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Cretaceous Trigoniae from Amakusa Islands,
Prov. Higo, Kyishfl, Japan.
By
S. Yehara, Rigakushi.

W'a'sz 4 Plates.

With the synclinal relation, the Cretaceous formation of Amalkusa
Tslands which is overlaid by the coal bearing series (Palaeocene)
and underlaid by Palaeozoie, exposes along the both sides of the
Islands .(the east coast of Kamishima and the west coast of Shimo-
shima). 1t consists of Trigonia-Sandstone overlaid by the dmmonite-
bearing shale. From the latter Prof. Yabe described some Senonian
fossils™  (Tnoceramus Sclhmidfi Mich. var, Guaudryceras tenuilivalum
Yabe, Paclhydiscus cf. Haradat Jimbo and Peroniceras Amakusense
Yabe) identical with those found in the Hokkaido, comparing the
above-stated shale to the Puch discus bed of the Hokkaido.

Trigoma-Sandstone of Amakusa exposed at Gosho-no-ura-shima,
Shishijima and Oemura occupies the lowermost horizon of the Cretace-
ous of the Tslands and consists of the sandstone which intercalates
schalstein, shale and conglomerate. The Trigonice more richly found
than other Lamelibranchs and Gastropods in the sandstone are closely
related with those of the Hokkaido, Sakhalin, Queen Charlotte Is.
(Queen Charlotte series), Vancouver Is. (Nanaimo series), Oregon
and California (Chico series), and are divided into 4 groups and 8

species. They ave:

1) H. Yabe: Zur Stratigraphie u. Pal. d. Oberen Kreide v. Hokkaido u.
Sakhalin, Zeitschr. d. Deuntsch. Geol, Gesellsch., Bd.61, 1909, Heft.4.
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Sm?orae group + . .
T. dilapsa. sp. nov.
T. Ogoweas sp. nov.
7. Holkkaidoana Yeh.
- Sakalkurat sp. nov.
T. Yokoyamai var.
Pennatae subgroup, =
T.- subovalis Jimbo.
Glabrae group
T Kikuchiona Yok
Soaph()lde% grotp -
AL Joponica sp. hov,
~Among the Trigonia-Sandstones hitherto known in J: cipa,n the
-the one of Amakusa is considered t6 be closely connected fa,‘amstlmlly
-and s{;ratlgraphlea,lly mth thaﬁ of the Hokka,ldo a,n& Sr!:kh‘bhﬁ -

 Description of the spemesu
Hcabrae group.-
- Trigonia dilapsa sp. nov.
PL. IV. Flg 1, 1gb, ; PL. V. Fig. a.
Dlmensmm | o :
o Helght 3'7 0 mm

Lenoth 4;1 0 mm
Bleadth 14,0 mm

| Shdl Subtugonai a,nh,a,lly ‘oruneated posteally mnma,otcd and
cunea,te ventral margin strongly rounded ; anterior side convex with
its. border very long ascendmg nearly vertically to the beak and at
the same time describing a gentle curve; posterior extremity quite
narrow, -rounded or sabtmneatﬂd domml mmgm Stlcught horizontal

and shaw ply carinate.
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Eseutcheon occupying the whole upper surface, concave, anteally
wide and posteally narrow, and crossed by about 12 smooth costel-
lae which extend from the inmer border obliquely backward to the
superior border and are closer together mnear the umbones though
posteriorily they become gradually distant and finally disappear.
These costellae are distinet, somewhat raised on the surface at the
inner border, but becoming obsolete on approaching the superior.
Area excavated, anteally narrow, posteally broad, smooth except the
umbonal portion which is crossed by a series of transverse costellae
extending backward and linking those of the escutcheon with the
costae on the pallial surface of the valve.

Pallial surface of the valve provided with numerous, smooth
costae all of which originate at the border of the area ; these costae
are shed-roof-shaped, with the anterior side steep and the posterior
gen‘dy’ sloping ; 5 costae neavest to the umbones arranged concen-
trically or in oblique cﬁrves, and disappearing mnear the anterior
border ; the succeeding 5 enlarging or becoming inflated in their
middle ‘porﬁon and passing obliquely forward either to the anterior
border or to the lower; the other 2 or 8 occupying the flattened
posterior portion of the valve, straight, directed obliquely backward.

This species is clesely related to 7. longiloba Jimbo "V found
in the Trigonic-Sandstone of the Hokkaido, but it is distinguished
from the latter by the sculpture on the escutcheon and the thicker
costae all of which originate at the marginal carina. This Species'
is also allied to 7 trevicda® Yeh. from the Trigonia-Sandstone
of the Hokkaido, from which it is distinguished by the sculp‘ouré,

on the escutcheon and area and smooth costae.

1) 8. Yehara: The Cretaceons Trigoniae from Miyako and Hokkaido. Se. Rep.
Tohoku Imp. Univ. Sendai, Japan, IL. Ser, (Geology), Vol. II, No.2, 1915.
PL I, Fig 9; Pl Ii. Fig. 10a, b, 11, 12

2) ibid: Op. cit. PL II, Fig. 18, 19.
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Loeality :— Gosho-no-ura-shima, an island of Ama-
kusa, Prov. Higo;
Oemura, the west coast of Shimoshima

of Amakusa, Prov. Higo.

Trigonia Ogawai sp. nov.
PL. IV. Fig. 3—5.

Dimensgions ; —

Height 20,0 mm
Length 24,0 mm
Breadth 5,6 mm

Shell like 77 dilapsa Yeh. ; escutcheon oceupying almost the
whole of the upper surface, concave, anteally broad and posteally
narrow and erossed by about 15 smooth costellae, which extend from
the inner border obliquely backward to the superior.  Area excavated,
smooth except the umbonal portion which is ornamented with a
series of transverse costellae extending backward and linking those
of the escutcheon with the costae found on the pallial surface of
the wvalve.

Pallial portion of the valve occupied by 15 tuberculated costac
of which the 7 nearest to the nmbones ave oblique ; the next 5 on
the most inflated portion of the valve make a gentle flexure and
swell a little in their middle portion while the remaining 3 on the
Posterior depressed portion are straight and oblique.

An the external form the species resembles 7' dilopsa Yeh. and
T. brevicula Yeb., bub it is easily distinguished from the former
by the different seulpture of the escutcheon and the tuberculated
costae and from the latter by the backward eourse of the costellae
of the escutcheon. | | |
i Locality :— Gosho-no-ura-ghima, an island of Ama-

kusa, Prov. Higo.
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Trigonia Hokkaidoana ¥eh.
PL. VIL Fig. 3-5.

1815, Trigonic Hokhaidoana Yeh. : Cretaceous Trigoniac from Mi-
yako and Hokkaido. Se. Rep. Tohoku Imp. Univ. Sendai,
Japan, 1L Ser. (Geology). Vel. I1., No. 2, p. 30, PL 1, Fig. 1-8.

1921, Dhigonia efv. Hokkaidoans Yeh, : On a collection of the Cret-
aceous Fauna from Russian Sakhalin. Records of the Geol.
Committee of the Russian Far Fast. No. 12, p. 5, PL I,
Fig. 2.

Dimensions :-—
Height 25,0 mm
Length 42,0 mm ?
Bréadth 15,0 mm

The specimen from Amakusa obtained by the writor is rather
in a bad state of pregervation so that the whole characters are not
clearly diseernible.

Shell inflated in front, produced, attenuvated behind ; umbones
elevated. Pallial surface of the valve ornamented with many tuber-
culated costae; 5 or more costac on the most inflated portion of the
valve make a gentle flexure and swell a littlo in their middle portion,
while the remaining costae on the posterior depressed portion ave
straight and obliquely set.

As the writer has already mentioned in his paper called Cretace~
ous Trigoniae from Miyako and Hokkaido ”, the specimens found
in the Hokkaido as well ag in Miyako are both variable, the former
in the breadth of the edcutcheon and the latter in that of the avea.
Moreover, the anterior border of the valve in the Miyako specimens
is longer than in those of the Hokkaido, and the crenulation of the
ribs of the former are more distinct than those of the latter.

As to the specimens of Amakusa, they are more related to
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those of the Hokkaido than to those of Miyako.

T. FEvansane Meek ™ and 7. Fvansanw var. Oregane Pa-
ckard® found in the Chico group are closely related to the:present
species and the distinction of the North American species from :that

of Amakusa is the variability of the width of the escutcheon in'the
latter.

Locality : —Gosho-no-ura-shima, an island of Ama-~
kusa, Prov. Higo.
Trigonia Sakakural sp. nov.
PL. IV. Fig. 6.
Dimensions :—
| Height  €3,0 mm
Length 79,0 mm?
Breadth 14,0 mm ?

This peculiarly shaped and uniquely ornamented specics is-
unfortunately badly preserved.

Shell large, tumid; the pallial portion of the valve ornamented
with 10 or more oblique, neaxly straight costae which are broad,
heavy, rounded ridges apparently showing no tendency to become
tubercular. The 4 or more posterior costae on the depressed portion
of the valve are less conspicuous ; they are short, narrow, close and
oblique.

The species is closely related to 7. C’oZumbz'a,na. Packard” from
the Haida formation of the Queen Charlotte Series, but it is disting-
uished by having wider intercostal spaces and costae not so thick.

TLocality :—QGosho-no-ura-shima, an island of Ama-

kusa, Prov. Higo.

1) E. L. Packard: The Trigoniae from the Pacific Coast of North America:
' 1921, Univ. Oregon Publ. Vol. I, No 9, PL.. 9, Fig. 5.6. '

2) ibid: Op. cit. PL 9, Fig 7.

3) ibid: Op. cit PL 11, Fig. 1,3.
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Trigonia Yokoyamal var.
PL. VI. Fig. 8.
1915.  Trigonia Yokoyamai Yeh.: —Cretaceous Trigoniae from Mi-
yako and Hokka,ldo, Sﬁ Rep ;Tohoku Twp. Univ. Sendai,
Japan. IL. Ser. (Greolo ) Vol. TL., No. 2, p. 41, PL II,
Fig. 15, 16a, b, .17.
Dimensions :-— - S
. Height 37,0 mm
Length - 53,0 mm
Breadth 11,0 mm
. Shell aleuate wubtrmonal mﬂafoed in front a,nd attenua,ted be-
:lnnd ; umbones elevated, antelomesml anteriozr sude of the Valve
hconvex Wlde, 1‘os b01 der arcuately curved with  the lower border
'\/Vhlch is obhque posteally siphonal border obhquely truncated
- Area excavated wider posteally, with a distinct edian groove.
'Lmes of growth seen ab the siphonal border.
| P&lhal surf‘we of ‘ohe valve provided with numerous smooth
‘coétae all of whlch w1th the exceptxon of a 'few pastemm ones,
originate at the marginal carina; the costae shed-looﬂsha,pgd with
the anterior side steep and the po;temoz 0venf:ly sloping ; 6 of the
costae on the most inflated portion of the valve enlarge or become
inflated in their middle portion and pass obliquely forwards either
to the anterior border or to the lower ; the 4 1emam1ng ones occupying
fthe ﬁa,ttuned postunm p01t10n oi' the valve . originate. not: a,t the
i.ma,lgma,l border but a little below it, and are shozt nAIToW, Glose
zmd oblique. . . » .- |
‘The species is closﬂly Lela,ted to 1. Y Okowmaz Yd] of the
Cretaceous of Miyako, but it is distinguished by the thicker costaé,

the wider intercostal spaces and the angulated maiginal ecarian.

1) 8. Yehara: op. cit. p. 41, PL II, Fig. 15, 16a, b, 17.
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Locality :— Gosho-no-ura-shima, an island of Ama-

kusa, Prov. Higo.

Pennatae subgroup.
Trigonia subovalis Jimbo,

PL. VI. Fig. 1-5.

1894. Tingonia subovalis Jimbo: Beitrige zur Kenntniss der Fauna
der Kreideformation von Hokkaido. Pal. Abh., Bd. VI.
(Neue Folge Bd. IT) Heft. 8, S. 42, Taf. VIII (XXIV),
Fig. 5, ba. |
1915, Trigonia  coft. subovilis Jimbo: Cretaceous Trigoniae from
Miyako and Holdkaido. Se. Rep. Tohoku Imp. Univ. Sendai,
Japan. II. Ser. (Geology). Vol. IL. No. 2, p. 42, PL I,
Fig. 14-17. '
1921, Trigonia cfr. sublacwvis (Jimbo) Yehara: On a collection of
the Cretaceous fauna from Russian Sakhalin. Records of
the Geol. ‘Comm. of the Russian Far TFast. No. 12, Pl 1,
Fig. 2. | |
' Dimensions :—
Height 13,5 mm
Length 30,0 mm
Breadth 4,0 min
This species shows a wider distribution than the preceding
ones ; it has been first described by Prof. Jimbo from the Cretaceous
of the Hokkaido, then by the writer from the same Cretaceous and
atterward by Mr. Hayasaka from the Cretaceous of Russian Sakhalin.
The writer discovered the species also in Amakusa from the Prigonia-
Sandstone and the Ammonite-bearing shale.
As the writer has mentioned in another paper, the species contains

two forms; the one which is larger in size and thick-shelled and
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the other which is smaller in size and thin. However, they are
identical in all other essential characters. The same is the case with
the Amakusa specimens which resemble in all their essential chavacters
to the species of the Hokkaido; but the vertical and horizontal
costae are somewhat more numerous. The oblique costellae found
on the escutcheon are well preserved on some young specimens.
This species is closely allied to 7. Newcomlel Packard?  of
the Haida formation of the Queen Charlotte-series from which, however, -
it differs by a greater number of vertical costae. T Muaudensis
Whiteaves?. from the same formation is distinguished by the dif-

ferently sculptured escutcheon.
Locality : —Gogho-no-ura-ghima, an island of Ama-

kusa, Prov. Higo ;
Odo and Wadanohana, east coast of Shi-
moshima. Amakusa Is. Prov. Higo.
Glabrae group

Trigonia Kikuchiana Yokoyama
PL. VIL Fig. 1,2

1891. Trigonia Kikuchiana Yok.: On some Cretaceous fossils from
Shikoku, Journ. Coll. Se. Tokyo. Vol. IV, Pt. II. p. 363,

Pl XL. Fig. 4, 5a,b,6. -

1915.  Trigonia Kikuchiana Yok.: Cretaceous Trigoniae from Miya-
ko and Hokkaido. Sc. Rep. Tohoku Imp. Univ. Sendal,
Fapan. II. Ser. (Geology). Vol II, No. 2, p. 44, PL IT, :Tig.
1-3, 4a, b, 5a, b, 6-9.

Dimensions :—
Height 47,0 mm
Length 46,0 mm
Breadth 11,0 mm

1) E. L. Packard: Op. cit. Pl 9, Fig. 4; PL 10, Fig. 2,46; PL 11, Fig. 2
2) ibid: Op. cit. PL 9, Fig. 2.
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The species was described by Prof.Yokoyama from the Cretaceous
of Shikoku and afterward by the writer from Miyako. Tt is found
also in Amakusa. - . . -

. The well preserved specimens of Amakusa resemble those of
Miyako ; the ou;ﬂine; is ovately quadrate with the postero-dorsal margin
oblique, ';Thg areq. is wide ;. the nmbones are incurved, with 2 or 3
gulei. . Pallial portion smooth with two or more concentric line of
growth, |

. .- Some specimens obtained from the Cretaceous of the Katsuragawa,
basin,. Prov. Awa show three - or: more strong sulei on the apex of

the valve. ;
 Locality : —Gosho-no-ura-shima, an island of Ama-

kusa, Prov. Higo.
Scaphoidea group

<+ ..o+ Trigonia Japonica sp. nov.
PL. VI Fig. 6,.7.
DlmenSlons ——

_He1ght 75,0 mrﬁ ?
‘ Length 77,0 mm -
| ‘ U:Breadth lb 0 mm
Thu“e is a sPeclcs with a pbculmr shsze and ornament&tlon
It occurs at two p]aces Amakusa and Sa,nukl
The palhal surface of the Valve is prowded with numerous cord-
like costae which ougma,te ab the mmgmal border with the exception
of some posterior ones; two or more costae of the umbonal poition
are concentric, but the remaining ones occupy a greater portion of
the valve are curved.
The tubercles on the costae in the middle portion of the valve
ave irregular and thick. ,
Area smooth biforcated ; a row of tubercles is on the median

}gloove at the umbonal portion.
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- Tocality : —Oemuza, the west coast of Shimoshima,
in Amakusa, Prov, ngo Klta,da,m PlOV

Sanuki.

| Explanatlon of Plate IV.
(All figures in Nat. size)

Fig. 1,1a. Tit @gama dzlapsa sp. nov. Trigonia-Sandstone of (;rosho-no-
R ura-shima, Amakusa Is.; external miould of an adult
specimen. "

Fig. 2. fl’v*igo;%?cz'dildp;ec& sp. nov: Trigenia-Sandstone of Gosho-no-
ura-shima, “Amakusa Is.; external mould showing the
costellde of the ‘escutcheon and area. | “

Fig. 8-5. Trigonia Ogawai Sp. 1nov. T, goniu-Sandstone of Gosho-
no-ura-shima, Amakusa Is.; external moulds. '

 Fig. 6. Trigonia Sakakurai sp. nov. Trigons- -Sandstone of Gosho-
no-ura-shima, Amakusa Is.; external mould of an adult

specimen whose umbonal and posteal portion are ot

- preserved. I S

* Explanation of Platé V.

| | (AL ﬁgu'fes'" in Nat. size)

Fig.. & :'Sﬁzgoma dil .psz sp. nov. and I*lg b. Trig gonia Ogawai sp.
nov. Trig Joma-Sandstone of Gosho-no-ura-shima, Amakusa

Is.; external mould.

Explanation of Flate VI
(All figures in Nat. size)
Fig. 1,2. Trigonia subovalis Jimbo. 4 mmenite-bearing shale, Wa-
danchansa of Kamishima, Amakusa Is.; adult specimens.
Fig. 3-5. Trigonia su'ovalis Jimbo. dimmo:.te-bearing shale, Wa-
danohana of Kamishima, Amakusa Is. ; showing costellae
on the escutcheon of young examples.
Fig. 6. igenia  Juponica sp. nov. Izumi-Sandstone, Kitadani,
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‘Prov. Sanuki ; external mould of an adult specimen whose
B umbonal portion is not preserved.

Fig. 7. Trigonia Japonica sp. nov. Trigonia-Sandstone of Oemurs,
of Shi:moshim&‘,;;Amakusa, Is. ;. external mould of an adult
specimen whose posterior portioﬁ is not preserved.

Fig. 8. %igonia Yokoyamai var. Tm’gom'q-Séndstone of * Gosho-
no-ura-shima, Amakusa Is, external mould. of an adult
specimen. | .

Explanation of Plate VII,
ST - (All figures in Nat. size) -

Fig. 1. Trigonia kikuchiana Yok. Trigonia-Sandstone of Gosho-
no-ura-shima, Amakusa Is.; external mould /

Fig. 2, Trigonia kz‘]cdb]aicwm Yok. Tirigonia-Sandstone of Gosho-

~bo-ura-shima, Amakusa Is.; external mould of a pressed
| specimen. o ‘ L

Fig. 3. Trigowia Hokkaidoana Yeh Trig- ma-S&ndstone of Go-
sho-no-ura-shima, Amakusa Is. ; external mould of an adult
specimen whose poste°1 pOI‘thD is not preserved.

Fig. 4, 5. Tri rigonic Ho]ckazdcana Yeh - Trig Jmna—Sa,ndstone of Gc-
sho-no-ura shima, Ama,kusa Is ; external moulds of two
3pe01mens Whlch show a portmn of the shell.
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