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INTRODUCTION 

In 1932， when two of the authors， SHIMIZU and OZAKI， were sur­
veying the environs of the Heizyô 1) Coal-field， OZAKI visited the 
Sindô 2) area， about 2 km. northeast of Ken -niho 3)， to collect some 
fossils. Notwithstanding the very short time spent there (two days， 
both in inclement weather)， OZAKI collected many fossils， such as 
those of corals， cephalopods， brachiopods 4)， gastropods 4)， bryozoa 4)， 
hydrozoa 4)， etc. ; all supposed to be Gotlandian. 

Since no Gotlandian deposits were hitherto believed to be present 
in North China and Korea， the discovery of such a fossil group in 
Korea is of great interest in connection with the historical geology of 
Eastern Asia. In the foll，owing summer， 1933， SHIMIZU and OZAKI 
revisited the region， but the latter having unfortunately contracted 
dysentery shortly after the arrival there， the geology of the district， to 
our great regret， could not be studied in detail. 

後J. Shanghai Sci. Ins.， Sect. 11， Vol. 1， No. 6， 1934， p. 59. 
1) 平壌
2)新洞
3) 粂二浦
4) Ozaki's description is now in preparation. 
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I. STRA TIGRAPHY; By S. SHIMIZU and K. OZAKI 

The formation from which these fossils were collected is exposed 
in the environs of Sindô and Keihori 1) ， about 2 km. northeast of 
Ken-niho， Kôsyûgun，  Kôkaidô 2) ，  Korea. We propose here to cal l  it  the 
“Ken�niho l imestone-conglomerate， "  which ， untill our discovery of 
Gotlandian fossils there， had been believed to be of Lower Jurassic 
age (?). 

Both S .  SHIMAMUR A 3) and T. KOBAYASHI4)， who studied the geology 
of the district in detaH， considered the formation to be the base of the 
Daidô Formation . The Formation was divided into two main parts， 
the Lower (Lower Jurassic?) and the Upper (Cretaceous). The Lower 
Daidô Formation ， furthermore， was classified by SHIMAMUR A into the 
three groups : Tûd ô， Syôrinzan ， and Goson ; and the Upper also into 
the three groups : Goryûzan ， Kanhôzan ， and Honanri Groups. 

According to them ， the lowest or Tûdô Group consists of conglome­
rate and sandstone intercalated with black shale. From the black 
shale intercalated in the relatively upper horizon of the group， SHIMA­

MURA collected Estheパα sp. The pebbles of the conglomerate are 
almost always Iimestone，  rarely quartzite or clay slate of smaI I size; 
the diameter of the former reaching 20 cm. or more. KOBAYASHI 
considered them to be Ordovician .  

In our opinion， this Tûdô Group may be classified into two horizons， 
the Upper and the Lower. The Upper， from which Estheriα sp. 
coIIected by SHIMAMURA， is named here the Sindô Group， while the 
Lower is correl ated with the “Ken-niho limestone-conglomerate." 

Since the area surveyed by us is verァsmall， it is not known 
whether the Ken-niho limestone-conglomerate is confined to this region 
or not， but so far as we have surveyed ， the district in which the 
Ken-ni ho limestone-conglomerate is exposed may be divided into the 
two areas of Sindô and Ryûsenri 5). 

The Ken-niho limestone-conglomerate in the Ryûsenri area rests 
disconformably on Ordovician limestone (near Ryûsenri) ， while its 
upper part seems to change transitionally into the overlying Syôrinzan 

1) 系浦里
2) 宣言海滋賀州郡
3) S. SHIMAMURA: Geological Atlas of Chôsen， Geol. Surv.，  Govt.-Gen. ，  Chôsen， 

N o. 8， Kenjiho Shariin and Sainei Sheets， 1929. 
4) T. KOBAYASHI : On the Ordovician Formations in South Manchuria and North 

Korea， Jour. Geol. Soc. Tcìkyo， Vol. XXXVII， 1930， p. 77 (in Japanese). 
5)能川里
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Group (on the southern pass of Tekkôzan 1) Hil I) .  This group， which is 
sometimes tufaceous， consists of sandstone and shale，  and in its upper 
horizon is intercalated with marl nodules containin g  some gastropods. 
The apparent transition of the Ken-niho limestone-conglomerate in this 
area into the Syôrinzan Group is noteworthy. 

In the Sindô area， the Ken-niho Iimestone-conglomerate and the 
Ordovician limestone are bounded by a fault trending N.E. -S.W. The 
upper horizon of the conglomerate is overlain by the Syôrinzan Group， 
in the basal  part of which the Iithologic 'characters chang e in places 
into green marl at Sindô and into dark red shale on the hilI near 
Keihori . 

The Syôrinzan Group， which is wanting in the Ryûsenri area ， is 
represented in the Sindô area by a thick， dark-red conglomerate which 
is intercalated with dark， reddish purple sandstone and sandy shale. 
The conglomerate consists of sandy matrix and various kinds of peb­
bles， such as sandstone， shale， and very rarely Iimestone. The most 
interesting of these， h owever， are the limestone pebbles containing 
Gかのαnella mαnchuricαYABE and OZAKI， and Cryptozoon (?). Gかりα­
nellα mαnchuricαYABE and OZAKI is found in the Lower Cambrian 
Formation of South Manchuria， while its occurrence in Korea has been 
reported by KOBAYASHI. Our present knowledge with regard to 
Cγνptozoon (?) is rather meagre. SHIMAMURA states， however， that 
there are three horizons of Cryptozoon in the Masanri Group near 
Masanri 2). The conglomerate of the Syôrinzan Group is， therefore， 
readily distinguishable from the Ken-niho Iimestone-conglomerate by 
the lithologic characters just mentioned . 

As will be seen from the preceeding descriptions ，  the strati­
graphical relation between the Gotlandian deposits and the overlying 
formation is unknown. Judging， however， from the resemblance of 
the lithologic character of the Sindô Group to the Mesozoic coal-bearing 
formations of northern Korea， and from the fresh-water gastropods 
collected from the marl nodules of the Sindô Group， and also from 
SHIMAMURA'S  discovery of Estheriα sp. in the black shale which may 
be correlated to the Sindô Group，  there seems to be no objection to the 
conclusion that a boundary must exist between the Ken-niho l imestone­
conglomerate and the sandstone and shale groups. 

The results of our stratigraphical observations compared with 
those of SHIMAMURA and KOBAYASHI may then be tabulated as foIlows: 

1)鉄鎖山
2) 馬山県
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11. DESCRIPTION OF FOSSILS 

A. CORALS; by K. OZAKI 

Family Zaphrentidae 

Genus Amplexus Sow. 

Amplexus sp. indet .  a 

PI. IX ， Figs. 1，2 

Corallum simple or bushy， cylindrical; surface marking as well as 
calycal feature unknown . Simple corallum or corallites broad. About 

9 tablae in space of 1 cm. ， complete ， regularly arranged， horizontal or 

sometimes slightl y convex upwards ， thinner than the walL Septa also 

thin，  22 in number， rather long， but never reaching the centrum of 
corallum ; secondary septa rare. 

Amplexus sp. indet. b 

Pl. IX， Figs. 3-5 

Corallum simple， conical; at broadest part 1.3 cm. Calice and 
surface marking unknown. Tabulae complete， horizontal except near 



Gotlandian D eposits of Mσrthwest Kor eα 63 

waIl where they slope down steeply posteriorly in acute angle with 
waIl. Tabulae in younger part of corallum spaced in groups with 
intervals of three ; separated by interspaces about three times as wide 
as space occupied by each group. Septa rather short， never as long as 
1/6 diameter of corallum; secondary septa present. 
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Corallum simple， cylindrical， 1 cm. broad ; calice and surface 
marking unknown. Peripheral zone composed of small vesicles in 
single row (about 6 in 1 cm.) which show steeper slope towards' apex 
than towards cal ix. Tabulae either simple and horizontal or splitting 
irregularly ; convex upwards in very rare cases; 14 counted in 1 cm. 

No septa traceable. 

Remarks. -A single very fragmental specimen is here assigned 
with doubt to the genus C\αlophyllum on account of i ts peripheral zone 

having the thickness of one cell instead of two as in Diphyphyllum， 

which it also somewhat resembles . The latter gen us is <:haracterised 

further by having regularly disposed tabulae. 

Family Cyathophillidae 

Genus Storthygophyllum Weiss. 

Storthygophyllum ? sp. nov. 

P1. IX， Figs. 7-10 

Corallum forms astraeiform or bushy colonies ; corallites polygonal 
and prismatic， with deep cali x. Nature of bottom of calical fossa 
unknown owing to recrystallisation . 

Walls between two corallites undulated ， rather thick and two or 
three times as thick as tabulae. Corallite composed of two parts ; 
tabulated inner and dissepimen ted outer. Tabulae mostly complete， 
usually disposed horizontally， but occassional ly either concave upwards 
or flat ; 10 or more counted in 5 mm. Dissepiments relatively large， 
slightly convex and arranged in a few rows acutely conical. Septa 
very short， spinose， visible only on innermost dissepiments in traps­
verse section . 



64 Sαbu r・ô Shimizu ， m伽・emon Ozaki，αnd T，αdαhiro Obαtα 

Remarks. -This genus was established by WEISSERMEL 1) in 1894 
on S. megαlocystis WEISSERMEL， who described it as follows : 

“Stock astraeoidisch order bundeIfりrmig. Die Septen werden 
durch in zwei Ordnung entwickelte Reihen von Dornen vertreten . Die 

Dissepimente bestehen in wenigen Reihen grösser Blasen und wohlent. 

wickelten Boden . Die Vermehrung erfolgt durch Kelchsprossun g. " 
In this specimen septal spines are hardly traceable， owing perhaps 

to recrystallisation ， excepting a very short spinose septa sti ll preserved 
on innermost dissepiments . 

The specimen also more or less resembles XiphelasmαSMITH 2)， but 

in the latter the corallum is always fasciculate， whiJe the corallites ， 
which are never in contact with the wall are rounded in transverse 
section .  Therefore， until more perfectly preserved specimens are 
available， this specimen is provisionally referred to Stor・thνgophyllu m.

Family Cystiphyllidae 

Genus Cystiphyllum LONSDALE 

Cystiphyllum cfr. silurie nse LONSDALE 

Pl. IX， Fig. 13 ; Pl. X， Figs. 1， 2 

1 839. Cystiphyllum siluri側se LONSDALE: in Murcbison's Silurian System， p. 691 ， 
Pl. XVI， Figs. 1， 1a， 2. 

1902. Cystiphyllum bohemicus FOCTA: Systeme Sil. du Centre de la Eobeme， Vol. 
VIII， Tome U， p. 164， Pls. XXXV-XXXVIII. 

1927. Cystiphyllum silu行ense LANG and SMITH: A Critical Revision of tbe R ugose 
Corals Described by W. Lonsdale in Murcbison's Silurian System， Quart. Jour. 
Geol . Soc. ， Vol. 83， Pt. 3， p. 476. 

1927. Cystiphyllum siluパense WEDEKIND: Die Zoantbar匂 Rugosa von GotJand 
(Bes. NordgotJand)， Sveriges Geologiska Undersökning Ser .  Ca， No. 19， S. 65， 
Taf. 19， Figs. 3-5. 

Species represen ted by a single specimen . Corallum simple， tur. 
binate; epitheca apparently bearing faint longitudinal striae as well as 
strong and irregular annulations.  

As specimen lacks its upper portion ， nothing is known about calice. 
Internal structure of corallu m sufficiently well-pres erved for examina-

1 )  W. WEISSERMEL: Die Korallen der Silurgeschiebe Ostpreussens und des 
östlichen Westpreussens， Zeits. deut. geol. Gesel1. ， Bd. XLVI， 1894， S. 618. 

2) S. SMITH and W. D. LANG: SiJurian Corals. The Genera Xiphelαsmα， gen. 
nov . ，  and Acervulαγ旬， Schwager， with Special Reference to Tubipoパtes tαbulαtus' 
Sch.Jotheim， and Diplophyllum caespitosum， Hal1. Ann. Mag. Nat. Hist. ， Vo1. 8， 1831， 
p.89. 
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tion in thin section notwith standing crystallization of matrix deposited 
ín ínterspaces. In transverse section ， vesicu1ar tissue exhibits concen­
tr匂a1 arrangement， though very irreguJar1y ;  vesicu1es vary in size， 
always convex towards in terior of coralIum. In JongitudinaI section ， 
vesicular tissue appears to be arranged paraIleI to base of calice ; those 
near periphery of  coraIlum being narrow but e1ongated，  while those at 
ínner part are short.  Spines on convex sides of vesicu1es invi sibJe ， 
probabJy obscured by recrystaIIization of matrix. 

This  seems to be close1y aIlied to， if  not identical with ， Cystiphyllum 
silur・iense LONSDALE from the Wenlock limestone of Wenlock， Shrop­
shire ， and the E2 horizon in Bohemia . 

Cystiphyllum sp.  indet. 

PI. IX， Figs. 11， 12 

Two fra gmental specimens believed to represent another species of 
the same genus. 

Corallum rather sma]]， straight， and turbinate ;  details of the 
surface ornamentation obscured by recrystallization of its epitheca .  
Vesicular tissue of central part occupying 1/3 or  more of  entire 
corallum ， horizontal， vesicules coarser than those of outer part， which 
are always convex and slope down steeply towards interior. 

FamiIy Heliolitidae 

Genus Heliolites LINDOSTR凸M

Heliolites sp. i ndet. 

PI . X ，  Fig. 3 

A fragmentaI specimen， which undoubtedJy belongs to the genus 
Helio lites， consists of divergent tubes.  Corallites 1.6 or Iess in 
diameter and about 1 to 3 .5 mm. apart， bordered by thin wall and 
irregu Jar1y tabu lated . Tabu1ae horizontaI or concave upwards ; 9 01' 
less in a space of 5 mm . CoenenchymaI tubuli differ greatly in size， 
measuring from 0. 25 to 0.5 mm .，  horizontaIIy tabulated. Tabulae 13 or 
more in 5 mm. 

Remarks. -The foreign species most closely resembling this is 
Heliolites decipiens McCoy 1>， speci fic identi fication being impossib1e ，  

however，  because of the too fragmental nature of our material .  

1) G. LJNDSTRるM: Remarks on the H eliolidae， 1899， p. 48， PI. I1， Figs. 3-22. 
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Genus Plasmopora EDWARDS and HAlME 

Plasmopora follis EDWARDS and HAIME 

Pl. X， Figs. 4-6 

1873. PlαsmoporafoUis ROMINGER: G eology of Lower Peninsula， Geol. Sl1rv. Mich.， 
Vo1. 111， Pt. II， p. 14， Pl. III， Fig. 2. 

1899. Plasmopoγαfollis LAMBE : A R evision of the Genera and Species of Canadian 
Palaeozoic Corals， Contributions to Canadian Palaeontology， Vol . V， Pt. 1， p. 
83， PI. 11， Figs. 8， 8a. 

Specimen composed of corallites with no trace of septal spinules ， 
quite circular in transverse section ， uniform diameter cif about 1 mm. ， 
closely set ， 8 in space of 1 cm . ，  divided by numerous，  well-developed 
tabulaë at irregu]ar spaces that are concave upwards with 11 or more 
in a space of 5 mm. 

Coenenchyma consist of numerous short polygonal prismatic cel 1s 
formed by short vertical parietes and horizontal dissepiments meeting 
at right angles ; vertical parietes therefore appear zigzag in longitudi­
nal section . Eighteen or more horizontal dissepiments in a space of 
5 mm.  

Plαsmopor.αnakαmurai sp .  nov. 

Pl. X，  Figs. 7，  8 

Coral lum discoidal， rather small ; 3 . 5  cm. or less in  diameter， 
elevated along margin， also slightly elevated in its central part. 

Corallites with pseudosepta and of same dimension， apparently 
quite circular in transverse section ; bordered by thin wall and divided 
by numerous well-developed tabulae ; number of tabu lae 10 or less in 
space of 5 mm. ， mostly horizontal， but sometimes concave upwards and 
coalescing with the next one. 

CoenenchYma entirely made up of  s hort rather irregularly ar­
ranged polygonal prismatic cells ; 15 or less horizontal dissepiments in 
5 mm .  

Remarks. -Specimen greatly resembles Plasmop oγα follis E. and 
H .  mentioned above， but distinguishable from it by larger coenen­
chymal cel1s ，  larger corallites， and irregularly arranged horizontal 
dissepiments .  
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Genus Propora EDWARDS and HAIME 

Propor，αcfr. magnifica POCTA 

Pl. X， Figs. 9， 10; Pl. XI， Fig. 1 

1902. Propora mαgn併cαPOCTA; Systerne Sil . du Centre de Ja Boheme， Vol . VIII， 
Torne 11， p. 299， Pl. CVII， Figs. 1-4. 

Corallum small， spherical; corallites circular or crenulate in trans­
verse section ， all of same size， about 1.3 mm. broad ; coenenchyma 
vesicular， abundant. Tabulae in corallites concave upwards， closely 
but rather irregularly di stributed ， about 17 in space of 5 mm. No 
septal spine preserved. Coenenchymal cells more densely  crowded near 
tabulae in corallites at rate of about 1.5: 1; horizontal dissepiments 
rather irregularly spaced ， crowded at horizons where tabulae in 
coral1ite are crowded. 

This form well agrees with Propoγαm αgn併cα POCTA in all other 
features except in the absence of septal spines，  which may be ascribed 
to recrystallisation as in the case of HIα lysites eschαγoides in the present 
collection. 

The specimen also recalls Prop orα tu bu latα1) from Bohemia and 
“Helio lites伽 terstincta " 2) from Timan. But the first is  distinguished 
from the second in having tabulae rather regular1y distributed and the 
vesicules more flattened. The third form， it seems， should be assigned 
to the genus Proporα rather than to Heliolites.  lt， moreover， greatly 
resembles the Korean specimen. Prop o1・αm αgn併cα has been reported 
by POCT A from the E2 horizon of the Upper Salopian， Bohemia . 

Propora yabei sp. nov. 

Pl. XI， Figs. 2， 3 

Corall ites closely set ， rarely in contact ， generally separated by 
interspaces not exceeding 1/4 diameter of corallites; in transverse 
section uniformly broad and circular， or sometimes so slightly cren u・
lated as to be scarcely observable unless careful1y examined . Septal 
spine apparently absent .  

1) P .  POCTA; 10巴. cit.， p. 300， Pl. CVII， F'ig. 5. 
2) N. LEBEDEFF; O bersilurische Fauna des Tirnan， Mém. Corn. Géol . ，  Vol. 

XXII， No. 2， 1892， S .  13， Taf. 1， Fig. 3. 



68 S，α burô Shimizu， Kin-emon Ozαki， αnd T，αdαMγo Obatα 

Tabulae rather thin， horizontal or slightly convex upwards， and 
apparently regularly arranged . Vesicular tissue composed of vesicules 
highly arched upward s and as thick as tabulae in corallites.  

Remarks. - The nearest species to this is P，γopoγα tubulatα 
LONSD ALE 1). Apart from the septal spines，  which are not traceable ，  
the former differs from the latter in its cora11ites being more closely 
set， and tabulae being well spaced a nd regularly arranged . 

Another allied species is Prop ora mα gnificα already refered to 
above， which，  however， is also easily distinguished from the present 
specimen by the differently shaped vesicules of the vesicular tissue. 

Genus Korea nopora gen. nov.  

Genotype: Koreαnoporα proporoid白sp. nov. 

Corallum massive ， consisting of tubular corallites and interstitial 
vesicular tissue. Cora11ites crenulated in cross section ， but lacking 
distinct septal spines . Tabulae in corallites almost horizontal， but 
slightly elevated at center to form slender discontinuous (?) columella. 
Coen osteum vesicular， vesicles more crowded than tabulae in corallites . 

Remarks. -This genus is most closely related to Prop oγαE. H.， 
from which it is ， however， distinguished by the possession of cora 11ite s 
slightly crenulated， but not provided with typical septal spines ， and by 
the columella， which is slender and discontinuous (?) . It resembles 
certain species of Heliolites and Plαsmopo r・αin having a slender 
columella ，  but its coenosteum in the latter two genera is not distinctly 
tubular. 

Koreanopora proporoides Sp. n ov. 

Pl. XI， Figs. 4-6 

Corallites crenulated ， composed almost alwa ys of twelve arc-seg­
ments with their convex sides directed outwards. They are all of 
same size， about 1.7 mm. in diameter， 25 counted in a square centi­
meter. Tabulae complete， horizontal， rather regularly arranged ， but 
slightly elevated at centrum of corallites .  Tabulae thinner than walls ; 
15 in space of 5 mm.  Columella linear， as thick as walls .  Vesicular 
tissue rather irregular， but more closely set than ta bulae. Vesicule not 
so expanded as in Prop orα卯bei described in this paper. 

J) P. POCTA: op. cit. ，  p. 300， Pl. CVII， Fig. 5. 
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Family F avositidαe 

Genus Fαωsites Lam. 

F倒Josites cfr.  gotZa ndicus Lam. 

Pl. XII， F'igs. 1-6 

69 

1854. Favosites gotlandicus EDWARDS and HAIME : Brit. Fossil Corals， p. 256， Pl. 
XL， Figs. 1， 1a .  

1876. Calamopora gotlandica ROEMER : Lethaea Geognostica， 1 Theil， Bd.  1， S. 421， 

Taf. IX， Figs. 4a， b. 
1894. Favosites gotlandicus WEISSERMEL : Die Kora))en der Silurgeschiebe Ost­

preussens und des östlichen Westpreussens， Zeits. deut. geol . Gesell .， Bd.  
XLVI， S. 647， Taf.  LI， Fig.  8. 

1902. Favosites gotlandicus POCTA : Systeme Sil . du Centre de la Boheme， Vol. VIII， 
Tome 1I， p. 230， PI. LXXVI， Figs. 1-12. 

1908. Favosites goltlandica MANSUY: Contribution à la Carte Géologique de l'Indo­
Chine， Palaeontologique， p. 32， Pl. lV， Figs. 7， 7a ; PI.  V， Fig. 3.  

1915.  Favosites gotlandicus YABE and HAYASAKA : Palaeozoic Corals from Japan， 
Korea， and China， Jour. Goel. Soc. Tokyo， Vol. XXII， p. 66. 

1920. Favosites gotlandicus YABE and HAYA SAKA : Palaeontology of Southern 
China， p. 85， Pl. 1X， Fig. 6 .  

Corallum massive， composed of prismatic coral Iites radiating from 
small basal part. Corallites polygonal ， generally hexagonal， but rarely 
pentagonal or heptagonal . Diameter somewhat unequaJ， frc m 2. 5 to 
1.5 mm. Walls thin ， remarkably wrinkled in both directions， but more 
so longitudi nally than transversely. Septa as thick as wall ， rarely 
observable.  Tabulae，  which are very thin ， complete， usually horizontal ， 
but sometimes sIightly concave or convex， are numerous， ranging from 
5 to 7 in 5 mm. Mural pores large， circular， and arranged in two 
alternate rows near corners of wall .  

Neither EDWARDS and HAIME 1 )  nor YABE and HAYASAKA 2 )  have 
mentioned the number of tabulae in this species， but there are probably 
only a few in a unit length . The Bohemian species have 6 to 8 in 
10 mm.， while the specimen from Malung limestone， described by 
GRABAU 3)， had 30 in the same length. The latter， therefore， does not 
seem to be correlated with this species . 

In Eastern Asia，  this species was reported from Tonkin by MANS UY 
in 1919; Lo-jo-ping， Ichang District， W. Hupei， by YABE and HAYASAKA 

in 1915 and 1920， an d by HSIEH and CHAO in 1925; also in Shiberia， 

1) EDWARDS and HAIME : loc. cit. 
2) YABE and HAYASAKA: loc. cit . 
3) A. W. GR A BAU :  Silurian Fauna of Eastern Yunnan， 1926， p. 21 ， Pl.  1， 

Figs . 1， 2. 
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from New Siberian Islands by Tol l and from the Irkutsk basin by 
others . All these authors consider it to be of Gotlandian age. 

Favosit，ωcfr・. lorb白i EDWARDS and HAIME 

PI. XIII， Fig. 1 

1854. Favosites forbesi EDWARDS and HAIME : Brit. Fossil Corals， p. 258， Pl. LX， 
Figs .  2， 2a-g. 

1876. Calamopora forbesi ROEMER : Lethaea Geognostica， 1 Theil， Bd .I， S . 421， 
Taf. IX， Figs . 5a-c. 

1892. Favosites forbesi LEBEDE FF : Obersilurische Fauna des Timan， Mém. Com. 
Géol. ，  Vol . XII， No. 2， p.  10. 

1894. Favosites forbesi WEISSERMEL: Die Korallen der Silurgeschiebe Ostprt!ussens 
und östlichen Westpreussens， Zeits. deut. geol.  Gesell . ，  Bd . XLVI， S. 648， Taf. 
LII， Fig. 1 .  

1902. Favosites forbesi POCTA : Anthozoaires et A lcyonaires， Systeme Silurinen du  
Centre d e  la Boheme， Vol. VIlI， Tome II， p. 236， PI .  LXXVII， Figs. 5-9 ; Pl. 
C， Figs. 1二16.

1915. Favosites atl'. forbesi YABE and HAYASAKA : Palaeozoic Corals from Japan， 
Korea， and China， p. 67. 

1915. Favosites forbesi MANSUY : Contribution a l'Etude des Faunes de l'Ordovicien 
et du Gothlandien de Tonkin， p. 16， PI. III， Figs . 1-16. 

1926. Favosites cfr. forbesi GRABAU : Silurian Faunas of Eastern Yunnan， Palaeont. 
Sinica， Ser. B， Vol .  III， Fasc. 2， p. 22， PI. 1 ，  Figs. 3， 4a， b. 

Corallum hemispherical. Corallites vary in size， l arge ones usually 
scattered among small， nearly circular. The large relatively few， 
ranging from 2.5 mm. to 3， whiIe the small vary much in size， smallest 
one measuring less than 0.5 mm. in diameter， though some as large as 
2 mm. or more found among them. Mural pores n ot shown. No septal 
spine traceable.  

Species represented by a single specimen ; but c_haracteristics of 
this species so obvious that it is easy to distinguish it from its a11ied 
forms. 

The specimens from Eastern Asia， that have been referred to 
this species came from three localities ; from Tonkin by M ANSUY， 
from Ping-yi-pu， Pin-wu-hsien， KiangsÌ， by YABE and HAYASAKA， 
and from Yilung， Malung District， E. Yunnan ， by GABA U; and 
from Siberia， from the Irkutsk basin ， associated with the fol lowing 
corals: Favosites gotlαndicus， F，αvosites hisingeri， F，ωosites αsperα， 
Fαvosites lonsdαlli， Halysites cαtenular'ius， Calopoeciα cribriformis，  
Colv仰'.nα γ旬αlveolαtα， Cyathophyllum α γticulatum ， Z，αphr・entisconulus， 
etc. 
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Fa唱losit回coreαnicus sp. nov. 

PI. XIlI， Figs. 4， 5 

Species represented by two very fragmental but wel l-preserved 
specimens， but unfortunately impossible to say whether it is a frag­
ment of the cylindrical species or of a branch of the dendroidal. 

Calice almost always filIed with secondary deposits which may be 
mistaken for waIl of coralIum . Corallites prismatic， differ greatly in 
size. They ascend along the axis of the coral Ium and seem to bend 
rapidly towards the surface， where they meet obliquely; are rather 
closely set， but irregularly tabulated. Tabulae flat， rarely more or less 
convex or concave . WalI of cora1lites rather thin and undulate trans­
versely. Mural pores small and situated， in cross section ， near corner 
of polygon . 

Remarks.-The species that most closely resembles this specimen 
is Ft αv osites Sp.l)， which differs， however， from my present species in 
having large mural pores ， coarsely set tabulae， and coralIites ， the 
interior of which are striated longitudinal Iy by about 12 l inear shalIow 
furrows. 

Another species to be examined is Flαvosites mα γ'y landi.側S PROUTy2). 
Its corallites ， however， are provided with tabulae that are spaced with 
distances the thickness of the diameter of the coralIites or one-half of 
them. My present specimen is， therefore， easily distinguished from 
F αvosites mαrylandicus PROUTY by the features just mentioned . 

Fωosit，白kennihoensis sp. nov. 

PI. XIl， Fig. 7 ;  PI. XIlI， Figs. 2， 3 

Corallum massive， composed of numerous polygonal corallites of 
rather uniform size， 2 mm. or more in diameter ，  which are sometimes 
closely and sometimes coarsely tabulated， causing two alternate zones. 
Where they are closely tabulated 4 to 6 were counted in a space of 
1 mm. ，  and in the coarsely tabulated 3 or less .  Wall thin ， sometimes 
wrinkled longitudinally; mural pores irregularly distributed . 

Remarks. -This species closely resembles Ft αvosites fidelis  BARR 3). 

The latter is，  however， distinguished from the former by its smaller 

1) C. K. SWARTZ and W. F. PROUTY : Systematic Palaeontology， Silurian， Coe­
lenterata， Maryland GeoI. Surv.，  Silurian， 1929， p. 398 ，  PI. X， Figs. 1 ， 2. 

2) C. K .  SWARTZ and W'. F.  PROUTY : ibid . ，  p. 397， PI . X， Figs. 4， 5 .  
3) P. POCTA : op. cit. ， p..227. 
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corallites and fewer tabulae. The waIl of the corallite， moreover， is  
ornamented with 3 or 5 rows of small mural pores . 

F avosites kennihoensis var. regularis var. nov. 

PI.  XIII， Figs. 6-8 

CoraIlum massive; cora1lite polygonal ， rather regularly tabulated，  
11 or  less  horizontal tabulae in space of  5 mm. ， the longest diameter 
n ot exceeding 2. 1 mm. Wall thin ， wrinkled neither transversely nor 
longitudinally; in rare cases the small shcrt hoIlow tube， which will be 
mentioned in detail in the description of Fì ωosites shim izui sp. nov.， 
occurs at the junctions of their waIls . 

Remarks.-This variety i s  distinguished from Fì αvosit es k enni­
hoensis sp. nov. by the corallites being less closeJy tabulated than the 
latter and by being provided with the hollow tubes just mentioned at 
the junction of their waIls.  

Fωosit白shimizui sp. nov. 

Pl. XIV， Figs. 1-4 

'Ünly fragments were found in the loca1ity mentioned， but， as will 
be described later， a remarkable character that it possesses easily 
distinguishes it from a Il its a自nities.

Corallites prismatic or subcylindrical ， closely tabulated， unequal in 
size; large ones usually scattered among the smal1， nearly circular. 
The large， about 2 mm. in d iameter ， rather few， but small numerous; 
rather polygonal and variable in diameter. Wal1 wrinkled neither 
transversely nor Iongitudinally. Tabulae very thin， horizontal ，  but 
sometimes s1ightly convex or concave， with 15 or more in space of 
2 mm. Mural pores may be irregularly distributed.  No septal spine 
traceable. 

The outstanding character on which this species is based is the 
smal1 hollow tubes at the junction， or rarely at the middle part， of the 
wall of  corallites. These tubes very small ，  cy1indrical， rather regular 
i n size， but not more than three or four times thickness of wall even 
in largest diameter. They occur at from 2 to 6 of the corners of each 
cora1lite . Judging from its various characters， the small hollow tube 
may be a younger gemmation stage of the corallites . 
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Fa'ψosites minor sp. nov. 

PI. XIV， Figs. 5-7 

Although my specimen is very fragmental ， this species is easily 
distinguished from all allied forms of the genus by the corallites 
having the following characters : 

1. Very small diameter. 

2. Polygonal ， but not so angular as  in those of F，αvosites cfr・­
gotlαndicus， F，αvosites kennihoensis， etc . 

But the coral l ites of this species， as has already been mentioned ， 
are not so  Iarge nor s o  angular as the alIied forms ; septa and spinules 
frequently traceable . Tabulae rather regularly and closely set， but 
thinner than waIls of corall ites. Walls not wrinkled in any direction . 
Mural pores situated near corner of waIl . 

Dimensions : 
Largest diameter of coralIites 

SmaIlest diameter of corallites 

Number of tabulae in a space of 5 mm. 

Genus Palaeof，αvosites TWENHOFEL 

Palαeofavosites asperα d ' Ord ? 

Pl. XIV， Figs. 8 ， 9 ;  PI. XV， Fig. 1 

ca. 1.5 mm.  

ca .  0. 7 mm . 

17 

1855. Favosites aspera EDW ARDS and HAIME : Brit. Fossil Corals， p. 257， PI. LX， 
Figs. 3， 3a.  

1892. Favosites asper LEBEDEFF: Obsersi lurische Fauna des Timan， Mém. Com. 
Géol. ，  VoI. XII，  S. 8， Taf. 1， Figs. 1a-c. 

1894. Favosites aspera WEISSERMEL : Die Korallen der Silurgeschiebe Ostpreussens 
und d es凸stlichen Westpreussens， Zeits. deut. geoI. Gesell.， Bd. XLVI， S. 648， 
Taf. LI， Fig. 9 .  

1902. Favosites aspera POCTA : Anthozoaires et Alcyonaires， Systeme Sil. d u  Centre 
de la Boheme， Vol . VIII， Tome I!， p. 237， PI. LXXXII， Figs. 1-1 1 ;  Pl. 

LXXXIV， Figs . 1-24. 

Corallum massive， composed of numerous prismatic corallites，  all 
of about same size， less than 2 mm.， diverging radially from base 
upwards. The corallite seems to be provided with numerous small 
tubercles on its corners. These tubercles， which may be regarded as 
reIics of muraI pores， are arranged in two alternate rows on two 
adjoining corners of a corallite， but joined together on the corner where 
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two corallites are in contact with each other. Tabulae very thin ， 
complete ，  usual1y horizontal and rather regularly arranged， 21 or more 
occuring in a space of 5 mm. No septa observable. 

Remarks. -From other descriptions， the species may be divided 
into the folIowing two types : 

One， described by POCTA， is provided with two kinds of coralIites 
of di町erent size， the large ones being comparativeJy few but distributed 
rather regularly among the smalI ones which are numerous and vary 
greatly in size; the other， to which LEBEDEFF'S and WEISSEMEL'S 
specimens belong， has the cora1lites not differentiated into two kinds 
as in POCTA'S type. My specimen belongs rather to the latter type. 

This species is reported from the Caradoc sandstone and Wenlock. 
l imestone， England， and from the Gotlandian formation in Timan.  

Genus Alveolites Lam. 

Alveolites ? sp. 

Pl. XV， Figs. 2-4 

Corallum massive， composed of slightly compressed， thin-walle d 
polygonal corallites， with semi1unar calices . Calix provided with 
spinule protruding from basal part. Cora11ites irregularJy tabulated ， 
10 in a space of 3 mm. In transverse section corallites polygon al ， but 
no septal spines observed . Wall thin ， but twice as thick as tabulae. 
No mural pores. 

Genus SapporiPora gen. nov. 

Genotype: Sapp町ipora faωsitoides sp. nov. 

CoralIum massive， coralIites small， rather uniformly polygonal，  
prismatic， and united by their walls which are perforated by very large 
pores arranged in single row. Size of pores， which are almost always 
situated in the middle of walls，  attains to 1 /3 or more of wid th of wal J .  
Walls of  corallites rather thick. Tabulae seem numerous; complete， 
horizontal ，  situated at regular intervaJs . 

Increase of coralli tes almost always at junction of four walls; 
junction expands to hollow tube， which increases in diameter upwards 
until it becomes a new corall ite perfora ted by large pores in single row. 

Remarks. -From the foregoing description， this genus obviously 
must be assigned to the family Favositidae EDWA RDS and HAIME. 
In Favositidae， the genus most closely resembIing the specimen in 
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question is F，αvosites Lam. The present specimen ， however， differs 
from the genus referred to in the size and number of coral lites， the 
size of the former not attaining to 1/3 that of Fovαsites cfr・. gotlαndicus 
E. and H. ，  F'Iαvosites kenn仇oensis sp. nov. ， etc . ，  the walIs of which 
are perforated by very large pores，  while the number of corallites are 
large because of expansion of wall-junction . 

SapporiPora f，ωositoid回 sp. nov. 
PI. XV， Figs. 5-7 

Genus Sαppor・ipoγαis established by means of a number of 
fragmental specimens. Corallites very small， hexagonal， sometimes 
pentagonal， very rarely heptagonal in cross section . Septa entirely 
absent. Abou t 9 corallites in space of 5 mm. Walls rather thick， 
pierced by large pores arranged in single row and 9 in space of 3 m四.
TabuIae appear rather thin， complete，  and horizontal; about 9 or more 
in space of 3 mm. Although not invariably， gemmation of corallites 
takes place at the corners where four wal Is intersect. 

Family Auloporidae 

Genus Syringo伊ra Goldf. 

Syringopora bifurcata d'Ord .  

PI. XV， Figs. 8-10 

1854. Syringopora bifurcata EDWARDS and HAIME: Brit. Fossil CoraIs， p. 271. 
PI. LXIV， Figs. 3， 3a， b， 

1894. Syringopora bifurcata WEISSERMEL : Die KoraJlen der Silurgeschiebe Ost・
preussens und des ôstlichen Westpreussens， S. 658， T'1f. LIII， Fig. 3.  

19.26. Syringopora cfr. bifurcata GRABAU : Silurian Faunas of Eastern Yunnan， 
Palaeont. Sinica， Ser. B， VoI .  III， Fasc. 2， p. 25， Pl . 1， Figs. 8， 9 ;  PI . U， 
Figs. 1a，  b .  

Corallum massive， consisting of many fasciculated corallites rather 
closely set. Corall ites smal J ，  connected by hollow tubes. Maximum 
diameter of corallites 2 mm. ， but even minimum not smalIer than 
1.5 mm. Intervals between two contiguous corall ites range from actual 
contact to 1.5 mm . ，  rare ly 2，  apart. Corallites round or sometimes 
elliptical in cross section， provided with funnel - shaped tabul ae.  
Tabulae rather regularly arranged， six in space of 2 mm. 

Remarks. -The diameter of Syringopoγα c fr. bifurcαtα， described 
by Dr. GRAB AU， is smaller than those of specimen described by other 
authors. My specimen， however， is not so small as Grabau's. 
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Comparison of size : 

Author 

EOWAROS and HAIME 

WEISSERMEL 

GRABAU 

Diameter of corallites (in mm .)  

2-2.1 

OZAKI 

Sッringo，抑制 sp. nov. ? 

PI. XV， Fig. 1 1 ; PI. XVI， Figs. 1， 2 

2.3-3 

1 or less 

1.8-2 

CoralIum massive， consisting of many fasciculated coral Iites not so 

closely set， hence space between two contiguous corallites rather broad ， 
although those between two coralIites connected by a small holIow tube 
are mostly close to one another. WaIl  rather thick ，  marked with coarse 
annulations of growth. CoraIIites round in cross section ， provided 
with reticulated tabulae， which are thin and slope rapidly inwards.  
Maximum diameter of coraIlites about 3 mm. 

Remarks.-The present species differs from Syringoporα bifuγcαtα 
d'Orb. described in this paper in having stout coralIites and irregularly 
set tabulae. 

Family Halysit idae 

Genus Halysit es Fischer 

Hαlysit es escharoides Fischer， Bem:on 

PI. XVI， Figs. 3 ，  4 ;  PI. XVII， Fig. 1 ; PI . XVIII， Figs . 1， 2 

1854. Halysites es巴haroides EDWARDS and HAIME : British Fossil Corals， p. 272， PI. 
LXIV， Figs. 2， 2a. 

1894. Halysites escharoides WE ISSERMEL : Die Korallen der Silurgeschiebe Ost­
preussens und des östlichen Westpreussens， Zeits. deut. geol. Gesell. ，  Bd . 
XLVI， S. 663， Taf. LlII， Fig. 2. 

1915. Halysites escharoides YABE : Einige Bemerkungen ueber die Halysites­
Arten， Sci . Rep. Tôhoku Imp. Univ. ，  Sec. Ser. {lieo!ふ Vol. IV， p. 34， PI. VI， 
Figs. 3， 4. 

CoraIIum massive， large， composed of distinctly diverging coralIites 
as if rising from a single origin below. Fenestru)es，  one side of which 
is composed of from 1 to 8 coral lites without interstitial tube， rather 
irregular polygons， different in size. Ornamentation on exte rnal waIls 
of coraI Iites not observable. CoraIlites elIiptical， about 1 .2  x 1 .5  mm . 



Gotlandiαn Deposits 01 Northwest Koreα 7 7  

large， ornamented with numerous thin tabulae. Tabulae complete， 
concave upwards，  but concavities irregular; 12 or ' less in space of 
5 mm. WaII of coraIIites thicker than tabulae. No . septal . spine 
traceable. 

Dimensions : 

Size of corallites 

Largest width of fenestrules 

SmaIlest width of fenestrules 

Number of tabulae per 5 mm. 

ca. 1.2 x 1 .5  mm. 

ca. 11 . 5 mm.  

ca. 2; 5 mm. 

12 

This species is recorded from the Gotlandian of aII Isle of Gotland， 
North America ， etc. 

Halysites sindoensis sp .  nov. 

Pl. XVI， Figs. 5-7 ; Pl. XVII， Figs. 2， 3 

Some wel1.preserved specimens in my collection . Species easily 
distinguishable from alIied forms owing to one side of its fenestrules 
being al most invariably composed of a single corallite， although not 
always joined to another at the restricted edges. 

Fenestrules rather regularly polygonal， but differ in size， largest 
one composed of 8 corallites， smal 1est of 5. In my specimen， ornamen­
tation of surface of wal1s not observable owing to recrys tallisation . 
CoralI ites oval in cro路 section ， about 1 x 1 . 5  m m. ，  traversed by 
numerous thin tabulae regularly distributed and concave upwards; 14 
or more tabulae in space of 5 mm. Wal I of coralIites thicker than 

tabulae. No septal spine traceable.  Interstitial tube absent. 

Dimensions : 

Size of corallite 

Largest width of fenestrule 

Smal1est width of fenestrule 

Number of tabulae per 5 mm. 

ca. 1 x 1.5 mm. 

ca . 4 mm. 

ca. 1 mm. 

14 

Halysites sα.pporiensis sp. nov. 

Pl. XVII， Fig. 4 ;  Pl. XVIII， Figs. 3，  4 

Specimen smal1est of the 3 species described in this paper. 
Fenestrules somewhat irregularly polygonal， unequal in size; circum-
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ference of fenestrules composed of 5 to 8 coralIites and one side of 1 to 
2. Corallites elongated oval in cross section ， about 0.7 x 1 mm . Iarge 
and closely tabulated. 

Tabulae rather thick， slightly concave upwards，  5 in a space of 
1 mm . No septaI spine traceable. InterstitiaI tube absent. 

Dimensions : 

Size of coraIlite 

Largest width of fenestrule 

SmaIlest width of fenestrule 

Number of tabulae per 3 m m .  

ca. 0.7 x 1 mÍn. 

ca. 2 .5 mm . 

ca. 1 mm. 

15 

B. CEPHALOPODA ; Bv S. SHIMIZU and T. OBATA 

Family Kionocerαtidae 

Genus Spyrocerαs HYATT 

Spyroceras cfr.  microtextile FOERSTE 

PI .  XVIII， Fig. 5 

1923. Spyroceras microtextile FOERSTE : Notes on Medinan， Niagaran， and Chester 
FossiIs， Denison Univ. Bull . ，  Jour. Sci. Lab. ，  Vol . XX， p. 87， Pl. XV， Fig. 2c. 

A sIightly curved fragment of phragmocone， length 27 mm . 
Section ， though partly crushed， seems nearly circular， about 8 mm . in 
diameter. Rate of increase in diameter of sheIl very sIow， about 1 in 
22 at one part of fragment. Septal concavity 1 in 7，  septal distance 
about 2 mm. ，  correspondin g  to nearly 1/4 diameter. Siphuncle nearly 
central ， about 1 .8 mm. diameter， corresponding to about 1/4 diameter 
of shel I .  

Surface of  conch d istinctly annulated ， 自ve ar nulations as Iong as  
diameter of conch at  point where annulations are counted . Total 
length of annulation together with th at of groove above about 2 m m . ， 

height of annulation from bottom of adjacent groove 1 mm. Annula­
tions more angular than groove ，  and former narrower than latter. 

Surface of sheIl ornamented also with very fine verticaI lines ; 
because of weathering could only count 6 in a width of 1 . 5  mm. 

Remarks.- Our specimen closely resembles the Spyrocerαs micro・
textile FOERSTE from qu arry， half-a-m ile northeast of CentervilIe， Ohio， 

in argillaceous strata (Basal Gotlandian) immediatedly beneath th e 
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Brassifield limestone ; di ffering only in the number of verticaI lines on 
surface of sheIl .  

I t  is also alIied to Dαwsonoceγαs dulce (BARR. ) ，  figured by J.  
BARRANDE 1); both of his two figures being finely striated verticalIy and 
not frilled transversely on surface of shell. These characteristic 
features indicate that they belong to the genus Spyroceγαs. 

BARRANDE'S two figures differ， however， from our specimen in 
having less numerous vertical lines， more numerous annulations on 
surface of sheIl ，  higher rate of conch taper (1 in 20) ， and body size. 

SpyγocerαS 悦icrotextile FOERSTE has been reported from the Basal 
Gotlandian of Ohio， N. America ， and Dαwsonoceras dulce (BARR . )  from 
the E2 stage (Salopian) of Bohemia. Our specimen differs slightly from 
them in ornamentation . 

FamiIy Sactoceratidae 

Genus Sactoceras HYATT 

SactocerαS ozαkii sp. nov. 

Pl. XVIlI， Fig. 6 

A fragment of orthoceraconic phragmocone， smooth ， not annu・
lated ; 17. 5  mm. long and 11.5 mm. to 9.5  mm. in diameter. Section 
nearly circular， rate of taper 1 in 6. Septal concavity above 1 in 4.6，  
septal distance about  2. 5 mm. ，  number of camerae in length equal to 
diameter of conch about 4.  Siphuncle central ， with elongated nummu・
Ioidal segments ; height of segment 3 mm. to 3.5， maximum diameter 
3 mm. ， corresponding to little Iess than 1/4 diameter of conch.  

Remarks. -Specimen resembles Sαctoceγαs バchteバ (BARR.) from 
the E2 stage (Salopian) of Bohemia， but former smaller， and nummu・
loidal segments of siphuncle more elongated than that of latter. 

HYATT 2) established in 1883 the genus Sαctoceγαs， desginating 
Oγthoce1・αs γichteγi BARR. as the genotype， which he ，  however 8)， in  
1900 placed in the  genus Loxocerαs McCoy， considering the former to  
be congeneric with the latter. 

Following his designation， we provisionalJy placed the present 
specimen under the generic name of Loxoce? αs in our previous paper4). 

1) . J. BARRANDE : Systeme Silurien du Centre de la Boheme， Vol . U， 3 Ser. ， 
1868， Pl . 294， Fig. 9 ;  Pl. 295， Fig. 6. 

2) A. HYATT : Genera of Fossil Cephalopods， Proc. Bos ton Soc.  Nat. Hist. ， Vol . 
XXIl， 1883， p. 273. 

3) ZITTLE- EASTMAN : Text-Book of Palaeontology， Vol. 1 ，  1900， p. 527. 
4) S. SHIMIZU， K. OZAKI，  and T.  OBATA : Discovery of Gotlandian Formation of 

Korea， Jour. Geol. So巴 . Tokyo， Vol. XL， 1933， p. 369 ( in Japanese). 
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A. F. FOERSTE 1)， however， emended the generic definitions of the 
two genera and separated them， designating Loxocerαs distαns McCoy 
as the genotype of Loxocerαs M cCOY and Ot・thoceγαs richteri BARR. as  
the genotype of Sαctocerαs HYATT. 

According to FOERSTE， whereas genus Loxocerαs is characterised 
by the oval outline of the conch in section ， waved oblique sutures， and 
excentric siphuncle of actin oceroid structure， genus Sαctocerαs has 
the following characteristics : “ Orthoceracones with relatively small 
siphuncles ， the segments of the latter nearly spherical or slightly 
eJongated. Septal neck short， enveloped on the interior of the 
siphuncle by lunate calcareous deposits， which enlarge as in other 
Actinoceroids. Sutures of the septa directly transverse.  Described 
from the Silurian ，  etc ."  

Since our specimen deos not  show any waved oblique sutures nor 
oval outline in section nor excentric siphuncle ， it cannot be placed in 
the genus Loxocerαs of FOERSTE' S emended definition. 

Accepting FOERSTE' S  definition ， we now correct the generic name 
of the specimen to Sαctoceγαs. 

The specific name is given in honour of K. OZAKI ， who collected 
the present specimens so important to the Gotlandian geology of Korea .  

Sαoωceγαs バchter・i (BARR.)  has been reported from the E2 stage 
(Salopian) of Bohemia， but the geological age of the genus ranges from 
Richmondian (Uppermost Ordovician) to Salopian. 

Family Huroniidae 

Genus Huroniα STOKES 

Huroniα sp. 

P1.  XVIII， Fig. 7 

An orthoceraconic fragment， 18 mm . long and 14 mm. in diameter ; 
rate of taper 1 in 11 . Surface of conch smooth ， not annulated， with 
straight transverse septal sutures. Septal concavity 1 in 7， septal 
distance little less than 2 mm . ， which corresponds to about 1/7 diameter 
of conch . 

Siphuncle slightly annulated at upper extremity of segment， dia­
meter of which is about 4 mm. at inflated rim beneath its top， and 
little less than 3.5 at its bottom. 

1) A. F. FOERSTE : Notes on American Palaeozoic Cephalopods，  Denison Univ. 
Bul1 .， Jour. Sci. Lab.， Vo1. XX， 1924， p. 226. 
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Height of siphunclar segment about 2 mm . ，  being shorter than 
diarneter . Tbese characteristics of siphunclar segment seem to in­
dicate that it belongs in the genus Huroniα， eapecially in its kinship 
with Huroniα 切γtebrαlis STOKES 1) from the Niagara Group (Salopian) 
of Drummond Island ， Lake Huron ， N. America， but in our specimen 
the shape of the body is far more slender and the septal concavity 
shallower. 

Our specimen unfortunately i s  too badly preserved to enable us to 
single out further detailed characters for specific determination . 

Huγoniα veγtebralis STOCKES has been reported from the Niagaran 
(Salopian) of  N. Arnerica. 

This genus is chiefly distributed in the Silbrian ， but has been met 
with sporadically in the Richmondian (U ppermost Ordovicain) of Arctic 
America .  

Family Phragmocerαt idae 

Genus Gomphoceras SOWERBY 

Gomphoceras sp. 

Pl.  XVIII， Fig. 8 

Breviconic fragment about 14 mm. long. Provisionally referred to 
Gomphoceras. Section e11iptical with its rnajor axis in lateral direction ， 
diameters of lateral and dorso-ventral 18 mm . and 12 respectively. 

Rate of taper 1 in 2.5 to 1 in 3 ，  from which rapid increase in the 
rate of approach to apex may be inferred . Siphuncle appears to be 
tubular and exogastrir， curved dorsally， moderate in size， 3.5 mm. 
diameter at upper part of shell and 3 mm. at lower. Internal wall of 
siphuncle striated longitudinally， siphuncle filled with what is known 
as radiating deposit. Septal concavity 1 in 8， septal distance about 1 /9 
of longer diameter. 

Remarks . -Such breviconic forms are found in the genera C:ν付0 ・
cerαs， Phγαgmocerαs，  and Gomphoceras. In Cyrtoccrαs and Phαgmoceras， 
siphuncle， situated ventrally or dorsal ly， has curvature corresponding 
with its ventral outline， while in Gomphoceγαs the exogastric siphuncle 
curves gradual1y toward dorsal side of shell on approaching apex . 

1) J. BARRANDE : Systerr:e SiJurien du Centre de la Boheme， Vol. II， 4 Ser. ，  
1 870， P l .  436， Figs. 5ー7.

A. F. FOERSTE : Silurian Cephalopod s of Northern Michigan， Contr. Mus. 
Geol . ，  Uni v .  Michigan， Vol . II， 1 924 ， p. 46， Pl. V， Figs. 1， 5 ;  Pl. IV， Figs. 2， 3 ;  Pl. 
XI， Fig. 2.  
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In our specimen ， rate of taper of ventral side of shell unknown ， 
but siphuncle curved rather toward dorsal side on approaching apex. 
This certainly indicates convex outline of dorsal side . 

Unfortunately， the more important characters， such as apertural 
opening， living chamber， and external outline， cannot be seen in the 
weathered specimen. 

The genus has its main distribution in the middle Gotlandian ， but 
is met with sporadicaIly in the Lower and Upper Gotlandian to Lower 
Devonian.  

III. GEOLO GIC AL AGE 

Judging from the foregoing descriptions of these corals， it will be 
seen that the corals that predominate in the Ken-niho Iimestone con­
glomerate are Favositidae and Halysitidae， folIow ed by Tetracoralla. 
But， with regards to the remaining fossils ， such as brachiopods， gas­
tropods ，  bryozoa， and hydozoa， they are rather rare in species as well 
as in numbers of species. 

O f  the 27 species of corals described in  this paper， 11 are new 
forms hitherto undescribed ， while 8， represented by fragmental speci­
mens， admit of no specific determination . There are， however ， 8 
species whose geological ages can be stated， namely， 

Cystiphνllum cfr. silur・iense Lons. 
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Fαvosites cfr. gotlαndicus Lam. 

E n gland 
Isle of Gothland 
Bohemia 
New South Wa]es 
Russia 
Tonkin 

Wenlock Limestone 
E2 ( = Upper Salopian) 

E2 

Wenlock Limestone 
Llandoverian 
E2 
Yeringian ( = Wenlockian) 
Pentamerus-esthonus Zone 
( = U pper Valentian) 
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South China (Prov. of Hupeh) Gotlandian 

83 

North America Niagara Shale and Limestone 
( = Wenlockian or Upper 
Llandoverian) 

Fαvosites cfr. forbesi EDWARDS and HAIME 

England 
Isle of Gothland 
Prussia 
Bohemia 

Palaeofαvosites αspeγα d'Orb. 

England 

Prussia 
Timan 

Syγingopora bifuγcαtα d'Orb. 

England 
Prussia 

Wenlock Limestone 
Llandoverian 
Gotland Zone 
E2 
F2 

Caradoc Sandstone and Wen­
lock Limestone 

Gotland Zone C 
Upper Gotlandian 

China (Prov. of Yunnan) Malung Limestone 

Halysites eschaγ'oides Fischer-Benzon 

England 
Prussia 
Russia Upp. and Low. Gotlandian 
N orth America 

As will be seen from the table， it may be said that the faunal 
group represents in age the upper parts of the Valentian to Upper 
Salopian . 

The species of this faunal group and their localities in Eastern Asia 
are as follows : 

Northeastern Tonkin ， Anam 

Heliolites megαstomα 
Heliolites grα似
Favosites gotlandicus 
Hαlysites sp. 
Syringopoγα tonkine加is
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Chü-ching， Yunnan ，  China 

Fαvosites cfr・. gotlαndicus 
Fαvosites mαlungensis 
Syringoporα cfr. bifurcαtα 

Chien・shui ， Ssuchuan ，  China 

Alveolites sp. 
Heliolites interstinctus 
Plasmoporα tubular句
Hαlysites cαtenul俳句
Amplexus α仰endiculαtα
Cyαthophyllum sp. 
Ptychophyllum sp . 
Platyphyllum sp. 
Cystiphylum sp. 

Lojoping， Hupeh (“ No・jo・ping， " in Y ABE'S report)， China 

Fαvosites gotlαndicus 
Heliolites bohemicus 
Halysites sp. 

Irkutsk basin ，  Siberia 

Favosites forbesi 
Favosites gotlαndicus 
Fαvosites lonsdαllii 
Hα1νsites cαtenularius 
Calopoeciα cribr1!ormis 

Of these loca1ities， the Silurian deposits in China are divided into 
three groups : 

In Ssuchuan ， 

In Hupeh， 

3. Cha otien formation 
2. Chienshui limestone 
1 .  Huangpay formation 

3. Upper division 
2. Middle division 
1. Lower division 

This faunal group， moreover， is reported from the middle division ， 

or Chienshui limestone， in the two localities just referred to.  
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Four species of cephalopods described in this paper also agree with 
the above geological conclusions.  

Spyγocerαs microtextile FOERSTE was hitherto known only from the 
Basal Gotlandian o f  Ohio，  N.  America， but aIlied specimens have been 
reported from the E2 stage (Salopian) of Bohemia， and Carnic-Alps 1) ， 
both of them under the different generic and specific name of Dαwsono・
ceγαs dulce BARR. 

Genus Sαctoceras ranges from Richmondian (Uppermost Ordo­
vician) to Salopian ， of which S. richteri (BARR.) ，  which has some 
kinship with S. OZαkii sp. nov . ，  has been reported from the E2 stage 
(Salopian) of Bohemia. 

Genus Huγon�α is mainly a Gotlandian genus ， but has been met 
with sporadically in the Uppermost Ordovician formations of N. and 
Arctic America. 

H. vertebγαlis STOCKES， which has some relation to our specimen， 
has been reported from the Niagaran (Salopian) of N. America. 

Genus Gomphoceγαs also mainly distributed in  the Middle Got­
landian ， has been met with sporadical ly  in the Lower and Upper 
Silurian to Lower Devonian . 

From the foregoing data it may be inferred that the Chinese 
Gotlandian Sea must have extended eastwards as far as the locality in 
Korea， which so far as our 自eld-observations go， seems to have been the 
eastern end of the Sea， though much research wilI be necessary before 
this assumption can be confirmed. 

In conclusion， we wish to express our gratefulI thanks to Prof. H .  
YABE， of the Institute of  Geology and  Palaeontology， Tôhoku Imperial 
University， and Mr. T. TOMITA， of our Institute， for their kind advice 
in the course of this study. 

1 )  F. H ERITSCH : Faunen aus dem Silur der Ostalpen ，  Abb. geol. Bundes. ， Bd. 
XXIII ，  H eft. 2， 1929， S .  62， Taf. VI， Fig. 625. 
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PLATE IX 



Explanation of Plate IX 

Fig. 1 .  Amplexus sp. indet. a. Transverse section . X 2. P. 62. 

Fig. 2.  Amplexus sp. indet. a. Longitudinal section . X 2. P. 62. 

Fig. 3. Amplexus sp. indet. b. Transverse section. X 2. P. 62. 

Fig. 4. Amplexus sp. indet. b. Longitudinal section of the same specimen. X 2. 
P. 62. 

Fig . 5. Amplexus sp. indet. b. Longitudinal section of other fragmental specimen. 
X 2. P. 62. 

Fig. 6 .  Calophyllum ? sp. indet. Longitudinal section of a fragmental specimen . 
X 2. P. 63. 

Fig. 7 .  Storthygophyllum ?  sp. nov. Surface view of a specimen showing some 
calicles.  Natural size . P. 63. 

Fig. 8. Storthygophyllum ? sp . nov. Surface view of another specimen . Natural 
size . P. 63. 

Fig. 9 .  Storthygophyllum ?  sp. nov. Transverse section of Fig. 7. X 2. P. 63. 

Fig. l0. Storthygophyllum ? sp. nov. Longitudinal section of Fig. 7. X 2. P. 63. 

Fig. l 1 .  Cystiphyllum sp. indet. Longitudinal section. X 2. P. 65. 

Fig. 12 .  Cystiphyllum sp. indet. Longitudinal section of other specimen . X 2. 
P. 65 . 

Fig. l臼3. Cysはti恰phy計llum cf台r. 自討silu江汀r匂nse Lo叩n悶s. Side view of c∞orallum ，  showing annula-
tion . Natural size . P. 64. 
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PLATE X 



Explanation of Plate X 

Fig. 1 .  Cystiphyllum cfr. siluriense Lons. Transverse section. x 2. P. 64. 

Fig. 2. Cystiphyllum cfr. siluriense Lons. Longitudinal section of same specimen.  
x 2. P. 64. 

Fig. 3. Heliolites sp. indet. Longitudinal section of fragmental specimen . X 3. 
P. 65. 

Fig. 4. Plasmopora follis Milne-Edwards. Surface view of a specimen. Natural 
size. P. 66. 

Fig. 5. Plasmopora follis Milne-Edwards. Transverse section of same specimen . 
X 3.  P. 66. 

Fig. 6 .  Plasmopora follis Milne-Edwards.  Longitudinal section of same specimen. 
X 3. P. 66. 

Fig. 7. Plasmopora nakamurai sp. nov. Weathered surface of a discoidal specimen. 
Natural size. P. 66. 

Fig. 8.  Plasmopora nakamurai sp. nov. Oblique section of same specimen. X 3. 
P. 66. 

Fig. 9 .  Pl'opora cfr. magnifica Pocta. Natural longitudinal section of a spherical 
specimen . Natural size. P. 67. 

Fig. l0. Propora cfr. magnifica Pocta. Slightly oblique section . X 3. P. 67. 
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PLATE XI 



Explanation of Plate XI 

Fig. 1 .  Propora cfr. magnifica Pocta. Longitudinal section of another specimen . 
x 3. P . 67. 

Fig. 2. Propora yabei sp. nov. Oblique section of a specimen. x 3. P. 67. 

Fig. 3.  Propora yabei sp. nov. Transverse section of same specimen. x 3. P. 67. 

Fig. 4. Koreanopora proporoides sp. nov. Side view of weathered surface . Natural 
size . P . 68. 

Fig. 5. Koreanopora proporoides sp. nov. Transverse section of same specimen .  
x 3. P. 68. 

Fig. 6. Koreanopora proporoides sp. nov. Longitudinal section of same specimen. 
x 3.  P. 68. 
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PLATE XII 



Explanation of Plate XII 

Fig. 1 . Favosites cfr. gotlandicus Lam. Natural transverse section. Natural size. 
P. 69. 

Fig. 2 .  Favosites cfr・. gotlandicus Lam. Natural longitudinal section of another 
specimen. Natural size. P. 69. 

Fig. 3. Favosites cfr. gotlandicus Lam . Natural longitudinal section of another 
specimen， showing the longitudinal wrinkles of the wall of corallites. 
x 3.  P. 69. 

Fig. 4. Favo喝ites cfr. gotlandicus Lam. Transverse section. X 3. P. 69. 

Fig. 5. Favosites cfr. gotlandicus Lam. Transverse section. X 3. P. 69. 

Fig. 6. Favosites cfr. gotlandicus Lam. Longitudinal section of same specimen . 
X 3. P. 69. 

Fig. 7. Favosites kennihoensis sp. nov. Weathered surface， showing the mural 
pores. X 3. P. 71. 
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PLATE XIII 



Explanation of Plate XIII 

Fig. 1 .  Favosites cfr. forbesi Edwards et Haime . Natural size. P. 70. 

Fig. 2. Favosìtes kennìhoensìs sp. nov. Transverse sectìon. x 3. P. 71.  

Fig. 3. Favosìtes kennìhoensìs sp. nov.  Longìtudìnal sectìon of same specimen. 
x 3.  P. 71. 

Fìg. 4. Favosìtes coreanicus sp. nov. Transverse seetion of cylindrical corallum. 
x 3.  P. 71 . 

Fìg. 5. Favosìtes coreanìcus sp. nov. Transverse sectìon _of another corallum. x 3.  
P. 71 . 

Fìg. 6. Favosìtes kennìhoensìs var. regularìs var. nov. Natural longìtudìnal sec-
tìon of �pecìmen. Natural sìze .  P. 72. 

Fìg. 7. Favosìtes kennìhoensìs var. regularìs var. nov. Transverse sectìon of an-
other specìmen. x 3. P. 72. 

Fìg. 8.  Favosìtes kennìhoensìs var. regularìs var. nov. Longìtudìnal sectìon. x 3. 
P. 72. 
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PLATE XIV 



Explanation of Plate XIV 

Fig. 1. Favosites shimizui sp . nov. Transverse section . X 3.  P. 72. 

Fig. 2.  Favosites shimizui sp. nov. Slightly oblique section . X 3. P. 72. 

Fig. 3.  Favosites shimizui sp.  nov. Longitudinal section of another specimen . 
X 3.  P. 72. 

Fig. 4.  Favosites shimizui sp. nov. LongitudinaI section . X 3. P. 72. 

Fig. 5. Favosites minor sp. nov. Natural size. P. 73. 

Fig. 6. Favosites minor sp. nov. Transverse section of another specimen. X 3. 
P. 73. 

Fig. 7.  Favosites minor sp. nov. Longitudinal section of same specimen . X 3.  
P. 73. 

Fig. 8. Palaeofavosites aspera d'Orb. ? Part of corallum， showing tubercles on the 
corner of corallites. X 3. P. 73. 

Fig.  9 ;  Palaeofavosites aspera d 'Orb. ? Transverse section of same section. X 3.  
P. 73. 
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PLATE XV 



Explanation of Plate XV 

Fig. 1 . Palaeofavosites aspera d ' Orb. ? Longitudinal section of same specimen. 
x 3. P. 73. 

Fig. 2. Alveolites ? sp. A fragmental specimen， showing semilunar calices. Natural 
size . P. 74. 

Fig. 3. Alveolites ? sp. Transverse section of same specimen. x 3. P. 74. 

Fig. 4. Alveolites ? sp. Longitudinal section of same specimen . x 3. P. 74. 

Fig. 5. Sapporipora favositoides sp. nov. Natural size. P. 75. 

Fig. 6. Sapporipora favositoides sp.  nov. Transverse section . x 3. P .  75. 

Fig. 7 .  Sapporipora favositoides sp. nov. Longitudinal section of same specimen. 
x 3.  P. 75. 

Fig. 8. Syringopora bifurcata d 'Orb. A fragmental specimen . Natural size. P. 75. 

Fig. 9 .  Syringopora bifurcata d 'Orb. Transverse section of another specimen. 
x 3. P. 75. 

Fig. 1 0. Syringopora bifurcata d ' Orb. Longitudinal section of same specimen. 
x 3.  P. 75. 

Fig. 1 1 .  Syringopora sp. nov. ? Natural transverse section. Natural size . P. 76. 
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PLATE XVI 



Explanation of Plate XVI 

Fig. 1. Syringopora sp. nov. ? Transverse section.  X 3. P. 76. 

Fig. 2.  Syringopora sp. nov. ? Oblique section. X 3 .  P. 76. 

Fig. 3 .  Halysites escharoides Fischer-Benzon; Natural size. P. 76. 

Fig. 4. Halysites escharoides Fischer-Benzon. Natural size. P. 76. 

Pig.  5.  Halysites sindoensis sp. nov. Natural size. P. 77. 

Fig. 6. Halysites sindoensis sp. nov. Transverse section. X 3. P. 77. 

Fig. 7 .  Halysites sindoensis sp. nov. Longitudinal section of same specimen. x 3. 
P. 77. 
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PLATE XVII 



Explanation of Plate XVII 

Fig. 1. Halysites escharoides Fischer-Benω>ll. Natural size. P. 76. 

Fig. 2.  Halysites sindoensis sp. nov. Natural size . P. 77. 

Fig. 3 .  Halysites sindoensis sp. nov. Natural size . P. 77. 

Fig. 4. Halysites sapporiensis sp. nov. Side view of corallum. Natural size. 
P. 77. 
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PLATE XVIII 



Explanation of Plate XVIII 

Fig.  1. Halysites escharoides Fischer-Benzon. Transverse section. x 3. P. 76. 

Fig. 2. Halysites 白scharoides Fischer-Benzon. Longitudinal section of the same 
specimen. x 3. P. 76. 

Fig. 3 .  Halysites sapporiensis sp. nov. Transverse section. X 3. P. 77. 

Fig. 4. Halysites sapporiensis sp. nov. Longitndinal section of the same specimen . 
x 3 .  P. 77. 

Fig. 5. Spyroceras cfr. microtextile Foerste. Surface view， being upper portion 
weathered so as to show the inner part of the conch. Natural size . P. 78. 

Fig. 6.  Sactoceras ozakii sp. nov. Polished vertical section ， showing the structure 
of the siphuncle. Natural size . P. 79. 

Fig. 7. Huronia sp. Specimen weathered so as to show the inner part of the 
conch. Natural size . P. 80. 

Fig. 8. Gomphoceras sp. Specimen weathered so as to show the ventral side of 
the siphuncle . Natural size. P. 81. 
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