of Bowmania.

The glabella is small and ovoid in Metabowmania. The anterior sutures
are parallel in this genus, but arcuate in Amechilus and Lichnocephala which
the last has also an ovoid glabella. These three genera resemble Leptopilus
in one or the other aspect.

Finally, Stenocombus is quite unlike Blountia in its cylindrical glabella. Its
frontal furrow is, however, unusually deep for the Bowmaniae.

Distribution :—Late Lower Cambrian to Lower Ordovician; Northern hemi-

sphere.

Genus Paragraulos LU, 1941

1941. Paragraulos Lu, Bull. Geol. Soc. China, Vol. 21, No. 1, p. 84.

1942. Inouvops RESSER, Smiths. Misc. Coll. Vol. 101, No. 15, p. 24.

1957. Paragraulos Lu, Index Fossils of China. Inervert. Vol. 3, p. 270.

1960. Paragraulos Kosayasui, Jour. Fac. Sci. Univ. Tokyo, Sec. 2, Vol. 12, Pt. 2, p. 385.

Type-species :—Paragraulos kummingensis LU, 1941,
Distribution (—Lower and Middle Cambrian of Eastern Asia.

Paragraulos parvicawlis KOBAYASHI, new species

PAS0 74
VA Plate I, Figure 2.

This species is not quite typical of Paragraulos, because the frontal limb
is very large, nearly flat and so strongly expanded beyond the lateral limits
of the palpebral lobes. Nevertheless, it bears some generic characters common
with P. titiana or P. kummingensis. Although the glabella is very slender, it
is truncato-conical in outline and provided with three pairs of oblique lateral
furrows. The occipital furrow is straight and transversal. The occipital ring
is thickened mesially but carries no median spine. The palpebral lobes are
medium in size and connected with the glabella by distinct eye-ridges which
run across the fixed cheeks obliquely. The cheeks through the eyes are nearly
as wide as the glabella. The frontal rim is wire-like and takes a well arcuate
course. The facial sutures are widely divergent forward and shortly intra-
! marginal on the marginal border.

‘? Occurrence :—Tonkinella zone at Nei 2.

Genus Yongwolia KOBAYASHI, new genus

Diagnosis :—Glabella short, ovate, and subcarinate axially; occipital ring
thickened mesially ; palpebral lobe small or medium in size, and located post-
eriorly ; eye-ridge oblique; fixed cheek narrow at eye; preglabellar area large,
expanded laterally ; frontal limb moderately convex ; frontal rim narrow, wire-
like and strongly arcuate.

Type-species :— Yongwolia ovatus KOBAYASHI, new species.
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Remarks :—This genus resembles Paragraulos, but they can easily be dis-
inguished by the outline which is truncated in front in Paragraulos. Further-
more, the frontal limb is not so large but strongly convex and the neck ring
is pointed back in the typical forms of Paragraulos.

In the small conical glabella and large preglabellar field this agrees better
with Metabowmania, but in Metabowmania the fixed cheeks are broader, the
anterior facial sutures subparallel to each other and the frontal margin is
nearly straight. Like in this genus the margin is strongly arcuate and the
anterior sutures are divergent in Bowmania, but the glabella is not conical
and the palpebral lobes are smaller in that genus.

In my opinion Ptychoparia (Conocephalites) hesterna REED, 1910, from Spiti
belongs to this genus, unless it represents a new genus by itself.

Distribution :—Middle Cambrian of Eastern and (?) Southern Asia.

Yongwolia ovata KOBAYASHI, new species PAG L 5
Plate I, Figure 1. d’/

Description :—Glabella surrounded by deep dorsal furrows, ovoid, two-fifths
as long as cranidium, twice as broad as fixed cheek at eye, fairly convex, dis-
tinctly carinate along axis, and provided with very weak lateral furrows in
two or three pairs; occipital furrow deep; occipital ring narrows laterally ;
palpebral lobes opposed at the middle third of glabella; eye-ridge strongly
oblique ; postero-lateral limb of fixed cheek a little shorter than glabelia; pre-
glabellar area large, moderately convex; frontal rim wire-like and strongly
arcuate ; anterior sutures diagonal.

Occurrence :—Tonkinella zone at Ita 10.

Yongwolia kagasi KOBAYASHI, new species PAY o7¥
Plate X, Figure 10. \/

Description :—Glabella no more than a half of cranidium in length, trigon-
ally ovate, strongly convex, elevated, subangulated on the axis; lateral furrows
obsolete; occipital furrow shallow; occipital ring moderately thick; dorsal
furrow deep; eye-ridge low and diagonal; palpebral lobe medium in size,
located far posteriorly; frontal limb large, slightly inflated and gradually in-
clined forward ; frontal rim narrow and somewhat thickened intramarginal on
frontal border ; test smooth.

Occurrence :—Tonkinella zone at Ita 19.

Yongwolia (?) hesterna (REED)

1910.  Piychoparia (Conocephalites) hesterna REED, Pal. Indica, Ser. 15, Vol. 7, Mem. No.
1, p. 32, pl. 4, fig. 6.

This species agrees with the generic diagnosis in the ovoid glabella, large
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frontal limb, arcuate anterior margin and so forth. However, it differs from

the preceding two species in some aspects that this cranidium and fixed cheeks

are broader, the palpebral lobe is larger, the eye-ridge nearly horizontal and

almost obsolete, the marginal border flat and the test distinctly granulate. The

unusual configuration of this glabella is the important distinction from these

Korean species which might require its isolation in the generic rank.
Occurrence :—Horizon No. 6, Parahio valley, Spiti.

Figure 5. Changshaninae.

a. Parachangshania hsiaoshihensis CHIEN
b. Wentsuia granulosa SuN
c-d. Changshania conica Sun

Subfamily Changshaniinae
KoBayasHi, 1935

(i.e. Family Changshaniidae
HuPpE, 1953)

Genus Changshania SUN, 1924

1924. Changshanic SUN, Pal. Sinica, Ser.
B, Vol. 1, Fasc. 4, p. 44.

1955. Changshania HUPE, Ann. de Pal.
Tom. 41, p. 190.

1957. Changshania Lu, Index Fossils of
China, Invert. Vol. 3, p. 283.

1959. Changshania HoweLL and MOORE,
Treatise on Invert. Pal. Pt. 0-1, p.
247.

1960. Changshania BALASHOVA, SUVORO-
va and TCUERNYSHEVA, Principles
of Pal. Vol. 8, p. 102.

Type-species :—Changshania coni-
ca SUN, 1924, (Figs. 5c-d).
Remarks :(—Beside  conica, the
following 7 species have been des-
cribed as Changshania members,
their present generic reference being
cited behind the original specific
name.
equilis SUN, 1935, Changshania .. .. ..
.................. Changshania
konoi ENDO, 1937, Changshania
.................. Changshania (?)
liaotungensis KOBAYASHI, 1931,
Changshania (?) ..Changshania
modesta ENDO, 1937, Changshania

................. Changshania
parallela ENDO, 1937, Changshania ............................ Changshania (?)
orbiculata ENDO, 1937, Changshania ................ccccuu... .. Lioparia
truncata SUN, 1924, Changshania (?) .....ooeeiuieinnninnnin.. Shirakiella (?)

Ptychoparia (?) bromus WALCOTT, 1905, from the Kushanian of Shantung
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is probably a Changslania, although the broad postero-lateral limb of the fixed
cheek is unpreserved. C. modesta is another Kushanian member. ENDO re-
ported the occurrence of C. comica at the Fengshanian Yenchou formation at
Paichiashan, Fuchou-hsien Liaoning, but it was represented only by a pygidium.

Occurrence :—Kushanian to (?) Fengshanian, but common in Changshanian
and Daizanian; Shantung, Hopei, Liaoning and North Korea.

Genus Parachangshania CHIEN, 1958

1958. Parachangshania Cuiex, Acta Pal. Sinice, Vol. 6, No. 4, pp. 455, 467.

Type-species —Parachangshania hsiaoshihensis CHIEN, 1958, (Fig. 5a).

Remarks :—The closest ally to this genus is Changshania from which it is
distinguished chiefly by the broader glabella, three pairs of lateral furrows
which are weak, but still discernible, narrower fixed cheeks, narrower posterior
limb, more divergent anterior facial sutures and by the pygidium which is not
pointed laterally as in Changshania. Probably caused by the broader doublure,
there are a pair of the so-called preocular lobes on the cranidium which dilate
laterally from the front of the glabelia.

Detailed observations are described by CHIEN on the ontogeny of the mono-
typic species. According to him the proparian suture of the late metaprotaspid
changes into the opisthoparian one of the middle meraspid and later stages
through the gonatoparian suture of the early meraspid stage.

Distribution :—Changshanian (c/mnqgizz zone) ; Liaoning.

Genus Wentsuia SUN, 1935

1935. Wentsuia Sun, Pal. Sinica, Ser. B, Vol. 7, Fasc. 2, p. 38.
1959. Wentsuiu HoweLL, Treatise on Invert. Pal. 0-1, p. 288.

Type-species —Wentsuia granulose SUN, (Fig. 5b).

Diagnosis :—Changshaniinae with short subcylindrical glabella, relatively
broad fixed cheek, fairly large palpebral lobe, distinct eye-ridge, large concave
frontal limb, narrow raised frontal rim, laterally extended postero-lateral limb
of fixed cheek and finely granulate test; glabellar furrows effaced.

Remarks :— Anomocarella baucis WALCOTT agrees with the above diagnosis
except for the narrow posterior limb and punctate texture.

Distribution :—Changshanian (Chuangia zone); Shantung.

Family Agraulidae RaymonD, 1913

Subfamily Agraulinae RAYMOND, 1913
Genus Megagraulos KOBAYASHI, 1935

Megagraulos KoBayasui, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol, 4, Pt. 2, p.
199, .
Megagraulos Huprt, Ann. de Pal. Tom. 39, p. 150.
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Type-species :—Megagraulos coreanicus KOBAYASHI, 1935.
Remarks:—The genus is represented by the following species:—

Agraulos obscura WALCOTT, 1906 .

Agraulos uta WALCOTT, 1906

Agraulos vivi WALCOTT, 1906

Agraulos similans REED, 1910

(?) Agraulos sorge WALCOTT, 1911

Chondroparia reedi KXOBAYASHI, 1935

Megagraulos (2) semicircularis KOBAYASHI, 1935

Megagraulos medins KOBAYASHI, new species

Megagraulos breviscapus KOBAYASHI, new species
Distribution —Middle Cambrian; Eastern and Southern Asia.

Megagraulos medius KOBAYASHI, new species
PA¥027-2-2
PA@%*Z—S Plate II, Figures 2-3.

This is a fairly large form showing close resemblances with Megagraulos
coreawicus, but the glabella is less convex and shorter, occupying just about
two-thirds the cranidial length. Compared to that species, palpebral lobes are
somewhat larger and eye-ridges weaker. The preglabeilar field is bipartate
more or less distinctly; rim slightly longer than the frontal limb.

Occurvence :—Eochuangia zone at locs. 274 and 292.

p,qqp/;? , Megagraulos breviscapus KOBAYASHI, new species
\/ Plate II, Figure 1.

This is an aberrant form of this genus well characterized by the unusu-
i ally short glabella, very narrow fixed cheek, small palpebral lobes, vestiges of
eye-ridges and well developed preglabellar area which corresponds to two-thirds
the glabella in length, and is scarcely divided into frontal limb and rim; an-
terior sutures parallel to the axis in front of eyes and then describe a quarter
of a circle. The dorsal furrow is distinct, but the occipital furrow rudimentary
and lateral furrows are effaced.

Occurrence :—Eochuangia zone at loc. 274.

PAY%OE p \ Megagraulos cfr. coreanicus KOBAYASHI, 1935
Plate X, Figure 11.

1935. cfr. Megagraulos coreanicus KoBAYAsHI, Jour. Fac. Sci. Imp. Univ. Tokyo. Sec. 2,
Vol. 4, Pt. 2, p. 207, pl. 18, figs. 5-10.

"The cranidium at hand agrees with M. coreanicus in the relatively large,
truncato-conical and moderately convex glabella, obsolete lateral furrows, weak
occipital furrow, neck ring of uniform breadth, more or less depressed fixed
cheeks and the preglabellar aspect, but its specific identification is hesitated
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because the palpebral lobe is poorly preserved, eye-ridge effaced and the an-
terior facial sutures appear convergent forward.
Occurrence :—Megagraunlos zone at Dai 1.

Genus Metagraunlos KoBayashr, 1935

Metagranlos KoBayasni, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 4, Pt. 2,
p- 199.

Yabeia REESER and ENDO, Manchurian Sci, Mus. Bull. 1, p. 297.

Metagraulos HUPE, Ann. de Pal. Tom. 39, p. 114.

Yabeia HUPE, Ibid. p. 135.

Metagraulos Li, Index Fossils of China, Invert. Vol. 3, p.
Yabeia Locunian-BALK, Treatise on Invert. Pal. Pt. 0-1,

270.
p. 309.

Type-species :— Agraulos nitide WALCOTT, 1905.
Specific list:—
Anomocare nanum DAMES, 1883
Agraulos abrota WALCOTT, 1905
Agraulos dirce WALCOTT, 1905
Agraulos dolon WaLcoTT, 1905
(?) Agraulos dryas WALCOTT, 1905 (=M. nanum)
Yabeia laevigata RESSER and ENDO, 1937, (Cranidium cnly)
Metagraulos (?) intermedius KOBAYASHI, 1942
Metagraulos tienshihfuensis ENDO, 1944
Metagraunlos sampoensis KOBAYASHI, 1961
Distribution :—Middle Cambrian; Eastern Asia.

Metagraulos sp. nov.
e
Plate V, Figure 14. \/
PAgO®

This cranidium is medium in size and not so convex as often seen in
Metagraulos; glabella truncato-conical and abrupty expanded near the occipital
turrow ; oblique posterior furrow tolerably pronounced on the glabella; two
others very weak; neck ring produced back into a median spine; occipital
furrow deep; palpebral lobes fairly large; fixed cheeks moderate in breadth.

Occurrence :—Eochuangia zone at loc. 296.

Metagraulos (?) sp. nov. L PA« 082
Plate V, Figure 1. l

The cylindrical glabella separated from cheeks by profound furrows is a
distinctive feature of this species not seen in other species of this genus. The
palpebral lobe is moderate in size; eye-ridge obscure; occipital furrow deep;
occiptal ring thickened mesially, preglabellar area undivided and simply
convex; frontal margin nearly straight; anterior sutures subparallel to each
other,
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Occurrence :—Eochuangia zone at Ita 2.

Genus Kuljumbina LAZARERKO, 1960
1960. Kuljumbine LazARENKO, Short Pzp. for Pil. & Biostratigr. 20, p. 17.

Type-species :— Kuljumbina grandis LAZARENKO, 1960.

Remarks :—Plethopeltis stenorvachis KOBAYASHI, 1943, is represented by a
small cranidium which best agrees with K. grandis, especially with Laza-
RENKO’s small one in fig. 1, pl. 2, in the outlines of the cranidium and glabella,
their relative size, effacement of lateral furrows, distinct dorsal and occipital
furrows, triangular neck ring, small eyes, their fairly anterior position and
especially in the presence of the distinct preocular groove which is not seen
in Plethopeltis. In the grown form of K. grandis, in fig. 3, pl. 2, the cranidium
is broader and the dorsal and preocular furrows are much stronger.

Distribution .—Upper Cambrian of Siberia.

Subfamily Plethopeltinae RAYMOND, 1925
Genus Plethopeltella KOBAYASHI, 1943

1943. Plethopeltelle KoBaYasHl, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 6, Pt. 12,
p. 320.
1959. Plethopeltella Locuman-BaLK, in Treatise on Invert. Pal. 0-1, p. 315.

Type-species :- Plethopeltis resseri KOBAYASHI, 1933.
Remarks :—Plethopeltis shantungensis LU, 1957, from the Fengshanian of
Shantung has a considerably larger glabella and the much narrower frontal
border and fixed cheeks in comparison with Plethopeltis. Compared to Wan-
wanian Plethopeltella orvientalis (KOBAYASHI) and Plethopeltella resseri (KOBAYA-
sHI) its glabella is more or less small and the cranidium less convex in the axial
i . profile, but Plethopeltis shantungensis is certainly better placed in Plethopeltella
than Plethopeltis.

Genus Plethometopus ULRICH, 1931
/’/7 23 /0 \/ Plethometopus longispinus KOBAYASHI, 1958

Plate X, Figure 19.

1958. Plethometopus longispinus KoBavasut, Trans. Proc. Pal. Soc. Japan, N. S. No. 30,
p. 214, text-fig. 3.

g Occurrence :—Dictyites zones at Tanyo. 7.

Subfamily Kingstoniinae KoBAYASHI, 1933

Genus Kingstonia WALCOTT, 1924

1924. Kingstonia WAaLCOTT, Smithsonian Misc. Coll. Vol. 75, No. 2, p. 58.
1925. Kingstonia WavLcoTT, Ibid. Vol. 75, No. 3, p. 103.
1933. Kingstonia Kosayasul, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 3, P.. 7, p.
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277.

Kingstonia KoBayasui, Jepan. Jour. Geol. Geogr. Vol. 9, Nos. 1-2, p. 143.
Kingstonia KoBayaswi, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 4, Pt. 2, p.
201.

Kingstonia SHIMER and SHROCK, North American Index Fossils, p. 627.

Kingstonia Suaw, Jour. of Pal. Vol. 26, No. 3, p. 471.

Kingstonia HUPE. Ann. de Pi!. Tom. 39, p. 115.

Kingstonia KoBavasHi, Trans. Proc. Pal. Soc. Japan, N.S. No. 30, p. 213.
Kingstonia LocuMAN, Trealise on Invert. Pal. 0-1, p. 285.

Kingstonia SGVOROvVaA, Principles of Pal. Vol. 8, p. 85.

Type-species :-Kingstonia apion WALCOTT, 1924.

Remarks :—RESSER (1936) has synonymized Ucebia WALCOTT, 1924, with
Kingstonia, the opinion being upheld by LocHMAN (1959) and some others.
SHAW (1959) suppressed [tiycephalus RESSER, 1938, noting that its type-species,
I. typicalis RESSER, is based on an exfoliated cranidium of Kingstonia. LOCH-
MAN, however, accepts the genus as a member of the Pagodiidae.

A large number of species were described from various localities of North
America by LOCHMAN, RASETTI, RESSER, SHAW and others. According to
LOCHMAN the genus Kingstonia is limited to the Dresbachian in North America.
In Eastern Asia the following 7 species of Kingstonia have been described.

Kingstonia convexa KOBAYASHI, 1933, from the Wanwanian

Kingstonia humilis KOBAYASHI, 1933, from the Wanwanian

. Kingstonia kuantungensis ENDO, 1937, from the Changshanian (Paishan)
Kingstonia paichiaensis KOBAYASHI, 1933, from the Changshanian
Kingstonia parallela KOBAYASHI, ‘1958, from the Fengshanian
Kingstonia perconvexa ENDO, 1937, from the Changshanian (Paishan)
Kingstonia semicricularis KOBAYASHI, 1933, from the Wanwanian

K. perconvexa is represented by a narrow cranidium resembling Symphysu-
rina; K. kuantungensis appears an effaced Pagodia. It is difficult for me to
say the proper generic position of these two species, but the other species fit
in Kingstonia better than any other genus. It means that Kingstonia ranges
from Changshanian to Wanwanian.

It is quite obvious that none of these five species has the cranidium as
narrow as Stemopilus convexus which occurs in the Wanwanian. Because the
effacement is far advanced, it is hard to point out the difference of the three
Wanwanian species from Leiobienvillia laevigata RASETTI, 1954, but it can
hardly be overlooked that the palpebral lobes which are quite rudimentary
are located more posteriorly in them than in L. laevigata. No pygidium is
known of either Bienvillia or Leiobienvillia, but it is known that the pygidium
of K. semicircularis is diagnostic of Kingstonia. However, a further study is
needed for these species with additional material, because their horizon is too
high, in comparison with the generic range in North America.

Distribution :—Dresbachian in North America; Upper Cambrian and Basal
Ordovician in Eastern Asia.

SEEhg

5
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. Kingstonia parallela KOBAYASHI, 1958

L

/’fi)-jo 7 Plate X, Figures 18a-b. !

1958. Kingstonia purallele KoBayasui, Trans. Proc. Pal. Soc. Japan, N.S. No. 30, p. 213,
Text-fig. 2a-b.

Occurrence :—Dictvites zone at Tanyo 9.

Family Ptychaspididae Raymoxb, 1924
Subfamily Saukiinae ULRICH and RESSER, 1933
Genus Hamashania KOBAYASHI, 1942

Hamashania (?) sp.

L

PA23/2 Plate X, Figure 17.
1958. Hamashania (?) sp. KoBavasut, Trans. Proc. Pul. Soc. Japan. N. S. No. 30, p. 215,
text-fig. 4.

Occurrence :—Dictyites zone at Tanyo 7.

Family Solenopleurida‘e ANGELIN, 1854
Subfamily Solenopleurinae ANGELIN, 1854

Litaspis SUVOROVA, 1960, which is founded on Litaspis pudens SUVOROVA,
from the Lower Cambrian of the Lena district, North Siberia is a new genus
referred by the author to the Solenopleurellinae HUPE, 1953. From Soleno-
pleurella POULSEN, 1927, Litaspis can be distinguished by the nearly parallel-sided
and slightly shorter glabella, somewhat larger palpebral lobes, presence of a
narrow frontal limb and divergent anterior facial sutures.

Subfamily Solenopariinae HUPE, 1953
Genus Solenoparia KOBAYASHI, 1935
% Solenoparia subtoxea KOBAYASHI, new species
Plate V, Figure 5.

PA &o¥ 3

The small cranidium closely related to Ptychoparia (Liostracus) toxeus WAL-
COTT which is the type-species of Solenoparia. The glabella is, however, com-
paratively large and less conical than that of toxeus; eye-ridge, though very
faint, still discernible by cross light.

Occurrence —FEochuangia zone at loc. 274.

Genus Grandioculus COSSMANN, 1908

1906. Megalophthalmus LORENZ, Zeitschr. deutsch. geol. Gesell. Bd. 58, p. T6.
1908. Grandioculus COSSMANN, Rev. crit. pal. Paris, Vol. 12, p. 68.
1937. Megalophthalmus Kosayasti, Jour. Geol. Soc. Japan, Vol. 44, p. 433.
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1959. Gradioculus HowELL, in Treatise on Invert. Pal. Pt. 0-1, p. 290.

Type-species :—Liostracus megalurus DAMES, 1883, (Figs. 6c-d;).

Diagnosis :—Glabella very large, convex, conical, well rounded in front and
wide at base; lateral furrows weak ; eyes medium in size and opposed at mid-
length of cranidium; ocular ridge flat or convex ; test smooth or provided with
fine granules.

Remarks :—COSSMANN’s proposal of Grandioculus was made by the reason
that LORENZ’s generic -name is preoccupied by Megalophthalmus GRAY, 1832.
Anomocare megalurus by WALCOTT, 1913, which has the truncato-conical gla-
bella must be excluded from this genus. Accordingly, HOWELL’s diagnosis of
Grandioculus which was founded on WALCOTT’s form is incorrect.

Ptychoparia (Liostracus) thraso WALCOTT and possibly P. (L.) subrugosa WAL-
COTT belong to this genus, because they agree in most essentials, although
the frontal rim is depressed and flat in the type species and convex in them.
In the type-species as well as in thraso the pygidium is slightly sinuate at
rear and hasdouble furrows on pleurae, which run into the remarkably de-
pressed marginal border.

Distribution :(—Middle Cambrian; Liaoning and Shantung.

Genus Peishania RESSER and ENDpO, 1937

1937.  Peishania Resser and EnNpo, Manchurian Sci. Mus. Bull. 1, p. 254.
1983.  Peishania HUPE, Ann. de Pal. Tom. 39, p. 119.
1959. Peishanic HowELL, in Treatise on Invert. Pal. Pt. 0-1, p. 292.

Type-species :—Peishania convexa Resser and Endo, 1937, (Figs. 6e-f).

Remarks :—Compared to the preceding, the lateral furrows are obsolete,
fixed cheeks broader, palpebral lobes smaller and eye-ridge obscure in Peishania.
The frontal rim is a little convex in the type-species, but flat in Peishania
affinis RESSER and ENDO, 1937, and also Peishania lubrica CHANG, 1959. Except
P. granulosa RESSER and ENDO, 1937, the test is smooth. Insofar as the crani-
dium is concerned, they look congeneric with Grandioculus megalurus, but the
detached pygidia referred to the two genera are fairly different. Peishania
is probably no more than a subgenus of Grandioculus. In some way it is
intermediate between Paramenocephalites and Grandioculus. Peishania parallela
ENDO, 1944, may be better placed in Paramenocephalites.

Distribution :—Middle Cambrian (Taitzuan); Liaoning and Shantung.

Subfamily Menocephalitinae KoBAYASHI, 1960
Genus Ninaspis IVSHIN, 1956

1956. Ninaspis IvsHIN, Upper Cambrian Trilobites from Kazakstan, Vol. 1, p. 54.
1960. Ninaspis Ivsuin, MAKSIMOVA, SUVOROVA and TCHERNYSHEVA, Principles of Pal.
p. 121.

Type-species :—Ninaspis tchernyshevae IVSHIN, 1956, (Fig. 6b.)
Diagnosis :—Solenopleurioid provided with large, ovoid, convex, unfurrowed
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glabella, narrow neck ring, narrow fixed cheeks with palpebral lobes of moderate
size at mid-length of glabella, weak oblique eye-ridges and narrow distinctly
up-turned frontal rim; frontal limb absent; anterior facial sutures subparallel
. to each other. :
! Remarks —The genus was first compared with Genevievella, but it looks to
me to bear greater affinity to Onclonotus and other small solenopleurioids.
Distribution :(—Upper Cambrian; Kazakstan.

Figure 6. Solenopleuridae.

a. Acrocephalina trisulcata KOBAYASHI

| b. Ninaspis tchernyshevae IvSHIN
c-d. Grandioculus megalurus (DAMES)
e. Peishania convexa REssErR and ENDO

Subfamily Solenopleuropsinae THORAL, 1949
(i.e. Subfamily Saoinae HUPE, 1953)

It is certainly a remarkable fact that this Acadian subfamily is represented
in Asia by Pardailhania MANSUY, 1922, which was recently described by
DEAN and KRUMMENACHER (1961), from the Amanos mountains, southern
Turkey.

: Family Dokimocephalidae KoBAYASHI, 1935

o : Subfamily Dokimocephalinae KOBAYASHI, 1935
E Genus Iddingsia WALCOTT, 1924

; \  “Iddingsia” orientalis Kopavasi, 1958

. P IPA23 ‘) Plate X, Figure 16.
L 1958. Iddingsia orientalis KoBayasui, Trans. Proc. Pal. Soc. Japan, N.S. No. 30, p. 214,

Occurrence :—Dictyites zone at Tanyo 7.

Subfamily Acrocephalitinae HUPE, 1953
Genus Acrocephalina TROEDSSON, 1937




The Cambro-Ordovician Formations and Faunas of South Korea Part IX 73

The pygidium referred to Acrocephalina borealis LAZARENKO, 1960, is cer-
tainly congeneric with the one found together with the cranidia of Lecano-
pleura glabelle KOBAYASHI, 1943. The combination of these dismembered cara-
paces, however, cannot be warranted until their complete shields will be found.

Acrocephaling trisulcata KOBAYASHI, 1944 )
Plate IX, Figure 17, Text-figure 6a. \/ PA /?7-3

1944, Acrocedheling trisulcata Kosayasiu. Proc. Imp. Acad. Vol. 20, p. 230, text-fig. 5.

A small strongly convex cranidium, 2.5 mm. long; glabella long, truncato-
conical, distinctly elevated above cheeks and subcarinated along the axis;
dorsal furrow deep in whole length; anterior lateral furrow short and trans-
versal ; middle one longer; posterior one longest and quite oblique; last two
lateral and occipital furrows all deep; occipital ring proportionally narrow but
thickened toward the middle where a median tubercle exists; eyes relatively
small and opposed to the second glabellar lobe. The breadth of a fixed cheek
measured through the eyes corresponds to about a half of the breadth of the
glabella, strongly inclined laterally ; preglabellar area convex and steeply slant
forward ; a pair of diagonal furrows extending from the lateral ends of the
frontal furrow of the glabella; preglabellar area between them more or less
swelling up to form a median boss. Anterior facial sutures subparallel; pos-
terior ones diagonal. Surface ornamented by fine tubercles.

Comparison :—Because the median preglabellar area is imperfectly preserved,
whether a frontal spine is present or not is indeterminable. But at any rate
it has no occipital spine as seen in Acrocephalites stenometopus ANGELIN,
(WESTERGARD, 1922). From A. vigilans WALCOTT and RESSER (1924) it can be
easily distinguished by the much narrower outline of this cranidium. In the
absence of the frontal border and the presence of the eye-ridge it is certainly
closer to Acrocephalina than Acrocephalites. Except in the absence of the
occipital spine there is no essential difference
from Acrocephalina armata TROEDSSON (1937)
which is the monotypic species of the genus.

Occurrence :—Glvptagnostus zone; a boulder
at loc. Ita 1.

Family Crepicephalidae
KoBayasHI, 1935

In Eastern Asia this family is represented by
the three genera as follows :— )
Kochaspis RESSER, 1935, i.e. Palaeocrepicephalus
KoBavashi, 1935 (Crepicephalus liliana WAL-
COTT). Tangshihan (Hsuchuanian of Shantung).
Mesocrepicephalus KOBAYASHI, 1935 (Crepicephalus b. Crepicephalina convexus
damia WALCOTT). Tangshihan and Taitzuan. (WALCOTT)

Figure 7. Crepicephalidae.

a. Mesocrepicephalus damia
(WALCOTT)
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(Fig. 7a).
Crepicephalina RESSER and ENDO in KOBAYASHI, 1935 (Crepicephalus convexus
WaLrcorT). Taitzuan. (Fig. 7b).

Among 15 species of crepicephaloids from Eastern Asia it is certain that
6 species are crepicephalids.

Crepicephalus damia WALCOTT, 1905 ... vui.. .. Mesocrepicephalus
Crepicephalus magnus WALCOTT, 1905 .. ...................... Gen. et sp. indt.
Crepicephalus convexus WALCOTT, 1911 ........... e Crepicephalina
Crepicephalus airaghii KOBAYASHI, 1935 ... .. ... oo.... Mesocrepicephalus
Crepicephalus subquadratus KOBAYASHI, 1935 ................ Mesocrepicephalus

Crepicephalina pergranosa RESSER and ENDO, 1937 .......... Mesocrepicephalus ?

Crepicephalina mukdensis RESSER and ENDO, 1937 ............ Mesocrepicephalus
Crepicephalina quadrata RESSER and ENDO, 1937 ............ Mesocrepicephalus ?
Crepicephalina concavolimbata ENDO, 1937 ........... e Chuangia ?
Crepicephalina intermedia ENDO, 1937 ......... ... ... cieii. .. Kaolishania ?
Crepicephalina laevis ENDO, 1937 .. ... i, new genus?
Crepicephalina bispinosa ENDO, 1937 .. ... o, new genus
Crepicephalina orientalis ENpO, 1937 ...... e e Lioparia
Crepicephalina chinchiaensis ENDO, 1937 ... ... ... ... ccciu.... new genus?

Kochaspis hsuchuangensis LU, 1957 .. ... o i, Kochaspis

Crepicephalus magnus is too fragmentary to grasp its specific concept;
pergranosa and quadrata are represented by the cranidia of Mesocrepicephalus
rather than Crepicephalina, although the generic reference cannot be warranted
without their pygidia. C. leevis is quite distinct from the Crepicephalidae.
The quadrate pygidium with two pairs of short spines combined with the
cranidium having the short conical glabella shows that C. bispinosa represents
an undescribed genus.

As pointed out already (1960), orientalis is typical of Lioparia. Concavo-
limbata and intermedia are two other Paishanian members which do not belong
to the Crepicephalidae. Chinchiaensis from the Daizanian resembles “ Elkia ”
orientalis on one side and Changshanocephalus reedi on the other, but it bears
its own characteristics. For Temnura 1 have already commented in my previ-
ous papers (1951, 60).

Genus Mesocrepicephalus KOBAYASHI. 1935

1935.  Mesocrepicephalus KoBayAsH1, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 4, Pt.
2, p. 277.
1953.  Mesocrepicephalus HupE. Ann. de Pal. Tom. 39, p. 158.

1960. Mesocrepicehhalus BaLasHuova, SUVOROVA and TCHERNYSHEVA, Principles of Pal.
p. 98.

This genus can easily be distinguished from Kochaspis by its narrower
fixed cheeks and from Crepicephalina by its conical glabella separated from
the rim by the frontal limb. Its difference from Crepicephalina is more marked
in the pygidium of which axis is very stout and cylindrical in Crepicephalina,
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but slender and tapering back in Mesocrepicephalus. The aspects of the pleural
lobes and spines are also different between the two genera.

govL- 2%
Mesocrepicephalus subquadratus (KOBAYASHL. \/ {4025 -2—/GeS

Plate I, Figure 18: Plate 1I, Figures 14 and (?) 15; ?:ﬁ¢:gg;l/pp:‘y

Plate X, Figures 6-7.
1935. Crepicephalus subquadratus KoBAYASHI, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2,
Vol. 4, Pt. 2, p. 281, pl. 16, fig. 6.

oA o8 Y~/
W

Only the pygidium has been known of this species which is closely allied
to the succeeding species, but the f'rlarginal border is better defined and the
spines are not so prolonged as in that species. Interpleural furrows are often
well shown beside the pleural ones, but the furrows are generally obsolete
and only the latters remain in that species.

In association with the pygidia of this species there are several cranidia
which are similar to the cranidium of the succeeding species, but the palpebral
lobes are larger, the fixed cheeks broader and their postero-lateral limbs smaller.
The glabella of this species is conical, rounded in front, strongly convex,
highly elevated above the cheeks, and provided with three pairs of slender
glabellar furrows; occipital furrow profound ; palpebral lobe relatively large,
as strong as the eye-ridge ; frontal limb slightly narrower than the fixed cheek;
frontal border crescentic and depressed.

Occurrence :— Tonkinella zone at locs. 109 and 304 ; Olendoides zone of Neietsu.

Mesocrepicephalus airaghii (KOBAYASHI) ;

/ pryces- /=17
Plate I, Figure 19; Plate X, Figure 9. \/ PA48T ./p-7

1935. Crepicephalus aireghii Kosayasni, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 4,
Pt. 2, p. 280, pl. 16, figs. 1-2.

A cranidium from loc. 302 agrees with the type cranidium in the truncato-
conical glabella, strong, oblique, somewhat pitted glabellar furrows, deep occi-
pital and dorsal furrows, palpebral lobes of medium size located close to the
glabella and large postero-lateral limb of the fixed cheek extended laterally.

The pygidium from loc. 109 coincides with the type pygidium of this
species in all details except for the spiniferous third pleural rim which is
stronger than in the type specimen. In this respect this pygidium agrees
with the pygidium of damia, but the pygidium and especially the pleural lobes
are narrower and there are only 3 pleural ribs, instead of 5 ribs in airaghii.

Occurrence :—Tonkinella zone at loc. 109 and Ita 10; Eochuangia zone at
loc. 302; Olenoides zone of Neietsu.

Family Conokephalinidae WaLcoTT, 1913

This family includes opisthoparian trilobites having large semicircular
palpebral lobes close to the glabella. The pygidium is small and sometimes
spiniferous. The thoracic pleurae truncated or falcate. The glabella is gene-
rally a little tapering forward and in front it is subtruncated or more or less -
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rounded. The thorax is composed of 12 segments in Lakella, and 14 segments
in Lobocephaline and probably in Yosimuraspis.
S Compared with the Anomocare and Anomocarella groups, the fixed cheeks
1 are narrow and the paipebral lobes, usually terminate very close to the glabellar
"base in this family, while they are usually set more apart from the glabellae
in these groups. The palpebral lobe is usually not so large in the Anomocarel-
linae. The distinction of this family from the Anomocarinae becomes more
obvious, if comparison is made between the associated pygidia. The pygidium
is generally large and well rounded in the Anomocarinae and the marginal
border developed in the typical genera of the subfamily.
Beside Conokephalina the following genera tentatively referred to this
family :
Wuhuia KOBAYASHI, 1933. (Solenoplenra belus WALCOTT)
Lobocephalina RUzICRA, 1940. (Lobocephalus carnatus RUZICKA!
(?) Meisterella 1VSHIN, 1943. (AMeisterella meisteri IVSHIN)
(?) Shoriella S1vov, 1955. (Schoriella shorica SIVOV)
(?) Catuniella JEGOROVA, 1956. (Catuniella digna JEGOROVA)
Yosimuraspis KOBAYASHI, 1960. (Yosimuraspis vulgaris KOBAYASHI)
Lakella KOBAYASHI, nov. (Conocoryphe invitus SALTER)
Westergaardelle KOBAYASHI, nov. (Conokephalina olenorum WESTERGARD)
Previously 1 have placed Yosimuraspis in the Monkaspidae, but it is more
properly located in this family.
Distribution :—Middle Cambrian to Tremadocian; Eurasia.
i . "
PA4~070“‘?'/8 Genus Conokephalina BROGGER, 1886
s Type-species :—Conocephalites ornatus BROGGER, 1878, cranidium from loc.
A 730 of Krekling. m
Q Diagnosis :—Glabella large, subquadrate, slightly tapering forward, clearly
outlined, none of which is, however, connected with each other on the axis,
anterior furrow horizontal and weak ; middle one a little slant; posterior fur-
row strong and oblique; palpebral lobe long, fairly large and set close to the
1 glabella; frontal limb short; frontal border convex and thicker than the limb;
facial sutures almost semicircular in front of the eyes and running along the
- .+ frontal margin; those behind the eyes transversal, but diagonal where they
cross the posterior border; test smooth.

Remarks :—The above description is made principally on the basis of the
cranidium from loc. 1c of Krekling. The pygidium from the same bed is some-
what lenticular in outline. Its axis is conical and consists of four or five rings.
The first pleural furrow is much stronger than the others.. The marginal
border narrows toward the hind of the axis and appears serrated.

In a depressed cranidium from loc. 1c d which may be specifically distinct
from ormatus the fixed cheek is broader and the palpebral lobe united with the
glabella by a palpebral ridge. A depressed cranidium of ornatus var.? from
loc. Ic differs considerably from the these cranidia in its broader fixed cheek,
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wider frontal limb, narrower frontal rim and the course of anterior facial
suture. These distinctions may segregate this form Conokephalina.

LAKE (1931) has reviewed a long history of discussion attached to the
American species referred to it by BROGGER or WALCOTT, are now removed
from this genus to some other genera as follows:
megalops BILLINGS, 1865, Dikelocephalus Richardsonella (type)
misa HALL, 1863, Dikelocephalus Prosaukia (type!
osceola HALL, 1863, Dikelocephalus Osceola (typei
spiniger HALL, 1863, Dikelocephalus Calvinella, (type)
whitechallenis WALCOTT, 1912, Conokephalina ..Conaspis

Likewise, there were more than 10 Asiatic species, none of which, however,
belongs to the genus in the strict sense.
belus WALCOTT, 1905, Solenopleura Wuluia (type)
dryope WALCOTT, 1905, Ptychoparia Wauhuia
gerardi SUN, 1924, Conokephalina .................. Anomocarella (Manchuriella)
kaipingensis SUN, 1924, Conokephalina. ... ..........: Anomocarella (?)
latifrons MANSUY, 1916, Conokephalina ............Anomocarella (Manchuriella)
maia WALCOTT, Ptychoparia (?) Saimachia (?)
oblongata MANSUY, 1916, Conokephalina Anomocarella (Manchuriella)
sinensis MANSUY, 1916, Conokephalina Eymekops
termieri MANSUY, 1916, Conokephalina ....Hundwarella
tienfongensis MANSUY, 1916, Conokephalina Hundwarella
vesta WALCOTT, 1906, Ptychoparia ............... . Anomocarella (Manchuriella)
waltheri SUN, 1935, Conokephalina

In Conokephalina waltheri the crénidium is subtrapezoidal, glabella more
or less conical and strongly comvex, palpebral lobe medium in size, fixed cheek
of moderate breadth, its postero-lateral limb subtriangular and fairly large and
the anterior facial sutures are parallel and then run inward on the frontal
border. The combination of these biocharacters excludes the species from
the Conokephalinidae. It represents an undescribed genus probably of the
Liopariinae. .

Finally, there are several European species which appear to constitute
some local specific groups as follows;

1. Ptychoparia (Conokephalites) marginata POMPECK], 1896, from the Middle

Cambrian of Bohemia is the second species of Lobocephalina.

The following three British species which were referred to Conokephalina

by LAKE are more allied Yosimuraspis than Conokephalina but they can be

distinguished as a separate group for which Lakella is proposed.

Conocephalus invitus SALTER, 1859

Conocoryphe abdita SALTER, 1866

Conokephalina lata LaKE, 1931

Westergaardella is erected for the following two Swedish species.

Conokephalina suecicus WALLERIUS, 1895

Zonokephalina olenorum WESTERGARD, 1922

Distribution :—Middle Cambrian; Scandinavia.
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Genus Westergaardella KOBAYASHI, new genus

Diagnosis:—Cephalon with ovoid or subcylindrical glabella, large semi-
circular palpebral lobes detached from the glabella by a narrow interspace,
frontal limb of moderate length, long genal spines and marginal facial sutures
on the frontal border; thoracic segment falcate at the pleural end.

Type-species :—Conokephalina olenorum WESTERGARD, 1922, (Figs. 8a-d).

Remarks —As noted by WESTERGARD, the type-species from the Paraboli-
nella spinulosa and Ovusia lenticularis zone is so similar to Conocephalites suecicus
WALLERIUS, 1895, from the Lejopvge laevigatus zone that they are thought
congeneric. Both of them are quite distinct from Conokephalina ornata in their
broader fixed cheeks. Lateral glabellar furrows are present in swecicus, but
they are in two pairs. The furrows are completely effaced in olenorum. The
associated pygidium is long and well round in suecicus but short and lenticular
in olenorum. Their margins are entire.

Distribution :—Latest Middle Cambrian and early Upper Cambrian of
Sweden.

“ Westergaardella” coreanica KOBAYASHI, new species
pA40 1
Vv Plate IX, Figure 8.

Description .—Glabella large, three-fourths as long as cranidium, conical,

rounded in front and well defined by dorsal furrows; lateral furrows obsolete ;
occipital furrow distinct; a long median tubercle or short spine present on
neck ring; fixed cheek narrow; palpebral lobe large and located close to
glabella ; eye-ridge short but prominent; frontal limb twice as long as frontal
rim; a row of minute tubercles seen on exfoliated part of marginal furrow;
facial sutures broadly divergent from eyes and intramarginal on frontal border;
posterior branches gently inclined backward; test apparently smooth. The
holotype cranidium is 7.3 mm. long.
: Comparison :—This cranidium bears many biocharacters which suggest the
S relationship to Westergaardella except for the conical outline of the glabella,
; . the possession of eye-ridge and the prominence of the median tubercle or spine
on the occipital ring. On these accounts it resembles Idahoia and Iranella.
The palpebral lobe is larger than that of Idahoia and the fixed cheek narrower
than that of [ranella. The small preglabellar field of Seratogia is a clear dis-
tinction of the genus from this form. In these three genera the glabella is
distinctly truncated in front, while it is well rounded in this form.

Not only the outline of the glabella, but some other aspects of the crani-
dium also show the similarity of this form with Asaphiscus, but the palpebral
lobe is much smaller in that genus. This form is similar to Blainia and
Blainiopsis, but the frontal limb is very narrow in them. The prominence
of the eye-ridge and the occipital spine or node is an additional distinction.
Because it does not agree with any known genus exactly, it is quite probable
that it represents an undescribed genus.
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Occurrence :— Hancrania zone ; boulder at 242.

Genus Lakella KOBAYASHI, new genus

Type-species :—Conocoryphe invitus SALTER, 1859, (Fig. 8g).

Differs from Conokephalina and Westergaardella in the intramarginal sutures
and pitted frontal groove. Very similar to Yosimuraspis in cephalon and pygi-
dium, but the glabella is usually furrowed. These furrows are in two pairs
in invita and lata, but in three pairs in abdita. Only 12 segments are countable
in thorax of lata.

Various opinions were expressed on the generic position of the type-species
by POMPECK] (1895), BROGGER (1897), REED (1900) and LAKE (1931). As pointed
out by BROGGER, the pits in the marginal furrow in addition to radial lirae
are suggestive of the alliance of invite and ebdita, especially the latter, to the
apatokephalids through Pseudokainella, but their glabellae taper forward and
disconnected from the palpebral lobes at the posterior end.

Distribution :—Late Upper Cambrian of Britain.

Figure 8. Conokephalinidae and allied genera.

a-d. Westergaardella olenora (WESTERGARD)
e-f. Wuhuia dryope (WALCOTT)

g. Lakella invita (SALTER)

h. Schoriella schorica Sivov

i. Meisterella meisteri IVSHIN
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Genus Wuhauia KOBAYASHI, 1933

Type-species :—Solenopleura belus WALCOTT, 1905, (Fig. 8e-f).
Wauhuic has the cranidium similar to those of Lakella and Conokephalina
§ in outline. Lateral furrows are in two pairs in Wuluia, instead of three pairs
in Conokephalina. Lakella differs from this genus in the presence of a row of
pits along the marginal furrow of the cranidium.

A geral spine is probably present. It appears broken .off from the as-
sociated free cheek of belus by WALCOTT. Test smooth or granulose.

The pygidium of dryope is lenticular like that of Westergaardella olenorum,
As pointed out already (1931), it is a question whether the rounded pygidium
in fig. 12, pl. 13, WALCOTT, 1913 is correctly referred to belus.

Distribution :—Late Upper Cambrian; Eastern Asia.

Genus Schoriella Sivov, 1955

1955. Schoriella Stvov in Knavaix, Atlas of Important Forms of Characteristic Fauna and
Flora of West Siberia, Vol. I, p. 133.

1960. Schoriellz BaLAsHOV, SUVOROVA and TCHERNYSHEVA, Principles of Palaeontology,
p. 94.

Type-species :—Schoriella schorica Sivov, 1955, (Fig. 8h).

Remarks:—The cranidium of the type-species resembles Ricliardsonella on
one side and Conokephalina on the other. Among the Siberian trilobites Kotwuia
anomocaroides KOBAYASHI, 1943, may be the closest to it, but its frontal limb
is longer and the anterior facial sutures are more convergent toward the frontal
lobe of the glabella. This genus was referred to the Dikelocephalidae by Sivov
and to the Anomocaridae of the Dikelocephaloidea by BALASHOV, SUVOROVA
and TCHERNYSHEVA (1960).

The glabella is much shorter and more conical and the preglabellar area
much longer on Schoriella lata LAZARENKO 1960. At a glance it looks like
Koptura lisani (WALCOTT), although the glabella is less cylindrical and the
frontal limb narrower. The associated pygidium of S. /ate is quite unusual
in its long outline, very narrow pleural lobes and the depressed post-axial
spine. This pygidium looks more similar to that of Kainella than any pygi-
dium of the Anomocaridae. If the cranidium and pygidium are correctly
combined in S. /ata, it may be said that S. schorica is closer to K. anomocaroides
than S. lata.

Schoriella optata TCHERNYSHEVA, 1960, has the cranidium closely resembling
that of S. lata except the effacement of the lateral glabellar furrows, but the
associated pygidium is quite different from that of /afe and not strange for
the Anomocaridae.

Distribution :—Upper Cambrian; Siberia.

Genus Catuniella JEGOROVA, 1956

1956. Catuniells JEGOROVA, Material of Palaeontology, p. 170.
1960. Catunielle BALASHOVA. SU\(OROBA and TCHERNYSHEVA, Principles of Paleontology,
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Vol. 8, p. 95.

Type-species :—Catuniella 'digna JEGOROVA, 1956, (Fig. 12m).

The second species is Catuniella egens JEGOROVA. Only the cranidium is
known of this genus. Like in Eymekops, Haniwa and their allies, the large
palpebral lobes are attached to the glabella. Two distinctive biocharacters
of this genus are the expansion of the glabella between the eyes and the con-
vexity of the frontal limb and rim of similar length which are distinctly
separated from each other by the marginal furrow.

Distribution :—Late Middle Cambrian; Northeastern Altai.

Genus Meisterella 1VSHIN, 1953

1953. Meisterella 1vsuIN, Middle Cambrian Trilobites from Kazakstan, 1, p. 160.
1959. Meisterella BaLasHova, Suvorova and TCHERNYSHEVA, Principles of Paleontology,
Vol. 8, p. 95.

Type-species :—Meisterella meisteri IVSHIN, 1953, (Fig. 8i).

This is an aberrant trilobite having the large glabella reaching the mar-
ginal furrow, obsolete lateral furrows, well developed triangular neck ring,
large lunate eyes, and relatively thick convex frontal border. Like Catuniella
the glabella is expanded between the eye-bands. The rudimentary frontal
limb on the two sides of the frontal lobe of the glabella is convex. Therefore
this genus appears to be related to Catuniella from which it may be derived
by the extraordinary growth of the glabella. Its being an extreme off-shoot
of this family near Catuniella is probable.

Distribution :—Late Middle Cambrian; Kazakstan.

Family Asaphiscidae RAYMOND, 1924

The Asaphiscus and Anomocarella groups indicate two large branches of
of this family flourished respectively on the east and west side of the Pacific
province. There are many genera which are different in one or another aspect,
but any given two genera often merge from one to the other in some characters
without any sharp boundary. Therefore it is not easy to grasp a concrete
generic concept.

Here the study is made chiefly on the Asiatic genera through which it
was found that none of them is identifiable -with Asaphiscus s. str. There
were several Asiatic species of Asaphiscus a few of which are evidently Awno-
mocarellas and the others are sufficiently distinct to be separated in the gene-
ric rank. On the other hand there are rﬁany Asiatic genera which are inti-
mately related to Anomocarella. Therefore the Anomocarellinae HUPE, 1955,
are accepted as a subfamily of the Asaphiscidae.

The Liopariinae, Lioparellinae (nov.) and the Elviniinae are small branches
of this family.
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Subfamily Asaphiscinae RAYMOND, 1924
Genus Asaphiscus MEEK, 1873

1873. Asaphiscus MEEK, 6th Ann. Rep. U.S, Geol. Surv. Terr. p. 485.
1886. Asaphiscus WALCOTT, Bull. U.S. Geol. Surv. No. 30, p. 219.
1916. Asaphiscus WALCOTT, Smithsonian Misc. Coll. Vol. 64, p. 381.
1935. Asaphiscus RESSER, Ibid. Vol. 93, No. 5, p. 12.

1953. Asaphiscus HUPE, Ann. de Pal. Tom. 39, p. 157.

1959. Asaphiscus HoweLL, Treatise on Invert. Pal. Pt. 0-1, p. 290.

Type-species :— Asaphiscus wheeleri MEEK, 1873.

Remarks :—Many American species added by WALCOTT to the genus (1916)
were all excluded from the genus by RESSER (1935). Most difficult to under-
stand is RESSER’s reference of Anomocarella (?) spatha MASON, 1935, to Asa-
phiscus, which genus was received his rigorous restriction in next year because
this species is a ptychoparioid so different from Asaphiscus wheeleri that
MASON has compared it with Armonia. The broad fixed cheek crossed by a
long eye-ridge obviously prevents its confusion with Asaphiscus.

In Eastern Asia there are nine species of Asaphiscus among which A.
suni RESSER and ENDO and A. framsversa RESSER and ENDO having quadrate
glabellae are by no means typical of the genus, but they are more likely
Anomocarellas, s.1. Most other species were recently transferred by CHANG
(1959), into Liaoyangaspis which is in turn here synonymized with Pseudolio-
stracina.

Original specific name Present determination
bassleri RESSER and ENDO, 1937, Asaphiscus ........ Pseudoliostracina
iddingsi WALCOTT, 1911, Asaphiscus ................ Pseudoliostracina
kobayashii RESSER and ENDO, 1937, Asaphiscus. . ....Pseudoliostracina bassleri
monkei KOBAYASHI, 1935 Asaphiscus ................ Pseudoliostracina
peiensis RESSER and ENDo, 1937, Asaphiscus ........ Pseudoliostracina
tsutsumii ENDO, 1937, Asaphiscus.................... Pseudoliostracina

Pseudoliostracina walcotti

walcotti RESSER and ENDO, 1937, Asaphiscus ........ Pseudoliostracina endoi

Pseudoliostracina wangi
Distribution :—Middle Cambrian; North America.

Subfamily Anomocarellinae HUPE, 1955

This subfamily comprises some 20 Asiatic genera as follows:
Anomocarelle WALCOTT, 1905. (Anomocarella chinensis WALCOTT)
Dolgaia WALCOTT and RESSER, 1925. (Dolgaia megalops WALCOTT and RESSER)
Entorachis KOBAYASHI, 1955. (Anomocare alcione WALCOTT)
Holanshania TUu (MS) in Lu, 1954. (Holanshania ninghsiaensis TU in LU)
Honanaspis CHANG, 1959. (Honanaspis honanensis CHANG)
Hundwarella REED, 1934. (Hundwarella personata REED)
Irania KING, 1937. (Irania pisiformis KING)
Iranoleesia KING, 1955. (Irania pisiformis KING)
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Kaninia WALCOTT and RESSER, 1925. (Kaninia lata WALCOTT and RESSER)

Kaniniella SIvov, 1955. (Kaniniella alata SIVOV)

Liaoyangaspis CHANG, 1959. (Asaphiscus bassleri RESSER and ENDO)

Manchuriella RESSER and ENDO in KOBAYASHI, 1935. (Manchuriella typa RESSER
and ENDO)

Metanomocarella CHANG, 1959. (Metanomocarella rectangula CHANG)

Orlovie WALCOTT and RESSER, 1925. (Orlovia arctica WALCOTT and RESSER

Orloviella LERMONTOVA, 1955. (Orloviella typa Sivov)

Paraorlovia TCHERNYSHEVA, 1956. (Paraorlovia sequens TCHERNYSHEVA)

Proasaphiscus RESSER and ENDO in KOBAYASHI, 1935. (Proasaphiscus yabei RESSER
and ENDO)

Pseudoliostracina KOBAYASHI, 1938. (Lioparia blauteoides 1.ORENZ)

Psilaspis RESSER and ENDO in KOBAYASHI, 1935. (Psilaspis manchuriensis RESSER
and ENDO)

Sunaspis LU, 1953. (Sunaspis laevis LU)

Szeaspis CHANG, 1959. (Szeaspis reticulatus CHANG)

Thailandium KOBAYASHI, 1957, (Thailandium solum KOBAYASHI)

In the boreal or arctic province the group of Anomocarella is represented by
Kaninia, Dolgaia, Orlovia, Kaniniella, Orloviella and Paraorlovia, among which
I have already given some comments on the former three genera (1935). Re-
cently Dolgaia WALCOTT and RESSER, 1924, was made a synonym of Kaninia
WALCOTT and RESSER, 1924, by BALASHOVA, SUVOROVA and TCHERNYSHEVA
(1960). Kaninia lata WALCOTT and RESSER, which is the type-species of the

genus is diagnostic of Anomocarella except for the broad cranidium and fixed
cheek in proportion to their length. As pointed out already, Orlovia WALCOTT
and RESSER, 1924, is intimate to Manchuriella, but the cranidium is broader

and the genal spine undeveloped in Orlovia.

Kaniniella was erected by Sivov in 1955 with Kaniniella alata as its type-
species. As noted by him, the species is closely allied to Kaninia lata in the
general aspect of the cranidium, especially in the broad fixed cheeks and ab-
sence of lateral furrows. The glabella is parallelsided in 'alata, but tapering
forward in /ate. Incidentally, the generic name is homonymous with Kaniniella
KoBavyasHi, 1938.

Orloviella LERMONTOVA, 1955, is represented by Orloviella typica and some
other species from the late Middle to early Upper Cambrian of Siberia. Com-
pared with Orlovia, the fixed cheeks and preglabellar field are narrower, the
frontal rim is wider and the palpebral lobe apparently more convex in this
genus. In the general outline of the cranidium Orloviella may be closer to
Paraorlovia TCHERNYSHEVA, 1956, (Fig. 9m), but the median casp and radial
striae on the preglabellar field readily distinguish Paraoriovia from Orioviella
as well as Orlovia,

The above trilobites are either early Upper Cambrian or late Middle Cam-
brian.

Hundwarella REED, 1934, and Iranoleesia KING, 1955 (i.e. Irania KING, 1937,
non DE FILIPPI, 1863} are two South Asiatic genera of the Anomocarellinae.
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Hundwarella persondta REED from the Tonkinello bed of Kashmir is represented
by the cranidia similar to Manchuriella, but it has four lateral furrows on the
glabella, the posterior two of which branch off inward from the same point.
As noted already (1944), a good concept of Hundiwarella is available from Cono-
kephalina termieri MANSUY, 1916, and C. tienfongensis MANSUY, 1916.

Iranoleesia pisiformis (KING) (Fig. 9g) fits in Hundwarella so nicely that I
have considered them congeneric (1944). Irania falconi KING (Fig. 9h) is the
second species which differs from the precedings in the conical glabella and
weak lateral furrows. These two Iranian species occur at separated localities.
Their ages are considered by KING to be highest Middle or lowest Upper Cam-
brian, but there is no other trilobite which confirms this chronology.

Thailandium is a local Fengshanian genus characterized by the truncato-
conical glabella, relatively small palpebral lobes at the mid-length of the
cranidium, large triangular postero-lateral limb of the fixed cheek and sub-
parallel anterior facial sutures.

Sunaspis may be said obsolete Entorachis. It is similar to, but different
from Dictyites in the elevation of the glabella above the cheeks. No linking
form is known between early Middle Cambrian Sunaspis and late Upper Cam-
brian Dictyites.

Holanshania (Fig. 10a) is an early Middle Cambrian genus most probably
of this subfamily, but it can readily be distinguished from all others by a pair
of pre-cranial spines issuing from the convex frontal border. In the aspect
of the glabellar furrows it resembles Metanomocarella. .

Before entering into precise discussions on the other Eastern Asiatic
genera, a note is given here on some anomocarellids whose dorsal shields are
well known. Complete dorsal shields are known of some 15 species of the
Anomocarellinae in Eastern and Southeastern Asia among which the number
of thoracic segments varies from 9 to 13.

In Anomocarella chinensis WALCOTT in fig. 4a, pl. 20, 1913, which RESSER and
ENDO (1937) called Anomocarella blackwelderi (Fig. 9a) the thorax is composed
of 10 segments and the pygidium small, sublenticular and no more than one-
ninth as long as the shield.

Szeaspis reticulatus CHANG, 1959, appears to have 10, instead of 9 segments
in thorax, but the thorax is composed of 9 segments in Asaphiscus iddingsi
WaLcoTT, 1913, fig. 1, pl. 23, (Fig. 9d), which is referred to Szeaspis by CHANG,
1959. In these two species the pygidium is well segmented and one-fourth as
long as the shield.

The pygidium has the same proportional length in Anomocarella temenus
from Mengyin (?) and it is still larger in Anomocarella cfr. temenus (KOBAYASHI,
1943). These pygidia are essentially similar to those of the preceding two species.

The thorax consists of 11 segments and the pygidium occupies about 1/4
to 1/3.5 of the length of the dorsal shield in Lizoyangaspis (bassleri, walcotti
and fsutsumii). The segmentation is generally obsolete in these pygidia and
thoracic pleuron is simply pointed in them as well as in temenus and cfr. teme-
nus, but it is elongated into a spine in the two species of Szeaspis and Anomo-
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carella chinensis.

Proasaphiscus yabei has also 11 segments in thorax, and its pygidium is
one-fifth or one-sixth as long as the shield. It is well segmented and rounded
in outline, because the anterior margin of the pygidium is strongly arcuate.
My Anomocarelle temenus in 1931 which bears these characteristics must be
identified with  Proasaphiscus yabei.

Hundwarella termieri (MANSUY), 1916, and H. tienfongensis (MANSUY), 1916,
are different from the above mentioned in the possession of 12 segments in
thorax.

Finally, Honanaspis has as many as 13 thoracic segments. The pygidium
is one-ninth and one-seventh as long as the shield respectively in H. /xi and
H. hwonanensis.  Anomocare minus by WALCOTT, 1913, figs. lc-d, pl. 19, -having
13 thoracic segments and such a small pygidium, can safely be referred to
Honanaspis.

Proasaphiscus machidai ENDO, 1937, agrees with Honanaspis in the number
of thoracic segments, but the thoracic pleuron is produced into a spine as in
Proasaphiscus yabei. Not only in the relative size but also in the rounded
outline this pygidium agrees much better with Proasaphiscus than Honanaspis.

The cranidia or cephala of Anomocarella, Manchuriella and Psilaspis, all
having truncato-conical glabellae of moderate size are so similar to one another
that it is impossible for me to draw any sharp boundary among them. There
is also a wide variation in the strength of the glabellar furrows, prominence
of the eye-ridge and the aspects of the marginal border and others. The
genal spine is always found on the free cheek in these genera. It is in vain
to isolate Anomocarella chinensis in fig. 3, pl. 20 from the above general group
of trilobites simply by the presence of the median casp of the frontal border.
The casp is not even a characteristic which WALCOTT has included in his
generic diagnosis.

Metanomocarella is different from Amomocarella and its allies primarily in
the much greater glabella in proportion to the size of the cranidium and
secondarily in the subparallel anterior facial sutures.

Though the variation is gradual, Entorachis and Pseudoliostracina may be
acceptable as subgenera respectively for the cranidium having the cylindrical
glabella and that with the conical glabella rounded in front. It is noted
further that the anterior sutures are commonly quite marginal in Enforachis
whereas they are widely intramarginal on the frontal border in Pszudoliostracina.

When the complete dorsal shield is known, two groups can be distingui-
shed in the Anomocarella group, namely, one with non-falcate thoracic pleurae
and the other with falcate ones. The ~10{_segmented shield of Amomocarelia
chinensis in fig. 4a, pl. 20, WALCOTT, 191*3, belongs to the non-falcate group.

Hundwarella inclusive of Homanaspis belongs to the same group but has
12 to 13 thoracic segments. Pseudoliostracina has 11 thoracic segments and
their pleurae are non-falcate, but this genus is quite different from the Ano-
mocarella and Hundwarelle in the much greater pygidium. For the time
being Anomocarelle and Hundwarella are recognized to be two branches iso-
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lated in the generic rank, because there is no micropygous anomocarellid with
11 thoracic segments and non-falcate pleurae.

The falcate group includes Proasaphiscus and Szeaspis having respectively
11 to 13 segments and 9 to 10 segments in thorax. The pygidium is smaller
in the former and larger in the latter. Because the variation in size of the
pygidium and in the number of thoracic segments are gradual, Szeaspis is no

more than a subgenus of Proasaphiscus.
A scheme of classification for Eastern and Southern Asiatic anomocarellids
is thus obtained as follows:
I. Non-falcate group

1. Micropygous subgroup
Genus Amnomocarella s. str. (+Subgenus Entorachis). .10 thoracic segments
Genus Hundwarella (+ Iranoleesia, Honanaspis) ..12-13 thoracic segments

2. Macrpygous group
Genus Pseudoliostracina (+ Liaoyangaspis) 11 segments.
Falcate group
Genus Proasaphiscus 11-13 segments
Subgenus Szeaspis 9-10 segments

This classification is, however, applicable only to complete shields of
trilobites. Most dismembered carapaces are referred here to Amnomocarella
s. 1. except for Metanomocarella, or some other aberrant genera.

The associated pygidium of the Anomocarellinae is semicircular, semiel-
liptical or sublenticular and surrounded by the depressed entire border of mode-
rate breadth. The pygidium of Anomocarella tatian is much longer than any
of them; that of A. fenes has a shallow posterior sinuation.

All of the complete shields were procured from Middle Cambrian shales.
They are flattened and their furrows are weakened to some degrees. The
carapaces are dismembered in limestones, but their convexity is often well
preserved.

Distribution :—Middle and Upper Cambrian; Asio-boreal province.

Figure 9. Anomocarellinae.

a. Anomocarella blackwelderi REssErR and Expo
b-c. Anmomocarella chinensis WALCOTT

d. Asaphiscus iddingsi WALCOTT

e. Entorachis alcione (WALCOTT)

f. Honanaspis honanensis CHANG

g. Iranoleesia pisiformis (KING)

h. Iranoleesia falconi (KinG)

i. Pseudoliostracina bassleri (REssErR and EnDO)
j. Manchuriella typa REsSer and ENpo

k. Metanomocarella rectangula CHANG

1. Szeaspis reticulatus CHANG
m. Paraorlovia sequens TCHERNYSHEVA

n. Psilaspis manchuricus RESSER and ENDO

o. Proasaphiscus yahei RESSErR and ENDO
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Genus Anomocarella WALCOTT, 1905

1905. Anomocarelle WavLcorT, Proc. U.S. Nat. Mus. Vol. 29, p. 54.

1911. Anomocarelle WaLcoTT, Smithson. Misc. Coll. Vol. 57, p. 9L

1913. Amnomocerella WaLcorT, Cambrian Faunas of China, p. 195.

1935. Anomocarelle Kosay asil, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 4, Pt. 2,

. p. 294.

1935. Psilaspis REsser and Expo. in Kosavasni, Jbid. p. 286.

1937. Anomocarella REsser and Enpo, Manchurian Sci. Mus. Buil. 1, p. 163.

1937. Psilaspis Resser and Enpo, Ibid. p. 268.

1953. Anomocarelle HuprE, Ann. de Pal. Tom. 39, p. 119.

1953. Psilaspis HUPE, Ibid. p. 120.

1959. Awnomocarella HoweLL, Treztise on Invert. Pal. 0-1, p. 290.

1960. Anomocarella BALASHOVA, SUVOROVA, and TCHERNYSHEVA, Principals of Pal. 8,
p. 94.

Type-species :—Anomocarella chinensis WALCOTT, 1905, (Figs. 9b-c).

Remarks —WALCOTT distinguished this genus from Anomocare by the
absence of glabellar furrows and the presence of a relatively narrow flattened
frontal rim. The lateral sides of the glabella are subparallel, palpebral lobes
medium in size and eye-ridges more or less distinct. These aspects of the
cranidium are, however, not very sharp distinctions.

Because Anomocarella was a comprehensive genus, Grandioculus, Solenoparia,
Eymekops, Metanomocarella and some other genera must be eliminated from
it. REsSER and ENDO emphasized the posterior projection of the frontal rim
for the most distinctive character of Anomocarella. In consequence, most of
WALCOTT’s species of Anomocarella were excluded from the genus. The pro-
jection is, however, not persistent, but its strength varies so greatly even
within a species that WALCOTT has included the forms with and without the
projection in his Anomocarella chinensis, the type-species.

Psilaspis (Fig. 9n) which is simply different from Anomocarella on this
point was synonymized by the hand of ENDO (1944) with Manchurieila, instead
of Anomocarella. In Manchuriella lateral furrows are generally impressed, but
they are sometimes discernible only under cross light. The frontal rim is
convex in typical Manchuriella, but its distinction from Anomocarella becomes
obscure when the convexity is reduced or the glabellar furrows become ob-
solete. Therefore Manchuriella is no more than a subgenus of Anomocarella.
Entorachis is another subgenus which is distinct from Anomocarelle in the
long cylindrical glabella.

There are a large number of species which have been referred to
Anomocarella.  Anomocarella baucis WALCOTT, 1905, and Anomocare bergeroni
WALCOTT, 1905, are two of them which were procured from the Upper Cam-
brian of Shantung. The latter is, however, a Changshanocephalus and the
former a Changshania, if not a Maladioidella. Thus the two must be elimi-
nated from the genus and all others are Middle Cambrian trilobites.

I have already given some comments on Anomocarella (?) bura WALCOTT,
1905, and certain species by WALCOTT and LORENZ. RESSER and ENDO (1837)
have erected about 10 new species. Subsequently, however, ENDO (1944) found
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out the spicific identity of their blackwelderi, rara, truncata and walcotti with
their distincte which in turn belonged primarily to chinensis. Their concava
is also said a close ally to chinensis. Furthermore their elongaia could be a
laterally compressed chinensis, because the glabella and cranidium are both
elongated in a smiliar degree.

Anomcarella orientalis ENDO, 1937, and probably A. huoliensis ENDO, 1937,
belong to Entorachis; Anomocarella tumida ENDO, 1944, is a member of Met-
anomocarella: no opinion can be added to Anomocarella deflacta ENDO, 1944,
and A. puteata ENDO, 1944, because of the obscurity of their illustration.
Anomocarella resseri, KOBAYASHI, 1935, is a distinct species of this genus, but
A. brevifrons KoBAYASHI, 1935, is now placed in Enforachis.

In 1937 RESSER and ENDO splitted Anomocarella temenus WALCOTT, into
Psilaspis temenus and P. manchuriensis where the latter was the type-species
of their new genus. However, [ was quite sceptical of the validity of Psilaspis
(1935). Later ENDO (1944) united the two species into Manchuriella temenus.
Assuming this identification to be correct, Manchuriella, instead of Psilaspis,
must loose its standing because Psilaspis has the page priority. In my opinion,
the closest ally to Amomocarella temenus is not Manchurielle mina but A.
chinensis. Therefore Psilapsis must be synonymized with Anomocarella. In-
cidentally, Psilaspis (?) convexa ENDO, 1937, may be said either a Peishania
with a short conical glabella or a Grandioculus whose glabellar furrows are
effaced.

Synoptic List of Anomocarella and Psilaspis

Original specific name Present determination
albion, WALCOTT, 1905, Anomocarella.............. Anomocarella (Entorachis)
baucis WALCOTT, 1905, Anomocarella .............. Changshania (?)
blackwelderi RESSER and ENDO, 1937, Anomocarella. . Anomocarella chinensis
brevifrons KOBAYASHI, 1935, Anomocarella ........: Anomocarella (Entorachis)
bura WALCOTT, 1905, Anomocarella (?)y............ Lisania
chinensis WALCOTT, 1905, Anomocarella ..........: Anomocarella (type)
carme WALCOTT, 1905, Anomocarella.............. Kazelia
contigua WALCOTT, 1906, Anomocarella............Anomocarella albion
convexa ENDO, 1937, Psilaspis .................... Peishania (?)
convexa RESSER and ENDO, 1937, Anomocarella .. ..Anomocarella aff. chinensis
deflecta ENDO, 1944, Anomocarella ................ ?

distincta RESSER aud ENDO, 1937, Anomocarella. ... Anomocarella chinensis
elongata RESSER and ENDO, 1937, Anomocarella. ... Anomocarella chinensis

hermias WALCOTT, 1911, Anomocarella ............ Eymekops (type)
huoliensis ENDO, 1937, Anomocarella .............. Anomocarella (Entorachis)
irma WALCOTT, 1906, Anomocarella .............. Anomocarella (?)
macar WALCOTT, 1911, Anomocarella.............. Eymekops
manchuriensis RESSER and ENDO, 1937, (type), -

PSilaspis ..o Anomocarella temenus
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orientalis ENDO, 1937, Anomocarella .............. (Anomocarella) {Entorachis)
puteata ENDO, 1944, Anomocarella ................ ?

rara RESSER and ENDoO, 1937, Anomocarella. . ...... Anomocarella chinensis
resseri KOBAYASHI, 1935, Anomocarella .. .......... Anomocarella

shantungensis KOBAYASHI, 1955, Psilaspis (Entorachis)...........c..o...
................................................ Anomocarella (Entorachis)

shantungensis RESSER, 1942, Anomocarella ........ Anomocarella chinensis
suni RESSER, 1942, Psilaspis ........c.ouevon......Anomocarella
stenorachis KOBAYASHI, 1961, Anomocarella ........ Anomocarella

truncata RESSER and ENDO, 1937, Anomocarella. ... Anomocarella chinensis
tumida ENDO, 1944, Anomocarella ................ Metanomocarella
walcotti RESSER and ENDO, 1937, Anomocarella . ... Anomocarella chinensis

Beside these there are 20 species of Anomocare (bergeroni, bigsbyi, biston, (?)
butus, communz, majus, minus, nanum, ovatum, planum, speciosum, subcostatum
and temenus), Ptychoparia (tenes, and undata) and Piychoparia (Liostracus) (sub-
rugosa, thraso, toxeus, trogus and tutia) which were referred to Anomocarella
by WaLcoTT, 1913 and KoBavasHi, 1937. Among them more than a half
belong to this genus as follows:

butus WALCOTT, 1905, Anomocare (?)....Anomocarella (Entorachis) subquadrata
commune LORENZ, 1906, Anomocare. . ....Anomocarella temenus

comus WALCOTT, 1906, Ptychoparia. . ....Anomocarella

majus DAMES, 1883, Anomocare ........ Anomocarella

minus DAMES, 1883, Anomocare ........ Anomocarella (Manchuriella) (type)
ovatum LORENZ, 1906, Anomocare ...... Anomocarella temenus

planum DAMES, 1883, Anomocare. ... ....Anomocarella

speciosum LORENZ, 1906, Anomocare ....Anomocarella

subcostatum DAMES, 1883, Anomocare ..Anomocarella

tatian WALCOTT, 1905, Anomocare ......Anomocarella

temenus WALCOTT, 1905, Anomocare ....Anomocarella

tenes WALCOTT, 1905, Ptychoparia ...... Awnomocarella

For the other species the reader is refered to the synoptic lists of Anomocare
and Ptychoparia on pages 40 and 108.

As already commented on page 82, Anomocarella (?) spatha MASON, from
the Middle Cambrian Cadiz formation of California is a ptychoparioid.

In 1914 WaALcoTT referred the following three species from the Levis
comglomerate to Amomocarelle with queries to the second and third species:

1. Dikelocephalus belli BILLINGS, 1860
2. Dikelocephalus oweni BILLINGS, 1860
3. Dikelocephalus planifrons BILLINGS, 1860.

The first species was placed in Loganellus by RASETTI, 1944. The second
and third species are respectively the type-species of Levisella ULRICH, 1930
and Lauzonella RASETTI, 1944.

4. Arionellus (Crepicephalus) oweni MEEK and HYDEN, 1861
5. Crepicephalsu onustus WHITFIELD, 1878
These two species were referred to Anomocarelle by WALCOTT in 1916,
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but subsequently in 1924 Modocia was erected by him for the former, while
RESSER (1937) placed the latter in Coosia. Anomocarella smithi WALCOTT,
1911, is according to RESSER (1935) a member of Ehmania. Anomocarella (?)
convexa HOWELL, 1937, is represented by an imperfect free cheek which does

not admit me to give any comment. — PALOF2—~1-8
Distribution :—Middle Cambrian ; Eastern Asia. A §o93-/-%
PAGoFy——10
PAGo 25—/~
Anomocarella coreanica KOBAYASHI, new species V/ PAGOPE-[-24
PA4o27-2-¢
Plate 1, Figures 8-11, 26, Plate 1I, Figures 6, 16. PAeo9®-2-16

1935. Anomocarella cfr. temenus KoBavasHi, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2,
Vol, 4, Pt. 2, p. 297, pl. 17, figs. 14, 18-19.

The combination of the detached cranidium, free cheek and pygidium into
this species which I suggested in the above paper is probably correct, because
the same combination of these parts is found at loc. 109. This cephalon is
certainly allied to that of Awomocarella temenus, but the pygidium of this
species has the postaxial sinuation which is absent in femenus. On this ac-
count it agrees better with Anomocarella bigsbyi (WALCOTT) from which it
differs in having a distinct median tubercle on the neck ring and especially
in the semi-elliptical outline of the pygidium, prominent post-axial ridge and
the nearly uniform breadth of the marginal border. .

Occurrence :(—Tonkinella zone at lccs. 109, 201, 219, 293, 304, 306 and Ita 10.
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Anomocarella coreanica subsp. longa KOBAYASHI,
new subspecies

v PAYY 9~ /-7 7
PAGRD0 -2+17

The illustrated cranidium and pygidium differ from the typical form pri-
marily in their much longer outlines. Further differences are the impro-
minence of the median tubercle on the neck ring and the backward broaden-
ing of the marginal border of the pygidium. The post-axial ridge issues
from the axial lobe for some distance inside of the border and terminates at
the sinuation.

Occurrence :—Tonkinella zone at loc. 109.

Plate I, Figure 7, Plate II, Figure 17.

Subgenus Manchuriella RESSER and ENDO in
KoBayasH}, 1935

1935. Manchuriella Resser and Enpo, in KoBavasul, Jour. Fac. Sci. Imp. Univ. Tokyo,
Sec. 2, Vol. 4, Pt. 2, p. 288.

1937, Manchuriella Resser and Enpo, Bull. Manchur. Sci. Mus. 1, p. 240.

1953, Manchuriella Hupt, Ann. de Pal. Tom. 39, p. 119.

1959.  Manchuriella HoweLL, Treatise on Invert. Pal. 0-1, p. 291.

1960. Manchuriellz BaLasuova, Suvorova and TCHERNYSHEVA, Principles of Pal. 8,
p. 94.

o
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Type-species :—Manchuriella typa RESSER and ENDO in KOBAvASHI, 1935,
(i- e. Anomocare minus by WALCOTT, 1913, pl. 19, figs. la-b and Asaphiscus
iddingsi WALCOTT, 1913, pl. 23, fig. 16). (Fig. 9j).

Remarks :—In 1944 ENDO has identified Manchurielle prisca with Ptvchoparia
orientalis and M. typa, M. tapingensis, M. distincte and M. hatai with Man-
churiella mina (DAMES), the opinion being here accepted. The synoptic list
of this genus is given below.

Original specific name Present determination
angustilimbata RESSER and ENDO, 1937, Manchuriella. . ... .Szeaspis i?)
belle RESSER and ENDO, 1937, Manchuriella (?) ............ Lisania
convexa KOBAYASHI, 1935, Manchuriella .................. Manchuriella
distincta RESSER and ENDO, 1937, Manchuriella .......... Manchuriella mina
granulosa ENDO, 1944, Manchurielle ...................... Solenoparia (?)
hatai RESSER and ENDO, 1937, Manchuriella .............. Manchuriella mina
invalida ENDO, 1937, Manchuriella (?) .................... Inouyella
marginate RESSER and ENDO, 1937, Manchuriella (?) ... ... Manchuriella
minaformis KOBAYASHI, 1935, Manchuriella (Blainia ?) ....Manchuriella
miutkdensis RESSER and ENDO, 1937, Manchuriella. . ........ ?
nodai RESSER and ENDO, 1937, Manchuriella .............. Manchuriella
prisca RESSER and ENDoO, 1937, Manchuriella.............. Ptychoparia orientalis
pustulosa RESSER and ENDO, 1937, Manchuriella ..........Szeaspis
shantungensis RESSER, 1942, Manchuriella ................ Manchuriella
semicirculare ENDO, 1944, Manchuviella. . ................. Manchuriella

tantilla RESSER and ENDO, 1937, Manchuriella ............ Manchuriella nodai

tapingensis RESSER and ENDpO, 1937, Manchuriella ........ Manchuriella mina

tenuilabrosa ENDO, 1937, Manchuviella .................... Cyclolorenzella
tumida RESSER and ENDoO, 1937, AManchuriella ............ Paragraulos (?)
typa RESSER and ENDO, 1937, Manchuriella................ Manchuriella mina
yenchouensis RESSER, 1942, Manchuriella .. ................A;¢namitic (?)

Distribution :—Middle Cambrian; Eastern Asia.

Subgenus FEntorachis KOBAYASHI, 1955
1955.  Entorachis KoBavyasiil, Trens. Proc. Pal. Soc. Japan. N.S. No. 20, p. ¢4.

Type-species :— Anomocare alcione WALCOTT, 1913, (Fig. e).

Remarks :— Ptychoparia (Conocephalites) memor REED, 1910, is another typical
species. Dikelocephalus (?) interrupta REED, 1910, belongs also to this genus.
They are Indian species. Conocephalites subquadratum DAMES, 1883, is an
Eastern Asiatic species with which Anomocare (?) butus WALCOTT, 1905, is
identifiable (1937), insofar as their cranidia are concerned. Anomocarella albion
WALCOTT, 1905 is another member of this subgenus.

Entorachis was first proposed as a subgenus of Psilaspis, when Psilaspis
(Entovachis) shantungensis was described. The cylindrical glabella, medium
sized eyes and moderate breadth of fixed cheeks are important characteristics
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of this subgenus. It can easily be distinguished from Haniwe by smaller eyes.
The outline of the cranidium is not contracted at eyes as in American Wi/-
bernia.

Distribution :—Middle Cambrian; Eastern and southern Asia.

] : . . , p/~1-/3
Anomocarella (Entorachis) brevifrons KOBAYASHI, 1935 PG
Etorachis) brevy PALI02S 2|
Plate I, Figure 13; Plate V. Figures 21-22. \/ ‘2) PALLIO3~§22

1935. Anomocarella brevifroris KoBAaYASHI, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol.
4, Pt. 2, p. 297, pl. 17, figs. 10-13.

Detailed description has been given on the previous occasion. Its com-
parison was made with Entorachis memor and E. interrupta. E. subgquadratum
is also very similar to this species, but lateral furrows on the glabella are
stronger and the fixed cheeks narrower.

Occurrence :— Tonkinella zone at loc. 109; Fochuangia zone at locs. 258
and 262.

Anomocarella (Entorachis) longifrons (KOBAYASHI), 1935

AT
<t

PALLOY ~y~(§
PAgiog g9

1935. Lioparia (?) longifrons KoBAavYasu, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol.
4, Pt. 2, p. 241, pl. 17. fig. 15.

A

Plate IV, Figures 18a-b, 19.

The broad cranidium, short quadrate glabella, wide fixed cheeks, relative-
ly small eyes connected with the glabella by eye-ridges, extensive frontal
limb, convex frontal rim .and slightly diverging anterior facial sutures are
all characteristics of this species. In the specimen from loc. 228 lateral fur-
rows are seen on the right side of the glabella, but not on the other. The
difference depends upon the strength of secondary deformation. A small free
cheek from the same locality has a short spine. The cephalon figured with
them is intimately related to E. brevifrons, if the relative length between the
frontal limb and the glabella is overlooked.

Occurrence :—Eochuangia zone of Locs. 228 and 271.

Anomocarella (Entorachis) gracilis KOBAYASHI,
new species- o

Plate V, Figure 7. \/

‘ PR%/06
This species has many characters common with Anomocarella (Entorachis)

brevéf'a’qzrzs, but it can be easily distinguished from that species by the well

rounded anterior margin of the glabella and the median depresseion on the

frontal limb. The limb is broader than the frontal rim in this species, while

the reverse is the case of E. brevifrons. Three pairs of lateral furrows are

well marked on the glabella, but all very narrow, the anterior and middle

ones of which are transversal and the posterior ones diagnonal. The occipital
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furrow is strong and the occipital ring narrow and strongly bowed backward.
The eyes are a little larger than those of A. (E.) brevifrons. The proportional
breadth of the fixed cheek to the glabella is not much different between the
two species.

Occurrence :—Black shale of Machari formation at loc. 256.

Anomocarella (Entorachis) sp. nov.

Plate II, Figure 4.

The cylindrical glabella is quite suggestive of Entorachis for this crani-,
dium. Lateral furrows are obscure and the occupital furrow is weak, but the
axial carination is distinct. The neck ring carries a prominent median turbercle.
Like in E. gracilis the anterior outline of this glabella is rounded. The frontal
limb and rim are equal in length; the former depressed and the latter strong-
ly convex. Unfortunately the fixed cheeks are imperfect to give a new name
for this cranidium.

iR e e AL Y

o g

Occurrence :—Tonkinella zone at loc. 105.

Genus Metanomocarella CHANG, 1959 ;
1959. Metanomocarelle CHANG, Acta Pel. Sinica, Vol. 7, No. 3, pp. 195, 217.

Type-species :—Metanomocarella rectangula CHANG, 1959, (Fig. 10k).

Remarks :~—Similar to Anomocarella, but the glabella is considerably larger
in comparison with the cranidium. Accordingly the fixed cheeks and frontal
limb are all very narrow.

In the type-species lateral furrows are distinctly impressed on the glabella
and the frontal rim and limb are both convex where the former is protruded
back into the latter. This aspect is also seen in Aojia tumida RESSER and
ENDO, 1937, which was referred to this genus by CHANG. Anomocarella tumida
EnDO, 1944, is also not the less allied to the type-species. The glabellar fur-
rows are, however, much obsolete in the second and third species.

Here the generic domain is considered wider to include Ptyvchoparia nereis
WaALcOoTT, 1906, and P. undulata WALCOTT, 1906, in which the frontal limb is
depressed and the facial sutures are divergent forward from the eyes.

Distribution :—Middle Cambrian (Taitzuan in main) in Eastern Asia.

Genus Hundwarella REED, 1934
Subgenus Honanaspis CHANG, 1959

1959. Homanespis CHANG, Acta Pal. Sinica, Vol. 7, No. 3, pp. 204, 226.

Type-species :— Proasaphiscus (Honanaspis) honanensis CHANG, 1959, (Fig. 9f).
Honanaspis having 13 segments in thorax was erected by CHANG as a
subgenus of Proasaphiscus. He is of opinion that its gap in the number of
thoracic segments from Proasaphiscus s. str. having 11 segments is filled with
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Hundwarelle (termieri and tienfongensis)
having 12 segments.

He noted further that Manchuriella is
perhaps no more than a subgenus of
Proasaphiscus. One of WALCOTT’s speci-
mens of Anomocare minus (pl. 19, figs. lc-
d, 1913) which has 13 segments and a small
and broad pygidium is typical of Honan-
aspis, but it appears not a true minus.

Distribution :—Middle Cambrian (Tang-
shihan); Liaoning, Shantung and Honan.

Hundwarella (Honanaspis?) matsushitai
KOBAYASHI, new species \/

Plate XII, Figures la-b; Text-figure 10.

1913. Comp. Anomocare minus WALcoOTT, Cam-
brian Faunas of China, p. 192, pl. 19, figs.
le-d.

This species is represented by a nearly
complete dorsal shield having 13 segments
in thorax. The cranidium and pygidium
occupy about 2/9 and 1/12 of the length of
the shield respectively; axial lobe narrow-
ing backward more rapidly than the out-
line of thorax; pleural furrow distinct;
pleural end subtruncated; pygidium sur-
rounded by a narrow and depressed border ;
its segmentation quite obsolete.

Compressed laterally, the preglabellar
field and other parts are wrinkled, lateral
furrows of the glabella obscured and the
anterior outline of the glabella presumably
becomes more rounded than it has primarily
been. In considering that the pygidium

has had a broader outline before deformed, this species is closely allied to
WALCOTT's Anomocare minus in figs. lc-d which was collected from a shale
of the lower Fuchou series in Tschanghsingtau.

The glabella is more quadrangular in other species of Honanaspis. In the
obsolete glabellar furrows and the outlines of the cranidium and pygidium
this species is most allied to Proasaphiscus machidai ENDO, but the thoracic

pleurae are strongly falcate and elongated

regard to the thoracic pleuron it agrees better .with H. honanensis CHANG,
but in that species the facial sutures are subparallel in front of the eyes and

PAL1og+2-14
PA0942-] }
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Figure 10. Anomocarellinae.

a. Holanshania ninghsiaensis TU,
(MS) in Lu

b. Hundwarella matsushitai
KoBayasHi, n. sp.

into spines in that species. In
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intramarginal for some distance on the border and the pygidium is sublenticu-
lar in outline and most distinctly segmented in this subgenus.

Occurrence —Tangshihan green shale at a point about 3km north of
Peimen (North gate) of Chinchou, (Loc. 4). T have collected this specimen in
my first visit to Manchuria in spring, 1927, when MATSUSHITA was at the
Engineering College of Ryojun (Port Auther) and guided me in a short trip
to Sanshihlipu and Chinchou. It is my pleasure to denominate this new spe-
cies in honour of Prof. Susumu MATSUSHITA of the Kyoto University.

Genus Pseudoliostracina KOBAYASHI, 1938

1938. Pseudoliostracina KoBayasul, Jour. Geol. Soc. Japan, Vol. 45, p. 889.
1959. Liaovangaspis CHANG, Acta Pal. Sinica, Vol. 7, No. 3, pp. 197, 219.

Type-species i—Lioparia bautoeides LORENZ, 1906.

Diagnosis :—Cranidium with conical unfurrowed glabella, medium sized
palpebral lobes, prominent eye-ridge crossing fairly wide fixed cheeks and
their long postero-lateral limbs; frontal limb broad; preglabellar axial furrow
sometimes present; marginal border of moderate thickness and genal spines
usually present; anterior facial sutures slightly divergent; thorax composed
of 11 segments; pygidium a little shorter than cephalon and poorly segment-
ed; axis narrow; marginal border broad.

Remarks —The genus was primarily defined by “its narrow conical gla-
bella, deep axial furrows joining with each other at the pointed glabellar
front and then running across the frontal limb, medium sized eye, fixed cheek
which is wider than the glabella and crossed by the eye-ridge, and tolerably
developed frontal border.” The diagnosis is here emended as above.

Asaphiscus bassleri RESSER and EnDo; 1937, (Fig. 9i), which is the type-
species of Lizovangaspis fits in the diagnosis so well that its congenity with
L. bautoeides is quite warranted. The two species are, however, a little dif-
ferent in the strength of the preglabellar median furrow and the divergence
of the anterior facial sutures. According to ENDO (1944) Asaphiscus kobayashii
RESSER and ENDO, 1937, from the Taitzuan belongs to an identical species
with A. bassleri from the Tangshihan series. CHANG (1959) referred the fol-
lowing species to Liaoyangaspis.

Asaphiscus peiensis RESSER and ENDO, 1937
Asaphiscus tsutsumii RESSER and ENpo, 1937
Asaphiscus walcotti RESSER and ENDO, 1937
Liaovangaspis endoi CHANG, 1959
Liaovangaspis wangi CHANG, 1959

The complete dorsal shields of bassleri and a few other species show that
they are isopygous trilobites carrying genal spines and 11 thoracic segments.
Through these species it is found further that the strength of the median fur-
row and the angle between the anterior sutures vary continuously, but the
glabella is always conical and the glabellar furrows are obsolete, eye-ridges
oblique and posterior-lateral limbs of fixed cheeks well developed. The pre-
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sence of the median furrow is no more an important characteristic.
Asapliscus monkei KOBAYASHI, 1937, from the Prochuangia zone of South
Korea may be the latest survivor of the genus.
Distribution :—Middle Cambrian (Tangshihan and Taitzuan) and early Upper
Cambrian; Eastern Asia (Shantung Liaoning and South Korea.

Genus Proasaphiscus RESSER and ENDO, in
KosayasHi, 1935
1935.  Proasaphiscus RESSER and Enpo in KoBayAsHI, Jour. Fac. Sci. Imp. Univ. Tokyo,
Sec. 2, Vol. 4, Pt. 2, p. 287.
1937. Proasaphiscius RESSER, and EnDo, Manchurian Sci. Mus. Bull. 1, p. 256.
1953. Proasaphiscus HUPE, Ann. de Pal. Tom. 39, p. 157.
1957. Proasaphiscus LU, Index Fossils of China, Invert. Vol. 3, p. 267.
1859. Proasaphiscus HoweLy, Treatise on Invert. Pal. Pt. 0-1, p. 292.

1960. Proasaphiscus BaLasuov, Suvurova and TCHERNYSUEVA, Principles of Pal. Vol.
8, p. 96.

Type-species— Proasaphiscus yvabei RESSER and ENDO in KOBAYASHI, 1935.

Remarks :—RESSER and ENDO placed 9 species from the Tangshihan inclu-
sive of the Mapanian series and 16 Taitzuan species in Proasaphiscus which
were all new species except for Anomocare ephori WALCOTT. They are mostly
represented by dismembered carapaces, but the complete shields are known
of the three Tangshihan species. Proasaphiscus yabei RESSER and ENDO, P.
huoliensis ENDO and P. machidai ENDO have 11, 12 and 13 segments in the
thorax respectvely.

A. ephori may be accepted as a Proasaphiscus only from the apparent simi-
larities of the cranidium. Likewise CHANG’s reference of P. centromotus to
Szeaspis is also tentative. Incidentally ENDO (1944) synonymized P. planus
RESSER and ENDO with centronotus. Proasaphiscus (?) tschanghsingensis RESSER
and ENDO is fairly well isolated from other species by the remarkably concave
preglabellar field. Proasaphiscus liaoyangensis RESSER and ENDO has the more
normal cranidium for Proasaphiscus. The cranidium of P. paotaiensis RESSER
and ENDO is very imperfectly preserved.

Among the Taitzuan species it is certain that P. (?) conoides RESSER and
ENDO must be excluded from the Amomocarella group. The short conical
glabella, very large preglabellar area and the narrow frontal rim suggest the
great possibility of its being number of the Bowmaniinae. Proasaphiscus granu-
latus ENDO is another aberrant form remarkably resembling Lioparia. Still
another isolated form is P. quadraticaudatus ENDO having the quadrate pygi-
dium. 1t is noted further that P. fumilis RESSER and ENDO, P. (?) pyriformis
RESSER and ENDO and P. guadrilateralis RESSER and ENDO in which the glabella
is elongated as far as the frontal rim cannot be retained in the Anomocarella
group.

Because the Taitzuan species are all represented by fragmentary materials,
it is difficult to give any further comments, but the remaining species listed
below are in the domain of the Anomocarella group.
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Proasaphiscus affluensens RESSER and ENpDO, 1937
Proasaphiscus kimurai RESSER and ENDO, 1937
Proasaphiscus (?) mantouensis RESSER and ENDO, 1937
Proasaphiscus offula RESSER and ENDO, 1937
Proasaphiscus pertensis RESSER and ENDO, 1937
Proasaphiscus planilimbatus ENDO, 1944
Proasaphiscus poulseni RESSER and ENDO, 1937
Proasaphiscus tenellus RESSER and ENDO, 1937
Proasaphiscus (?) tenuicaudatus RESSER and ENDO, 1937
Proasaphiscus willisi RESSER and Enpo, 1937
Proasaphiscus suni LU, 1945, from the early Middle Cambrian Kaotai lime-
stone of Meitan, Kueichou has the fixed cheeks unusually broad for Proasaphiscus.
As the author compared his species with Elrathia and Anomocare, it is by no
means diagnostic of the genus. Finally, Proasaphiscus sibiricus TCHERNYSHEVA,
1950 (1960) and P. clarus TCHERNYSHEVA, are also represented by dismembered
carapaces. The former has a median tubercle on the occipital ring, like P. (?)
tenuicaudatus.
Distribution :—The Tangshihan and (?) Taitzuan; Liaoning, (?) Kueichou
and Shiberia.

Proasaphiscus yabei RESSER and ENDO in KOBAYASHI, 1935

P/‘\“—’ ) b Plate XII, Figure 3, Text-figure 9o.

1935. Proasaphiscus yabei REsSER and Enxpo in KoBavasui, Jour. Fac. Sci. Imp. Univ.
Tokyo. Sec. 2, Vol. 4, Pt. 2, pl. 24, fig. 16.

1937. Proasaphiscus yabei REssErR and Enpo, Manchurian Sci. Mus. Bull. 1, p. 257, pl.
41, figs. 17-21.

1957. Proasaphiscus yabei LU, Index of Fossils of China, Invert. Vol. 3, p. 267, pl. 142,
figs. 1-2.

The specific diagnosis is given in detail by RESSER and ENDO, except for
one misobservation that the thorax of this species is composed of 11, instead
of 10 segments as stated by them.

Occurrence :—Tangshihan of Liaoning and Shantung. The illustrated speci-
men was procured from the Tangshihan chocolate shale near Huaiyao, Yentai
coal-field, Liaoning.

/ Proasaphiscus huoliensis ENDO, 1937
PA<H 1] Plate XII, Figure 2.
1937. Proasaphiscus huoliensis ENpo, Manchurian Sci. Mus. Bull. 1, p. 59, pl. 16.

The pygidium and cephalon are imperfect in the specimen before hand,
but it agrees best with Proasaphiscus yabei except for the number of thoracic
segments which are countable 12.

Occurrence :—Tangshihan of Liaoning. The present specimen was collected
from a chocolate shale at Hueiyao, Yentai coal-field, Liaoning.

b b e
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Subgenus Szeaspis CHANG, 1959
1959. Szeaspis CHANG, Acta Pal. Sinica, Vol. 7, No. 3, p. 207, 229,

Type-species :—Szeaspis reticulatus CHANG, 1959, (Fig. 91).

Diagnosis :—Dorsal shield with 9 or 10 segments in thorax ; glabella tereto-
conical, subrounded anteriorly, provided with three pairs of weak lateral fur-
rows; eye-band and eye-ridge describe a quarter of a circle of moderate size;
frontal limb equal to or slightly greater than frontal rim in length ; free cheek
with a long genal spine ; anterior facial suture diagonal to the axis in front
of the eye and diagonal on the frontal border for a long distance. Pleural
spine of thoracic segment long; pygidium medium in size, broad; axial lobe
produced into a post-axial ridge; pleural furrow running into marginal border.

Remarks :—Beside the type-species and its variety, brevis CHANG, 1959, the
author referred the following three species to this genus:

Asaphiscus iddingsi WALCOTT, 1911
Manchuriella pustulosa RESSER and ENDO, 1937
Proasaphiscus centronatus RESSER and Enpo, 1937

Anomocare flava WALCOTT (fig. 8b, pl. 18, 1913) reveals good agreement
with the type species.

The thorax is composed of 9 segments in the complete shield of iddingsi
(fig. 1, pl. 23, WALCOTT, 1913), but the type-species appears to'have 10 thoracic
segments, insofar as they are countable on the shield in fig. 8a, pl. 3, CHANG,
1959. )

Distribution :—Tangshihan (Mapanian) and Taitzuan in Liaoning, Shantung
and Shansi.

Subfamily Liopariinae KoBAYASHI, 1960
Genus Changshanocephalus SUN, 1935

1960. Changshanocephalus Kosavyasul, Jowur. Fac. Sci. Univ. Tokyo, Sec. 2, Vol. 12, Pt.
2, p. 394. (See for synonymic references).

Crepicephalus chinchiaensis ENDO, 1937, (Fig. 11b), from the Daizanian of
Liaoning is represented by the cranidium referable to this genus. The broad
depressed frontal border and narrow frontal limb reveal the distinctive cha-
racters of this species. .

Subfamily Lioparellinae KOB&YASHI, new subfamily

This is a group allied to Anomocarella, but excluded from the Anomocarel-
linae by the cranidium and fixed cheeks which are much broader than usual
in the Anomocarellinae. The glabella is generally conical and truncated an-
teriorly. Its size is moderate; lateral furrows may be present or absent; pal-
pebral lobes mostly medium or small and connected with the glabella by eye-
ridges; frontal limb and rim separated by a marginal furrow; free cheeks a
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little broader than fixed cheeks through eyes and carrying genal spines; facial
sutures diagonal behind the eyes and less divergent or subparallel anteriorly.
It includes the following genera:
Koptura RESSER and ENDO, in KoBavyasii, 1935. (Anomocare lisani WALC.)
Lioparelle KOBAYASHI, 1937. (Lioparella walcotti KoBayasHi, Fig. 11d)
Chelidonocephalus KING, 1937, (Chelidonocephalus alifrons KING, Fig. 11f)
Pedinocephalus 1vSHIN, 1955. (Pedinocephalus bublichenkoi IvsHiN, Fig. 11m)
Wutings/mnid Cuu, 1959. (Wutingshania lui CHU)
Pedinocephalina Rosova, 1960. (Pedinocephalina bella ROSOVA)
Koptura and Wutingshania are not diagnostic of the subfamily respectively
in the cylindrical glabella and large eye-bands.
Distribution .—Late Middle (?) and Upper Cambrian; Asia.

Genus Lioparella KOBAYASHI, 1937

1935. Lioparia Kosavasii, (non LORENZ, 1906), Jowr. Fac. Sci. Imp. Univ. Tokyo, Sec. 2,
Vol. 4, Pt. 2, p. 239.

1937. Lioparelle Kosayasul, Jour. Geol. Soc. Japan, Vol. 14, p. 429.

1959. Lioparelle HowEel.L. Treatise on Invert. Pal. 0-1, p. 291.

Type-species :—Lioparella walcotti KOBAYASHI, 1937, i.e. Anomocarella late-
limbatum by WaLcoTT, 1911, (non DaMEs, 1883), in figs. 2d and 2e, pl. 16,
(Fig. 11d).

Remarks :(—Through the revision of DAME’s type trilobites from Liaoning
it was found that Anomocare latelimbatum on which LORENZ (1906) has founded
Lioparia is an early Upper Cambrian trilobite congeneric with Yokusenia vul-
garis KOBAYASHI, 1935, but quite distinct from WALCOTT's latelimbatum from
the Middle Cambrian in Shantung. Therefore Lioparella was erected for
WALCOTT's latelimbatum, in denominating this species as Lioparella walcotti
and refering Liopavia expansa KOBAYASHI, 1935, to this new genus. Anomocare
propinquum MANSUY, 1919, is a member of this genus.

The chief generic characters are the short conical glabella, large frontal
limb, relatively narrow frontal rim, wide fixed cheeks and medium sized pos-
terior eyes provided with eye-ridges. Associated pygidium relatively small,
pleural furrows running into a flat marginal border.

Distribution —Late Middle Cambrian; Eastern and Southeastern Asia.

Lioparella longifolia KOBAYASHI, new species

\/ Plate I, Figure 20a-b.

The most distinct feature of this species is the considerably developed
preglabellar field which is nearly as long as the glabella. Compared to this
species, the field is much shorter in walcotti and expansa. The frontal rim is
on the contrary, very narrow in this species. The glabella is conical and
rounded in front. The long glabella and its strong axial keel suggest that the
type cranidium is secondarily compressed laterally to some degrees, causing
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obliteration of the lateral furrows. Palpebral lobes are fairly large and pro-
bably intermediate in size between those of walcotti and expansa. Eye-ridges
are distinct and comparatively thick.

Occurrence :— Tonkinella zone at loc. 105.

Genus Koptura RESSER and ENDO, 1935

1935. Koptura Rissir and ENpo in Kosavasul Jour. Fac. Sci. Imp. Univ. Tokyo, Sec.
2, Vol. 4, Pt. 2, pp. 278, 288.

1937. Koptura RessiEr and Expo, Manch. Sci. Mus. Bull. 1, p. 235.

1953. Koptura HUPE, Ann. de Pal. Tom. 39, p. 158.

1959. Koptura HoweLL, Treatise on Invert. Pul. 0-1, p. 288.

1960. Koptura BaLasuov, IvsHiN and TCHERNYSUEVA, Principles of Pal. 8, p. 93.

Tupe-species :—Anomocare lisani WALCOTT, 1911 (Fig. 11k-1).

Remarks :—The cephalon of lisani agrees with that of Lioparella walcotti
in the short glabella, broad preglabellar field, narrow frontal rim, thick doub-
lure which is often impressed on the dorsal side and some other features. The
glabella is, however, evidently more cylindrical and slender and the doublure
much broader in Koptura. The angle between the lateral and posterior mar-
ginal furrows is acute in walcotti but apparently rounded in /liseni. The
associated pygidium of /iseni is bilobed. These lobations are made by the
posterior prolongation of the marginal border. When exfoliated, the doublure
is found very broad.

Unless the part called “ very wide and concave rim” is a pseudo-border
impressed by the thick doublure, Koptura granose RESSER and ENDO is quite
distinct from /iseni. The cranidium of Koptura quadrata ENDO, 1937, looks
like a normal one of Manchuriella, although the associated pygidium has a
shallow sinuation behind the axis. HENNINGSMOEN (1957) referred Koptura (?)
pachecoi R. and E. RICHTER, 1940 to Eops eo RICHTERS, 1940 with query.

A pygidium of Koptura lisani from Tschanghsingtao is illustrated in fig.
18, pl. IX.

Distribution :—Kushanian ; Eastern Asia. PAI 13-/
W PﬁW/‘ﬁ:V_*e
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Koptura bispinata KOBAYASHI, new species

Description :—Glabella longer than two-thirds the cranidium, subcylindrical,
slightly tapering forward, more or less rounded in front, gently convex and
provided with two pairs of oblique lateral furrows; occipital ring narrow;
palpebral lobes medium in size, opposed to the middle of glabella; eye-ridge
distinct; fixed cheek narrower than. glabella at eyes; frontal limb flattish,
or slightly convex; marginal border narrow, convex and elevated; anterior
facial sutures gradually divergent from eyes and obliquely crossing frontal
border ; posterior ones diagonal.

Pygidium exclusive of spines elliptical ; axial lobe as broad as one-third
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Figure 11. Liopariinae, Lioparellinae and Idahoiinae.

a. Wutingshania lui CHU g. Olentella olentensis IVSHIN
b, Changshanocephalus chinchiaensis h-i. Taishania taianensis SUN
(ENDO) j. Iranella latifrons (KING)
c. Idahoia anguluta KING k-1. Koptura lisani (WALCOTT)
d. Lioparella walcotti KOBAYASHI m. Pedinocephalus bublichenkoi 1vSHIN
e. Maladioidella splendens (ENDO) n-o. Maladioides asiaticis KOBAYASHI

f. Chelidonocephalus aliforns KING
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the pygidium, conical, composed of five rings and a terminal lobe ; pleural lobe
divided into five ribs by deep furrows; marginal brim flat and protruded into
a pair of large flat posterior spines.

Comparison :—This species can easily be distinguished from Koptura lisani
by the larger glabella, narrower fixed cheek and broader pygidium. RESSER and
ENDO erected Temnura granulosa for a similar pygidium in which however,
the pleural ribs and furrows run into the posterior spines. In Kopfura on the
other hand the flat spine is the extension of the marginal border.

The pygidium of this species is similar also to that of Mesocrepicephalus
subquadratus, although the latter has more segments and the spines are smaller.
The pygidium of Mesocrepicephalus aivaghii reveals some resemblances with
this pygidium, but their cranidia are quite different from each other.

Occurrence .—Koptura shale at locs. 197, 199 and 313.

Koptura cfr. bispinata KOBAYASHI, 1961

Plate X, Figure 12. PA4.720

A large pygidium agrees with the preceding pygidium in essential cha-
racteristics, but it looks more elliptical in general outline and the flat posterior
spine is much larger. Whether it reveals a grown stage of the same species,
or whether the morphic difference bears taxonomic value is hoWever, a question.

Occurrence :—Black shale at loc. 199.

Genus Wutingshania CHu, 1959

1959, Wutingshania Cuu, Mem. Inst. Pal. Acad. Sinica, No. 2, pp. 73, 117.

Type-species :—Wutingshania lui Cuu, 1959, (Fig. 1la).

Remarks :—This genus is well characterized by the short truncato-conical
unfurrowed glabella, large palpebral lobes connected with the glabella, by
distinct horizontal eye-ridges, large concave preglabellar field, broad frontal
border where the sutures are intramarginal and the free cheek provided with
a large spine. The doublure is about a half broader than the marginal border.
It differs from Eaniwoides in the long eye-ridge traversing the broad fixed
cheek. In my opinion it is more allied to either Lioparella or Koptura, although
the palpebral lobes are larger than those of the two allies. The isoteli-form
suture is also very distinctive of this genus.

Distribution :—Kushanian ; Liaoning.

Subfamily Elviniinae KoBAYASHI, 1935

Beside Maladioides, (Fig. 11n-o) this subfamily is represented in Eastern Asia
by Taishania Sun, 1935, (Fig. 11h-i) and probably by Maladioidella ENDO, 1937.
It is possible that Anomocare persicum KING, 1930, from the Upper Cambrian
of Iran reveals an undescribed genus of this subfamily by itself. The following
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three genera are considered by BALASHOVA, [VSHIN and TCHERNYSHEVA (1960)

to be the members of this family in Kazakstan and Novaja Zemlya.

Kujandina IVSHIN, 1955 (Rujandina taskudukensis IVSHIN)

Olentella 1vSHIN, 1955 (Olentella olentensis 1vSHIN, Fig. llg)

Pesaiac WALCOTT and RESSER, 1924 (Pesaia exsculpta WALCOTT and RESSER)
Distribution :—Upper Cambrian ; cosmopolitan (?).

Genus Maladioidella ENDO, 1937

1937. Maledioidella Expo, Manch. Sci. Mus. Bull. 1, p. 346.
1953. AMaladioidella HUPE, Ann. de Pal. Tom. 39, p. 167.
1059. AMaladioidella Locuniax-BaLk, Treatise on Invert. Pal. 0-1, p. 260.

Type-species :—Maladioidella splendens ExDO, 1937, (Fig. 1le:.

Remarks —The outline of the cranidium is strongly contracted at the eyes.
The glabella is truncato-conical and medium in size; palpebral lobe relatively
small, eye-ridge distinct and oblique, frontal rim broad, flat and narrowing later-
ally in the type-species from the Daizanian of Liaotung.

The second species is M. convexolimbata ENDO, 1937 from the same forma-
tion as the type-species, but it has a more conical glabella, strong posterior
and dorsal furrows. The frontal border is divided into a narrow rim and wide
depression behind the rim, which is expanded back toward the frontal lobe
of the glabella. The aspect reminds one of Chelidonocephalus.

The third species is M. elonganta ENDO, 1944, from the Chuangia zone whose
glabella is subcylindrical and angulated in anterior. The palpebral lobe is
larger than that of the type-species. Where the generic boundary is properly
drawn is, however, still a question.

Anomocarella baucis WALCOTT, 1905, from the Tsinania zone (?) of Shant-
ung is closely related to the preceding, but the facial sutures anterior to the
eyes are nearly parallel to each other.

Distribution -—Daizanian of Liaotung ; (?) wholz Upper Cambrian of Eastern
Asia.

Subfamily Idahoiinae LOCHMAN, 1956

Previously I have combined Liostracus, Gronwallia, Saratogia and Idahoia
into the Liostracinae. While the former two are Paradoxidian genera, the latter
two are Croixian ones. In 1956 LOCHMAN erected Idahoiidae for Franconian-
Trempealeauan branch including the latter two genera, which she thinks to
have been derived from an unknown ptychopariid ancester during the Dres-
bachian age.

There are no resembling trilobites in Eastern Asia, but thier allied species
are described by KING (1937) from the Upper Cambrian of Iran as follows:

1. Idahoia angulata KING, (Fig. 1lc).
2. Idahoia cfr. maladensis WALCOTT.
3. Saratogia latifrons KING, (Fig. 11j).
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Hurt created Iranella for the last species, but he located this new genus
in the same family with Saeratogia, Idahoic and some other genera. One of
them was Annaemitia MANSUY, 1916, from the late Middle Cambrian of South-
eastern Asia which bears many common characters with those genera, but the
subparallel anterior facial sutures casts a question on the subfamily-reference.

Morphologically, Liostracus platyrrhine GRONWALL from the Andrarum
limestone which is the type-species of Gronwallia KOBAYASHI, 1935, is certainly
not the less similar to these Idahoiinae genera than Andrarina costata (ANGE-
LIN}, the type-species of Andrarina RAYMOND, 1937, i.e. Liostracus ANGELIN,
1854, non ALBERS, 1850.

How much weight should be laid on phylogeny, for the morphic resembl-
ances among these genera which are geologically or geographically isolated,
however, belong to a future problem.

Distribution :—Middle (?) and Upper Cambrian; cosmopolitan ?

Subfamily Coosellinae PALMER, 1954
Genus Coosia WALCOTT, 1911

Coosia (?) sp. indt.

Plate 111, Figure 24. 2 Py

A broad pygidium with a narrow axial lobe and a broad depressed some-
what concave border looks similar to that of Coosia and Paracoosia. This
pygidium is not segmented but distinctly segmented in Paracoosia deprati
(MANSUY). Its outline is more allied to that of Coosia superba WALCOTT than
to that of P. deprati. Its anterior margin is so strongly arcuate that the pygi-
dium becomes broadest at the mid-length.

OQccurvence :—Eochuangia zone at loc. 273.

Family Anomocaridae POULSEN, 1926

The rectangular or subquadrate glabella, large palpebral lobes and broad
concave or depressed marginal border on the pygidium are most important
chraracteristics of this family. POULSEN erected this family to include Anomo-
care and Glvphaspis which are isopygous ptychoparioids having fewer thoracic
segments and larger palpebral lobes than in the Ptychopariidae. The Anomo-
caridae are said “especially characterized by the wide strongly concave rim
of the head shield and the wide, strongly furrowed pygidium which has a
broad concave border.” .

This family was, however, later understood more comprehensively by Ko-
BAYASHI, (1935), HupPE (1955), HoweLL (1959), and BAaLASHOVA, IVSHIN and
TCHERNYSHEVA (1960). At the same time its boundaries with the Asaphiscidae
and Conokephalinidae became obscure. The glabella is more conical and pal-
pebral lobe smaller in the typical Asaphiscidae, while the Conokephalinidae
bear more ptychoparioid aspects on the cephalon and pygidium and more
numerous segments in the thorax. Here the following genera are tentatively

e "
Mw»’;ﬁu TR




106

T. KoBAYASHI




The Cambro-Ordovician Formations and Faunas of South Korea Part IX 107

referred to this family.

Anomocaraspis IVSHIN, 1933. (Anomocare hundwarense REED)

Anomocare ANGELIN, 1854. (Proetus laeve ANGELIN)

Anomocarina LERMONTOVA, 1940. (Proetus excavatum ANGELIN)

Anomocarioides LERMONTOVA, 1940. (Proetus limbatum ANGELIN)
Anomocaropsis SIVOV, 1955. (Anomocaropsis salairensis SIVOV;

Caulaspis ROSOVA, 1960. (Caulaspis angustus ROSOVA)

Chondranomocare POLETAYEVA, 1956. (Chondranomocare bidjensis POLETAYEVA})
Eymekops RESSER and ENDO, in KoBavasHi, 1935. (Anomocarelia hermias

WALCOTT)

Forchhammeria LERMONTOVA and TCHERNYSHEVA, 1950. (Forchhammeria elegans

LERMONTOVA and TCHERNYSHEVA)

Glyphanellus 1VSHIN, 1953. (Glyphaspellus (Glyphanellus) margoritus IVSHIN)

Glyphaspellus 1vSHIN, 1953. (Glyphaspelius primus IVSHIN, Fig. 12j

Glyphaspis POULSEN, 1927. (Asaphiscus? capella WALCOTT!

Hanivella S1vov, 1955. (Hanivella primaeva SIVOV}

Haniwa KOBAYASHI, 1933. (Haniwa sosanensis KOBAYASHI!

Haniwoides KOBAYASHI, 1935.  (Haniwoides longus KOBAYASHI)

Kotuia KOBAYASHI, 1943. (Notuia anomocaroides KOBAYASHI

Macrotoxus LORENZ, 1906. (Anomocare angelini GRONWALL®

Metanomocare LERMONTOVA, 1940. (Metanomocare petaloides LERNMONTOVA)

Pseudanomocaring TCHERNYSHEVA, 1956.  (Pseudanomocarina plara TCHERNY-
SHEVA)

Saimachia KOBAYASHI, 1937. (Anomocare latelimbaium DAMES)

Anomocare, Anomocarina and Anomocarioides, all from the Solenoplenra
brachvmetops zone of Scandinavia agree with one another in the configuration
of the glabella and palpebral lobes, but they differ principally in the pregla-
bellar area and the pygidium. The area is clearly differentiated into the
frontal limb and rim in Anomocare, but simple and concave or convex respec-
spectively in Anomocarina (Fig. 12b) and Anomocarioides. The marginal border
of the pygidium is smooth, concave and well defined in Anomocarioides, (Fig.

Figure 12. Anomocaridae and allied genera.

a. Forchhammeria elegans LERMONTOVA

b. Anomocarina excavate (ANGELIN)

c. Metanomocare petaloides LERMONTOVA
d. Pseudonomocare plana TCHERYSHEV A

e. Anomocaraspis hundwarensis (REED)

f.  Anomocarioides limbataeformis LERNONTOV A
g. Chondranomocare bidjensis POLETAVEVA
h. Welcottaspidella suni Cuu

i. Haniwoides longus KOBAYASHI

i.  Glyphaspellus primus 1vsuiN

k. Saimachia damesi KoBayasiit

I.  Eymekops hermias (WaALCOTT)

m. Catunielle digna JEGOROVA
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12f), while the pleural furrows and ribs run into the border and the doublure
is very wide in .dnomocarina and also in Anomocare.

Macrotoxus from the Paradoxides davidis zone is allied to Amomocare but
has a greater preglabellar area and shagreened text. RESSER (1937) has once
erraneously synonymized Macrotoxus with Conaspis HALL, 1863. Except Macro-
toxus, the above genera are well represented in Siberia, where Metanomocare,
Forchhammeria, Anomocaropsis and some other endemic genera of the family
occur.

Kotuia is closely allied to Anomocare, but it has the border of the pygidium
narrow and conveX. Forclihammeria (Fig. 12a) is another ally to Anomocare
having the conical glabella and large palpebral lobes. Its preglabellar area is
simply concave and distinctly pointed at the middle of the frontal margin.
The glabella is slender and rather rapidly tapering, the palpebral lobe relatively
small and the preglabellar field largely expanded in Metanomocare (Fig. 12c).
As its reference to the Anomocaridae was doubted by WESTERGARD (1950), it
is not quite diagnostic of the family.

Pseudanomocare (Fig. 12d) and Chondranomocare (Fig. 12g) are similar in
some aspects of the cephalon and pygidium with each other. Their palpebral
lobes are intermediate in size between Amnomocare and Anomocarella. The
glabella is more rounded in front and its lateral furrows are less obsolete in
Pseudanomocare than Chondranomocare. Their pygidia are comparatively small,
pleural lobes divided into strong ribs by deep pleural furrows, marginal rims
narrow and the posterior margins sinuated. The axial lobe is cylindrical and
very short in Chondranomocare.

Anomocare and Anomocarioides are known from Kazakstan; Glyphaspellus
and its subgenus, Glvphanellus, are there indigenous. It is, however, remakable
that Glyphanellus is intimate to Saimachia, a row of tubercles on the frontal
limb being the most distinctive characteristic of Glyphaspellus not seen in other
genera of the Anomocaridae.

Returning to Siberia, Anomocariopsis is represented by Amnomocariopsis sal-
aivensis from the early Upper Cambrian of Salair which bears the rectangular
glabella, large palpebral lobe, anteriorly expanded preglabellar area and its
bipartation, all characteristic of the Anomocaridae. The anterior margin is
usually transversal and mesially pointed as in Forchhammeria. Behind it there
is seemingly a peculiar median ridge.

Of late Upper Cambrian Hanivella it is noted by Sivov that his genus is
more or less similar to Hanmiwae in the almost rectangular glabella and long
eyes, but Haniwa has two pairs of furrows on the glabella, very broad fixed
cheek, convex preglabellar field and a median tubercle on the neck ring. A
further confirmation is required for its alliance to the Anomocaridae.

Distribution :—Middle and Upper Cambrian; Eurasia and Australia.

Genus Anomocare ANGELIN, 1854

1854. . Anomocare ANGELIN, Pual. Scand., Pt. 1, p. 24.

st
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1885. Anomocare ZivTEL, Handb. d. Pal. Bd. 2, S. 601

1902. Anomocare GRONwWALL, Danm. geol. Underspk. Ser. 2, No. 13, p. 140.

1910. Awmomocare REED, Pal. Indica, Ser. 15, Vol. 7, Mem. No. 1, p. 44.

1911. Anomocare WALCOTT, Smithson. Misc. Coll. Vol. 57, No. 4, p. 8%.

1913. Anomocare WaLcoTT, Research in China, Vol. 3, p. 187.

1924. Anomocare ZiTTEL-BROILI, Grundziige der Pal. S. 648.

1930. Anomocare HoLn and WESTERGARD, Mém. de U’Akad. des Sci. de 'U.R.S.S. Cl.
Phys.-Math. Vol. 21, No. 8, p. 17.

1935, Anomocare Kosayasui, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec, 2, Vol. 4, Pt. 2, p.
152.

1937. Anomocare HoweLr, Bull. Geol. Soc. Am. Vol. 48, p. 1193.

1940. Anomocare LERMONTOVA, Atras of the Leading Forms of the Fossil Faunas of U.
S.S. R. Vol. 1, Cambrian, p. 154.

1950. Amnomocare WESTERGARD, Sver. Geol. Unders. Ser. C, Nio. 511, p. 14.

1953. Awnomocare IvsHix, Middle Cambrian Trilobites from Kazakstan. p. 112.

1955. Amnomocare Hurk, Ann. de Pal. Tom. 41, p. 189.

1959. Anomocare HowreLL, Treatise on Invert. Pal. Pt. 0-1, p. 286.

1960. Anomocare Barasiiova, Ivsiin and TCHERNYSHEV A, Principles of Pal. 8, p. 91.

Type-species :—Proetus laevis ANGELIN, 1851.

Remarks :—Some 70 species of Anomocare have been described by ANGELIN
(1954), BROGGER (1878), DAMES (1883), SCHMIDT (1886), WALCOTT ; (1887, 1905,
06, 11), MENEGHINI (1888), GRONWALL (1902), WELLER (1903}, LOoRENZ (1906),
CosBOLD (1910), REED (1910, 34), MANSUY (1916), RICHTER (1919), RAYMOND
(1922), LINDSTROM (1923), KiNG (1923, 30), HoLm and WESTERGARD (1930),
HowgLL (1937), WHITEHOUSE (1939), LERMONTOVA (1940), Stvov (1940), 1VSHIN
(1953) and JEGOROVA (1955). IVSHIN has elaborated a critical review of these
species and proposed Anomocaraspis With Anomocare hundwarensis as its type-
species. Here his synopsis’ is emeridéd and supplemented.

Specific name of Anomocare Present determination
aculeatus ANGELIN, 1851, Proetus (?)........coo.un. Agraulos (Proampyx)
’ difformis var.

acuminatus ANGELIN, 1851, Proetus (?) ..............Agraulos (Proanpyx)
‘ difformis var.
FRECH, 1897, (type)

alcinoe WALCOTT, 1905, Anomocare ................ Anomocarella (Entorvachis)
KoBAayASHI, 1955, (type}
angelini GRONWALL, 1902, Anomocare .............. Macrotoxus LORENZ, 1906,
. (type)
angustum WHITEHOUSE, 1939, Anomocare (?) ........ Inouyella (?;
arenivagum MENEGHINI, 1888, Anomocare .......... Anomocarioides (?) (IVSHIN,
. 1953)
balticum HEDSTROM, 1923, Anomocare .............. early meraspid of
Paradoxides
batchatiensis SIvov, 1940, Anomocare .............. Anomocare salairensis
bergeroni WALCOTT, 1905, Anomocare .............. Changshanocephalus
bianos WALCOTT, 1905, Anomocare ...... e s Quadraticephalus

bigsbyi WALCOTT, Anomocare ..........c.cccouueunenn. Anomocarella
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(Manchuriella ?)

biston WALCOTT, 1905, Anomocare.................. Metanomocarella

butes WALCOTT, 1906, Anomocare (?) ............... Anomocarella (Entorachis)
subquadrata

cobboldi RICHTER, 1919, Anomocare................. Strenuella (Comluella)
platycephala

commune LORENZ, 1906, Anomocare .......... oo Anomocarella chinensis

campbelli KING, 1923, Anomocare.................... Kingaspis KOBAYASHI,
1935, (type)

confertum WHITEHOUSE, 1939, Anomocare .......... Schoriella (?)

convexa WALCOTT, 1911, Anomocare ................. Amecephalina (RESSER,
1936)

conjuctiva REED, 1910, Anomocare .................. Anomocarella (?)

daulis WALCOTT, 1905, Anomocare (?) .............. Monkaspis KOBAYASHI,
1935, (type)

daunus WALCOTT, 1905, Anomocare ................ Poshania

decelus WALCOTT, 1905, Anomocare ................ ?

difformis ANGELIN, 1851, Proetus (P) ..........co..... Agraulos

dikellocephaloides KING, 1930, Anomocare............ Pterocephalia

dimotum REED, 1934, Anomocare..................... Anomocaraspis (?)

dubium HOWELL, 1937, Anomocare .................. Free cheek, indt.

ephori WALCOTT, 1911, Anomocare.................. Proasaphiscus

eriopia WALCOTT, 1906, Anomocare ................ Comp. “ Wentsuia” and
“ Parachangshania”

excavatus ANGELIN, 1851, Proetus (?)................ Anomocarina LERMONTOVA,

1940, (type)
extornatum HOLM and WESTERGARD, 1930, Anomocare

................................................ Anomocarina
Aava WALCOTT, by SuN, 1924, Anomocare .......... Luia suni (RESSER), 1942
Aava WALCOTT, 1906, Anomocare ..................: Anomocarella (Szeaspis)
gravis JEGOROVA, 1955, Anomocare (?) ..............Anomocare (?)
lhundwarensis REED, 1934, Anomocare .............. Koptura
jLz’oparicz LORENZ, 1906,
latelimbatum DAMES, 1883, Anomocare .............. (type)

Saimachia damesi KOBA-
YASHI, 1937, (type-
species)
latelimbatum DAMES, by WALCOTT, 1913, Anomocare. . Lioparella walcotti KOBA-
YASHI, 1937, (type)
cfr. latelimbatum DAMES, by MANSUY, 1916,

Anomocare .......... .. i e Eymekops
latelimbatum DAMES by KING, 1930, Anomocare ....(2) (no illustration)
lermontovae IVSHIN, 1953, Anomocare. . ... ... e Anomocare
limbatus ANGELIN, 1851, Proetus (?) ...oovvvunenen... Anomocarioides

LERMONTOVA, 1940, (type)
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lisani WALCOTT, 1911, Anomocare ............... ... Koptura RESSER and ENDO
in KOBAYASHI, 1935, (type)

longifrons WESTERGARD, 1950, Anomocare .......... Anomocare

magnum BROGGER, 1878, Anomocare ................ Anomocarioides (?

majus DAMES, 1883, Anomocare ................. ... Anomocarella

la) distincta RESSER and
megalurus (DAMES) by WALCOTT, 1913, Anomocare. . ENDO, 1937
Grandioculus shansiensis
(RESSER), 1942

[ Anomocarella ( Manchuriel-

megalurus (DAMES), by KING, 1930, Anomocare. . .. .. Protolenid
cfr. megalurus (DAMES) by, MANSUY, 1900,
ARomocare ... e Kainella primigena
KoBAyAsHI, 1953
microphthalimus ANGELIN, 1851, Proetus (?).......... Gronwallia
minus DAMES, 1883, Anomocare ....................A¢nomocarella (Manchuriella)
minus DAMES by WALCOTT, 1913, Anomocare . ... .. Anomocarella (Manchuriella)

typa RESSER and ENDO,
1937, (type-sp.)

minus var. by WALCOTT, 1913, Anomocare.......... Anomocarella (Manchuriella)
tapingensis RESSER and
Enpo, 1937
minus DAMES by MANSUY, 1916, Anomocare ........ Hundwarella
nanum DAMES, 1883, Anomocare.................... Metagraulos
nereis WALCOTT, 1906, Anomocare.................. Metanomocarella
novatum REED, 1934, Anomocare.................... Anomocaraspis (?)
ovatum LORENZ, 1906, Anomocare .................. Anomocarella temenus
parvula WELLER, 1903, Anomocare .................. Bowmania (HOWELL, 1945)
pawlowskii SCAMIDT, 1886, Anomocare ............ .. Tollaspis KOBAYASHI, 1943,
(type)
i parvum COBBOLD, 1910, non WALCOTT, 1884,
AROMOCATE .ot e Strenuella (Comluella)
; cobboldi (RICHTER)
j parvum WALCOTT, 1884, Anomocare (?) ............ Onchocephalus (RESSER,
1937)
perfunctum REED, 1934, Anomocare (7). Ceetrireeaans Anomocaraspis (?)
persicum KING, 1930, Anomocare ..........cccouu.... “ Taishania”
planum DAMES, 1883, Anomocare .................. Anomocarella
Dplatycephalum COBBOLD, 1910, Anomocare .......... Strenuella (Comluella)
HuPpE, 1952, (type)
pusillum MENEGHINI, 1884, Anomocare .............. Anomocarina (?), (IVSHIN,
1953)
pustulatum COBBOLD, 1910, Anomocare .............. Strenuella
propinquum MANSUY, 1916, Anomocare .............. Lioparella
rex HOWELL, 1937, Anomocare (?) ..................Thoracic pleuron, indt.
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salairensis LERMONTOVA, 1940, Anomocare .. ........ Anomocare
sibiricuim HOLM and WESTERGARD, 1930,

AROMICAre ... ... i Anomocarina
speciosum LORENZ, 1906, Anomocare ................Anomocarella
stenotoides MATTHEW, 1898, Anomocare ............ aff. Acantolenus spiniger

MATTHEW, 1898

subcostatim DAMES, 1883, Anomocare .............. Anomocarella
subquadratum (DAMES) by WALCOTT, 1913,

AROIMOCATE « ..ot Anomocarella (Entorachis)
subquadratum (DAMES) by MANSuUy, 1916,

AROMOCAYE oo e e e e Anomocarella ( Manchuriella)
cfr. subquadratum (DAMES) by MANSuy, 1915,

AROMOCAYe ... Saukid
subquadratum (DAMES) by KING, 1930, Awnomocare..Maladioides sp. nov.
suspectum REED, 1934, Anomocare .................. Anomocaraspis (?)
tatian WALCOTT, 1905, Anomocare .................. Anomocarella
temenus WALCOTT, 1905, Anomocare................ Anomocarella
vermontensis HOWELL, 1937, Anomocare ............ Free cheeks and pygidium,

indt.

vittata RAYMOND, 1922, Anomocare.................. pygidium, gen. indt.

Beside the above listed, DAMES (1883) referred the following three species
to Anomocare
Conocephalites hamulus HALL, 1863
Conocephatites wisconsiensis HALL, 1863 (= Lonchocephalus hamulus OWEN,
1852)
Conocephalites patersoni HALL, 1863

The first and second species were placed in Saratogia by WALCOTT (1916)
and in Idahoie by RESSER (1935) and the third was made the type-species of
Psalaspis by RESSER (1937).

Anomocare balticum is based on an immature cranidium, 3 mm. long, which
shows good agreement with early meraspids of Paradoxides illustrated by
WESTERGARD (1936) from Oeland. It is quite probable that the Comley
species of Anomocare belong to Strenuella. Anomocare platycephalum for which
HuPE has proposed Comluella differs from Stremuella simply in the absence of
the nuchal spine. A. campbelli KING is the type-species of Kingaspis. As
pointed out elsewhere (1961), his Amomocare megalurus was found together
with Redlichia in a limestone of Kuhbanan, Iran, and has the morphic signi-
ficances enough to be referred to a protolenid, although it is difficult to an-
swer its proper generic position.

A. stenotoides is quite distinct from Amomocare, but certainly intimate to
Acantolenus spiniger MATTHEW, particularly in the possession of the so-called
apical spine by MATTHEW.

Because Anomocare subquadratum and A. persicum are accompanied by
Chuangia nais and Billingsella tonkiniana in a limestone of Kuh-i-Namuk, Iran,
their age must be Changshanian. Judging from the illustration the so-called
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subquadratum best fits in Maladioides in the stout glabella, oblique lateral
furrows, size and position of the palpebral lobes and convex frontal limb and
rim. The relative length between the limb and rim is the chief distinction
of this species from M. asicticus and M. fragmentus. A. persicum more or less
resembles Twishania, but probably it represents a new genus by itself. In
view of the short glzbella, large palpebral lobes, broad brim of the cranidium
and the outline and other aspects of the associated pygidium, 1 would suggest
Pterocephalia  for Anomocare dikellocephaloides KING from Darreh Duzdam,
Iran.

Lioparia latelimbatum, Changshanocephalus bergeroni and Quadraticephalus
bianos are all Upper Cambrian trilobites. Anomocare eriopia looks more simi-
lar to Wentsuia than any other genus, but it is a Chahghian trilobite.

A. cfr. megalurus by MANSUY for which [ have erected Kainella primigena
indicates that the uppermost fossil zone of the Changpoung series on the
Yunnan-Tonkin border attains the Lower Ordovician.

It is astonishing that the cranidium of Anomocare confertum reveals several
features common with Schoriella or even with Lakella or British species of
Conokephalina, i.e. C. invita (SALTER), C. abdita (SALTER) and C. lata LAKE.
A (?) angustum on the contrary, appears to have a distinct crescentic depres-
sion in front of the glabella. This biocharacter combined with the conical
glabella and relatively broad fixed cheeks is quite suggestive of [nowuyella for
its generic position. :

As noted by REED in the postscript, Anomocare conjunctiva in a limestone
block on the Parahio valley, Spiti, may be allied to Anomocarella. Three pairs
of strong pits on the glabella and a row of median tubercles on the pygidium
are, however, biocharacters which no Eastern Asiatic species of Anomocarella
bears. Amnomocare sp. -from the same locality belongs probably to Eymekops,
and Agnostus spitiensis to Peronopsis (KOBAYASHI, 1939).

Anomocare hundwarensis from Kashmir which is the type-species of
Anomocaraspis is represented by a nearly complete dorsal shield with 9 seg-
ments in thorax. As it was once referred to Eymekops (1944), it has a sub-
cylindrical glabella like E. hermias and its pygidium is triangular, multiseg-
mented and provided with a narrow marginal border like that of E. macar.
The preglabellar field is, however, considerably larger than those of hAermias
and macar. It is longer and much wider than the preglabellar field of
“ Anomocare” ephori which differs from A. hundwarensis in the abrupt taper-
ing of the glabella and rounded outline of the pygidium.

Anomocare dimotum, A. novum, A. suspectum and A. perfunctum are all
represented only by cranidia whose frontal limbs are much shorter than that
of A. hundwarensis. Because they are badly deformed, they can be congeneric
with Hundwarella personata.

In Eastern Asia there are some 25 species which have originally been
designated as Anomocare by DAMES, LORENZ and WALCOTT, beside several
which have once been transferred into Anomocare by WALCOTT. Through
the repeated revisions, however, they have been brought into some other
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genera by WALCOTT, KOBAYASHI, RESSER and ENDO. After all none is left
in Amomocare. WESTERGARD (1950) mentioned that “a few of these Asiatic
forms, e.g. Anomocare ephori WALCOTT which RESSER and ENDO placed in
their genus Proasaphiscus, seem to be so similar to A. laevis that, if found in
Scandinavia, they would be referred to Anomo.are”. The glabella of eplori is,
however, much shorter, and relatively smaller than that of A. laevis, A.
longifrons, A. lermontovae or A. salairensis.

Distribution :—Late Middle Cambrian ; Scandinavia, Siberia and Central Asia.

Genus Saimachia KOBAYASHI, 1937

1937. Saimachia KoBayasHl, Jour. Geol. Soc. Japan, Vol. 44, p. 430.
1959. Saimachia HowEgLL, Treatise on Invert. Pel. 0-1, p. 288.

Type-species :—Saimachia damesi KOBAYASHI, 1937, (Fig. 12k).

This genus is well characterized by the fairly large truncato-conical gla-
bella, rapidly tapering forward, three pairs of oblique lateral furrows of
moderate strength, very large palpebral lobes with distinct eye-ridges, fixed
cheeks half as wide as the glabella, raised frontal rim and depressed frontal
limb which are subequal in size; facial sutures anterior to eyes semicircular.

This genus differs from Awmomocarelle and its allies in the size of the

5 palpebral lobes and also by the rapidly tapering glabella. The lobes are,
o however, not so large as in Eymekops. The course of the anterior facial
suture is also different between Saimaciia and Evimekops. Ptychoparia (?) maia
WALCOTT, 1906, and Eymekops granulosa ENDO, 1944, may be referable to this
genus.

Distribution :—Middle (?) and early Upper Cambrian of Eastern Asia.

Genus Eymekops RESSER and ENDO in KOBAYASHI, 1935

Type-species :—Anomocarella hermias WALCOTT, 1911, (Fig. 121).
The thorax is composed of 13 segments in Conokephalina sinansis MANSUY,
1916, which belongs to Eymekops (KOBAYASHI, 1942).

Eymekops perlongatus KOBAYASHI, new species

PALI22-1=8
PA‘{-I?B—I*& Plate I, Figures 5-6.

This is diagnostic of Eymekops as revealed by its long subquadrate gla-
bella, blunt median keel, narrow neck ring with a median tubercle, very large
palpebral lobe protruded postero-laterally and the gradually expanded flat
frontal limb as indicated by weak divergence of anterior facial sutures. The
glabella is, however, unusually long and its length just corresponds to twice
its breadth. Combined with the eye-ridge, the eye-band describes a half of an
ovoid which is most expanded in posterior. In the anterior half the band runs
nearly straight and oblique. The frontal limb is fairly long and the cranidium
itself is relatively long for the genus. :

The associated pygidium is triangular and bordered by a flat depressed
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rim of moderate breadth. Furrows on axial and pleural lobes are all weak.
Occurrence — Tonkinella zone at loc. 109.

Eymekops mesops KOBAYASHI, new species \/

Plate V, Figure 13. PA4/24

Description :—Cephalon exclusive of genal spines semi-circular; glabella
comparatively large and palpebral lobes relatively small for genus. The gla-
bella subcylindrical, convex, about four-fifths as long as cranidium, slightly
tapering forward, and well rounded in front; no lateral furrows; short neck
ring separated from main part of glabella by a deep furrow; palpebral lobe
semicircular, a third as long as cranidium, directly attached to glabella; front-
al limb and rim nearly equal in length, the former flat and depressed whereas
the latter is a little elevated; free cheek provided with a short genal spine;
anterior facial sutures slightly divergent from eyes and diagonal on frontal
rim for some distance; posterior suture transversal and turning back near
the lateral end; test smooth.

Occurrence :—Black shale at loc. 313.

Genus Anomocaraspis IVSHIN, 1953
1953.  Anomocaraspis IvsviN, Middle Cambrian Trilobites from Kazakstan, 1, p. 125.

Type-species :— Anomocare hundwarense REED, 1934, (Fig. 12e).

Remarks :—As the type-species has been referred to Eymekops, this genus
is most closely related to Eymekops as recognizable in many aspects, but the
glabellar furrows are usually distinct not only in the type-species, but also in

Anomocare dimotum REED,
Anomocare novatum REED,
Anomocare (?) perfunctum REED, and
Anomocare suspectum REED .
which were all included in. Anomocaraspis by 1vSHIN. The thorax consists of
9 segments and the pygidium is fairly large and triangular in the type-species.
Distribution :—Middle Cambrian; Kashmir.

Genus Haniwoides KOBAYASHI, 1935

1935. Haniwoides KoBayasHul, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 4, Pt. 2, p.
242,

1955. Haniwoides HUPE, Ann. de Pal. Tom. 41, p. 189.

1959.  Haniwoides HowELL, Treatise on Invert. Pal. 0-1, p. 288.

Type-species :— Haniwoides longus KOBAYASHI, 1955, (Fig. 12i).

This genus is similar to Eymekops, but can be distinguished from that
genus by the long concave preglabellar field and relatively small, semi-circular
palpebral lobes which are located close to the posterior of the glabella. The
glabellar outline is oblong and its lateral furrows are obscure. In Haniwoides
concavus the anterior sutures join with each other in front to form a median
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suture. The associated pygidium is broad, semicircular and surrounded by a
broad marginal border.
Distribution :—Late Middle Cambrian; Eastern Asia.

Haniwoides longissimins KOBAYASHI, new species

PA<LA¢/ [ Plate 11, Figure 7.

This is represented by a cranidium closely allied to Haniwoides longus. It
is 5.7 mm. long ; glabella 4.3 mm. long and 2.2 mm. broad, parallel-sided, slight-
ly expanded at neck, well rounded in front, axially keeled, measuring 2.5 mm.
in length; lateral furrows obscure; preglabellar area slightly concave ; anterior
margin well arcuate.

Occurrence :—Eochuangia zone at loc. 262.

Haniwoides tenuis KOBAYASHI, new species
PP\‘/-/7—5 Plate II, Figures 8-9.

This species is a close ally to Haniwoides concavus from which it differs
in the more slender glabella, its well rounded anterior and occipital margin,
smaller palpebral lobes, connected with the glabella by very oblique ridges
through narrow fixed cheeks and forwardly expanded preglabellar area which
is remarkably bent up along the frontal periphery. In H. concavus the gla-
bella is relatively large and subquadrate, eyes are very large, set close to the
glabella and the preglabellar field is much narrower.

PRI 2218 Occurrence :—Eochuq?zgiq ane at loc. 274.
PAG2 7~219 Vae e

-3-18 / .
1:23/227?-3'-/7 \/ Haniwoides (?) puteolatus KOBAYASHI, new species

P,qq'/g?:ﬁ/o \/® Plate 1I, Figures 18-19; Plate III, Figures 18-22.

FA& 3273732 g species seems to be intimate to H. fenwis, but has a more quadrate
glabella, three pairs of glabellar pits, middle and posterior ones of which are
especially pronounced, and a deep occipital furrow. In the presence of the
pits it is unlike Haniwoides, but it looks very much like Parabriscoia (?)
tripunctata KOBAYASHI, 1935, although the palpebral lobe is larger in this
species.

An imperfect pygidium having a narrow axial lobe and double furrows
on the pleural lobe which extend into the broad concave marginal border was
procured from the same locdlity (262) with three cranidia of this species.

The pygidium from loc. 225 gives a better concept. Its length and
breadth are in proportion of about 2 to 3. The axial lobe occupies one-fifth
of the pygidium in breadth. In still another pygidium from Neietsu the
pleural lobe is seen to be seven-segmented, each being composed of a broad
anterior and a narrow posterior ridge. The pygidium resembles the imperfect

pygidium referred to “ Pterocephalia” asiatica WALCOTT, 1913, in the general
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aspect, but the pleura is a single rib in that pygidium. The cranidium of
asiatica is quite different from this cranidium in the presence of a well ex-
panded large brim.

In the double pleural ribs this pygidium resembles that of Briscoia, but
its outline is much longer and lacks the posterior sinuation. At all events
this pygidium is quite different from the associated pygidium of Haniwoides
concavus. 1t is very probable that this species respresents an undescribed
genus.

Occurrence :—Eochuangia zone at locs. 225, 227, 261, 262 and Nei 1.

Genus Walcottaspidella CHU, 1959

1959.  Walcottaspidelle Cuu, Mem. Inst. Pzl. Acad. Sinica, No. 2, p. 76, 120.

Type-species :— Walcottaspidella suni Cuu, 1959, (Fig. 12h).

CHU established this genus as a member of the Osceolinae. W. suni CHU
is the monotypic species which agrees with the Anomocaridae no less than
the Osceolinae. The median occipital tubercle and small basal side-lobes are ' !3
present in Anomocaring and Forchhammeria and the tubercle in Pseudanomocare !
and Saimachia. The associated pygidium is also not strange for the
Anomocaridae. .

The postero-lateral part of the fixed cheek is unpreserved in the type
specimen and accordingly the restoration of this part is imaginary. A fur-
ther information is needed to decide its family reference.

Distribution :—Kushanian ; Liaoning.

Family Tsinaniidae KoBayasHr, 1933

A complete dorsal shield is known of Koldiniella convexa LAZARENKO, 1960,
in which the thorax is composed of 10 segments and the genal spine appears
absent on the cephalon. Its cranidium is similar in the essential biocharacters
to that of Esseigania tolli KOBAYASHI, 1943, no less than that of Koldiniella
mitella S1vov, 1955,

Suborder Dikelocephalidina KoBaYASHI, 1935
Family Dikelocephalidae MILLER, 1889
Genus Briscoia WALCOTT, 1924
Briscoia (?) sp. indt.
Plate III, Figure 23. \v PASL/3 3

An imcomplete pygidium similar to that of Coosia (?) sp. indt. in many
features, but the anterior margin is more arcuate and the posterior margin
more or less sinuated behind the axis; pleural lobe furrowed. The breadth
of the pygidium becomes at the maximum at about one-third the length from
posterior. The pleural rib is divided by a furrow into a broad anterior and A
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a narrow posterior one as seen in the pygidium of Haniwoides puteolatus. The
pygidium of Briscoia is the nearest to this pygidium, but there is no cephalon
to support this reference. The associated trilobites on the contrary show its
older age.

Occurrence :—FEochuangia zone at loc. 293.

Suborder Asaphina SALTER, 1864
Family Ceratopygidae LINNARSSON, 1869

Subfamily Proceratopyginae KOBAYASHI, 1955

Ceratopygidae with conical or cylindrical glabella, 9 segments in thorax
and a pair of anterior lateral spines on pygidium. Late Middle to Upper
Cambrian and (?) Lower Ordovician; Scandinavia, Central Asia, China, Korea,
Australia and (?) Argentina.

Proceratopyge WALLERIUS, 1895. (Type-species: Proceratopyge conifrons
WALLERIUS) comprises three subgenera, namely, Proceratopyge s. str., Kogenium
KoBAYASHI, 1935 (Kogenium rotundum KOBAYASHI) and Lopnorites TROEDSSON,
1937. (Lopnorites vectispicatus TROEDSSON).

Proceratopyge inexpectans HARRINGTON from the Tremadocian of La Rioja
is represented by a pygidium which agrees with Proceratopyge as well as
Onvchopvge, if it is allowed to consider somewhat compressed in the axial
direction. Proceratopyge incodita HARRINGTON and LEANZA from the Tremado-
cian of Salta is based on a cranidium which has a much larger glabella than
P. conifrons and other Cambrian forms, ia comparison with the cranidium.

Ceratopeltis POULSEN, 1937, (C. latilimbatus POULSEN) from Upper Canadian
of East Greenland is based on the pygidia resembling those of the Cerato-
pyginae, but its true relationship is a question. Dipleuropyge LERM. 1951 (D.
striata LERM.) from the Upper Cambrian of Kazakstan was first referred to
this family and later to the Damesellidae (TCHERNYSHEVA et al. 1960), but it
does not quite agree with either one of the two families. It is somewhat
similar also to Mexicaspis. A better material is needed to advance a further
discussion.

Finally, the Housiinae HupE, 1953, including Housia and Housiella (1955)
are intermediate in some characters between the Marjumiidae and Cerato-
pygidae. It is also suggested that the family is allied to the Pterocephalidae.

Genus Proceratopyge WALLERIUS, 1895
Proceratopyge (Proceratopyge) sp. indt.
Plate V, Figure 2.

1935. Comp. Kogenium triangulare KoBavasui, Jour. Fuac. Sci. Imp. Univ. Tokyo, Sec. 2,
Vol. 4, Pt. 2, p. 275, pl. 17, fig. 4, only.

This cranidium is closely allied to that of Proceratopyge nathorsti WESTER-
GARD, except the shortness of the glabella. It is ovoid, strongly convex, a
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little longer than broad, rounded in front, carrying a median tubercle in
posterior, and unfurrowed except an occipital furrow. Compared to P. nathorsti,
eyes are somewhat larger and the cranidium is broader. Like that species,
the frontal border is upturned and the facial suture appears intramarginal.
If the broad pygidium of Kogenium triangulare goes with this broad cranidium,
a greater similarity is found between this and P. nathorsti fig. 2, pl. 2,
WESTERGARD, 1947). The axial lobe of the pygidium is, however, decidedly 3
narrower in K. triangulare.

Occurrence :—Fochuangia zone at loc. 274.

PSRRI

Subgenus Kogenium KOBAYASHI, 1935
1935. Kogenium KosavasHui, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 4, Pt. 2, p.
273.
1953.  Kogenium HUPE, Ann. de Pal. Tom. 39, p. 161.
1959. Kogenium PoULSEN, Treatise on Invert. Pal. 0-1, p. 363.

When I have instituted Kogenium as a genus, I thought it more allied to
Kaolishania than Hysterolenus. At that time the Ceratopygidae were unrepre-
sented in Eastern Asia, but now the family is well represented in Liaoning,
South Korea, Central China, Eastern Tienshan and further in Australia.
Recently I have carried out a revision of the family with ICHIKRAWA (1955).
As the result [ reached the conclusion that Kogenium and Lopnontes are two
subgenera of Proceratopvge. The pygidium is very broad in P. conifrons and il
quite long in Kogenium rotundum, ‘Lopnorites rectispicatus taking an inter-
mediate position between the two.

Kogenium votundum was founded on the pygidium. The cranidium pre- |
viously referred to the species had a conical glabella with three pairs of
oblique lateral furrows. It bears many similarities to that of Kaolishania.
This combination of detached carapaces was again carefully examined with a
large collection. As the result it became more probable for Kogenium to have
an asaphoid cranidium. As described below, its eves are of moderate size
and set close to the glabella. The anterior facial suture is intramarginal and :
joins its counter at the median point of the frontal margin. This cranidium ‘
reveals closer relationship to Proceratopyge s. str. than Lopnorites, but more
advanced than these two allies.

A forked hypostoma is contained together” with a cranidjum of Haniwoides
puteolatus in a sample from loc. 262, but it is not the less probable for it to
belong to the megalspoid cephalon Wthh also occurs at this locality.

It is a great interest to find a larval cranidium which resmbles the
meraspid of P. conifrons in fig. 7 (WESTERGARD, 1948), although its glabella is
more cylindrical than in P. conifrons. A polysegmented pygidium from loc. |
257 and trls(gmented one from loc. 258 are not much different from those of
P. conifrons in fig. 14 and fig. 15 (WESTERGARD, 1948) respectively. The agree-

ment of immature carapaces is a further confirmation for the intimate relation-
ship between Kogenium and Proceratopyge.

PRI
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Distribution :—This subgenus is well represented in Eochuangia limestone
and shale, but not found in the limestone containing Olenoides.

\/ Proceratopyge (Kogenium) rotundum KOBAYASHI, 1935

Plate 1V, Figures 5-17; Plate VII, Figure 15; Plate VIII, Figure 25;
Plate IX, Figure 20-21.
1935. Kogenium rotundum KOBAYASHI, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Tl 4,
Pt. 2, p. 274, pl. 17, figs. 6-9.

The cranidium referred here to this species is moderately convex, elevated
above flat cheeks, subcylindrical, slightly tapering forward and rounded off in

/pAchq—-}—zgz.]front; lateral furrows obscure, but posterior two pairs are discernible by cross

light ; occipital furrow obsolete ; axial carination sometimes distinct; no median
tubercle ; eyes extending laterally from middle third of glabella ; frontal limb
narrow, fairly long and depressed; frontal border about half as long as the
frontal limb and bent up; free cheek provided with a genal spine; facial
sutures a little divergent from the sides of frontal lobe and abruptly recurving
on marginal border and meet each other on axis; posterior suture nearly
transversal behind eye and turning back near the genal spine.

The above cranidium bears several characters common with that of Pro-
megalaspis pelturae WESTERGARD, 1939. In the latter, however, an occipital
furrow and a median tubercle are present and the anterior facial sutures more
widely divergent. Its associated hypostoma is also forked, but the posterior
ridge is undeveloped and the outline not expanded laterally as in the hypo-
stoma which is supposed to belong to this species. '

In a specimen from loc. 93003 two free cheeks are apparently fused by
the doublure. The pygidium from the same locality shows the doublure only
a little broader than the marginal border of the dorsal shield.

The pygidium in fig. 25, pl. 18 has an unusually long spine on each side
which is twice as long as the main pygidium. The posterior margin is well
rounded between the spines.

A pygidium in fig. 15, pl. 17 is broader than the adult form, but may
represent an immature stage of the same species.

Finally, Proceratopyge rotunda KrYSKOV, 1960, must be renamed because
of its homonymy with the present species.

Occurrence :—FEochuangia zone at locs. 257, 258, 262, 273, 274, 281, 292, 301,
93003, Ita 7 and Nei 1; black shale from loc. 199.

Subgenus Lopnorites TROEDSSON, 1937
Proceratopyge (Lopnorites) rectispicatus TROEDSSON, 1937
Plate VI, Figures 11-12.

1937. Lopnorites rectispicatus TROEDSSON, The Shino-Swedish Expedition, Publ. 4, p. 35, pl.
2, figs. 1-2.

1955. Proceratopyge (Lopnorites) rectispicatus Kosavasut and Icmikawa, Trans. Proc.
Pual. Soc. Japan, N.S. No. 19, p. 67, pl. 11, fig. 16.
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The pygidium in fig. 11 is 10 mm. long and 17 mm. broad; its axial lobe
85mm. long and 4mm. broad; marginal border 23 mm. in breadth. This
pygidium exclusive of spines subtriangular; anterior axial ring as wide as
one-fifth the pygidium; axis conical, long and divided into about ten rings,
the last of which being small and triangular and the pointed hind part of the
axis extending beyond the inner margin of the border. The pleural lobe is
divided into about six segments, the first one of which is produced back into
a lateral spine; each pleural rib divided into two riblets by an interpleural
furrow ; marginal border flat; its inner margin indicated by a narrow groove
except the anterolateral part where its pleural rib runs across the border and
extends into the spine. Surface smooth.

The pygidium reveals no striking difference from that of the holotype of
Lopnorites rectispicatus. Compared to Loprorites sp. in fig. 18, on pl. 5, from
Hunan (1938), it is broader.

Another pygidium in fig. 12 looks more or less semicircular; axis consists
of more than eight rings; pleural lobe of six segments ; each pleuron distinctly
divided into double riblets; doublure wide and widened posteriorly. Although
the lateral spine is unpreserved, its close affinity can hardly be overlooked to
this species.

Occurrence :—Iwayaspis zone ; a boulder found at loc. 313.

PAGSS0-5-13
Proceratopyge (Lopnorites?) robustus KOBAYASHI, new speciesv ;:ﬁz{/fg:’;:;:
Plate VI, Figure 13, Plate IX, Figures 23, (?) 22. \/ FAG153~9-22

This is represented by a pygidium which is relatively long and measures
18 mm. in length. Jts maximum breadth lies at about one-third from anterior
and estimated to be 25mm. if the pygidium is complete. Its axial lobe is
large, stout and consists of seven or more rings. The first axial ring is 7.5 mm.
broad. The axial lobe exclusive of the post-axial ridge is 13mm. in length.
The lobe is abruptly pointed in posterior whence a postaxial ridge issues. The
pleural lobe is divided into some four ribs. The pleural lobe is relatively
narrow, gently slant outward and gradually transmits into the marginal border
which is flat or even concave. The pleural ribs and furrows die out on the
border. The first pleuron is fairly large and prolonged into a spine.

The hypostoma is ovate in outline, but a little alate in the anterior; a
pair of small tubercles located behind the main body ; marginal rim very narrow.
They are tentatively placed here on account of their association with the
pygidium. , ‘

Occurrence :—Iwayaspis zone at locs. 313 and (?) Ita 11

Subfamily Ceratopyginae LINNARSSON, 1869

Ceratopygidae with subcylindrical glabella expanded in the middle, or
dilate forward, 5 or 6 segments in thorax, and one or more pairs of lateral
spines on pygidium. Upper Cambrian to Lower Ordovician : Scandinavia, Cent-
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ral Asia and Argentina.

Ceratopyge HAWLE and CORDA, 1847. (Olenus forficula MOBERG). Tremadocian ;
Scandinavia and Argentina.

Hysterolenus MOBERG, 1898. (Hysterolenus tornguisti MOBERG). Tremadocian ;
Scandinavia and Upper Cambrian of Kazakstan.

Diceratopyge TROEDSSON, 1937. (Dicertopyvge mobergi TROEDSSON). Upper Cam-
brian of Tienshan.

Onychopvge HARRINGTON, 1938. (i.e. Prionopvge HARRINGTON and LEANZA,
1952.) (Onychopyge riojana HARRINGTON) Tre-
madocian ; Argentina.

Dichelopyge HARRINGTON and LEANZA, 1952, (D.
pascuali H & L. Upper Cambrian of
Tienshan.

Paraceratopvge POLETAYEVA, 1945. (P. kousnez-
kiensis POLETAYEVA). Tremadocian of Siberia.

Boschchekulia LERMONTOVA, 1951. (B. lata LER-
MONTOVA). Upper Cambrian of Kazakstan.

Subfamily Iwayaspidinae KOBAYASHI,

new subfamil
Y Figure 13. Iwayaspis asaphoi-

Ceratopygidae but lateral spines being ab- des KoBavasHl, n. gen.
sent or rudimentary on the pygidium. and sp.

From the morphological point of view Pseudohysterolenus HARRINGTON and
LEANza, 1952, : P. infidus H & L.) can be combined with Jwayaspis in the same
subfamily. The geclogical and geographical isolation, however, requires any
connecting link to confirm their phyletic intimacy.

Distribution :—Upper Cambrian of Eastern Asia and (?; Lower Ordovician
of Argentina.

Genus fwayaspis KOBAYASHI, new genus

Diagnosis :—Similar to Proceratopyge, but possesses no spine on pygidium.

Type-species :—Twayaspis asaphoides KOBAYASHI, new species. (Fig. 13).

Remarks :—This is similar also to primitive asaphids, but has nine, instead
of eight thoracic segments. What is known of this genus is mentioned in the
description of the monotypic species.

PA4Iby~g~1 g  Distribution :—Early Upper Cambrian; Eastern Asia.
IPA4I5'$*~6~Z \H

f’ﬁ#lké-—é'}

/’:’2;":’:;::2_‘ Twayaspis asaphoides KOBAYASHI, new genus and species.
“PAY1 5 @4~ Plate VI, Figures 1-10, (?) Plate VIII, Figure 24,
FPA4I89-4~8 Plate IX, Figure 24.

PA4160-6-9

PA416/-¢-o  Description :—Carapace long, elliptical ; cranidium a little longer than thorax

FA4004-82%1nd about one and a half as long as pygidium, and provided with four pairs
PALOYY-9-24.
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of lateral furrows and an occipital furrow; anterior two furrows extended
antero-laterally and posterior two furrows postero-axially from the lateral sides

of glabetla. Central area between anterior and posterior furrows large; occi-

pital furrow describing a semicircle, convex backward ; fixed cheek of moderate

breadth ; palpebral lobes of medium size, opposed at mid-length of cranidium,

palpebral ridge running a little oblique forward from eye to the first lateral

furrow ; preglabellar area divided into a frontal limb and rim of subequal

breadth by a shallow but relatively broad marginal furrow. Free cheek provided

with a long genal spine; describing a semicircle in front of eyes, facial sutures

join at median point of the border whence a sagittal suture crosses the dou-

blure. Hypostoma oblong, more or less truncated in front; central body large,

surrounded by a narrow rim; middle point on lateral side of hypostoma lying

at juxta-position to the inner end of eye-band.

Thorax consists of nine segments; axial lobe gradually tapering back;
axial ring wider than two-thirds of pleuron in the first segment, but in the
ninth the ring almost half as wide as a pleuron; fulcrum prominent at about
middle point on anterior pleural band ; pleural furrow slightly oblique; pleural
end pointed laterally in anterior segments, but bent back in posterior ones.

Pygidium almost twice as broad as long; axis somewhat more abruptly
tapering back than thoracic axis and terminating at a blunt end ; axis composed
of six rings and a triangular terminal lobe; six pleurae countable on pleural
lobe and each divided into two unequal ribs by an interpleural groove; margi-
nal border depressed. Surface smooth.

Observation :—The holotype carapace 16 mm. long (fig. 1, pl. VI) is a com-
plete dorsal shield except free cheeks. It is associated with the hypostoma
in fig. 6 in the same piece of shale. "The doublure of the free cheek in fig.
2 is truncated at the median suture. The relative position of the hypostoma
to the eyes is shown on the imperfect carapace in fig. 5.

Comparison :(—In the outline of the glabella and four pairs of lateral furrows
this species agrees with Hysterolesus and Proceratopyge. 1t has nine segments
in thorax as in Lopnorites and Proceratopyge (WESTERGARD, 1947, '48). The
pleural ribs of its pygidium are each divided into double riblets by an inter-
pleural furrow as in most genera of the Ceratopygidae. Aside from the absence
of a pair of spines on the pygidium, its difference from the Ceratopygidae
lies in the relatively large eye. Its hypostoma, compared to that of Hystero-
lenus, is broader and its marginal rim narrower. Nevertheless, its close relation
to the ceratopygids is beyond doubt.

The facial suture is typical of the Asaphinae. In the outline of the gla-
bella and the furrows on it this species is certainly different from the Ordovi-
cian Asaphidae, but it bears similarities to such Cambrian asaphids as Eoasaphus
(1936), Charchagia (TROEDSSON, 1937) and Yiipingia (Lu, 1956). It is probable
that the Asaphidae were derived from such a form by the reduction of a
segment from the thorax. Likewise, the number of thoracic segments are
reduced to 6 in Ceratopyge (REGNELL, 1939), Dicexatopyge and Dichelepyge (HAR-
RINTON and LEANzA, 1957).

B e s

&
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Occurrence :—Iwavaspis zone; boulders of black shale at loc. 313. The
detached carapaces from black shales at locs. 196 and 199 are, though badly
deformed, referred provisionaly to this species.

Family Uncertain
PA#036 Meraspid, gen. et sp. indt.

/

v
Plate VIII, Figure 16.

Small cranidium, very broad and trapezoidal ; glabella long, conical, rounded
in front; glabellar furrows obsolete ; occipital and dorsal furrows deep; breadth
of fixed cheek equal to cranidial length; eyes opposed near the anterior of
glabella; frontal limb short; frontal rim straight and wire-like.

Occurrence :—Black shale at loc. 199. Komaspis megalops, Eochuangia hana
and Proceratopyge rotundum are found at the same locality.

Meraspid (?) gen. et sp. indt.
A% Plate VIII, Figure 15.

PA4.1 53

Small immature cranidium, subtrapezoidal in outline ; glabella clavate, twice
as long as broad, narrow, distinctly tapering backward and unfurrowed except
an occipital furrow ; palpebral lobes small, located anterior to mid-length of the
cranidium; fixed cheek much wider than glabella even though eyes and its
postero-lateral limb large; palpebral lobe small ; frontal limb moderate in size ;
frontal rim narrow and straight.

Occurrence :—Black shale at loc. Ita 11.

F,qqc./sz.'";'f? . Free cheek and Pygidium, gen. et sp. indt.
PAL163 ~S20 Plate V, Figures 19 and 20.

A fragmentary pygidium having a depressed border and long falcate flat
lateral spine reveals a form distinct from all of the above described species.
The border is defined inside by no marginal furrow. The axial lobe seems
relatively narrow and terminates on the inrier margin of the border. Because
the spine issues from the anterior segment of the pygidium and the posterior
margin between the spines is remarkably rounded, it does not belong to either
Crepicephalina or Koptura. Compared to the known species of Proceratopyge,
its spine is so distinctly falcate and the posterior margin is so broadly rounded.
The associated free cheek (pl. 6, fig. 19), however, looks like Proceratopyge. It
is certain that the pygidium represents an undescribed species, but a better
material is needed to say its taxonomic position.

Occurrence :—Eochuangia zone at loc. 274.

Two immature pygidia, gen. et sp. indt.

\/ Plate V, Figures 6 and 23.

PA4/64~5-€
PA4I6S~$-23
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A small pygidium from loc. 262 (fig. 23) is semicircular in outline and
trisegmented in the anterior major half; axial lobe one-fourth as wide as
pygidium, elevated above gently inflated pleural lobes ; marginal border narrow
and depressed.

Another immature pygidium from loc. 261 (fig. 6) is similar to the preced-
ing in outline, but the segmentation is obscure and the marginal border absent.

The latter is found together with Haniwoides puteolatus and Eochuangia
hana and the former occurs in association with Haniwoides tenuis, Komaspis
convexus and Proceratopyge rotundum. One of the possibilities for these pygidia
is to belong to immature holaspids. of Haniwoides.

Occurvence :—FEochuangia zone at locs. 261 and 262.

Two Hypostomata, gen. et sp. indt. ) F/qa/ga-/—/e
Plate I, Figure 12; Plate II, Figure 5. PA 4/[7_2-‘(‘

A hypostoma in fig. 11, pl. 1 is extraordinarily elongated and the median
body remarkably vaulted. It is, however, very similar to another in fig. 5, pl.
2 which is strongly depressed in the axial direction. The very large median
body is similarly separated from the lunate posterior ridge by a depression
which is more or less shallower on the axis. They are surrounded by a nar-
row marginal furrow and rim. The anterior and posterior margins are more
arcuate in the long form than the other. Both of them have a pair of small R
antero-lateral wings. o

It is certain that they are secondarily deformed by axial depression or
lateral compression. If the amount of deformation can be considered so great i
that the original form was intermediate between the two, it is presumable that ‘
the original form in question was not essentially different from that of Koofenia
punctate in fig. 18, pl. 15, 1935.

As shown in table 2, loc. 109 is a rich fossil locality whence Kootenia
punctata, Olenoides asiaticus and many other polymeric trilobites were collected.
Among them it is quite probable for these hypostomata to belong to any
species of the Dorypygidae.

Occurrence :— Tonkinella zone at loc. 109.

(V. Notes on the Major Classification of Cambrian Trilobites of Asia.

As reviewed on some occasions (1950, 60), studies on the trilobites
were greatly developed into various trends in recent years. Several salient
conclusions were introduced as the result: The Trilobita are now promoted
an independent class of the Arthropoda. It is known to have been widely
diverged already at the beginning of the Cambrian period when four major
stocks were existed. They reveal the Agnostida, Redlichiida, Corynexochida
and Ptychopariida where the first is miomeric and the three others can be ‘
combined into the Polymera. .
The Miomera or Agnostida represent a relatively small but highly speci- }
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alized group in the Cambro-Ordovician period, on which [ have given some
remarks on the preceding pages.

Among the three polymeric orders, the Redlichiida and Ptychopariida are
respectively short and long ranged, the Corynexochida being intermediate.
Some orders and suborders were secondarily issued from the Ptychopariida and
Corynexochida from time to time. The greatest change of the Trilobita has
taken place near the transition from Cambrian to Ordovician when several
new orders or suborders appeared.

Compared to the post-Cambrian trilobites, the Cambrian ones are not so
well known and accordingly some fundamental questions still remain unsolved
in their taxonomy. Like the post-Cambrian ones, the studies on the Cambrian
trilobites were initiated in Europe and the Olenidian, Paradoxidian and Olenel-
lian faunas are now well clarified on the Atlantic side. But these trilobites on
the whole occupy only a smailer part of the Cambrian faunas of the world
and many others have flourished in Asia, Australia, Americas and the Arctic
province. Much remains to be explored in the Cambrian strata of the Cordil-
leran and the Andine geosyncline. A considerable number of new trilobites
were recently described from Asia, North Africa and South America and
numerous new genera and species and some new families were established for
them. Many other finds were reported from Australia. Thus it is certain that
the Asio-Pacific trilobites constitute a very important part of the Cambrian
faunas. Therefore their classification must be reconsidered in the light of new
facts.

It was some 25 years ago that I have once discussed this problem in the
third part of this publication. Lately I have resumed this study. As to most
of the oriental genera all species involved in them have been brought into
consideration. I attempted further to study most Asiatic Cambrian genera as
much as possible to seek their mutual relationship. The results thus obtained
were compiled successively in the parts VI, VII, VIII and 1X. Now I came to
the end of the last part where the relation of the families to the order is
left to be discussed. Therefore I shall take up this problem with special
attention to the Asiatic or Pacific Cambrian families.

1 have already pointed out that no classification of trilobites can be esta-
blished on the basis of a single biocharacter. The facial suture bears of
coarse great value for taxonomy, but it could be no more than a criterion.
The outline of the glabella and its furrows on which HENNINGSMOEN (1951) laid
special weight cannot be exceptions. For the natural classification the combi-
nation of evolutional characters must be thoroughly investigated and the
morphic connection or the Formenreihe should be carefully traced. If such a
morphological series can be reasonably traced through the geological ages and
geographical provinces, then it may be accepted as a phylogenetical series.
Such a specio-temporal sequence is, however, not always traceable.

From such a point of view especially important at this moment are the
Corynexochida and certain families which have flourished in the Asio-Pacific
province in the Cambrian period.
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Order Redlichiida

RICHTER (1933) has united in the Redlichiina four superfamilies, viz. the
Redlichiidea, Zacanthoidea, Bathyuriscidea and Dikelocephalidea, but I have
erected the Corynexochida and Dikelocephalida (1935), because the former
indicates an independent lineage since the early Cambrian epoch and because
the derivation of the latter from the Redlichiida or any other stock was in-
determinable at that time, although it was found later that the Dikelocepha-
lida have originated probably in the Ptychopariida (1937).

Still later (1948) RASETTI connected the Zacanthoididae with the Corynexo-
choidae, saying that “an almost continuous series of genera bridging the gap
between Zacanthoides and Bathyuriscus is now known” (1951, p. 239). HEN-
NINGSMOEN agreed with him, in the conjunction, but applied the Zacanthoidacea,
instead of the Corynexochoidae, for the term.

HENNINGSMOEN (1951) recognized 11 superfamilies among polymeric trilo-
bites, but most of them were considered derivatives from the Conocoryphacean
stock (or Ptychopariida) and even the Redlichiacea were taken for an early
off-shoot from the same stock. According to him two isolated groups are the
Olenellaceae and Zacanthoidacea.

Our knowledge on the Redlichiida was greatly amplified by the studies
on the Lower Cambrian faunas in Spain and Morocco respectively by RICHTERS
(1940, 41) and HUPE (1952). At length the protolenids, ellipsocephalids and even
bathynotids were all brought into the Redlichioidae by HuprE (1953). However,
a separate suborder, Bathynotina, was soon erected in the Redlichiida (Treatise,
1959). Then the Bathynotinae were brought back again in the Komaspidae as
a subfamily (Principles, 1960). The bathynotids are indeed intimate to the
komaspids as I have discussed in detail (1954). It is further a remarkable fact
that the Redlichioidae are well represented in Siberia with many new genera.

At present some additions are required to the Mesonascida, i.e. Redlichiida
which T figured in 1935 and also some subtractions from the order.

Redlichidae
Paradoxidae
Olenopsidae i.e. Dolenolenidae

Zacanthoidae
Lancastridae

Burlingidae....to Ptychopariida

Kainellidae i.e. Richardsonellidae
Remopleuridae

Ceratopygidae....to Asaphina

Protolenidae
Ellipsocephalidae

to Corynexochida
} to Ptychopariida (?)

} from Ptychopariida

Order Corynexochida

When 1 have estabilshed the Corynexochida, 1935, it comprised 8 families

R A R S S AR
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Table 7. Taxoromy of the Komaspids, Damesellids and Remopleurids.

Taxon Id;l;/\/;\?ztall(zltsl; Komaspididae dameseilidae Leiostegiidae Remopleuridae
R AN . o
h‘\.\ MU tOlenidae)

Author

Remopleuridae

Zacanthoididae
{OBAYASI : .
I\O‘;‘\»..:’ ! Corynexochida

Coryunexochida Corynexochida Corynexochida
HENNINGSMOEN .
1031 Zacanthoidacea

{Redlichida}
Mesonacida

Conocoryphacea| Conccoryphacea { Conocoryphacea | Dikelocephalacea
Redlichioidae

Telephoidac Olenoidae Olenoidea
Treatise

Olenotdea
e Redlichtida

Ptychopariina Ptychopariina Ptychopariina
Princip

Ptychopariina
1t Telephoidae

Telephoidae Dikelocephaloidae

Dikelocephaloidae

Ptychoparioidae

Table 8. Corynexochida KoBayasHr1, 1935.

Family Cambrian

Ordovician Silurian Devonian

Superfamily
Triniidae

Corynexochacea
Corynexochidae

ANGELIN

Dorypygidae

Dorypygacea
KoBAYASHI
Oryctocephalidae

Oryctocephalacea
BEECHER
Bathynotidae

Komaspidacea
Komaspididae

L KoBaYASIl
Telephinidae 0

Zacanthoididae

Zacanthoidacea

SWINNERTON
Dolichometopidae

Erbiopsididae

Dolichometopacea
Edelsteinaspidae

Ogygiopsidae WA‘LCOTT
Jakutidae

Damesellidae

Damesellacea
Kaolishaniidae

KOBAYASHI
Namanoiidae

Leiostegiacea
Leiostegiidae

DLEY
Pagodiidae BRA
Amgaspididae

Eoacidaspidacea
Eoasidaspididae

POLETAYEVA
Odontopleuridae

Odontopleuracea
BURMEISTER
Lichidae

Lichacea
HAWLE and CORDA!
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in addition to 10 subfamilies. Among them the Corynexochidae, Dolichometopi-
dae, Oryctocephalidae and Dorypygidae are now generally accepted as the
members of the order. Some authors eliminated the Komaspidae, Damesellidae,
Leiostegiidae, Lloydiidae and Pagodiidae, without stating sufficient reasons to
do so. Their references to the higher taxons greatly disagreed among the
authors, as shown in the table 8. Beside these there are 10 families which
were referred to the Corynexochida or the Corynexochoidae by various authors
as follows:

Zacanthoididae SWINNERTON, 1915

Dinesidae LERMONTOVA, 1941

Ogygiopsidae RASETTI, 1951

Edelsteinaspidae HUPE, 1953

Protypidae HUPE, 1953

Proerbiidae HUPE, 1953

Triniidae POLETAYEVA, 1956

Jakutidae Suvorova, 1960

Amgaspidae TCHERNYSHEVA, 1960

Erbiopsididae KoBAYASHI, 1961

As noted already (1954), komaspids and bathyonotids constitute a solid
group with telephinids. Although the glabella tapering forward in the Bathy-
notinae, the subfamily best agrees with the Dolichometopidae in many major
aspects. Therefore the closest ally to the Komaspididae must be the Dolicho-
metopidae.

The Damesellidae have been described in a great detail already in some
papers (1941-1956). In my opinion the oldest two members of the family are
Inouyina and Chaskasskia. Recently Chaskasskia and Inouyina were respective-
ly referred to the Dorypygidae and the Namanoidae by Suvorova (1960). It
can hardly be overlooked that Namanoia and Jakutus have the same kind of
the cephala, and their pygidia and thoracic segments are also similar. These
two genera show the close affinity of the Namanoidae and Jakutidae to the Leio-
stegiidae, although the Jakutidae are considered a family of the Corynexochoi-
dae in Principles (1960). The above facts on the whole mean that the Leio-
stegiidae and Damesellidae are connected to the Corynexochida through the
Dorypygidae, Namanoidae and Jakutidae. On the contrary, their intimacy to
the Ptychopariidae, Olenidae or any other family of the Ptychopariida has
never been pointed out actually. .

I am of opinion that in view of the annelid-derivation of the trilobites,
the subcylindrical glabella, more or less tapering forward and regularly an-
nulated by glabellar furrows, as seen in Redlichia, reveals the original aspect
of the primitive trilobite. The outline of the glabella changes in one way by
the expansion of the anterior part or in another by the triangulation or the
posterior expansion. If the expansion occurs on the two sides, the aquired
glabella is urceolate, as in many asaphids. The lateral furrows change their
direction and strength, caused by the change of the glabellar outline as well
as the effacement of the furrows and other relieves which advances as a rule
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from distal to proximal on the Trilobita, that is, from anterior to posterior
on the glabella. These evolutional trends are typically illustrated among
agnostids, but they are well observable also among polymeric trilobites. Any
part of the cephalon is however, after all no more important than the fund-
amental configuration of the part of the cephalon.

The Lloydiidae agree with the Leiostegiidae except for the difference of
the glabellar outline. Therefore the Lloydiidae to the Leiostegiidae is com-
parable to the Kaolishaniidae to the Damesellidae. The Pagodiidae reveal a
branch of similar trilobites to the Leiostegiidae, but diminitive forms. Except
for the North American Lloydiidae of which only one genus is known in
Eastern Asia, all of these families have flourished in various Cambrian areas
of Asia. Some of them occur in Australia. In the Lower Ordovician period
the Leiostegiidae and the Kaolishaniidae were distributed widely in the
circum-Pacific regions. Thus it is better ascertained than before, that these
families are corynexochideans. Now 1 consider it proper to group the Naman-
oidae, Oryctocephalidae, Damesellidae, Kaolishaniidae, Leiostegiidae, Pagodiidae
and probably Lloydiidae in a new suborder, Damesellina, in the order Coryn-
exochida.

The Zacanthoididae and Ogygiopsidae are now generally referred to the
Corynexochida. At the same time it may be accepted that the Triniidae are
related most intimately to the Corynexochidae and that the Edelsteinaspidae
and Jakutidae in addition to the Erbiopsididae are also closely aljied to the
Dolichometopidae. Protypus (or Bicaspis RESSER, 1938) which simply differs
from Bomnmnia in the number of thoracic segments and size and shape of the
pygidium (RASETTI, 1948) is nothing but a member of the Dorypygidae.

Though still very tentative, the Corynexochida may be classified into two
or more suborders, each involving a few superfamilies. The new classificatory
scheme of the two suborders is proposed here as follows: .
Suborder Corynexochina, nov.: Glabella mostly parallel-sided or forwardly

expanded ; fixed cheeks usually narrow ; palpebral lobes often well developed.

Corynexochacea nov.: Most pygidia having entire margins. Corynexochidae,
Dolichometopidae, Triniidae, Ogygiopsidae, Erbiopsididae, Edelsteinaspidae.

Komaspidacea nov.: Similar to the preceding, but the glabella parallel-
sided or backwardly expanding. Komaspididae, Telephinidae.

Dorypygacea nov.: Pygidium mostly spiniferous. Dorypygidae, Zacanthoidi-
dae. )

Suborder Damesellina nov.: Glabelia mostly subcylindrical or tapering for-

ward, fixed cheek relatively broad and palpebral lobes commonly medium

in size.

Damesellacea nov.: Pygidium mostly spiniferous. Damesellidae, Oryctoce-
phalidae.

Namanoiacea nov.: Pgygidium mostly with entire margin. Namanoidae,

Jakutidae, Leiostegiidae, Lloydiidae, Pagodiidae, (?) Dinesidae.

Among the recent discoveries of Cambrian trilobites in Siberia and Ka-
zakstan quite unexpected are the find of the Cambrian odontopleuroids. They




The Cambro-Ordovician Formations and Faunas of South Korea Part IX 131

are the following four genera:

Amgaspis TCHERNYSHEVA, 1956, (Amgaspis medius TCHERNYSHEVA). Middle
Cambrian, rarely late Lower Cambrian; Siberia.

Acidaspides LERMONTOVA, 1951, (Acidaspides precurrens LERM.) Middle Cam-
brian of Siberia and Upper Cambrian of Kazakstan.

Belovie POLETAYEVA, 1956, (Belovia clava TCHERNYSHEVA). Upper Cambrian
of Siberia.

Evacidaspis POLETAYEVA, 1956, (Foacidaspis salairensis POLETAYEVA). Upper
Cambrian of Siberia.

While TCHERNYSHEVA (1960) erected the Amgaspidae in the Corynexochida,
the three others were referred to either the Odontopleuridae or the Eoacidaspi-
dae POLETAYEVA (1960) which in turn belong to the Odontopleuroidae. Pre-
viously I have suggested that the lichids and odontopleurids were probably
introduced from the Zacanthoididae, although there was a wide gap of the
late Cambrian period. Through these genera the Odontopleurida are now
linked with the Corynexochida. It is highly probable that the Lichacea have
sprung out also from any of the Corynexochida directly or through any
Cambrian odontopleuroids.

Little is as yet known of the Cambrian ancestors of the cheirurids, en-
crinurids or phacopids. Their origin is at present one of the interesting
problems in trilobitology. Is there any possibility for the cheirurids to have
been derived from the corynexocidean stock ? If the proparian suture beside
some differences of eyes and others are ignored, the great similarities of the
primitive cheirurids to the dameseilids can hardly be overlooked. In view of
the resemblances [ think that future researches may discover any indispensable
link in the vast terrain of the Asio-Pacific areas. Therefore I said that the
Cheirurina and probably Phacopina may have developed somewhere near the
Damesellidae (1960).

Finally, 1 think that it is still another problem whether the Remopleurid-
acea are really ptychoparian derivatives, or whether the resemblance of the
superfamily with the Zacanthoididae is something more than a simple
example of homoeomorphism.

Order Ptychopariida

In Asia this order is represented in the Cambrian fauna by the following
families or higher taxons. Those appeared in Asia in the Ordovician period
are cited with brackets.

Suborder Ptychopariina RICHTER, 1932.
Superfamily Ptychopariacea MATTHEW, 1887.
Ptychopariidae, Solenopleuridae, Dokimocephalidae, Olenidae, Emmrichelli-
dae, (Bathyuridae)
Superfamily Conocoryphacea ANGELIN, 1854.
Conocoryphidae
Superfamily Agraulacea RaymonD, 1913,

Saeracamay,
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Argaulidae, Ptychaspididae, Shumardiidae
Superfamily Asaphiscacea RAYMOND, 1924.
Conokephalinidae, Asaphiscidae, Tsinaniidae, Anomccaridae, Monkaspidae,
Crepicephalidae, Elviniidae
? Superfamily Remopleuracea HAwLE and CORDA, 1847.
? Richardsonellidae, (Remopleuridae)
Suborder Burlingina KoOBAYASHI, 1954.
Burlingidae
Suborder Dikelocephalidina KoBAYASHI, 1935.
Superfamily Dikelocephalacea MILLER, 1935.
Dikelocephalidae, (Dikelocephalinidae, Birmanitidae;
Suborder Asaphina SALTER, 1864.

Figure 15. Grenularia pro-
tolenorum PALETAYEVA in

LerMm. 1951,
Figure 14. The thorax is said to have
a-b. Botomella ekaterinze SUVOROVA 12 segments (SUVOROVA, 1959)
¢c. Proerbia prisca LERMONTOVA or 10 segments (Principles,
d. Agyrenella macroplewra IvsHiN 1960).

Superfamily Ceratopygacea LINNARSSON, 1869.
Ceratopygidae, Granularidae (Fig. 15)
Superfamily Asaphacea BURMEISTER, 1843.
Asaphidae, (Taihungshaniidae, Nileidae, Cyclopygidae)
(? Suborder Illaenina JAANUSSON, 1959)
(Suborder Calymenina SWINNERTON, 1915)
(Suborder Harpina WHITTINGTON, 1959)
(Suborder Trinucleina SWINNERTON, 1915)

Class Trilobita

The major classification of the Trilobita is here emended in the following
manner.
Subclass Miomera JAEKEL, 1909
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Order Agnostida KoBayasHr, 1935
Suborder Eodiscina KoBAYASHI, 1939
Suborder Agnostina SALT}ZR, 1864

Subclass Polymera JAEKEL, 1909

Order Redlichiida RICHTER, 1933
Suborder Olenellina RESSER, 1938
Suborder Redlichiina HARRINGTON, 1959

Order Corynexochida KoBayasui, 1935
Suborder Corynexochina KOBAYASHI, nov.
Suborder Damesellina KOBAYASHI, nov.
Suborder Odontopleurina WHITTINGTON, 1959
? Suborder Lichina MOORE, 1959

Order Phacopida SALTER, 1864
Suborder Cheirurina HARRINGTON and LEANZA, 1957
Suborder Phacopina STRUVE, 1959

Order Ptychopariida SWINNERTON, 1915
Suborder Ptychopariina RICHTER, 1933
Suborder Burlingina KOBAYASHI, 1954
Suborder Dikelocephalidina KOBAYASHI, 1935
Suborder Asaphina SALTER, 1864
? Suborder Illaenina JAANUSSON, 1959
Suborder Calymenina SWINNERTON, 1915
Suborder Harpina WHITTINGTON, 1959
Suborder Trinucleina SWINNERTON, 1915
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Postscript

A recent paper on the “Cambrian trilobites from Sandu and Duyun, Southern
Kweichou” by CHIEN YiN-Yuan (1961), Acta Pul. Sinica, Vol. 9, No. 2, includes 6 new
genera and 1 new subgenus (type-species in brackets) beside a new family, as follows:
1. Balangia CHIEN, (B. balangensis CrieN, Lower Cambrian), small isopygous trilobites,
4 segmented in throax; glabella nearly parallel-sided, broad and long enough to reach
the anterior border ;eyes large; free cheek narrow, provided with a short genal spine;
pygidium rounded with 9-10 axial rings and 7-8 pleural segments. This is a poly-
merid but nearest to the Miomere or the Eodiscina. A new family Balangiidae is
erected in the Corynexochida.

2. Changaspsis LEE in CHIEN, (Changaspis elongata LEE in CHIEN), a Lower Cambrian
genus of the Oryctocephalidae. Changaspis micropyge CHIEN is the second species having
14 segments in thorax and a tiny pygidium whence a relatively long post-axial spine
issues. ‘This must be the second genus of the Lancastrinae.

3. Late Lower Cambrian Kootenia (Duyunia) constrictus CHIEN, monotypic of Duvunia
CuieN which is 6-segmented in thorax and has the glabella constricted in anterior, but
otherwise most allied to Kootenia s. str.

4. Chekiangaspis LU in CHIEN (C. chekiangensis LU in CHIEN, late Upper Cambrian) has
the cephalon similar to that of Acrocephalina. Its thorax is, however, 12-segmented;
the fourth axial and the occipital ring bear a long spine. The genus is referred to the
Agraulidae.

5-6. Sanduspis CHIEN (S. gracilis CRIEN) and Guizhoicephalina CHIEN (G. longispina
Cuien) are two Upper Cambrian genera placed in the Ptychopariidae. The latter genus has
the long flexuous genal spine as seen in Furycare and Ctenopyge, but it is more similar
to Paraeunloma in the general aspect of the cephalon. The former resembles the latter,
but has the wider and more convex anterior border, deep anterior border furrow, large
eyes, comparatively narrow fixed cheek and lack of no intergenal spine. From Pro-
aulacopleura the former is distinguished by the narrower frontal rim, broader fixed
cheek and 12, instead of 14 segments in thorax.

7. Pseudoyuepingia CHIEN (Pseudoyuepingia modesta CriEN, Upper Cambrian) has 9-seg-
ments in thorax, but taken for a member of the Niobinae, allied to Nijobella.

8. Pagodia duliujiangensis CH1EN (Upper Cambrian) is represented by a complate dorsal
scgments on which 10 segments are enumerated on the thorax.

Four new gencra were established with the Lower Ordovician trilobites from
Kazakstan through the follows papers:

LisoGor, K. A. (1961), Trilobites from the Tremadocian and adjoining Formations in
Kazakstan. Trudi Pal. Inst. Tom. 18, Acad. Nauk, U.S.S. R.

Barasiiova, E. A, (1961), Some Tremadocian Trilobites from Aktubinsk District. Ibid.
Tom. 18.

Agaletus L1SOGOR, (A. cavernosus LISOGOR) .. ...t iiviiiieeneannans Olenidae
Alimbetaspis BALASHOVA, (A. Kelleri BALASHOVA) ......ooviiiiinnn. Olenidae
Bicornipyge LISOGOR, (B. bicornis LISOGOR) . ...ocuuiiieiiinneiinannn. Ceratopygiidae
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airaghii, Crepicephalus,

Mesocrepicephalus . .. ...74, 75, 103, I, X

alata, Kaniniella ...................... 83
albion, Anomocarella, Entorachia. .. .89, 92
alcione, Anomocare, Anomocarella

(Entorachisy.............. 82, 92, 109, 9
Alemtejoia . ........................... 19
alexandrovi, Elvathia .................. 39
alifrons, Chelidonocephalus . .. .. ... 100, 117
Alokistocare. ....................... 50, 51
Alokistocarella ........................ 51
Alokistocaridae ...................... 40
Alokistocarinae ...................... 50
Amecephaling. ......................... 50
Amecephalus ...................... 50, 51
Amechilus . ........................... 61
americana, Arethusing ................ 61
AMGaspis ... i 131
Amgaspidae ....i.iiiiiiie 129
Amginouyia ................. ....61
ampla, Propilina ............. ....15
anabarensis, Pentagnostus 22
Andraring.............coiiiiiiii.... 105
angelini, Anomocare, Macrotoxus

.............................. 107, 109
angelini, Glyptagnostus ...........c..... 27

141
angulata, “ Iduhoia” ......... 49, 104, 11
angustilimbata, Manchriella, Szeaspis ?

................................ 41, 92
angustum, Anomocare ?, Inouyella ? ..109
angustus, Caulaspis . ................. 107
Anomocaraspis .................. 107, 115
Anomocare ...................... 107, 108
AROMOCATE SPev e v et it eeie i e 113
Anomocarella .......... 39, 82, 87, 88, 113
Anomocarellu (Entorachis) sp....... 94, 11
Anomocarellinae .

Anomocaridae ..................
Anomocaring ....................
Anomocarioides ..................
anomocaroides, Kotwia ............ 80, 107
ARomocaropsis . ......oiiiiiii.. 107, 108
antiqua, Propiling . ................. 15, 11
Aphelaspis ... i 55
apion, Kingstonia...................... 69
Archaeagnostidae ....................26
arctica, Orlovia . ....................... 83
arenivagum, Anomocaere,

Anomocarioides ? .................. 109
argentinensis, Parabolinella ............52
armata, Acrocephalinag . ............... 73
Asaphacea ............ . iiiiiean... 132
Asaphidae .......... .. .o il 38
Asaphiscacea ..............ciiiann. 132
Asaphiscidae. ........ooiiiiiiiiiia, 81
ASaphiscus ... il 78, 82
Asaphina................ooia 132, 133
asaphoides, Twayaspis . .................

.................. 13,122, VI, VIII, IX
asiatica, *“ Pterocephalia” ............ 116

asiaticus, Lotagnostus
asiaticus, Maladioides ..
asiaticus, Olenoides

asiaticus, Olenus ..............

Aspidagnostinae .................. 22, 26
aspidoides, Neoagnostus................ 22
atavus, Ptychagnostus.................. 26
atlentoides, Pelagiella .................. 1
attenuata, Prohedinia .................. 57
Aulacodiscidae........ovveiiiiiieina., 20
Aulacodiscts ..................iiiii... 19
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balangensis, Balangia ................ 139
Balangia . .........ciievieaiieaaan 139
Balangiidae..........coviiiiiiatn 139
Baltagnostues ... .ooooivuir e 22

balticum, Anomocare, Paradoxides ....109
bassleri, Asaphiscus, Liaoyangaspis,

Pseudoliostracina . ......... 82, 83, 96, 9
batchatiensis, Anomocare . ............. 109
Bathynotidae ...........coviiiinin VIl
Bathynotina......coooeeriennnananns 127
Bathynotinae ..ot 127
Bathyuriscidea ........cooiiiiiian 127
Bathyuriscus. ... covvnnene ot 127
batia, Chuangia, Plvchoparia ? ........ 41

baucis, Anomocarella, Maladioidella,
Wentsuid . ...............65, 83, 89, 104
barteoides, Lioparia, Pseudoliostracina ..

................................ 83, 96
Bienvilli. .. ..o voee i 69
bvella, Lisania, Manchuriella ? .......... 92
bella, Pedinocephaling ................100
belli, Anomocarella, Dikelocephalus,

Loganellts . .......ccooviivaeiieinnns 90
Belovi@ ... 131

belus, Solenoplenra, Wuhuia . ...76, 77, 80
bergeroni, Anomocare, Changshanocephalus

................................ 88, 109
bianos, Anomocare, Quadraticephalus . .109
BicaspiS ... vevvei i e 130
bicornis, Bicornipvge ............. oot 139
bicornuta, Lichinocephala .............. 61
bidjensis, Chondranomocare. .. .. ... 107, 12
bigsbyi, Anomocare, Anomocarella

(Manchuriella ?)................ 91, 109
Binodaspis ... ......ioiiiiiiiiiiiiae 39
binodosus, Hyperagnostus .............. 22

bipuncta, Ptvchoparia . .......41, 44, 1, X
bispinata, Koptura cevee... 101, VII
cfr. bispinata, Koptura ............ 103, X
bispinosa, Crepicephaling .............. 74
biston, Anomocare, Metanomocarella . .110
bituberculatus, Phoidagnostus ..........30

Black shale faunas of Machari...... 117
blackwelderi, Anomocarella . .. ... 84, 89, 9
Blowntiad .......covviiiiiiiiiiiiiiainas 62
BOGSPIS « oo 40
Bonniad ......c.coiiiiiiiiieaes 36, 130
borealis, Acrocephalina ................ 73
Boschchekulia

Botomella ...........cooiiiiiiiiiiin
Bowmania ...........c. oo

Bowmaniinae ....
brevicaudatus, Proliostracus (?) ....40, 2
breviceps, Tonkinella ..............

Brevidiscinae ............aiii 20
BrevidiSCus . .o vvin i 19
brevifrons, Anomocarella, (Entorachis) ..
.............................. 93, I, V
brevilimbata, Hancrania . .. .........09, IX
brevis, Szeaspis reticulatus ............ 99
breviscapus, Megagraulos .......... 11, 66
Briscoia ... 117
Briscoi@ (?) SPevvivrrieninaainns 117, 111
bromus, Changshania ?, Ptychoparia ?
................................ 41, 64
bublichenkoi, Pedinocephalus, . .. ... 100, 717
bura, Anomocarilla ?, Lisanic . .....88, 89
butes, Anomocare ? ....... ... ... 110
Burlingidae..........ovviiinon. 127
Burlingina ............ooo L 132, 133
buttsi, Proaulacopleura ................ 55
butus, Anomocare ? ... ... ......... 90, 92
Calodiscinae ... 20
Calodiscus ........coo il 19
Calymenina 132, 133
cambria, Geragnostelle ................ 26
campbelli, Anomocare, Kingaspis ... ... 110
Canotagnostidae ........ ... ... ... 22
Canotagnostus .......... ... 22
capax, Agrawlos ?, Inouyia..........61, 4
capella, Asaphiscus ?, Glvphaspis ... ... 107
carme, Anomocarella, Kazelic ..........89
carnatus, Lobocephalina, Lobocephalus . .76
Carolinites .........cocooviiieon . 36, 56
Catuniella ..........cc.cociiiiiiionnn 80
Caulaspis .......coiiiiiiiiiiiiiiiinn 107
cavernosus, Agalatus. .. ............... 139

centronatus, Proasaphiscus, Szeaspis ....99
centerensis, Baltagnostus, Proagnostus?. .22

Ceratopeltis .......oovueeienenaann. 118
Ceratopygacea ...vovveiiiniiiiennns 132
Ceratopyge .......

Ceratopygidae ..

Ceratopyginae

ceus, Plychoparia ..............c....... 41
Changaspis . ....ouueeeiiieeiaiennns 139
Changshania. ................... 54, 64, 88
Changshaniinae .................... 64, 5
Changshanocephalus . ............... 88, 99
Charchagia .........c.ccoooiiiiiiinnn 123
Chariocephalus ..............ccccovvnn 36
Chaskasskia ...........cccoviiviiiiin. 129
Cheirurina ... 133
Chekiangaspis ... ....coooveieiivininn 139
chekiangensis, Chekiangaspis .......... 139
Chelidonocephalus ................ 100, 104
chengshanensis, Ptychoparia

(Emmrichiella) ..................



chinchiaensis, Crepicephalus,

Changshanocephalus . ......... 74, 99, 11
chinensis, Agnostus . ................... 28
chinensis, Anomocarella .

82, 84, 88 89 90 110 9

aff c/zmenszs, Anomocarellz . ... .89
chinensts, Pseudagnostus .............. 32
chintingshanensis, Eodiscus ............21
chipiquensis, Culipagnostus . ........... 22

Chondranomocare ................107, 108
chronus, Platyceras, Proeccyliopterus. ...

chuwaensis, Elrathia ........ 47, 2, X, XI
circe, Kobavashiellu, Matherella,
Straparollina ........................16

claus, Proasaphiscus .................. 98
clava, Belovia ............... ... ... 131
Clavagnostinae.............ooiiiiiian. 26
coamisculptilis, Micromitra .......... 1, 14
cobboldi, Anomocere, Strenuella
(Comluella) .................... 110, 111
Cobboldia. ..ol 19
comes, Agnostus ......................28
Comluella ............c....coiiiiine. 112
commune, Anomocare ... ...........90, 110
comus, Anomocarella, Ptychoparia . .41, 90
COMASPIS . <o v e e et ans 108
concavolimbatus, Tingocephalus . .35, 74, X
concavus,. Haniwoides ............ 116, 117
Condylopyginae ........... .23, 26"
confertum, Anomocare, Sc/wne/la ?. ...110
conica, Changshania ................63, &
conica, Eochuangia hana . ......... VII, 35
conica, Lisania .................... Vv, 36
conifrons, Proceratopyge ..............118

conjuctiva, Anomocare, Anomocarella ?

Conococheaguea . ...........
Conocoryphacea . .

conoidea, Elrathia, Pseudolmstmcmz . .46
Conokephalinag .................... 76, 113

Conokephalinidae . .75, 8

constricta, Gaphmspts ? Ptychopzma

................................ 40, 41
constrictus, Kootenia (Duyunia) ...... 139
contigua, Anomocarelle ............. <..89
convexa, Amecephalina, Anomocare . ...110
convexa, Anomocarelle ? .......... 89, 91
convexa, Elvathia ...................... 46
convexa, Kingstonia.................... 69
convexa, Koldiniella .................. 117
convexa, Manchuriella. ................. 92
cfr. convexa, Manchurielle ............ 44

convexa, Peishania, Psilaspis ? ..71, 89, 6

Index 143
| convexolimbata, Maladioidella . ....... 104

J convexus, Crepicephalina, Crepicephalus
| e 4, 7
| comvexus, Homagnostus ................ 26
| convexus, Komaspis............ 37, 125, 1V
convexus, Stenopilus. ................... 69
Coosia . ... ... i 91
Coosia (?) Sp. ..o, 106, 117. 1II
coreanica, Anomocerella ....... ... 91, I, 11

deflecta, Anomocarella

coreanica, Paterina . ... ...
coreanica, Ptychoparia
coreanica, * Westergaardella” . .. ... 78, IX

coveenicus, Megagraulos Ceee....66
cfr. coreunicus, Megagreulos. ....... X, 68
coreanicus, Micragnostus . ............. 26
Corrugatagnostus...................... 23
Corynexochacea ................ 130, VIII
Corynexochida .......... 32, 126, 127, 133
Corynexochina .................. 130, 133
Corynexochoidae ............ 38, 127, 129
costata, Andrarina; Liostracus ....58, 105
costatus, Huarpagnostus .............. 22
Cotalagnostus. .. ....................... 23
crebescens, Hyolithes .................. 18
crebra, Pseudophalacroma ..............22
Crepicephalidae ................ 73, 74, 7
Crepicephaling ........................ 124
Ctenopyge «............o i 139
Ctenopyvge (?) SPeveeviuinin. .. b6, VIII
Culipagnostus. .............co.coeee.n. 22
curio, Utia .............. e 61
cybele, Hyolithes .................. 18, 1IT
Cyclagnostus . ...........c..c.coviunuun.. 22
Cyclognathing . ....................... 52
Cyclopagnostinae .................... 26
Damesellacea .................. 130, VIII
Damesellidae ........ 129, 130, VII, VIII
Damesellina .................... 130, 133
damesi, Saimachia .......... 110, 114, 12
damia, Crepicephalus, Mesocrepicephalus.
.............................. 73, 74, 7
daulis, Anomocare ?, Monkaspis ... ... 110
daunus, Anomocare, Poshania . ....... 110
Dawsoniinae ......................
decelus, Anomocare ..................
declivis, Leptopilus ....................

defossa, Amecephalus, Ptychoparia . .. ...51
Delgadella .........
Delgadellinae
Delgadoia

Deltadiscus
deois, Amphoton, Dolichometopus . ...34, X
deprati.’ Paracoosia .................. 105
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Diceratopvge .................... 122, 123
Dictyites . ... 84
difformis, Agraulos (Proampyx), Proetus?
.............................. 109, 110
dignze, Cainnielle .............. 76, 81, 12
Dikelocephalacea .................... 132
Dikelocephalida...................... 127
Dikelocephalidae ................ 127, 139
Dikelocephalidina .............. 132, 133
dikellocephuloides, Anomocare,
Pterocephalia ...................... 110
dimotum, Anomocare, Anomocaraspis ?
............................. 110, 115
Dinesidae .......... ..o 38, 129
Dinesus ......... ... io.....38
Dipharus . ......... .. ... .. ... ... .... 19
Diplagnostacea.............c.ooi... 26
Diplagnostinae............. ... ... .. 23
Dipleuropvge. .. ...l 118
dirce, Agraulos, Metagraulos .......... 67

dispar, Muapania ?, Ptvchoparia ? ......41
distincta, Anomocarelle (Manchuriellz)

............................ 89, 92, 111
Dolenolenidae. .......................127
Dolgaia ......... ... ... .. ... ..., 82
Dolichagnostus ........................22
Dolichoemetopacea .................. VIl
Dolichometopidae . ...................129
Dolichometopinae .................... 38
dolon, Agraulos, Metagraulos ... ....... 67

Dorypygacea «.................130, VIII

Dorypygidae. ..................... 36, 129
Drumaspis ... 36
dryas, (?) Agraulos, Metagraulos . ..... 67
dryope, Plychoparia, Wuhuia ....41, 77, 8
dubium, Anomocare .................. 110
dulinjiangensis, Pagodia .............. 139
Duyunia. .............................139
ecorne, Acerocare ...................... 3
Edelsteinaspidae ....................129
egens, Catuniella ...................... 81
ekaterinae, Botomella . ............. 38, 14
elegans, Amginouyia ................ 61, 4
elegans, Cyclagnostus ..................22
elegans, Forchhammeric .......... 107, 12
Ellipsocephalidae ................ 38, 127
Ellipsocephaloidae ...........cooooons. 36
Ellipsocephaloides . ..................... 36
elongata, Anomocarella ................ 89
elongata, Changaspis. .. ............... 139
elongata, Maladioidella .............. 104
Elrathia ..........cccuiiiiiiiin.. 40, 45
Elvathielle ............... ..... ...40, 50
Elvinice. ...l coe...36

Elviniidae . ...................0.... .. 36

Elviniinae ........ ... . ... .. 103
Emmyrichella ... ............... ... ... 60
Emmrichellnae ......................58
Endocrania . ................ ... ..., 38
endoi, Liaoyangaspis, Pseudoliostracina
................................ 82, 96
Entorachis .............. 82, 85, 87, 88, 92
€0, EOPS. . ii it e 101
Eoacidaspidacea . .................. . VIII
Eoacidaspis . .............c... 0o 131
FEochuangia fauna, zone ........ 1, 10, I7
Eodisciacea ..........................21
Eodiscidae ................. ... .. 19, 20
Eodiscina ................ 18, 20, 133, IV
Eodiscinae . ........ooiiiiiiiiiiii i 20
Eodiscus ......... ... i 19
ephori, Anomocare, Proasaphiscus. .97, 110
equilis, Chengshania . ................. 64
erbiensis, Prohedinella.................. 57
Erbiopsididae ... 129

eriopia, Anomocare, Parachangshania ?,
Wentsuia ? ..ot

FEuplethagnostus
Furudagnostus ............. .. ...
Eurycare ............ioiiiiiiiiiiannn

exavatum, Anomocarina, Proetus ?

.......................... 107, 110, 12
exsculpte, Pesaia. ..................... 104
extornatum, Anomocere, Anomocaring

.................................. 110
extumidus, Phalacromina, Pseudagnostus

.................................... 29
Eymekops . ........... 81, 88, 107, 113, 114
falconi, Iraniz, Ivanoleesia . .. .. ..... 84, 9
fengtiensis, Pivchoparia ................ 41
Aabelliformis, Tonkinelle .............. 33
flava, Anomocare, Anomocarella

(Szeaspis) ..ot 99, 110
fongi, Ptychoparia ? .................. 41
Forchhammeria .............. 107, 108, 117
Sforficula, Cerctopyge, Olenus .......... 122
Free cheek and pygidium, indt...124, V
Gaphur@spis. .. .. ...ocoiiieeiiinins
Genevievella ............

Geragnostacea

Geragnostella . .........................
Geragnostinae

Geregnostus ... .. i
gerardi, Anomocraella, Conokephalina,

Manchuriella . ................c.cc... 77
gibbosus, Olenus . ..................... 55

glabella. Lecanopleura.................. 73



Glabrella . ............................. 19
Glyphanellus. ....................... .. 107
Glyphaspellus . ................... 107, 108
Glyphaspis . ..................... 105, 107
Glyptagnostidae ................... ... 26
Glyptagnostus «....................... 23

grabaui, Plychoparia ?
gracilis, Anomocarella (Entorachis). .83, V
gracilis, Sanduspis.................... 139
Grandioculus . ......................... 88
grandis, Eurudagnostus.............. .. 22
grandis, Kuljumbina
Granioculus ..........................
granosa, Koptura ....................
granosa, Elrathia......................
granosa, Ptychoparia ..................
Granularidae ...............
granulatum, “ Hedinaspis” ..
granulose, Elrathia

granulosa, Eymekops, Saimachia . .. ... 114
granulosa, Manchuriella, Solenoparia ?
.................................... 92
granulosa, Ptychoparia ................ 41
granulosa, Temnura .................. 103
granulosa, Wentsuia . ............... 65, 5
gravis, Anomocare ? .................. 110
Gronwallia .......................... 104
Guizhoicephaling ... ................... 139
haimantensis, Olenus ? ................ 54
Hamashania (?) Sp................. 70, X

hamulus, Conocephalites, Saratogia . ...112
hana, Eochuangia 35,125, V
Hancrania .................

Hancrania fauna, zone
Hawivella ........................
Haniwa

Harpina ........................
Hastagnostinae ......................
Hebediscidae..........................
Hebediscinae...............ooooean,
Hedinaspis . .
Hedinia .................0c0ccciuu...
hermias, Anomocarella, Eymekops . .. ...
89, 107, 114, 12
hesterna, Ptychoparia (Conocephalites),
Yongwolia . .. .. e e 63
hisakoshii, Homagnostus . . .... 26, 30, VIII
hoboi, Elrathia ......... e 46, 48, XI
cfr. hoboi, Elrathia............ .49, X1
hoi, Homagnostus...................... 31
hoiformis, Homagnostus................ 31
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Holanshania .......................... 82

Holteria .............................. 36

Homanaspis ................ 82, 85, 87, 94
honanensis, Proasaphiscus, Honanaspis

.......................... 82, 85, 94, 9

Housia . ..
Housiella . ..

Housiinae

hsiaoshihensis, Parachangshania. .64, 65, 5
hsuchuangensis, Kochaspis ............ 74
huanicus, Hvpagnostus ................ 26
Huarpagnostus ........................ 22
huarpeanus, Canotagnostus ............22
humilis, Kingstonia . ................... 69

Hundwarella. ...................82, 85, 87
hundwarense, Anomocare, Anomocaraspis

.......................... 107, 110, 12
huoliensis, Anomocarella, (Entorachis). .89
huoliensis, Proasaphiscus .......... 98, XII
Hypagnostinae .................... 22, 26
Hysterolenus .................... 119, 122
ida, Dinesus .............. .. ... 38
idahoensis, Tonkinella ................ 33
Idahoia .................. 49, 78, 104, 112
Idahoiinae ...................... 104, 11
iddingsi, Asaphiscus, Pseudoliostracina ?

Szeaspis ? .......... e 82, 99, 9

iddingsi, Elrathia . ..
Illaenina ...
immature pygidia, indt

impar, Gaphuraspis ?,Ptychoparia . .40, 41

impar, var., Plychoparia .............. 41
incodite, Proceratopyge................ 118
indicus, Olenus. ? ...................... 54
inexpectans, Proceratopyge ............118
infidus, Pseudohysterolenus ............ 122
inflata, Lorenzella, Ptychoparia . ....... 41
Inglefieldia

TNOUYinG . .. .ooovveiiiie i,
insignis, Bolaspidina
insperatus, Dipharus
intermedia, Crepicephalina, Kaolishania ?

.................................... 74
intermedia, Solenoparia, Ptychoparia
(Liostracus) .................cc..... 41
-intermedius, Metagraulos ? ............ 67
.interrupta, Dikelocephalus ?, Entorachis
R . 92, 93
invalida, Inouyella, Manchuriella ? ....92
invitus, Conocephalus, Lakella . .........
.......................... 76, 77, 79, 8
Iranella ....................... ool 78
Irania ...........ccoiiiiiiiiiiin, ....82
Iranoleesia ........cccc.cveue. ... 82, 87
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Ithycephalus . ........... ... ..........
Iwayaspidinae
Twayaspis . ......... o il

Twayaspis zone . .................... ]
Jakutidae
Jakutus . ...
Jangudaspis .........

kagasi, Yongwolia
Kainellidae . .....c.cooieniiiiii... 127
kaipingensis, Anomocarella ?,
Conokephaling . ..................... 7
kalievi, Gaphuraspis ............ 40, 61, 4
Kaninia . ....... ... ... .. ....83
Kaniniella . ........................ ...83
Kaolishania . ......................... 119
Kaolishaniidae ...................... 130
kashmirica, Tonkinella ............ ....33
kelleri, Alimbetaspis .................. 139
kikkawi, Elrathia................ 46, 47, 2
kimurai, Proasaphiscus ................ 98
kingi, Conocorphye (Conocephalites),
Eriathia. ..........cocooi .. 40, 45, 48
Kingstonia . ............... P PR 68
Kobayashiella. .. .............. e 15
kobayashii, Asaphiscus ................ 82
kobayashii, Tonkinella. ........... 33,34, 1
Kochaspis. .. .c..ooviviiiiiiiiiinin 51, 73
kochibei, Ptychoparia . ....... 41, 42, 48, X
Kochinag ................ ... . il 51
kodairai, Pianaspis ................ 58, 3
Kogenium ........... ... o 118, 119
Komaspididae ....36, 129, 130, VII, VIII
Komaspis-Twayaspis fauna.............. 2
konoi, Changshania . ................... 64
Kootenia
Koptura
Kormagnostus ........c.ccoiiiiiiiii.. 26
Kotuia .....covvieviiiiiiinnnnnn 107, 108
Kounamkites ................... e 39
kousnezkiensis, Paraceratopyge ... ..... 122
krausei, Liostracina ................ 41, 60
kuantungensis, Kingstonia ............ 69
Kujandina. ...........ccoiviiveiiinn. 104
Kuljumbina. ..............coiiiiiiin 68
kummingensis, Paragraunlos ........ 61, 62
Ladadiscus . ..........cooiiiiiiiiiiin.. 20

laeve, Anomacare, Proetus . .. .....107,.109
laevis Crepicephaling ..................
laevis, SUNASPIS. ... vvvviiiiieanns DU
laevigata, Leiobienvillia

lanceola, Papyriaspis .................. 59
lata, Boschchekulbia .................. 122
lata, Conokephalina, Lakella-.-........... 77
lata, Kaninia. .. .... e e e e 83
latelimbatum, Anomocare, Lioparia,
Saimachia ................ 107, 100; 110
cfr. latelimbatum, Anomocare, Eymekops
.................. D O X |
latifrons, Anomocarella, Conokephalina,
Manchuriella . ....................... 77
latifrons, Iranella, Saratogic . .49, 104, 11
latilimbata, Metabowmania ............ 61
latilimbatus, Ceratopeltis . ............. 118
Lauzonella ............................ 90
Leiagnostinae ........:....0..........23
Lei@gnostus. .. ..o i 23
leichuangensis, Ptychoparia ............ 41
Leiobienvillia . .........................69
Leiostegiacea ........ e vIiIir
Leiostegiidae .................. 129, VII
Lejopyge ...
Lejopyginae .......... R
Leptopilus ............ S
lermontovae, Anomocare
lermontovai, Lotagnostus .............. 26
Levisella ..........0.icciiiiiiiiini.. 90
levisencis, Litagnostus.................. 22
liaotungensis, Changshania ............ 64
Liaoyangaspis . ............. 83, 84, 87, 96
Lichacea ...........ooiiiiii.l, vIir
Lichina..... ..ot 133
Lichnocephala. .. ....................... 61
ligea, Probowmania, Ptychoparia. .......
.......................... 41, 44, 61, 4
lilia, Solenoparia, Plychoparia:......... 41
litiana, Crepicephalus, Kochaspis,
Palaeocrepicephalus ............... L..73
limbataeformis, Anomocarioides . ....... 12
limbatus, Ladadiscus .................. 20
limbatus, Phoidagnostus........... e 30
limbatum, Anomocarioides, Proetus ? ..
.............................. 107, 110
lingula, Rhodonaspis .:................59
Lioparella . ..........: e 100
Lioparellinae ....i....niiivnnuison... 11
Liopariinae ............... e 99, 11
Liostracing . ................ Liliuiia .60
cfr. Liostracing sp.............cccouu.. 60
Liostracininae ......... R . .60
Liostracus. ........ccocooviiiiinennnn. 104
lisani, Anomocare; Koptura ............
.................. 80, 100, 101, 111, 71
Litagnostus. .......ccocoviiiiiniiinn 22

Litaspis . .ooiiiiiiiiii e 70




Loganellus ............... ... ... ... 90
longa, Anomocarelle coveanica ....91, 1, 11
longifolia, Lioparella .............. 1, 100
longifrons, Anomocare . ............... 111
longifrons, Anomocarella (Entorachis)
Lioparia ? ............... ... 93, IV
longispina, Guizhoicephalina .......... 139
longispinus, Plethometopus ..........68, X
longissimus, Haniwoides . .:....... 116, 11
longus, Haniwoides . .. ... 107, 115, 116, 12
Lopnorites. ..., 118
Liloydiidae ................ ..ol 129
Jubrica, Peishania......................71
Jucina, Patering ..............c....... 14
lui, Wutingshania............ 100, 103, 11
LUl ..o 39, 50
lusitanica, Delgadella, Lingulepis . ..... 19
Lyriaspis . ..oo ool 40
macar, Anomocarella, Eymekops . .......89
Machari fauna .............oo. il 7
Machairagnostus ......................22
machidai, Proasaphiscus............ 85, 95
macrophthalma, Keidelia .............. 36
macropleura, Agvrenelle ..............14
Macrotoxus . ......... ... 107, 108
macroura, Kasachstomaspis .........:139
magna, Ptychoparia. ................... 39
magnum, Alokistocare. ................. 51
magnum, Anomocare, Anomocarioides ?
.................................. 111
wmagnus, Crepicephalus . ............... 74
maia, Ptychoparia ?, Saimachia ? ......
............................ 41, 77, 114
Mai@spis . ...ooovv i 61

majus, Anomocare, Anomocarella . .90, 111
<fr. maladensis, Idahoia ..............104
Maladioides . ......... 36, 54, 88, 104, 113
Maladioides Sp. . ..oovviii i 112
manchuricus, Psilaspis........... e 9
Manchuriella . ......... e 83, 88, 91
manchuriensis, Elrathia ............ 43, 46
wmanchuriensis, Lingulella . ......... 13, 111
manchuriensis, Olenoides ..........c... 32
manchuriensis, Psilaspis ............ 83, 89
mantoensis, Gaphraspis ?, Proasaphiscus ?
Ptychoparia .............c.....
marcia, Lingulella ...
marginata, Manchuriella ?
marginata, Conokephalites, Lobocephalina,
Ptvchoparia ..........cooiivinin.. 77
marginisulcatus, Pseudagnostus. .26, 32, 111
margoritus, Glyphaspellus (Glyphanellus)
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masariensis, * Kobayashiella” ... ... 16, 11

Matherellinag ................ccovuin. 16
matsushitai, Hundwarella (Honanaspis ?)

.......................... 95, 10, XII

medius, Megagranlos .............. 66, II

medius, Amgaspis .................... 131

Megagraulos
Megalophthalmus . ..................... 70
megalops, Dikelocephalus, Richardsonella

megalops, Dolgaia .................... 82
megalops, Komaspis (Parairvingella)
.......................... 317, 56, VIII
megalurus, Anomocare, Grandioculus,
Liostracus .........cc..c.c... 71, 111, 6
cfr. megalurus, Anomocare. ........... 111
Meisterella .................. FPE S, 81
meisteri, Meisterella :...:....: :..76, 81, 8
meitanensis, Alokistocare .............. 51

memoy, Conocephalites, Entorachis,
Ptychoparia . .. ve...2.92, 93

Meraspid, indt. ........... ...124, VIII
Meraspid (?) indt. ............ 124, VIII
Mesocrepicephalus . ................. 73, 14
mesops, Eymekops . ............... 115, vV
Metabowmania ........................ 61
Metagreulos ............c. oo, 67
Metagraunlos sp. nov. .............. 67, V
Metagraunlos (?) sp. nov. .......... 67, V
Metanomocare .................. 107, 108
Metanomocarella . ........... 83, 85, 88, 94
Mexicaspis .......coiiiiiiniin. e 118
Micragnostinae ......................26
microphthalmus, Gronwallia, Proetus ?
.................................. 111
micropyge, Acerocaring ................ 3
micropyge, Changaspis................ 139
microps, Cyclognathina. ............. 52, 3
mina, Manchuriella . ................... 92
minaformis, Manchuriella (Blainia ?)
........................ N * )
minor, Phalacromina. .. .......22, 26, 29, IX

minus, Anomocare, Anamocarella
(Manchuriella), Hundwarella. .90, 95, 111

Miomera.....cooovvuennn. e 125, 132
mirabilis, Amecephaling ............. .52
mirabilis, Maiaspis ......... ....61, 4
misa, Dikelocephal:

mitella, Koldiniella ....... P 117
mobergi, Diceratopyge ................ 122
modesta, Changshania ........... e 64
modesta, Pseudoyuepingia. ............ 139
Modocia «.......c.ccvviiiiiiiiiiiiinnn 91

monkei, Asaphiscus, Pseudoliostracina
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mutkdensis, Crepicephalina,
Mesocrepicephalus . ................. 74
mukdensis, Manchuriella ? ............92
munda, Elrathia ?, Wentsuia .......... 46
Namanoia............................ 129
Namanoiacea .....ooeiennnin e s 130
* Namanoiidae ............. ...l 129

nanum, Anomocare, Metagraulos . .67, 111
nathorsti, Proceratopyge ..............118

Neoagnostus ..............coviiiin. 22
Neocobboldia ...................iiiin. 19
nereis, Anomocare, Metanomocarella,
Ptychoparia ................ 41, 94, 111
Ninaspis ......... e 71
ninghsiaensis, Holanshania ........ 82, 10
Niobella. .. ..cocooovviiviiiii i, 139
Niobinae ......coovveiiniiii .. 139
nitida, Agraulos, Metagraulos. ......... 67
nodai, AGnostus ............ ... ... ... 26
nodai, Manchuriella. ................... 92
nodosus, Agnostus .................... 27

nodulosus, Glyptagnostus reticulatus ... .27
novatum, Anomocare, Anomocaraspis ?
.............................. 111, 115
obesus, Homagnostus
oblongata, Anomocarella, Conokephalina,

Manchuriella . ....................... 77
Obrucheviaspis ............ooviiui... 47
obscura, Agraulos, Megagraulos. .. ..... 66
obscura, Elvathiella .................... 50
obsoletus, Agnostus (Lejopyge ?),

Phoidagnostus .................. 30, III
obsoletus, Geragnostus ................ 26
occidentalis, Olenaspella . ............... 56
Odontopleurina ................ 133, vVIII
offula, Proasaphiscus .................. 98
Ogygiopsidae ...........ooivviienn.. 129
Oidalagnostus ........c.ccooeiviiiin.. 22
Olenaspella . ........coovviviiniiiiiian. 55
Olenellacea ........oovvviviiiinnen. 127
Olenellina .......ovvvviiiiiiin it 133
Olenidae ...........u. ....52, 139, 3

Olenoides. .........coouiiiiiiiiiininens 32
Olenoides zone of Neletsu.............. 1
Olenopsidae. .....covoviinviniininnnees 127
olenorum, Conokephalina, Westergaardella

.......................... 76, 77, 78, 8
Olentella .........cocovvviiiiiiin 104
olentensis, Olentella .............. 104, 11
Olentts «oovvveiiii it iiii i 54
Olenus (?) SP. v vviiiiniiienriiiiinians, 54
Olenus-Glyptagnostus fauna ............ 2
ONCHOROIUS . oo v 72

onustus, Anomocarella, Coosia,

Crepicephalus. ........oovi i .. 90
Onychopyge . ....oovvviivenniaenn 118, 122
Opsidiscidae . ...t 20
OPSIdiSCUS oo iv et 19, 21
optata, Schoriella . ..................... 80
orbiculata, Chagshania, Lioparia ....... 64
orientalis, Anomocarella, (Entorachis) ..

................................ 89, 90
orientalis, Crepicephalina, Lioparia ....74
orientalis, “Elkia™ .................... 74
orientalis, Hebediscus . ................. 21
orientalis, * Iddingsia” ............ 72, X
orientalis, Paterina . ................... 14
orientalis, Plethopeltella................ 68
orientalis, Pseudagnostus .......... .32
orientalis, Piychoparia . .41, 43, 46, 92, XI
orientalis, Tonkinella .................. 33
Orlovia. .. ...t 83
Orloviella. .............coocoiiiiiiii... 83
ornatus, Conocephalites ................ 76
Oryctocephalacea .................. vIiIr
Oryctocephalidae................ 129, 139
osceola, Dikelocephalus, Osceola . ....... 7
ovalis, Agnostus, Phalacromina, nudus

P P /4"
ovata, Conococheaguea ................ 61
ovata, Yongwolia ................ 61, 63, I
ovatum, Anomocare . ............. 90, 111
oweni, Anomocarella, Arionellus -

(Crepicephalus), Modocia ............ 90
oweni, Dikelocephalus, Levisella,

Anomocarella. ....................... 90
02akii, AGNOSIUS ..o iineiiiniiinin. 28
pachecoi, Koptura ? .......... ... 101
Pachyaspis . .................. —t
Pagetia. .. .... e ..19, 21
Pagetiacea.......coovviiiiiiiiinnnian, 21
Pagetidae...............oooa 19, 20, 21
Pagetides. ........coooiviiiiiiiiiiiinnn 19
Pagetiellus ............ccoiviiiiinennn. 19
Pageting . ......covuviiiiniiiiiaananann 19
Pagetiinae .........ooviiiiiiiiiin, 21
Pagodiidae ...........cooiiiiiii 129
paichiaensis, Kingstonia. ............... 69
Palaeocrepicephalus . .. .. ... PN 73
papilionaceus, Paraolenus .............. 54
Papyriaspidinae ..............oo 57
PapyriaspiS. .. ..o iviii i i 57
Parabolinella .............ccoovvvinen 52
Paracer@topyge «.......ovoviriniinninnns 122
Parachangshanmi@ ............oooveuinns 65
ParadiSCus «...oe.viiiiininiiiiiraaaas 19

Paraeuloma .........coovveeveiiinnn. 139




Paragrawlos ...................... 61, 62
FParallela, Changshania ................64
parallela, Kingstonia............ 69, 70, X
parallela, Peishania.................... 71
Paramenocephalites ................ 47, 1
paraola, Amechilus ................... .61
Paraolenus ............... ... ... .. ... 52
Paraoriovia. .. ............ ... ... ... 83
Paratollaspis .......................... 38
Pardailhania .......................... 72
parvicaulis, Paragraulos ............ 62, I
parvula, Anomocare, Bowmania 111

parvum, Anomocare ?, Onchocephalus . .111

parvus, Shiveliscus .................... 20
pascuali, Dichelopyge. ................. 122
patersoni, Conocephalites, Psalaspis . ...112
paula, Binodaspis . ..................... 40
pauper, Liostracina ? .................. 60
pawlowski, Anomocare, Tollaspis . .38, 111
Pedinococephalus. .. ................... 100
peiensis, Asaphiscus, Liaoyangaspis,
Pseudoliostracing ................82, 96

Peishania

Pelagiella
pelturaeformis, Westergaardites. .. ... 52, 3
Pentagnostus .............. ... ........ 22
perconvexa, Elrathia ?, Obrucheviaspis ?
.................................... 46
pevconvexa, Kingstonia ................ 69
perfunctum, Anomocare ?,
Anomocaraspis ? .............. 111, 115

pergranosa, Crepicephalina,

Mesocrepicephalus ? ................
permulta, Elrathia .......... ..
perlongatus, Eymekops..............

Peronopsacea

Peronopsinae

Peronopsis

persicum, Anomocare, Taishania ? ....111
personate, Hundwarella . ........... 82, 84
pertensis, Proasaphiscus................ 98
Pesaia ... 104
betaloides, Metanomocare . ....... 107, 12
Phacopida ...........oiiiiiiiiiii, 133
Phacopina .............. ...l 133
Phalacromina . ..................... 22, 29
Phalacrominae........................ 23
Phoreotropis .......... .0 il
Phylacterus. ...........................
Pianaspis. ......c.oooiiiiiiiii i,

Dpiochensis, Amecephalus. .
bisiformis, Irania, Irenoleesia. .. .82, 84, 9
blana, Chittidilla. ................... 58, 3
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planifrons, Anomocarella, Dikelocephalus,
Lauzonella .......................... 90
planilimbatus, Proasaphiscus
planum, Anomocare, Anomocarella. .90, 111
Plathagnostinae
platycephalum, Anomocare, Strenuella
(Comluella)y .................... 110, 111

platyrhinz, Gronwallia, Liostracus . ...105
Plethopeltella . ......................... 68
Plicatolina . ..

Polymera

poulseni, Proasaphiscus ................ 98
praecursor, Protopeltura ............ 52, 3
Dbrecurrens, Acidaspides .............. 131
primaeva, Hanivelle .................. 107
primigena, Kainella .................. 111
primus, Glyphaspellus ............ 107, 12
primus, Pseudagnostus ............ 31, III
princeps, Jangudaspis .................. 39
princeps, Stenocombus..................61
Prinopyge . ...oooueie i 122
prisca, Manchurielle .................. 43
prisca, Proerbia ..................
Proasaphiscus ..................
Proaulacopleura ..................
Probowmania.................c........
Proceratopyginae

Proceratopyge. ...................
Proceratopyge Sp...................
Proeccyliopteridae ....................17
Proeccyliopterus. .. ..................... 17
Proerbidae ...................... 38, 129
Proerbia ...........cciiiiiiiiiiiiiia.. 38
Prohedinella .......................... 57
Prohedinia ............. ... .. 57
Proliostracus .................cco.oi.n 40
Propiline . ...........cooiiiiiiiiiiiii.. 15
proping A are, Lioparella . ...111
prospecta, Rhodonaspis ................ 59
Protolenidae ............... ...l 127
protolenorum, Granularia. ............. 15
Protoscaevogyr@ ............c.oee.i... 17
Protoscaevogyridae .................. 17
Protypidae ............. ..ol 129
Protypus . ...oviiiii i 130
Psalaspis «......coiiiiiiiiiiiiiiii., 112
Psenudagnostus .................cooo... 22
Pseudanomocare. ................. 108, 117
Pseudanomocaring . . . 107
Pseudohysterolenus. ................... 122
Pseudokaivella ........................ 79
Pseudoliostracina . .. ..... 47, 83, 85, 87, 96
Pseudophalacroma .................... 22

Pseudorhaptagnostus .................. 22

Tty
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Pseudoyuepingia . .......oooiieiain- 139
Psilaspis . ..coeeieeeen.o.......83, 85,88
Pterocephalia ............... e 113
Ptychagnostinae ...........cooovennnn 23
Ptychagnostuus ........ooveeaniiea s 22
Ptychaspididae ...t 132
Plychometopus . ......ooveeenenncniinns 38
Ptychoparella . ...............co.in 40
Ptychopari@ ... ....co.ooieinneaiennns 39, 40
Ptychopariacea ........c..covvinni i 131
Ptychopariida .............. 126, 131, 133
Ptychopariidae ............. L..39, 47, 2
Ptychopariina.........coooviiiin 133
puncatata, Kootenia ............. e 125
punctatus, Pseudorhaptagnostus ........ 22
pusillum, Anomocare, Anomocarinag ? . 111
pustulatum, Anomocare, Strenuella ... .111
pustulosa, Manchuriella, Szeaspis . .92, 99
puteata, Anomocarella ?................ 90
puteatus, Phoreotropis ..61
puteolatus, Haniwoides . ...119, 125, 11, 11
Quadrahomagnostus. .. .........c.o.oovean 22
quadrata, Crepicephalinu,
Mesocrepicephalus ? ................ 74
quadrata, Koptura ........... P 101
quadratus, Hypagnostus................ 26
quadrifida, Tonkinella. .. ............... 33
quartus, Endocrania, Tollaspis ........ 38
rakuroensis, Agnostus, Peronopsis . .28, 111
rara, Anomocarella ?, Elrathia. .. ... 46, 90

rectangula, Metanomocarella ... .83, 94; 9
rectispicatus, Proceratopyge (Lopnorites)

.......................... 118, 120, ,VI
Redlichiida ................ 126, 1217, 133
Redlichiidea .......c.ccooiiiiiiiinn 127
Redlichiina . ..oovevviiiviiniinnnnns 133
reedi, Changshanocephalus. ............. 74
reedi, Chondroparia, Megagraulos . ..... 66
regalis, Hedinaspis .............c...... 57
RemOpPIEUTACea . .uvivnrrneirnneennnns 132
Remopleuridae........ooovvvnnnn 127, VII
vemota, Hundwarella ? ................ 33
resseri, Anomocarella .90
resseri, Plethopeltella, Plethopeltis ... ... 68

veticulatus, Glyptagnostus reticulatus

reticulatus, Szeaspis.......... 83, 84, 99, 9
reversa, Pelagiella ?, Proscavogyra
..................... eeeene.. 16,17, 1
rex, ANOmocare ? ........iieeiins 111
RIOAORASPIS oo ee e e e iniiae s 57
Richardsonellidae........covienieennn 127
rinsonica, Elrathia .................... 47

riojana, Onychopyge, Prionopyge ...... 122

robustus, Proceratopyge (Lopnorites ?)..

............................ 121, Vi, IX
rotundatus, Kounamkites................ 2
rotundum, Proceratopyge, Kogenium

44, 118, 119, 120, 125, IV, VII, VIII, IX
Rudagnostinae........ccoovoiueeiannn 22
RudagnoStus ... ..o.covviennenannsonnns 22
rudis, Agnostus princeps, Rudagnostus

.................................... 22
Saimachia ........... . ... 108, 114, 117
saitoi, Amecephalus ce.......B1, 2, X1
salairensis, Anomocare ..........109, 112
salairensis, AROmocaropsis «........... 107
salairensis, Eoacidaspis .............. 131
sampoensis, Metagrawlos .............. 67
SanduUSPiS « . ov i 139
SA0IMAE « e een e i e 72
Saratogic . .......oaiieniinnn 78, 104, 112
saylesi, Phylacterus . .........cooooveenn 61
scaraboeoides, Peltura .................. 3
schorica, Schortella . ............. 76, 80, &
Schoriella ... .coooviiiiiiiiiians 80, 113
sculptilis, Micromitra . ........ooovvves 14
semicircularis, Kingstonia .............. 6%
semicircularis, Manchuriella. ........... 92
semicircularis, Megagraulos ? ..........66
sequens, Paraorlovia ................ 83, 9
SerrodiSCUS - oo cv i e 19, 21
shanganica, Lermontoviella ........... .40
shansiensis, Grandioculus. ............. 111
shantungensis, Anomocarella, Psilaspis

(Entorachis) . ......oooeevaienons 90, 92
shantungensis, Plethopeltella, Plethopeltis

.................................... 68
shantungensis Manchuriella ............ 92
shantungensis, Tonkinella .............. 33
SHIVEliSCUS <ot er e inar e 20
sibirica, Cyphaspis, Erbia ... ........... 38
sibivica, Tonkinella . ........ooovveevee. 33
sibiricum, Anomocare, Anomocarina L.112
sibiricus, Proasaphiscus .......oooooons 98
similans, Agraulos, Megagraulos . .66 __-

sinensis, Conokephaling . ........ 114
smithi, Anomocarella, Ehmania ... ..... 91
sobyosiensis, Elrathia, Paramenocephalites

.................................... 46
Solenopariac. .......ooovvaiitaiiniians 88
Solenopariinae . ......veveriraniiries 47
Solenoplewrella ..........coooeviiinnnns 70
Solenopleuridae ............oven 70, 72, 6
Solenopleuropsinae. .. ...oovareeeenens 12
solida, Prohedini@ ............-«.c.c. 57, 3
solum, Thailandium . .....co.ooovneens 83
sorge, Agraulos ?, Megagraulos........ 66



sosanensis, Haniwa . ................. 107
souzai, Micvodiscus . ......... ... .o... 19
spenci, Elrathia ... .................. 46
speciosum, Anomocare, Anomocarella
.............................. 90, 112
Sphaeragnostinae ... ceeeee....23
Sphaeragnrostus . ... .oov i 23
Spinagnostinae................ ... 23
spinifera, Elrathia .............. 46, 49, II
spiniger, Acantolenus ................ 112
aff. spiniger, Acantolenus ............ 112
spiniger, Calvinella, Dikelocephalus ....77
splendens, Maledioidella . .. ....... 104, 11
Spinodiscinae .........cooiolll20
SPinodiscus. .. ... i s 19
spinosa, Binodaspis . ........... ... ... 40
spinosus, Dipharus ... ................ 21
Stenocombus . ........ . i 61
stenosus, Leptoplastus ..................3
Stephen fauna ............... el 1
stephensis, Tonkinella . .. ... et 33
stenometopus, Acrocephalites. ........... 73
stenorachis, Anomocarella . ............. 90
stenorachis, Kuljumbina, Plethopeltis. . .68
stenotoides, Anomocare. .. .. .. PR 112
Strenuella . ..........coooiiiiiiiiin 112
striata, Diplenropyge.................. 118
striata, Ptychparia ................ 39, 43
subangulatus, Euplethagnostus. .. ....... 22
subcostatum, Anomocare, Anomocarella
............................ ....90, 112
subcoronatum, Alokistocare ............ 52
similis, Rhodonaspis 2 ............ 59, IX
sinensis, Conokephalina, Eymekops. .....77
\sinicus, Ptychagnostus ................ 26

subrugosa, Grandioculus ?, Ptychoparia
(Liostracus) ........ e 4L 71

subquadratum, Anomocare, Anomocarella,
Conocephalites, (Entorachis),

(Manchuriella) . .. ... 90, 92, 93, 110, 112
cfr. subquadratum, A (AN 112
subquadratus, Crepicephalus, Mesocrepice-

phalus .............. ..74, 75, 103, I, II
subquadratus, Homagnostus

(Quadrahomagnostus) ............ 22, 26
subtoxus, Solenoparia .............. 70, V
suecicus, Conokephalina, Westergaardella

................................ 77, 78
SUnaspis ... 83, 84
suni, Anomcarella, Psilaspis ... ... 90, 110
suni, Proasaphiscus .................... 98
suni, Walcottaspidella ............ 117, 12
suspectum, Anomocare, Anomocaraspis. .

.............................. 112, 115
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Symphysuring ........... ... o e 69
Szeaspis .. ...........oiinn 83, 84, 87, 99
szechuanensis, Ptychoparia, Yiihsienszella

................................ 41, 47
taianensis, Taishania .................. 11
taihakuensis, Elrathia.................. 46
taira, Elrathiella 40, 50, IV
Taishania .................... 36, 47, 113
taitzuensis, Elrathia,

Paramenocephalites? ................ 46
taitzuensis, Irvingella . ................. 36
taitzuhoensis, Homagnostus ............ 26
talingensis, Paterina .................. 14
talingensis, Plychoparia ................ 45
TannudiSCUS . ... vvve i 20
t laicus, T JiSCUS . oo oo ieanan 20
tantilla, Manchuriella. .. ............... 92
tapingensis, Anomocarella (Manchuriella)

................................ 92, 111
taskudukensis, Kujandina . ........... 104
tatian, Anomocare, Anomocarella . .87, 90
tchernyshevae, Ninaspis ............ 71, 6
Telephing . ...........cooeinevunnns .39
Telephinidae ........ocoviiiiinnnn 130
TelephttS . ..o oveniniiiiii e 39
tellus, Annamitia, Ptychoparia. ......... 41
¢ A are, Aw arella,

Manchuriella, Psilaspis ..............

.................... 84, 89, 90, 111, 112
cfr. temenus, Anomocarella ............ 84
A T 7 74
tenellus, Proasaphiécus ................ 98
tenes, Anomocarella, Ptychoparia

.............................. 41, 87, 90
tenuicaudata, Amecephalus, Ptychoparia

............................... 41, 51
tenuicaudatus, Proasaphiscus ? ........ 98
tenuilabrosa, Cyclolorenzella,

Manchuriella . ...............coovuun 92
tenuilimbata, Elvathia, Fuchouia ?...... 46
tenuis, Haniwoides ............ 116, 125, 1I
termieri, Conokephalina, Hundwarella ..

.............................. 77, 85
Thailandium . ..........cooeeeunns 83, 84

theano, Emmrichella, Ptychoparia . .41, 60
thraso, Grandioculus, Ptychoparia

(LioStracus) ......cooeeeiininnns 41, 71
tienfongensis, Conokephalina,

Hundwarella ........................ 7
tienfongensis, Hundwarella ............ 85
tienshihfuensis, Homagnostus,

(Quadrahomagnostus) .............. 26
tienshikfuensis, Metagraulos .......... 67

tingi, Eodiocus ..................coounn 21
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titiana, Paragraulos, Ptychoparia . .41, 62

tmetus, Machairagnostus .............. 22
Tollaspidae ...........c.oiuiiiin... 38
tolli, Esseigania ...................... 117
tolus, Solenoparic, Ptychoparia ........ 41
Tomagnostinae ...................... 23
Tonkinella ...................0c.cov.. 33
Tonkinella zone .................. 1,7, I

toreuma, Glvptagnostus
tornquisti, Hysterolenus,
toxeus, Solenoparic, Ptychoparia

(Liostracus)
triangulare, Kogenium
Triangulaspis ........ccciiiiiiannn..
Trilobita ..........cooi i
Trinlidae . ........cooiiiiiiiiia .. 129
Trinodinae. ............ ..ol 23
Trinodus ... ..c.covveiiin e 23
Trinucleina ....................132, 133
Triplagnostinae ...............c..o... 23
tripunctata, Parabriscoia ?............ 116
trispinifer, Oidalagnostus .............. 22
trisulcata, Acrocephaling . ....... 13, 6, IX
trogus, Peishania ?, Ptychoparia

(Liostracus) ......c.ueueieiianninn. 41
trunctata, Anomocarelle. ............... 90

truncate, Changshania, Shirakiella ? ... .64
tschanghsingensis, Luia, Ptychoparia. .. .
Tsinanidae
tsutsumii, Asaphiscus, Liaoyangaspis,
Pseudoliostracina ................ 82, 96
tumida, Anomocarella, Metanomocarella
................................ 89, 90
tumida, Manchuriella, Paragraulos ? ..92
tutia, Semispharocephalus ?, Ptychoparia

(Liostracus) ......c.....cciiveeii... 42
typa, Orloviella ........................ 83
typa, Anomocarella, Manchuriella . .....

.......................... 73, 92, 111, 9
typica, Luic ...............0........ 50, 2
typus, Ptychoparia, Mapania .......... 42
undata, Metanomocarella, Ptychoparia ..

................................ 42, 94
uta, Agraulos, Megagraulos. ...........66

Utia ... 61

Index

vesta, Anomocarella (Maenchuriella),

Ptychoparia . ..................... 42, 77
vigilans, Acrocephalites ................ 73
virgatus, Kounamkites ................39
vittata, Anomocare. .. ................. 112
vivi, Agraulos, Megagranlos............ 66
vulgaris, Yokusenia .................. 100
vulgaris, Yosimuraspis . ............... 76
Wealcottaspidella ... ................... 17
walcotti, Anomocarella ................ 90
walcotti, Asaphiscus, Liaoyangaspis,

Pseudoliostracing ................ 82, 96
walcotti, Lioparella .......... 100, 110, 71
walcatti, Matherella .................. 16
waltheri, Conokephalina. . .............. 7
wangi, Lizgoyangaspis, Pseudoliostracina

............................... 82, 96
Wellemspzs ............................ 58
Wentsuia. ... cocoveeeeenennnn. 47, 65, 113
Westergaardites ...............ccouvnnn 52
Weymouthia. .. ..................... 19, 21
Weymouthidae. .............. ... ... 20

wheeleri, Asaphiscus ............ .. ..., 82
whitechallenis, Conaspis, Conokephalina
Wilbernia . .......ooociiiiiiiinnenns
willisi, Proasaphiscus
wzsconsmeszs, Conocephalites, Idahoia. 11'7

Wutingshania . .. ................. 100, 103
Yabeia .........coo i il 67
yabei, Proasaphiscus. .83, 85,97, 98, 9, XII
yanchiayuensis, Luia . ............... 50, 2
yenchouensis, Annamitic ?, Manchuriella
............................... 41, 92
yentaiensis, E!mt}ua, Taishania . ....... 46
yohi, Ptychoparia ......................42
yongwolensis, Acrotreta ............ 14, 111
Yongwolia ........................ 61, 62

yunnanensis, Ptychopzria,
Yunnanocephalus . ...................42
YUpingia .....coooviiiiiniiiiiann 123
Zacanthoidacea ................ 127, VIII
Zacanthoidea ................ ... .. ...
Zacanthoides ............
Zacanthoididae
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T. KoBAYASHI

The Cambro-Ordovician Formations and Faunas of South Korea, Part IX
Palaeontology, VIII

The Machari Faunas

Plate 1




Explanation of Plate I

\/ Yongwolia ovata KOBAYASHI, IEW SPECIES ... .\iivt ittt p. 63
Figure 1. Cranidium, x 3. Ita 10.
Paragraulos parvicanlis KOBAYASHI, NIEW SPECIES. ...t euur et eene e ae e e, p. 62
Figure 2. Cranidium, x2. Nei 2.
Tonkinella kobayashii RESSER .. vunn ettt e e e e et e e p. 4
Figure 3. Cranidium, x4. Loc. 304.
Figure 4. Pygidium, x4. Loc. 109.
Eymekops perlongatus KOBAYASHI, NEW SPECIES. .. ttnieneen e e eeeieeranans p. 114
Figure 5. Cranidium, x2.5 Loc. 109.
Figure 6. Associated pygidium, x3. Loc. 109.
Anomocarella coreanica subsp. longa KOBAYASHI, new subspecies. ................. p. 91
\/ Figure 7. Cranidium, x3. Loc. 109.
Anomocarella coreanicac KOBAYASHI, NEW SPECIES « v t'vnn e vt e eeaeeeeasinenns, p. 91
Vv Figure 8. Holotype cranidium, x3. Loc. 109.
y v Figures 9-10. Two cranidia, x2. Loc. 109.
V" Figure 11. Pygidium, x¥ Loc. 109.
Gen. et sp. indt................. e p. 125
Figure 12. Hypostoma, x2. Loc. 109,
Anomocarella (Entorachis) brevifrons KOBAYASHI. ..ot iiiiiiieeeiraiaennnns p. 93
v Figure 13. Cranidium, x1.5 Loc. 109.
Ptychoparia bipuncta KOBAYASHI, NEW SPECIES ...t unrr et p. 47
2 Figure 14. Holotype cranidium, x2.
Figure 15. Cranidium, x2. Loc. 109.
\, v Figures 16-17. Two pygidia, x4. Loc. 109.
Mesocrepicephalus subquadratus (KOBAYASHI) . .iuuitieie e e aeineeans p. 75
Figure 18. Pygidium, x4. Loc. 304.
. Mesocrepicephalus aivaghii (KOBAYASHL) .+ . untrtenn e et e ee e eeeanns p. 75
Figure 19. Imperfect pygidium, x3. Loc. 109.
Lioparella longifolic KOBAYASHI, NEW SPECIES ...\.'n'eeir e e eesee e e sananans p. 100
\/ Figures 20 a-b. Cranidium and clay-cast from an external mould of the
same cranidium. x3. Loc. 105.
\/ Micromitra coamisculptilis KOBAYASHI, NEW SPECIES ... '''eerreneenrnierennenns p. 14
Figure 21. Ventral valve, x8. Loc. 109.
Olenoides asiaticus KOBAYASHI. ... iuu et et e e e ceo.p. 32
V' Figure 22. Hypostoma, x2. Loc. 109.
v Figure 23. Cranidium, laterally compressed, x3. Loc. ditto.
\ Figure 24. Another cranidium, x3. Loc. ditto.
v Figure 25. Pygidium, x1.5. Loc. ditto.
Anomocarella coreanica KOBAYASHI, NEW SPECIES. .. nnenve e e resoeeeeenennnn, p. 91
74 Figure 26. Cranidium, x3. Loc. 109.

All from Tonkinella zone
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Explanation of Plate II

\/ Megagraulos breviscapus KOBAYASHI, new species ....... e p. 66
Figure 1. Cranidium, x1.5 Loc. 274.
Megagraulos medius KOBAYASHI, NEW SPECIES .........iiiiiiiiieinenunnnneannnans p. 66

v Figure 2. Cranidium, x1. Loc. 294.
\/ Figure 3. Cranidium, x1.5 Loc. 292.

# Anomocarella (Entorachis) SP. NOV.. .. ...ttt ittt it et tn e ceie e nannn p. A4
4 4 Figure 4. Cranidium, x3. Loc. 105.
: G&n. L TN e L S P p. 125
_3“ Figure 5. Hypostoma, Xx2. Loc. 109.
{] Anomocarella coreanica KOBAYASHI, NEW SPECIES . o. .ttt ieiiiiiiieiniiirannnnnnns p. 91
vV Figure 6. Pygidium, x3. Loc. Ita 10.
Haniwoides longissimus KOBAYASHI, NEW SPECIES . ..t iivtitrniinriernrnnrnnnnnnnns p. 116
L,LDQ/ \v4 Figure 7. Cranidium, x2. Loc. 262.
L Haniwoides tenuis KOBAYASHI, NEW SPECIES - .. iitt it itiiieennronnenesnneranns p. 116
' . Figure 8. Holotype cranidium, X1, Loc. 274.
V4 Figure 9. Holotype cranidium, x1. Loc. ditto.
Elrathia spinifera KOBAYASHI, new SPECIES L.ttt i e e p. 49

\2 Figure 10. Cranidium, x3.
v Figure 11. Holotype cranidium, x3.
v Figure 12. Pygidium, x3.
V Figure 13. Cranidium, Xx3.
All from loc. 306.

Mesocrepicephalus subquadratus (KOBAYASHI) ...ttt iiiiiiiiiienisiiiienoneenns p. 75

v Figure 14. Pygidium, x5. Loc. 304.
Mesocrepicephalus cfr. subquadratus (KOBAYASHI) ...utitiiiiieenenerrensenananes p. 75

\v Figure 15. Pygidium, x4. Loc. 304.
Anomocarella coreanica KOBAYASHI, NEW SPECIES . .. vt v ir e it iereenreenenenreenens p. 91

i v Figure 16. Pygidium, x2. Loc. 109.
Anomocarella coreanica subsp. longa KOBAYASHI, new subsp........ooviiiiiiinnn. p. 91

V¢ Figure 17. Pygidium, x3. Loc. 109.
|/Ham'woides (?) puteolatus KOBAYASHI, NEW SPECIES +evvvvrrinnnernenennnnss vevs.p. 116

\/ Figure 18. Cranidium, x1.5. Eochuangia zone at loc. 206.
Figure 19. Associated pygidium, x2. Loc. ditto.
Propilina antigua KOBAYASHI, NEW SPECIES. ...ttt it vnreennreansenneennaeennns ..p. 156
Figures 20a-b. Upper and lateral views, Xx1.5 Loc. 274.
v Figures 2la-b. Upper and lateral views, x4. Loc. 274.
/ . Komaspis (Parairvingella) comvexus KOBAYASHI .. ...oiiiuiiiiiiiiiiiiiiiiineennnn. p. 37
@ Figure 22. Cranidium, Xx2. Eochuangia zone at Loc. 273.
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Explanation of Plate III -

Peronopsis rakuroensis (KOBAYASHI) o iuvitvnar ettt ce e aaennns p.

Vv Figure 1. Cephalon, X8. Tonkinella zone at loc. 109.
v Figure 2. Pygidium, Xx8. Tonkinella zone at loc. 306.
v Figure 3. Pygidium, x8. Tonkirella zone at loc. 105.
v “ Kobayashiella” masariensis KOBAYASHI, New SPECIES ......c..oviuirninianannnns p-
Figures 4a-b. Upper and lateral views, x10. FEockuangia zone at Ita 7.
V' Hyolithes cvbele WALCOTT o\t et et it et et et e et it ee i as e aaaansees p.
Figure 5. Dorsal valve, Xx3. Fochuangia zone at Ita 2.
v Acrotreta yongwolensis KOBAYASHI, NEW SPECIES .....eeiiiniiiiiiiiiisiiiiaenn. D.
v Figures 6-7. Dorsal (paratype) and ventral (holotype) valve, x8. FEo-
chuangia zone at loc. 200.
Paterina coreanica KOBAYASHI, NEW SPECIS . ...oniiiiiiiiniinrreraioennnannanans p.
Figure 8. Dorsal valve, x10. FEochuangia zone at loc. Ita 7.
Lingulella manchiueriensis WALCOTT. .ot in vt it it it iiiinn ia e caeaaaatiiaeiaetnan s .
Figure 9. Ventral valve, Xx8. Fochuangic zone at loc. 281.
Pseudagnostus marginisulcatus NEW SPECIES. ... ...t ittt iiiiiiiniirnerianieaens p.
VvV Figures 10-11. Holotype cephalon and paratype pygidium, Xx4. Eochuangia
zone at Ita 2.
Phoidagnostus obsoletis (KOBAYASHI) .. .iitie ettt ieniieieiiiiinenaiannnaes p.
Vv Figures 12-13. Pygidium and cephalon, x8. Eochuangia zone at loc. 200.
V4 Figure 14. Pygidium, Xx8. Eochuangia zone at Ita 7.
Pseudagnostus primus KOBAYASHI ..ottt iiitieiiitinriinieereransissessacrnsanse p.
v/ Figure 15. Cephalon, x5. Fochuangia zone at loc. 273.
v Figure 16. Cephalon, Xx5. Fochuangia zone at loc. 200.
v’ Figure 17. Pygidium, x4. FEochuangia zone at loc. 204.
Haniwoides (?) puteolatus KOBAYASHI, NEW SPECIES ... .iviiiiiiennneennnaraneanns p. 116
Figure 18, Cranidium associated with a hypostoma, Xx1.5. Eochuangia
zone at loc. 262.
Figure 19. olotype cranidium, Xx1.5. Loc. ditto.
v Figure 20. Imperfect pygidium, X2. Loc. ditto.
VFigure 21. Complete pygidium, X1. FEochuangia zone at loc. 225.
\/ Figure 22. Imperfect pygidium, x1. FEochuangia zone near Neietsu.
Briscoia (2) sp. Indt. oo oot i e e p. 117
\/ Figure 23. Pygidium, X 1. Eochuangic zone at loc. 293.
Coosia (2) SP. INAt. o ottt i i e e e e i e e p. 105
v Figure 24. Pygidium, X1. Fochuangia zone at loc. 273.
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Explanation of Plate IV

D Komaspis (Parairvingella) comvexus KOBAYASHI . .o...oiiuniniininiiianeeeeonnens p. 37
\4 Figures 1-2. Two cranidia, X2. FEochuangia zone at loc. 262.
Elrvathiella taira KOBAYASHI, NEW SPECIES ... .iviiniinrainrnenanneeennnnnnannans p. 50
\/ Figure 3. ’quwcranidium, x2. Eochuangia zone at loc. 292.
v Figure 4. Paratype cranidium, x2. Eochuangia zone at loc. 301.
Proceratopyge (Kog?ﬁium) rotundum KOBAYASHI
< Figure 5. Meraspid cranidium, x10. Loc. 258.
\/Figure . Small cranidium, x3. Loc. 262.
J Figure 7. Laterally compressed cranidium, X2. Loc. Ita 7.
4 / 2_(& v Figure 8a. Hypostoma supposed to belong to this species, XxL.5. Loc. 262.
Vv Figure 8b. Clay-cast of the same hypostoma, x2. Loc. 262.
\/ Figure 9. Cranidium, x2. Loc. 262.
/ Figure 10. Cranidium, x3. Loc. 181.
V Figure 11. Free cheek, x3. Loc. Nei 1.
v Figure 12. Cranidium, x3. Loc. 262.
Figure 13. Transitory pygidium with 5 thoracic segments, x10. Loc. 257.
\/Figure . ‘Transitory pygidium with three thoracic segments, x10. Loc.
258.
J Figure 15. Small pygidium, x3. Loc. 292.
\/ Figure 16. Small pygidium, x2. Loc. 274.
¢ Figure 17. Pygidium, x1.5. Loc. 273.
Anomocarella (Entorachis) longifrons KOBAYASHI. ......iiiiiiiiineneeienrasinnns p. 93
L~ Figures 18a-b. Cranidium and its clay-cast, x1.5. Loc. 228.
‘/ Figure 19. Small free cheek, Xx1.5. Loc. 228.
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Explanation of Plate V

\/ Metagrawlos (2) SP. TIOV.. ot u ittt it i ittt ittt te iie s casaecesnneaeennnasonn p. 67
Figure 1. Cranidium, X2. FEochuangia zone at loc. Ita 2.
\ Proceratopyge (. StT) SD. ..ol p. 118
Figure 2. Cranidium, Xx3. FEochuangie zone at loc. 274.
Lisania conica KOBAYASHI, NEW SPECIES ... ... ...uiieuiiiiitiiiiiniennneenanens p. 36
v Figure 3. Holotype cranidium, x2. Fochuangia zone at loc. 274.
v Figure 4. Associated pygidium, Xx2. Loc. ditto.
Solenoparia subtoxea KOBAYASHI, NEW SPECIES ... .iiiuiiniiiiir it iaenaans p. 70
% Figure 5. Cranidium, X2. FEochuangia zone at loc. 274.
Gen. et sp. INdt.. oo e p. 124
\/ Figure 6. Immature pygidium, Xx6. Fockuangia zone at loc. 261.
Anomocarella (Entorachis) gracilis KOBAYASHI, BEW SPeCies .......c.o.veiniiuunnnn p. 93
\/’ Figure 7. Cranidium, X3. Black shale at loc. 256.
Pseudagnostus primus KOBAYASHL ... in ittt ittt ittt ittt e e en e ennennns p. 31
v Figure 8. Cephalon, X3. Iwayaspis shale at loc. 313.
Vv Figures 9-10. Two cranidia, x5. Loc. 313.
V v Figures 11-12. Two pygidia, x5. Loc. 313.
Eymekops mesops KOBAYASHI, NEW SPECIES. ...ttt it it iriiietnennnireneianannns p. 115
s Figure 13. Cranidium and free cheek, x3. Loc. 313.
\/ Metagranmlos SP. NOV.. ..ttt ittt e e ittt et e e e p. 67
Figure 14. Cranidium, x2. FEochuangia zone at loc. 296.
Fochuangia hana KOBAYASHI ..ottt ittt e i e e e e et ae e aereaeaas p. 35
v Figures 15a-b. Anterior and dorsal views of a cranidium, X2. Eochusngia
zone at loc. 261.
v/ Figure 16. Free cheek, Xx3. Eochuangie zone at loc. 273.
/ Figure. 17. Pygidium of which posterior spine is broken off. x1.5. Fo-
chuangia zone at loc. 111.
LOPrOTIEES SD. « vt it e e e e e e p. 121
Figure 18. Thorax and pygium, xl Compact calcareous shale at Lanhsi,
Chenchoufu, Hunan.
Gen. et sp. indt
Figures 19-20. Free cheek and imperfect pygidium, Xx1. Loc. 274.
Anomocarella (Entorachis) brevifroms KOBAYASHI . .u vt vtiriinnierneeennnennnns ...p. 93
v Figure 21. Pygidium, Xx3. FEochuangia zone at 258.
Figure 22. Pygidium and Obolus damesi WALCOTT, X2. FEochuangia zone
Y at loc. 262.
TGen. et SP. At Lo e e e e p. 124
Figure 23. Bisegmented transitory pygidium, x10. FEochuangia zone at

\/ - loc. 262.
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Twayaspis asaphoides KoBAYASHI, new gen. and species

v Figure 1. Holotype dorsal shield without free cheeks, x3.

v Figure 2. Free cheek, x3.
v Figure 3.
Vv Figure 4.

Figure 5.

V Figure 6. Detached hypostoma, x3.

Figure 7. Thoracic segments and pygidium,
\/Figure 8.
\/Figure 9.
\/Figure 10. Pygidium, x3.

All from loc. 313.

Proceratopyge (Lopnorites) rectispicatus TROEDSSON ...

Figure 11. Pygidium, x1.5
Figure 12. Pygidium showing doublure, x1.5
Both from loc. 313.

Proceratopyge (Lopnorites ?) robustus KOBAYASHI, NEW SPECIES +.vuveernernnernnns .p. 121

Figure 13. Pygidium, x1.5 Loc. 313.

Explanation of Plate VI

Cranidium with 4 thoracic segments,
Incomplete immature dorsal shield, x5.
Cephalon and thorax ; hypostoma partly exposed; Xx1.5

x1.5

Immature thorax and pygidium, x3.
Detached free cheek and thoracic segment, x1.5

............... cereesenees P 120

x3.
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Explanation of Plate VII

Koptura bispinata KOBAYASHI, new species
/ Figure 1. Incomplete cranidium,
\ Figure 2. Holotype cranidium, x1.5 Loc. 197.
V¥ Figure 3. Paratype pygidium, x2. Loc. 197.
\/ Figure 4. Small cranidium, x2. Loc. 199.
5.
6.

x1.5 Loc. 197.

v Figure Free cheek, x2. Loc. 199.
V' Figure Pygidium, x2. Loc. 196.
Figure 7. Cranidium, x1.5 Loc. 313.
FEochuangia hana subsp. conica KOBAYASHI
y Figure 8. Cranidium, xL1.5
VFigure 9. Free cheek, Xx1.5
\, Figure 10. Thoracic segment,
Figure 11. Pygidium, clay-cast,
v Figure 12. Meraspid cranidium,
Figure 13. Meraspid cranidium,
All from Loc. 196.
\/ Figure 14. Free cheek, x2. Loc. 199.
Proceratopyge (Kogenium) rotundum KOBAYASHI
v/ Figure 15. Immature pygidium, x3. Loc. 199.

x2.
X 3.
x10.
x10.

e eereeieiieee D 101
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Explanation of Plate VIII

Homagnostus hisakoshii KOBAYASHI, NEW SPECIES. .. v vuit e et itienreeneannenns p. 30
v Vv Figures 1-2. Two cephala, x5. Loc. 313.
v Figure 3. A cephalon and pygidium, x5. Loc. ditto.

\ Figure 4. Two pygidia disposed subrectangularly, x5. Loc. ditto.

i Figure 5. Two thoracic segments and a pygidium, X5, Loc. ditto.

v/Figure 6. An immature pygidium, x10. Loc. ditto. 13

Vv Figure 7. Pygidium, x5. Loc. ditto.

V' Figure 8. Pygidium, x5. Loc. 196.

\ Figure 9. Nearly complete dorsal shield, holotype. x5. Loc. 197.
oUTEE

v Figure 10. Cephalon, x8. Loc. Ita. 11.
VVv Figures 11-13. Three pygidia, x8. Loc. ditto.
.« Figure 14. Small pygidium, x5. Loc. ditto.

%L /\_\\@ \f/]eraspid (2), gen. et sp. dndt.. .. oo i e e p. 124
Figure 15. Immature cranidium, x8. Loc. Ita 11.
6 Meraspid, gen. et sp. Indt.. .ot iiit i e e p. 124
LZ 0 B Figure 16. Immature cranidium, x5. Loc. 199.
Komaspis (Parairvingella) megalops KOBAYASHI, NeW SPECIES. ... ..vvurinrvrrnnnnn. p. 37

v Figure 17. Holotype cranidium, x3. Loc. 196.
*V/ Figure 18. Cranidium, x2. Loc. ditto.
/ Figure 19. Free cheek, x3. Loc. ditto.
Figure 20. Pygidium, x2. Loc. 199.
Figure 21. Four thoracic segments, x3. Loc. 313.
'\/Figure 22. Cranidium, x3. Loc. ditto.

Ctenopyge (2) SP. INAt.. ..o i e e e e p. 56
Figure 23. Free cheek, x2. Loc. 196.

Jwayaspis asaphoides, NEW SPECIES ... v ouitirut ittt ettt te e eeaeenneannnnns p. 122
Figure 24. Two pygidia, x3. Loc. 196.

- ( Proceratopyge (Kogenium) rotundum KOBAYASHIL,. .. ..o iuiuiiiie e iniiinensennns p. 120
I 7 v Figure 25. Pygidium, x2. Loc. 199.




Jour. Fac. Sci., Univ. Tokyo Sec. II, Vol. XIV, Pt. 1, Pl. VIII

3 b L AT4 ; 5 s
VIPAH#oo Yy VPAL? T




L,L&' g/7 ‘/ Figure 24.

Explanation of Plate IX

Free cheek, x2. Loc. 199.

\/ Rhodonaspis (?) similis KoBAYASHI, new SPECIES. ... . p. 5%
Figure 1. Cranidium, x4. Loc. 242.
Hancrania brevilimbata KOBAYASHI, new SPECIES ... p. 55
v Figure 2. Holotype cranidium and a hypostoma, x3. Loc. 242.
¥ Figure 3. Paratype cranidium, %3, Loc. ditto.
N Figure 4. Another paratype cranidium, Xx3. Loc. ditto.
VFigure 5. Meraspid cephalon, xcal0. Loc. ditto.
V Figure 6. Meraspid cephalon in a later stage, xcal0. Loc. ditto.
v “ Hedinaspis” granulatum KoBayasHI, new SPECIES .ttt p. 58
Figure 7. Holotype cranidium, x3.5. Loc. 242.
\/ “ Westergaardella ” coreanica KOBAYASHI, new Species ..........ovveeuerninnnnnn. p. 78
X Figure 8. Holotype cranidium, x2. Loc. 242.
v Phalacromina minor KoBAYASHI, new SPECIES .ottt e e p. 29
i Figure 9. Holotype cranidium, x10. Loc. 242.
‘ Glyptagnostus reticulatus (ANGELINY «.....ooiiiiii i p. 27
i ] 996 - v Figure 10. Cephalon, x4. Loc. 241.
199 — Vv Figure 11. Another cephalon, x5. Loc. ditto.
) $9¢ — v Figure 12. Small cephalon, x4. Loc. ditto.
/,:)Z ve2 -V Figure 13. Pygidium, x4. Loc. ditto.
5 o5 v — VY Figure 14. Another pygidium, x3. Loc. Matsutoge.
t 9%3 — U Figure 15. Thoracic segment, x4. Ita 1.
Olenus asiaticus KOBAYASHI «...ouuoii oo ii i oo 54

v Figure 16a-b. Holotype cranidium, x3. Loc. Ita 1. QJ ? 9/ /9 ?2)

Acrocephalina trisulcata KOBAYASHI ............. ... ... .. ... 73
/ CI 93 v  Figure 17. Holotype cranidium, x4. Ita 1.
Conokephalina ornate BROGGER................c..oovn o000 o p. 76
’,, . v Figure 18. Plaster cast of holotype cranidium, (RESSER photo.). Middle Cam-
: brian, Krekling (lc), Norway.
Koptura lisani (WALCOTT) ...iiiii i i p. 101
Figure 19. Pygidium, x2. Sea-shore of Niang-niang-kung, Tschanghsing-
tao, Fuhisen, Prov. Liaoning.
Procemtopyge (Kogenium) rotundum KOBAYASHI . ........vouvnoro.. e p. 120
v Figure 20. Ventral side of pygidium, x3. Loc¢. 93003.
|/ Figure 21. Two free cheeks united by a doublure, x3. Loc. ditto.
cfr. Proceratopyge (Lopnorites) robustus KOBAYASHI, new species ......i.... ...p. 121
\( Figure 22. Hypostoma, x4. Loc. Ita 11.
Proceratopyge (Lopnorites) robustus KoBAYASHI, new species........ P p. 121
Figures 23a-b. Hypostoma, x3. Loc. 313.
Twayaspis cfr. asaphoides KOBAYASHI, NeW SPECIES .................... e, p. 122
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Explanation of Plate X

Ptychoparia Rochibei WALCOTT «.unnun e e e e e e e e S p. 42
V' Figures 1-2. Two cranidia, x1. Loc. Wuhutsui basin, (41).
v Figure 3. Cranidium and a few thoracic segments, x1. Loc. ditto.
v Figure 4. Free cheek, x1. Loc. ditto.
Tingocephalus concavolimbatus (ENDO) .............ii iiiuui . p. 35
Figure 5. Plaster-cast of the holotype cranidium of Parakoldinioidia con-
cavolimbata Expo, in fig. 20, pl. 70, ENpo and RESSER, 1937. x2. Loc.
Daizanian limestone on a slope of the 140 m. hill, 1km. north of Lashu-
fang on Tschang-hsing-tao, Fu-chou-hsien, Liaoning.

Mesocrepicephalus subquadratus KOBAYASHI. .. ..ot e e o p. 75
vy Figures 6-7. Two cranidia, x2.5 Locc. 304.
Ptychoparia bipuncta KOBAYASHI, NEW SPECIeS . .........ovvueeuunnn o, p. 4
V Figure 8. Cranidium, x5. Loc. 109.
Mesocrepicephalus airaghii KOBAYASHI ... i i p. 75

Figure 9. Cranidium, x5. Loc. 302.
Yongwolia kagasi KoBaYASHI, new sp.

.......................................... p. 64
\,/ Figure 10. Cranidium, x10. Loc. Ita 10.
, Metagraulos cfr. coreanicus KOBAYASHIL ..o i oot p. 66
v Figure 11. Cranidium, x1.5 Loc. Dai 1.
v Koptura cfr. bispinata KOBAYASHI, new speéies .................................. p. 103
Figure 12. Clay-cast of a Pygidium, x1.5. Loc. 199.
Amphoton deois (WALCOTT) . .viiiiui it e p. 34
v Figure 13. Cranidium, X3. Loc. Rinson shaie of Chunghwa area (D 1).
Elrathia chuwaensis KoBayasni, forma rinsonica, n. f................ooooieooo i . p. 47

\/ Figure 14. Imperfect dorsal shield, x2. Loc. Rinson shale of Chunghwa
area, (SaIto collection, Loc. G 4).
V4 Figure 15. Nearly complete dorsal shield, x3. Loc. ditto. (Sarro collec-
tion, Loc. G 1).
PA >0 “ Iddingsia™ orientalis KOBAYASHI . ........oiiiiiiiii e, p. 72
Figure 16. Cranidium, Xx2. Loc. Tanyo 7, Valley in the north of Hyon-
chonni, Tan’gyang-my&n, Tan’gyang-kun, Ch’ungch’ong-bukto.
PA 22/-‘2~ Hamashania (?) sp.
Figure 17. Imperfect pygidium, x1.5 Loc. ditto.
. Kingstonia parallela KOBAYASHI «....ooiuiuiii i, e p. 70
rﬁ<j&‘c] L Figures 18a-b. Dorsal and lateral views of the cranidium, x3. Loc.
Tanyo 9, West side at the mid-way between Song-hyon and Kosu-ri,
Kangong-mydn, Tan’yang-kun, Ch’ungch’ong-bukto.
P/'\ 273 | o Plethometopus longispinus KOBAYASHI ...ooovuiuiuiiiuin e, p. 68

v Figure 19. Cranidium, x4. Loc. Tanyo 7.
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Explanation of Plate XI

Elrathia hoboi REssSErR and Expo ... ... ..., A p.

v [/Figures 1-3. Three early holaspids, x10.
yv V' Figures 4-6. Three middle holaspids, x4.
¢~ Figure 7. Late holaspid, Xx3.
¢/ Figure 8. Full grown holaspid cranidium, X2.5
Loc. All from olive shale of Mapan stage at Mapanshan, Chingchia-
chengtzu, Fuchouhsien, Liaoning.

Elrathia chuwaensis Kopayashl forma rinsonica, n. f. ... ...ttt p.
v Figure 9. Early holaspid of this species (?), x3 (Loc. C 3/1).
Figure 10. Early holaspid, x3. (Loc. R52).
v Loc. Rinson shale of Chunghwa area, (Saito’s collection).
Amecephalus saitoi KOBAYASHI, NEW SPECIES & vvvvvnvtnee it ineteeirenenneeennnnees p.
j Figures 1la-b. Holotype cranidium and its clay-cast, x2. Loc. North of

Chunghwa; Rinson shale (SaiTo collection, loc. Dy).

v Elyrathia cfr. hoboi RESSER and ENDO ... ... i it ittt ciiie s p.

Figure 12. Complete dorsal shield, x4. Loc. Dark gray shale of probably
Mapan stage in Chingchiachengtzu, Liaoning. (Old institute collection).

V Ptychoparia orientelis RESSER and ENDO. ... ...ttt iiieinianas p.

Figure 13. Nearly Imperfect compliete dorsal shield, x3. Loc. Shihchiaoan
reddish shale at Peihsiiehmei (JtZ#3), east of Liaoyang, Liaoning.

48

47

51

49

43
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Explanation of Plate XII

Hundwarella (Honanaspis) matsushitai KOBAYASHI, new species .................. p. 95
[/ \/ Figures la-b. Dorsal and ventral impressions of the holotype shield, x3.
Loc. Tangshihan chocolate shale of Chinchou loc. 4.
v/ Proasaphiscus huoliensis ENDO ...... ... ..o i p. 98
Figure 2. Imperfect dorsal shield and hypostoma, x3. Loc. Tangshihan
chocolate shale at Tangshihling. southeast of Yentai, Liaoning. (Ozawa
collection)
Proasaphiscus yabei RESSER and ENDO. ... ...t iiiiiiiiiiiiiieenennnnnnns p. 98
Figure 3. Complete dorsal shield and impression of hypostoma, x3. Loc.
Tangshihan chocolate shale at Hueiyao, near Yentai, Liaoning.
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