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Fusulinids from the Middle Upper Carboniferous
Itadorigawa Group in Western Shikoku, Japan*

Part II. Genus Fusulinella and other Fusulinids

Ken-ichi Isuir

(With 11 Tables and Plates VI-XII)

Description of species (continued)

Family Fusulinidae MOLLER, 1878
Subfamily Staffcllinae A. M.-Macray, 1949

Genus Pseudoendothyra MicuaiLov, 1939
Pseudoendothyra sp.
(Plate VI, Figure 14)

Only one axial section was obtained, which is highly replaced by secondary minerali-
zation. 'T'he following brief accounts are given on the base of this specimen. Shell
small, with broadly angular central portion, but with narrowly rounded central portion
in inner volutions. Lateral slopes nearly straight or slightly concave. Number of
volutions seems to be about 4. Diameter is about 0.754 mm. Form ratio is 0.5. Mode
of spirotheca, chomata and tunnel can hardly be described owing to secondary minerali-
zation. In general shell features the present specimen belongs to the genus Pseudoendo-

thyra.
Material: — Reg. no. PF 1275, loc. 2, the It; fossil zone at Itadorigawa.
Occurrence: — Only one specimen occurs in the It; fossil zone of the Itadorigawa

group at Itadorigawa, Kurosegawa-village, Higashiuwa-gun, Ehime Prefecture.

Pseudoendothyra ? sp.
(Plate VI, Figures 10-13)

Several incomplete axial sections are at hand. They are so highly replaced by
secondary mineralization that they cannot be determined exactly. The following brief
accounts are given for these specimens: Shell subspherical with a round periphery.
Inner volutions seem to possess a subangular or narrowly rounded periphery. Number
of volutions is at least 4 to 5. Diameter is 1.148 to 1.763 mm. Chomata and tunnel are
indistinct. Proloculus is spherical and its outside diameter is 49 microns in a sagittal
section. In a well preserved part of the outer volutions spirotheca is thick and consists
of a indistinct tectum, a thick diaphanotheca, and thin upper and lower tectoria.

* Contribution from the Department of Geosciences, No. 79.
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Material: — Reg. no. PF 1243, 1244, 1245, 1246, loc. 2, the It, fossil zone.

Remarks: — The present specimens differ from the type-species of Pseudoendothyra,
Fusulinella struvii MOLLER, in shell form which is lenticular in the latter. According to
RAUSER (1959, p. 207), shell form of Pseudoendothyra is lenticular, nautiloid, to spherical
in adult stage with umbilical areas from angular to concave. In shell form, the present
specimens resemble some spherical forms of Pseudoendothyra and of Staffella. In smaller
number of volutions, however, the present specimens resemble Pseudoendothyra more than
Staffella.

Occurrence: — The present specimens occur rarely in the It, fossil zone of the Itadori-
gawa group at Itadorigawa, Kurosegawa-village Higashiuwa-gun, Ehime Prefecture. One
doubtful specimen occurs from the It, fossil zone at loc. 62 of Itadorigawa.

Subfamily Ozawainellinae THoMPSON et FORSTER, 1937

Genus Fostaffella RAUSER, 1948

1948 Rauser, Tp. Mucr. reon. nayk AH CCCP, Bbmi. 66, crp. 15-16
1951 Rauser, Tp. HMuer. reoa. mayk AH CCCP, copae-onpez., crp. 46
1956 Putrja, Tp. BHUI'PU, HoB. cep., som. 98, ‘“Mukpodpayna CCCP”, c6. 8, crp.
78
1958 SHENG, Palaeont. Sinica no. 143, new ser. B, no. 7, p. 12, 70
1959 Rauvser, AH CCCP Mocksa, “Ocuoser ITarcorToAornn’’, CripaBod. MaACOHT.
reon. CCCP, u. npocreimue, crp, 208

Type-species: — Eostaffella parastruvei RAUSER, 1948

Remarks: — According to RAUSER 1959 (p. 208), Eostaffella has the following shell
character: Shell discoidal or lenticular to nautiloid, involute; spirotheca undifferentiated
or with a tectum, a protheca and a weak outer tectorium; Pseudochomata, and weak
chomata present.

Eostaffella differs from Millerella 'THoMPSON, 1942 by that the latter has the more
flattened shell, and the more rapidly expanding and evolute outer volutions. Likeweise,
Paramillerella 'Trnompson, 1951 is distinguished from Millerella by its more nearly involute
shell, more massive chomata and more nearly spherical shell (Taompson, 1954, p.7).
If the above cited difference in chomata is ignored, Paramillerella is quite similar to
Eostaffella. Since the mode of chomata may not be a difference of generic rank in this
case, Paramillerella may be included within Eostaffella either as a synonym or as a sub-
genus. Shell forms of their type-species are somewhat different from each other.
Whether this difference can serve as a subgeneric character must await for future investi-
gation. Here, the generic name FEostaffella is applied in wide sense including Paramille-
rella.

Eostaffella sp. cfr. Eostaffella bigemmicula (Igo), 1957

(Plate VI, Figures 1-5)
Compare:
1957  Mllerella bigemmicula Ico, Sci. Rep. Tokyo Kyvoiku Daigaku, sec. C, vol. 5,
no. 47, p. 172-174; pl. I, figs. 1-4, 6, 9, 15, not 7, 8, 27
Description of specimens from the Itadorigawa group : — Shell very small, usually symme-
trical and plano-lenticular, median portion angular in outer volutions and rounded in
inner volutions, but in a small specimen (Pl. VI, Figs. 5) median portion 1s rounded
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Fusulinids from the Middle Upper Carboniferous Itadorigawa Group 3

even in outer volutions. In general, volutions are in contact one after another at
umbilical areas. Form ratiois 0.3 to 0.4. Length is 0.082 to 0.189 mm; diameter is
0.226 to 0.389 mm. Number of volutions is 3 to 4.

Proloculus is 29 to 49 microns. Shell expands gradually. Spirotheca is usually
undifferentiated and very thin. In outer volutions a tectum appears sometimes. Chomata
are asymmetrical, weakly developed and sometimes indistinct.

Measurement: — See Table 1, p. 29.

Material: — Reg. no. PF 1218, 1220, loc. 32; PF 1223, 1oc. 20; PF 1067b, loc.
37; PF 1222, loc. 35, the It; fossil zone at Itadorigawa, PF 1196, 1147a, loc. 62, the It,
fossil zone at Itadorigawa.

Remarks: — Millerella bigemmicula 1co, 1957 must be referred to Eostaffella, above
mentioned, with regard to the very narrow umbilical areas and the rather involute shell
form. The present specimens closely resemble some specimens. including the holotype,
of “Millerella’ bigeminicula 1co, 1957 (pl. 1, figs. 1-4, 6, 9. 10, 15) from the Millerella
bigemmicula-Pseudostaffella kanumai subzone of the zone of Millerella in Fukuji, the Hida
Massif, but the chomata are not so well developed in the present ones as in the holotype.
Therefore the present specimens are here cited as a comparable form of Eostaffella
bigemmicula. In Fukuji specimens there are some other ones (pl. 1, figs. 7, 8, 27) in
which the last volution is more nearly rounded and the umbilical area is wider and more
concave. Inthese respects they resemble more closely Eostaffella (Millerella) umbilicata
Kireeva, 1951 (p. 62, pl. 2, figs. 1, 2) | = Millerella| from the upper Namurian to the
Verei bed of the Russian Platform and adjacent districts than E. bigemmicula.

The present specimens differ from Eostaffella multabilis RAUSER, 1951 (p. 56, 57, pl. 1,
figs. 23-25) from the upper Kayalian Stage to the Kashir bed of the southeastern part
of the Moscow Basin, in symmetrical shell, more indistinct chomata and not endothyroid
coiling.

Occurrence: — The present specimens occur rarely from the It, and It; fossil zones
of the Itadorigawa group at Itadorigawa, Kurosegawa-village, Higashiuwa-gun, Ehime
prefecture.

Eostaffella sp.
(Plate VI, Figure 6)

Shell very small inflated lenticular, with sharply angular central portion, convex
umbilical areas, and straight lateral sides. Central portion of shell becomes angular in
outer three volutions. Form ratio is 0.53. Diameter is 0.291 mm. Length is 0.156
mm. Number of volutions is 4. Shell expands uniformly, but in last volution height
of chamber expands only slightly. Spirotheca is usually undifferentiated. Chomata
are weakly developed and indistinct. Tunnel is indistinct.

Measurement: — See Table 1, p. 29.

Material: — Reg. no. PF 1221, loc. 37, the It, fossil zone.

Remarks and Comparison: — This species is represented by only one axial section.
Accordingly, the above description cannot be regarded as being sufficient. However,
this specimen is supposed to resemble Eostaffella kashirica RAUSER, 1951 (p. 53, pl. 1,
figs. 13, 14) from the western part of the Moscow Basin in the form, size and poor develop-
ment of the chomata. More detailed comparison between the two is difficult until more
sufficient material becomes available.

Occurrence: — The It, fossil zone of the Itadorigawa group at Itadorigawa, Kurose-
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gawa-village, Higashiuwa-gun, Ehime Prefecture.

Genus Millerella THOMPSON, 1942
Millerella ? sp.
(Plate VI, Figures 7-9)

Shell discoidal, with angular central portion and slightly concave umbilical areas.
Shell usually slightly asymmetrical and highly variable from volution to volution. Last
volution seems to be evolute in umbilical areas. Form ratio of axial length to maximum
diameter is 0.2 to 0.3. Length is 0.086 to 0.111 mm. Diameter is 0.361 to 0.406 mm.
Number of volutions i1s 3 to 3 1/2. Proloculus is 41 to 45 microns in diameter.
Shell coils loosely and expands uniformly. Spirotheca is very thin and usually undiffer-
entiated. In outer volutions a tectum appears sometimes. Chomata weak. discontinu-
ous, or indistinct. Tunnel indistinet.

Measurement: — See Table 2, p. 29.

Material: — Reg. no. PF 1195a, loc. 73: PF 1194a, 1207b, loc. 57, the It, fossil
zone, PF 1193b, loc. 62, the It; fossil zone at Itadorigawa.

Remarks: — Since the last volution seems to be evolute and since the shell coils loose-
ly, these specimens may belong to the genus Millerella. Since this form is represented
by only three axial sections. and the preservation is very poor, it is better to leave this
species unnamed until more sufficient material becomes available.

Occurrence: — The present specimens occur rarely in the It, and It, fossil zones of
the Ttadorigawa group at Itadorigawa, Kurosegawa-village, Higashiuwa-gun, Ehime
Prefecture.

Genus Ogzawainella TrOMPsON, 1935
Ozazwainella angulata (Covrani), 1924
(Plate VI, Figures 15-22)

1924 Fusulinella angulata Coraxi, Serv. Géol. Indochine, Mém., vol. 11, fase. 1,
p. 74, 75, 132, 133, pl. 2, figs. 12-14, 16-18, 20, 21, 35.
1930 Staffella angulata, LEg & CHEN, Nat. Res. Inst. Geol., Mem., no. 16, p. 117,
118, pl. 7, Ags. 12-21.
1934 Orobias angulata, CueN, Nat. Res, Inst. Geol., Mem., no. 16, p. 38, 39, pl. 6,
figs. 1-4, 6, 20.
1941 Ozawainella angulata, Torivama, Geol. Soc. Japan, Jour., vol. 48, p. 564, figs.
1-5.
(cfr) 1944 Ozawainella sp. ofr. Ozawainella angulata, Torivama, Japan. Jour. Geol.
Geogr., vol. 19, nos. 1-4, p. 69, 70, pl. 6, figs. 1, 2.
1951 Oszawainella angulata, Ravser. Tp. Mucr. reox. nayk AH CCCP, cnpas-
onpei., crp. 140, Taba. 11, dur. 6, 7
1957 sawainella angulata, 1co, Sci. Rep. Tokyo Kyoiku Daigaku, Sec. C, vol. 5,
no. 47, p. 181-183, pl. 3, figs. 1-3.
1958 sawainella angulata, SHENG, Palacont. Sinica. no. 143, new ser. B, no. 7, p.
14, 72, pl. 1, figs. 22-24
Description of specimens from the Itadorigawa group: Shell very small, and lenticular;
involute from inner volution. Central portion is sharply angular and lateral slopes are
almost straight. Polar regions are broadly and slightly inflated. In two axial sections
length is 0.213 to 0.230 mm, diameter is 0.475 to 0.557 mm and form ratic is 0.38 to 0.43.
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In an oblique section diameter attains to more than 0.918 mm. Number of volutions is
about 3 to 4. Proloculus is spherical; its diameter is 33 to about 49 microns.
Spirotheca is thin, composed of a tectum and upper and lower layer, but differentiation
of spirotheca into layers is indistinct. Chomata are ribbon-like (RAUSER, 1951, p. 28),
and gently slope poleward from tunnel. Tunnel is indistinct.

Material: — Reg. no. PF 1136b, 1253, 1256d, loc. 57; PF 1010b, 1254, 1257, loc.
44; PF 1030b, loc. 35; PF 1034b, loc. 73, the It, fossil zone at Itadorigawa.

Remarks: — 'This is not richly represented in the Itadorigawa collection. However,
the present specimens, especially two axial sections may be identifiable with one of the
original figures (pl. 2, fig. 17) of Ozawainella angulata (CoLANI) by the above shell charac-
ters. i

Some oblique sections show larger diameter and may not possibly be conspecific
with the typical form. However the former may, if restored, resemble the latter in shell
form and mode of chomata. Furthermore, it may be nearly as large as some Russian
examples of this species in shell size (RAUSER, 1951, p.140). Accordingly, at present the
writer 1dentifies also these larger specimens with Ozawainella angulata.

Occurrence: — The present specimens occur rarely in the It; fossil zone of the Itadori-
gawa group at Itadorigawa, Kurosegawa-village, Higashiuwa-gun, Ehime Prefecture.

Subfamily Schubertellinae SKINNER, 1931
Genus FEoschubertella 'T'HomPson, 1931
Eoschubertella toriyamai IsHII, sp. nov.

(Plate VI, Figures 23-37)

1958 Eoschubertella obscura, Torivama, Mem. Fac. Sci., Kyushu Univ., Ser. D,
Geol., vol. 7, p.25-27, pl. 1, figs. 11, 13, ? 10, 14.

Diagnosis: — Shell very small, subspherical; first volution nautiloid to endothyroid;
proloculus moderate; shell loosely coiled; height of chamber of last volution expands
rapidly; chomata generally not present, but in some specimens very rudimentary;
spirotheca generally represented by an undifferentiated layer.

Description: — Shell very small, subspherical with rounded poles. Number of
volutions is usually 3 to 3 1/2. Axial length is 0.230 to 0.525 mm. Median width is
0.230 to 0.458 mm. Form ratio is 1.0 to 1.4. First volution of some specimens is staf-
felloid, slightly irregularly coiling at a large angle to axis of outer volutions. In some
other specimens (P1. VI, Figs. 35-37) first volution is endothyroid, coiling at a right angle
to axis of outer volutions.

Proloculus is moderate and spherical. Its outside diameter is about 41 to 78 microns.
Shell coils loosely. In some specimens, including holotype, height of chamber of last
volution expands considerably rapidly.

Spirotheca is generally represented by an undifferentiated layer which is, however,
not a single dark homogeneous layer. In outer volutions it is rarely composed of’ a
tectum and a diaphanotheca-like transparent layer. Tectoria cannot be clearly recogniz-
ed. Septa are not fluted.

Chomata are generally not present, but in some specimens (Pl. VI, Figs. 32-34)
they exist though very rudimentary.

Measurement: — See Table 3, p. 30. :

Material: — Holotype, Reg. no. PF 1098b, loc. 35, the It. fossil zone of the Itadori-
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gawa group at Itadorigawa. Other specimens, PF 1022b, 1205, 1216, loc. 32; PF 1202,
1203, 1oc. 35; PF 1207a, 1209, 1210, 1215a, 1256e, loc. 57; PF 1217, 1oc. 20; PF 1208,
loc. 43; PF 1132a, loc. 73, the It, fossil zone at Itadorigawa. PF 1276, 1oc. 29, the It;
fossil zone at Itadorigawa.

Remarks: — This species shows a wide range of variation. Broadly speacking, it is
divided into three groups on the basis of the following shell characters:

1) the first group represented by the holotype (PL.VI, Fig.31): 1. comparatively large
size, 2. subspherical form, 3. rudimentary chomata, 4. the last volution expanding rapidly.

2) the second group represented by the specimen Reg. no. PF 1210 (P1.VI, Fig.28):
1. small size, 2. more nearly spherical form, 3. rudimentary chomata.

3) the third group represented bythe specimen Reg. no PF 1216 (PL. VI, Fig. 36)
1. subspherical form, 2. rudimentary chomata, 3. the first volution endothyroid.

Comparison: — This species is compared with Eoschubertella obscura (LEE et CHEN),
1930 from Huanglungshan and Chuanshan of China. This species resembles especially
the subellipsoidal specimens of E. obscura (Lee & CHEN, 1930, pl. 6, figs. 12-15). The
former, however, differs from the latter in mode of the chomata. That is to say, the
chomata of E. obscura are prominent even in the outer volutions, while in the present species
the chomata are hardly recognized or exist rarely as rudimentary form.

The third group of the present species resembles the lectotype of E. cbscura (LEE &
CHEN, 1930, pl. 6, fig. 12) in shell form. Tke former, however, differs from the latter
in its more rudimentary chomata, larger proloculus and the endothyroid first volution.
The third group resembles Schubertella obscura in RAuser (1951, pl. 2, fig. 22) and Schuber-
tella gracilis RAUSER, 1951 (pl. 2, figs. 29, 30) from the Russian platform and adjacent
districts in the shell form and the mode of coiling. The present species can easily be
distinguished from these Russian species by its more rudimentary or absent chomata.

Some specimens (samples: D 291, 263, pl. 1, figs. 11, 13) of Eoschubertella obscura
which was reported from Akiyoshi by ToRrRivAmA resemble the present species more than
the above-mentioned specimens in LEE & CHEN and in RAUSER in the subspherical form,
undeveloped or rudimentary chomata and other characters, therefore ToORIYAMA's speci-
mens may be conspecific with the present species.

Occurrence: — This species is abundant in the It, fossil zone and it is rare in the It,
and It, fossil zones of the [tadorigawa group at Itadorigawa, Kurosegawa-village, Higashi-
uwa-gun, Ehime Prefecture.

Eoschubertella sp. cfr, Eoschubertella lata (LEe et CHEN), 1930

(Plate VI, Figures 38-40)
Compare:

1930 Schubertella lata 1.EE et CHEN, Nat. Res. Inst. Geol. Mem., no. 9, p. 119, pl.
6, figs. 9-11.

1951 Schubertella lata, Rauser, Tp. Mucr. reoa. nayk. AH CCOCP, cnpas-onpeg.,
ocrp, 81, Taba. 3, ¢ur. 14

1956  Schubertella lata, Purrja, Tp. BHUT'PU, nos. cep., sem. 98, “Muxpodpayna
CCCP”, cb 8, crp. 410, 411, TabA. 6, Pur. 9

1957  Eoschubertella lata, Ico, Sci. Rep. Tokyo Kyoiku Daigaku, sec. C, vol. 5, no. 47,
p. 186, 187, pl. 3, figs. 6-8.

1958 Sehubertella lata, SHENG, Palacont. Sinica, no. 143, new ser. B, no. 7, p. 19,
20, pl. 2, figs. 7-12.

Description: — Shell very small, subellipsoidal with bluntly pointed poles. Central
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portion usually flattened or slightly convex. First volution is endothyroid, coiling at a
nearly right angle to axis of outer volutions. Second volution is nautiloid, somewhat
irregularly coiling at a large angle to axis of first and outer volutions. Number of
volutions is usually 4. Axial length is 0.410 to 0.557 mm. Median width is 0.262 to 0.361
mm. Formratiois 1.5t01.6. Proloculus is very small and spherical. Itsoutside diameter
is 25 to 41 microns. Shell coils tightly in first two volutions but expands more or less
rapidly from third volution onward. Height of chambers of last volution is lowest
immediately above tunnel, and increases rapidly poleward from tunnel.

Spirotheca is very thin; it is represented by an undifferentiated layer in first to second
volution, which is not a single dark homogeneous layer. From third volution orward
it 1s differentiated into two layers; namely a tectum and a less dense diaphanotheca-like
layer. Transparency of a diaphanotheca-like layer increases from fourth volution. In
addition upper tectorium is sometimes observed around chomata as thin and discontinuous
dense layer, but generally it can hardly be recognized. Septa are unfluted except for polar
regions, where they are verv weakly fluted.

Chomata are comparatively prominent in outer volution. Their polar sides gently
extend to polar ends. Tunnel is narrow.

Measurement: — See Table 3, p. 30.

Material: — Reg. no. PF 1213, 1214, loc. 73; PF 1199, loc.43, the It, fossil zone
at Itadorigawa, PF 1200a, loc. 60, the It, fossil zone.

Remarks: — THomPsON (1937, p. 118-124) divided the genus Schubertella into two
subgenera, Schubertella s.s (type-species: Schubertella transiforia STAFF et WEDEKIND,
1910) and Eoschubertella (type-species: Schubertella lata 1L et CHEN. 1930). Later,
he (1948) raised them subgenera to generic rank. He stated the differences between the
two genera as follows: ‘‘the spirotheca of the former |FEoschubertella| is composed of a
tectum and upper and lower tectoria, whereas that of the latter is composed of a tectum
and a diaphanotheca. Also, the shell of Eoschubertella is more highly ellipsoidal and more
loosely coiled than that of Schubertella’ (THOMPSON, 1948, p.33). The lower tectorium
of Eoschubertella mentioned by THOMPSON corresponds to the diaphanotheca-like layer
in the above description of the present paper.

In the specimens of Eoschubertella sp. cfr. E. lata from the Itadorigawa group, as well
as of E. toriyamai and E. sp. cfr. E. obscura described below, the lower layer (THOMPSON’S
lower tectorium) is transparent (diaphanotheca-like) or not transparent (tectorium-like).
In the younger stages of the ontogeny the spirotheca is undifferentiated layer, but in the
early mature stage it becomes differentiated into a tectum and a lower dark layer; in full
mature stage this lower dark layer becomes in some specimens gradually transparent.
In addition to these two essential layers, namely, the tectum and the lower laver, the
discontinuous upper tectorium appears at a few volution of some specimens, but it is not
recognizable in others. In short, among specimens of one species some have clear dia-
phanotheca in the adult stage of the ontogeny, but others have dark lower layer even to the
adult stage. Similarly, some specimens have an upper tectorium, but others of the same
species have no upper tectorium. It follows, therefore, that among the specimens of the
Itadorigawa group belonging to a single species the spirotheca of both the Eoschubertella
and Schubertella types are found. In describing Schubertella lata from the Taitzeho valley
SHENG (1958, p. 19, 78) states that the spirotheca consists of a tectum and a discontinuous
and less dense lower layer. Weighing these facts, concerning the type-species of Eoschu-
bertella, the present writer thinks that Eoschubertella and Schubertella cannot be discrimi-
nated on the basis of spirotheca. Thus the difference between FEoschubertella and
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Schubertella appears to be very slight, lying barely in general size, shell form and mode
of coiling.

The Itadorigawa specimens of Eoschubertella sp. cfr. E. lata very closely resemble
the original specimens of S. lata from the Huanglung limestone in general shell characters.
but the former are smaller in size, form ratio and proloculus than the latter.

Occurrence: — This species occurs rarely in the upper part of the It, fossil zone and
the It, fossil zone of the [tadorigawa group at Itadorigawa, Kurosegawa-village, Higashiuwa-
gun, Ehime Prefecture.

Eoshubertella sp. cfr. Eoschubertella obscura (LEE et CHEN), 1930

(Plate VI, Figures 41-44)
Compare:

1930 Schubertella obscura LEE et CHEN, Nat. Res. Inst. Geol. Mem., no. 9, p. 112-
113, pl. 6, figs. 12-22.

1941 Eoschubertella obscura, Toriyama, Jour. Geol. Soc. Japan, vol. 48, no. 579,
p. 566, 567, text-figs. 10, 11. :

1944 Eoschubertella obscura, TorivAMA, Japan, Jour. Geol. Geogr., vol. 19, nos.
1-4, p. 77, 78, pl. VI, figs. 18-22.

1951 Schubertella obscura, Ravser, Tp. HMucr. reon. mayk AH CCCP, cnpas-
omped., crp. 71, 72, Taba, 2, $ur, 22

1957 Eoschubertella obscura, 1co, Sci. Rep. Tokyo Kyoiku Daigalu, sec. C. vol. 5,
no. 47, p. 187, 188, pl. 3, figs. 9-11.

1958 Schubertella obscura, SuEnG, Palaeont. Sinica, no. 143, new ser. B no. 7, p. 20,
pl. 2, figs. 21-26.

Description: Shell very small, subspherical to subellipsoidal with bluntly pointed
or rounded poles, and a gentle dome-like central portion in outer volutions. Number
of volutions is usually 3 1/2. Axial length is 0.426 to 0.541 mm. Median width is 0.361
mm. Form ratio is commonly 1.5, but in subspherical form down to 1.2. In some
specimens first volution is nautiloid, slightly irregularly coiling at a large angle to axis of
outer volutions.

Proloculus is moderate and spherical. Its outside diameter is 62 to 74 microns.
Shell loosely coils.

Spirotheca is represented by an undifferentiated layer in first or second volution,
which is not a single dark homogeneous layer. In outer one to two volutions it is differ-
entiated into two layers; mnamely, a tactum and a transparent diaphanotheca-like layer.
Upper tectorium is sometimes observed around chomata as thin and discontinuous dense
layer, but generally it can hardly be recognized. Septa are unfluted. Chomata are
comparatively distinct in outer volutions. Tunnel is comparatively narrow.

Measurement: — See Table 3, p. 30, 31.

Material: — Reg. no. PF 1195b 1198,, 1212, 1oc. 73; PF 1204, 1oc. 35, the It; fossil
zone at Itadorigawa.

Remarks: — Judging from the original figures, Eoschubertella obscura (LLEE et CHEN),
1930 from the Huanglung limestone of China seems to include fusiform to subellipsoidal
forms. Its lectotype (pl. 6, fig. 12) was selected by RAuser (1951). Many original
specimens including the lectotype have the prominent chomata, excepting two specimens
(pl. 6, figs. 16, 17). The present specimens of the Itadorigawa group may resemble some
specimens of E. obscura (LEE & CHEN, 1930, pl. 6, figs. 13-15) in the prominent chomata
of the outer volutions, shell form and other shell features, but the lectotype differs from the

b el
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present specimens in the more rounded form and in the less loose coiling in inner volu-
tions. Accordingly. the writer does not identify the present specimens with E. obscura.

One specimen (PL. VI. Fig. 41) is distinguished from the above-mentioned specimens
in its subspherical form. It resembles the first group of E. toriyamai in shell form, but
it differs from the latter in its more distinct chomata of the outer volutions.

The present specimens resemble Eoschubertella sp. A in Torivama, 1958 (p. 27, 28,
pl. 1, figs. 15, 16) from Akiyoshi. The former, however, differs from the latter in the
smaller size and smaller proloculus.

Occurrence: — This species occurs rarely in the upper part of the It, fossil zone of the
[tadorigawa group at Itadorigawa, Kurosegawa-village, Higashiuwa-gun, Ehime Prefecture.

Genus Fusiella 1.ee et CHEN, 1930
Fusiella typica sparsa SHENG, 1958
(Plate VI, Figures 45, 46, Plate VII, Figures 1-15, 17, 18)

1958 Fusiella typica var. sparsa SHENG, Palaeont. Sinica, no. 143, new ser. B, no.
7, p. 23, 24, pl. 3, figs. 3-8.

Description: — Shell very small and highly elongated fusiform, having inflated
central portion and concave lateral slopes, and being slightly bent in axial direction;
poles are somewhat pointed or bluntly pointed. Mature shells having 4 to 5 volutions
are 0.721 to 1.541 mm 1in length and 0.295 to 0.475 mm in width. Form ratio is about
2.3 to 3.3. Inner two volutions are endothyroid, coiling at a large angle to axis of outer
volutions.

Spirotheca i1s thin, composed of three layers, namely, a tectum, a dark layer and an
upper tectorium. Septa are unfluted throughout length of shell.

Proloculus is very small and spherical. Its outside diameter is 29 to 49 microns.
Chomata are asymmetrical and low. Tunnel is low and becomes gradually wide out-
ward.

Measurement: — See Table 4, p. 31.

Material: — Reg. no. PF 1237, 1238, loc. 31; PF 1266a 1266b, loc. 32; PF 1234,
loc. 35; PF 1137b, 1215b, 1256a, 1256b, 1oc. 57; PF 1025b, 1127b, 1258b, loc. 44, all
from the It, fossil zone at Itadorigawa. PF 1193a, 1224, 1225, 1277, 1278a, loc. 62;
PF 1226, loc. 61; PF 1265, 1oc. 51, the It, fossil zone.

Remarks: — Fusiella typica sparsa SHENG, 1958 was originally reported from the
Penchi Series of the Taitezho valley, Liaoning, China. The Itudorigawa specimens are
identifiable with this subspecies with regard to essential shell features. However, the
variation range of the present specimens is wider than that of F. typica sparsa as described
by SHENG. That is to say, the length of 14 specimens of the Itadorigawa group having
4 to 5 volutions varies from 0.721 to 1.541 mm, and the form ratio from 2.3 to 3.3, while
the length of the Chinese specimens varies from 0.84 to 1.29 mm and the form ratio from
3.0 to 3.2. However, the present specimens cannot be separated into specifically differ-
ent two species as to the other characters, and should therefore be referred, as a whole,
to F. typica sparsa.

Fusiella typica sparsa resembles F. typica typica LEE et CHEN, 1930 (p. 107, 108, pl. 4,
figs. 1-6) from the Huanglung limestone of Nanking Hill, but the former has 4 to 5 volutions,
whereas the latter has 6 or 6 1/2 volutions. The axial fillings of the former are weaker
than those of the latter.

Occurrence: — This subspecies is abundant in the It. fossil zone and common in the
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It, fossil zone of the Itadorigawa group at Itadorigawa, Kurosegawa-village, Higashiuwa-
gun, Ehime Prefecture.

Fusiella sp.
(Plate VI1I, Figures 16, 19)

Description: — Shell very small, fusiform with highly inflated central portion and very
slightly concave or nearly straight lateral slopes. Poles are somewhat pointed. Mature
shells having 4 to 5 volutions are 0.689 to 0.869 mm in length and 0.410 to 0.426 mm in
width. Form ratio is about 2.0. First volution is endothyroid, coiling at a large angle
to axis of outer volutions. Proloculus is very small and spherical. Spirotheca is thin and
generally undifferentiated. However, it is sometimes composed of three layers, namely,
a tectum, a lower dark layer and an upper tectorium. Septa are not fluted throughout
length of shell. Chomata are asymmetrical and low. Tunnel is low and becomes gradual-
ly wide outward. Axial fillings of dense calcite are weakly developed in extreme polar
regions.

Measurement: — See Table 4, p. 31.

Material: — Reg. no. PF 1028b, 1oc. 32; PF 1256c¢, loc. 57, the It, fossil zone at
Itadorigawa.

Remarks: — The present specimens resemble Fusiella typica sparsa SHENG, mentioned
above, in general characters. The former, however, differs from the latter in smaller
size and smaller form ratio. The present form is distinguished from Fusiella mui SHENG,
1958 (p. 23, 24, pl. 3, figs. 9-12) of the Penchi Series of Liaoning, North China in smaller
form ratio. It resembles Fusiella pulchella SaroNova, 1951 (p. 88, 89, pl. 6, figs. 11, 12)
from the Podol horizon of the Russian platform and adjacent districts in shell form, size
and form ratio, but the former differs from the latter in smaller number of volutions,
smaller chomata and smaller proloculus.

More sufficient material of this form is necessary before a definite specific assignment
can be made.

Occurrence: — This species occurs rarely in the It, fossil zone of the Itadorigawa group
at Itadorigawa, Kurosegawa-village, Higashiuwa-gun, Ehime Prefecture.

Subfamily Fusulininae MOLLER, 1878, nom. transl. RHUMBLER, 1895

Genus Fusulinella MOLLER, 1877

Fusulinella minutissima ISHII, sp. nov.

(Plate VII, Figures 20-33, Plate VIII, Figures 1-6)

Diagnosis;: — Shell very small, inflated fusiform; inner one or two volutions coiling
endothyroid or staffelloid; proloculus very small, generally 37 to 66 microns; spiro-
theca thin, consisting of schubertellinoid wall with undifferentiated diaphanotheca in
inner volutions, becoming fusulinellioid wall outward; shell tightly coiled in inner volu-
tions, loosely coiled in outer volutions; chomata generally weak, asymmetrical.

Description: — Shell very small for genus, inflated fusiform with rounded or bluntly
pointed poles. Central portion is inflated dome-like; lateral slopes are generally convex.
Inner one to two volutions are endothyroid or staffelloid, coiling at a large angle to axis of
outer volution. Mature shells having 4 1/2 to 6 volutions are 0.787 to 1.639 mm in length
and 0.458 to 0,885 mm in width. Form ratio is about 1.5 to 1.9.
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Proloculus very small and spherical. Its outside diameter is commonly 37 to 66
microns, rarely up to 94 microns. Inner two or three volutions coil tightly and outer
volutions coil loosely and uniformly.

Spirotheca is relatively thin and composed of a tectum, a diaphanotheca and thin
upper and lower tectoria. Spirotheca of inner two volutions consists of three layers: a
tectum, an intransparent diaphanotheca and an upper tectorium. Thin, transparent
diaphanotheca becomes clear from third volution. Tectoria are generally thin; lower
tectorium is generally thicker than upper one, but is discontinuous in outer volu.ions.

Chomata are weak and asymmetrical, but in some specimens they are prominent.
Their tunnel sides are steep and their poleward sides extend often poleward. Tunnel
is low and narrow. Its path is straight or slightly irregular in outer three volutions.

Measurement: — See Table 5, p. 32, 33.

Material: — Holotype, Reg. no. PF 1131, 1oc. 73, the It, fossil zone of the Itadorigawa
group at Itadorigawa. PF 1123a, 1123b, 1125, 1126, 1127a, 1251, loc. 44; PF 1108,
loc.19; PF 1133, 1134,1219, 1252, loc. 35; PF 1120, 1250, loc. 32; PF 1129b, 1130,
1132b, 1195¢, 1240, loc. 73; PF 1267, loc. 20; PF 1121, loc. 57, all from the It, fossil
zone at Itadorigawa; PF 1128a, loc. 62, the Ity fossil zone at Itadorigawa.

Remarks and Comparison: — This species is one of the smallest species of Fusulinella
in the Itadorigawa group. 'The specimens are abundant at the It, fossil zone.

This species belongs to the group of Fusulinella schubertellinoides by RAUSER, 1951.
This group is characterized as follows (Rauser, 1951, p.213): In the younger stages
wall has a weakly differentiated diaphanotheca; shell is staffelloid or endothyroid form;
spiral is tightly coiled; chomata are broad and low. In the adult stages, tunnel is wide;
chomata are heavy; spiral is coiled. This species resembles closely F. rjasanensis RAUSER,
1951 (p. 214, pl. 28 figs. S, 6) belonging to this group in the size of shell, mode of the
coiling of the younger and adult stages and the degree of the growth of the chomata. F.
rjasanensis, however, is more elongate than this species. Therefore, so far as the form
ratio is concerned, this species can be distinguished from F. rjasanensis. However, these
two species closely resemble with each other in many important characters. Accordingly,
it is highly probable that these two species will turn out to be conspecific, if they are
restudied by comparison of actual specimens.

The present species resembles Fusulinella oliviformis THOMPSON, 1935% (p.23-24,
pl. §, figs. 1-5) from the Atokan formation of Coal County, Oklahoma in the shell form,
the size of shell and the shape of chomata. However the former species differs from the
latter by its larger size, larger form ratio, smaller proloculus and thinner tectoria though
the differences are slight on measurement. This species resembles also F. zrumensis Fuji-
MOTO, 1936 (p. 38-40, pl. 2, figs. 1-8) from the Kwanto-Mountainland. This species,
however, is clearly distinguished from the latter by the diaphanotheca, which is absent in
the latter. In this respect F. srumensis may belong to the genus Schubertella.

Occurrence: — Fusulinella minutissima is abundant in the It, fossil zone and is rare
in the It. fossil zone of the Itadorigawa group at Itadorigawa, Kurosegawa-village,
Higashiuwa-gun, Ehime Prefecture.

Fusulinella itadorigawensis IsHII, sp. nov.
(Plate VIII, Figures 7-25)
1956 Fusulinella itadorigawensis Ismir, (MS.), p. 23 (listed)

"‘?HOMPSON, in 1937, cited Fusulinella oliviformis as FEoschubertell:.
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Diagnosis: — Shell comparatively elongated fusiform in outer volutions, spherical
to fusiform in inner volutions; lateral slopes slightly concave in outer volutions; ex-
tension of shell along axis rapid in outer two volutions; shell tightly coiled in inner volu-
tions, uniformly coiled in outer volutions; proloculus generally small; chomata asymme-
trical, becoming low, elongated asymmetrical outward; tunnel low and broad.

Description: — Shell fusiform to elongated fusiform with almost straight axis of coiling;
polar ends bluntly pointed or pointed, lateral slopes slightly concave. Mature shells having
commonly 6 to 6 1/2, dominantly 6, volutions are 2.050 to 3.362 mm long and 1.066 to
1.517 mm wide. Form ratio is 1.9 to 2.6. A mature specimen (PF 1113, P]. VIII, Fig.
25), which has exceptionally 5 1/2 volucions, is 3.444 mm long and 1.312 mm wide, form
ratio being 2.6. Holotype is 2.911 mm long and 1.271 mm wide, giving form ratios of
first to sixth volution 1.2, 1.4, 1.9, 2.0, 2.3 and 2.3, respectively. Shell form is subspherical
in inner two or three volutions, and fusiform in outer volutions. In many specimens
first volution is staffelloid, and in some other specimens endothyroid coiling at a right
angle to outer volution.

Proloculus is generally small and spherical. Its outside diameter 1s 62 to 148
microns, commonly 66 to 82 microns. Inner two to three volutions are tightly coiled,
and the following three to four volutions are coiled uniformly. Shell extends rapidly
along axis from third volution. Heights of first to sixth volution of holotype are 33,
49, 66, 114, 164 and 180 microns, repectively.

Spirotheca is thin, composed of a tectum, a comparatively thick diaphanotheca,
and upper and lower tectoria. Diaphanotheca appears from second to last volution.
Upper tectorium is very poorly developed; lower tectorium is discontinuous and thick
near central portion of volution. Thicknesses of diaphanotheca of second to sixth volu-
tion of holotype are 4, 8, 12, 16 and 20 microns, respectively. Septa are plane in central
portions of shell, but are weakly fluted in polar regions.

Tunnel is narrow in inner two or three volutions but becomes rapidly wide outward.
Chomata asymmetrical, and well developed, except in outer volutions where they are some-
times very weak or not developed. Their heights are a half or less than one-half of
chambers in third or fourth volution of shell; their tunnel sides are usually steep, some-
times overhanging, but poleward slopes are very gentle, extending considerable distance
to poles. In some specimens chomata are rounded hillock-shape (oxpyrasii, Gyropko-
BUAHBIA, in RAUSER, 1951, p. 28) in outer volutions.

Measurement: — See Table 7, p. 32-35.

Material: — Holotype, Reg. no. PF 1077, loc. 2, the It; fossil zone of the Itadorigawa
group at Itadorigawa. Other specimens, PF 1076, 1078a, 1078b, 1082a, 1083, 1084,
1085b, 1086, 1109, 1112, 1114, 1116, 1117, loc. 2; PF 1110, 1113, 1118, loc. 29; PF
1081, 1oc. 38; PF 1111, loc. 41, the It; fossil zone at Itadorigawa.

Remarks: — The present species is abundant in the It, fossil zone, and shows a wide
range of variation. Specimens having 5 to 5 1/2 volutions are rather commonly met with,
but most of them are immature ones. Mature specimens have commonly 6 to 6 1/2
volutions. In the fifth volution these mature specimens show the following measurements:
H. L., 0.738-1.197 mm; R.V.,0.393-0.574 mm; H. L./R. V.ratio, 1.7-2.3. The above-
mentioned immature specimens with 5 to 5 1/2 volutions fall within these measurements
and are also otherwise similar to the immature stage of abundantly represented adult
individuals. Only one specimen, having 5 1/2 volutions (PF 1113) among the present
rich collection, is regarded as mature because it has the following measurements of the
fifth volution: H.L., 1.577 mm; R.V., 0.607 mm; H.L/R.V. ratio, 2.6.
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Two forms may be recognized among specimens of this species. One is fusiform and
small (for example, P]. VIII, fig. 9), the other is elongate fusiform and large (Pl. VIII,
Fig. 15). However, these two forms cannot be distinguished with respect to the other
shell characters and there exist some intermediate forms between them. Therefore they
are regarded as conspecific.

Comparison: — The present species appears to be closely allied to F. colaniae LEE et
CHEN, 1930 which is said to have variable shell form. The specimens illustrated in Pl.
11, Fig. 9 of Ler & CHEN (1930) was subsequently selected by RAUSER (1951, p.217) as the
lectotype of F. colaniae. According to her, the ratio of the length to the diameter of this
lectotype is 2.85. In addition, F. colaniae was characterized by her as follows: Inner
whorls flattened; sl}ell elongated; chomata ribbon-like, low; aperture low and broad;
septa straight, but undulate at the very ends of the axis. However, her description about
the inner volutions and chomata is difficult to understand from the original description
and original illustrations of the poorly preserved lectotype. If F. itadorigawensis is com-
pared with F. colaniae as interpreted by RAUSER, the present species can be distinguished
from F. colaniae in RAUSER by its inflated inner volutions and asymmetrical to elongated
asymmetrical poleward elongated chomata. Specimens, hitherto reported by Lie &
CHEN, Rauser and PUTRjA, as F. colaniae, show wide range of variation in size, form ratio
and size of proloculus, as shown in table 6. In these respects it is rather difficult to dis-
tinguish F. itadorigawensis from F. colaniae.

No. vol. L. (mm) W. (mm) E.R. Pr. (1)
F. colaniae 1.eE et CHEN, 1930 51/2 2.12 0.86 2.4 (lecto- 50
(51/2-6) type) 2.8 -
F. colaniae, in RAUSER, 1951 5-6 2.92-3.94 1.60-1.38 2.7-2.8 50-80
F. colaniae, in PuTrya, 1948 6-6 1/2 3.2-3.9 1.1-1.5 1.8-2.7 62-131
F. itadorigawensis IsHII 6-61/2 2.05-3.36 1.07-1.52 1.9-2.6 52-131
F. colaniae var. gt o i A Ty T
borealis Rauser, 1951 5-51/2 3.6-3.9 1.23-1.05 2.9-3.2 50-80
F. colaniae var. o ” e -
meridionalis RAUSER, 1951 5'6_ 2'7625 1'14-_1'30 _ 2.3-2.5 -~ 80
F. paracolaniae RAUSER, 1951 6 1/2-7 2.6-2.95 1.26-1.43 - 2.3

45-60

Table 6. Table showing the differences in the length (L.), width (W.), form ratio (F. R.)
and proloculus size (Pr.) among Fusulinella itadorigawensis, F. colaniae and F. paracolaniae.

The present species is comparable with the group of F. colaniae in RAUSER (1951,
p. 216) with respect to the length, form ratio, number of volutions and comparatively
small size proloculus. The present species closely resembles F. colaniae var. meridionalis
RAUSER, 1951 (pl. 30, figs. 5, 6) from the Russian platform, but can be distinguished from
the holotype of the latter variety in the asymmetrical chomata and slightly concave lateral
slopes and from another illustrated specimen of the variety in slightly concave lateral
slopes in outer volutions.

Fusulinella haymondensis SKINNER et WILDE, 1954 (pl. 96, figs. 8-12) from the Hay-
mond formation of northeastern Brewster County. Texas, differs distinctly from the
present species in having only five volutions not beyond six volutions, in the smaller size
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and in the different shell form. It is, however. worthy of note that immature specimens
of the present species, having 5 to 5 1/2 volutions (for example, P1. VIII, Figs. 7, 18, 21
-23), are hardly distinguishable from F. haymondensis.

Occurrence: — Fusulinella itadorigawensis is abundant in the It;, fossil zone of the
Itadorigawa group at Itadorigawa, Kurosegawa-village, Higashiuwa-gun, Ehime
Prefecture.

Fusulinella 1yoensis IsHII, sp, nov.
(Plate X, Figures 3, 4)

Diagnosts: — Shell large, 3.81 to 4.43 mm long, 1.80 to 1.93 mm wide, typically
fusiform; lateral slopes tightly concave; shell uniformly coiled; proloculus moderate;
tunnel narrow, becoming wide gradually; chomata asymmetrical, becoming comparative-
ly weak and rounded hillock-shape in outer volutions.

Description: — Shell large for Fusulinella of Itadorigawa group, typically fusiform
with almost straight axis of coiling and inflated central portion. Lateral slopes are slightly,
but distinctly concave. Poles are bluntly pointed. Mature specimens having 6 to 6 1/2
volutions are 3.813 to 4.428 mm long and 1.804 to 1.927 mm wide, giving form ratio of
21 to 2.3.

Form ratios of first to sixth volution of holotype are 1.2, 1.5, 1.8, 1.9 and 2.1, res-
pectively. First two volutions are subspherical to short fusiform. In short. shell extends
rapidly along axis from first to last volution.

Proloculus is moderate in size and spherical in shape. Its outside diameter 1s 131
microns in holotype, but 98 microns in another specimen. Shell coils uniformly.
Heights of first to sixth volution of holotype are 49, 66, 114, 164. 246 and 279 microns,
respectively. Chambers are almost of same in height in third to fourth volution, but
height increases slightly poleward in outer two volutions.

Spirotheca is typical for genus, composed of a tectum, a diaphanotheca, and upper
and lower tectoria. Diaphanotheca is generally thin. It appears from first volution though
it is indistinct here, becoming distinct from third volution onward. In general lower
tectorium 1s thin in inner three volutions. It becomes rapidly thick from fourth volution
outward, but decreases in thickness poleward from central portion. Thickness of diapha-
notheca of first to sixth volution in holotype is 4, 8, 12, 12, 16 and 20 microns, respectively.
Septa are essentially plane in central portion and are fluted in polar regions. Tunnel is
narrow and becomes gradually wide outward. Its path is almost straight throughout
growth. Tunnel angles of first to fifth volution of holotype are 19, 23, 28, 28 and 38
degrees, respectively. Chomata are prominent in inner four volutions and become
slightly weak outward and are absent in last volution. They are asymmetrical; tunnel
side is vertical or overhanging; poleward slopes extend almost whole way to poles in
inner four volutions, but become steep in outer two volutions. Their heights are more
than two-thirds to half of heights of chambers.

Measurement: — See Table 7, p. 34, 35.

Material: — Holotype, Reg. no. PF 1087, loc. 2, the It, fossil zone of the Itadorigawa
group at Itadorigawa. Other specimen, PF 1079, 1oc. 2, the It, fossil zone at Itadorigawa.

Remarks and Comparison: — Only two specimens are found from the It, fossil zone.
As these materials are well preserved, the writer described this form as a new species.
The second specimen is more slender in shape and larger in size than the holotype. But
the other characters of this specimen is similar to that of the holotvpe.
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This species resembles Fusulinella pseudobocki 1. et CHEN, 1930 (p. 122, 123, pl. 9,
figs. 10-14; pl. 10, figs. 1-7) from the Huanglung limestone of China in the shell form
and shell size. In F. pseudobocki, however, the inner volutions are more compactly coiled
than in the present species, outer volutions are more loosely coiling and chomata are more
prominent, becoming subrectangular in outer volutions.

From Fusulinella simplicata onot, this species is easily distinguished by its more con-
cave lateral slopes, smaller proloculus, and more tight coiling.

Occurrence: — Fusulinella tyoensis occurs rarely in the It fossil zone of the Itadorigawa
group at Itadorigawa, Kurosegawa-village, Higashiuwa-gun, Ehime Prefecture.

Fusulinella simplicata Torryama, 1958

1958 Fusulinella simplicata TorryamA, Mem. Fac. Sci., Kyushu Univ., Ser. D, Geol.,
Vol. 7, p. 36-39, pl. 2, Figs. 7-13.

Diagnosis: — Shell fusiform with dome-like central portions and bluntly pointed
poles. Lateral slopes convex in inner volutions, tending to become almost straight to
concave in outer volutions, especially near poles. Proloculus small to large; its outside
diameter 82 to 197 microns. Shell tightly coiled in inner volutions, expanding more
or less rapidly and uniformly from third or fourth volutions outward. In some specimens
septa weakly fluted in last volution. Spirotheca comparatively thin. Tunnel narrow
in inner two or three volutions, becoming rapidly wide in outer two or three volutions.
Chomata asymmetrical in inner volutions and rounded hillock-shape in outer volu-
tions, becoming very weak outward.

Remarks: — In the Itadorigawa group following subspecies and varietal forms are
discriminated:

Fusulinella simplicata simplicata

F. simplicata onoi IsHII, subsp. nov.

F. simplicata var. «

F. simplicata var. f8

The above diagnosis is drawn from ToRIYAMA’s original description and from the
writer’s observation on the Itadorigawa specimens. Beside F. simplicata simplicata which
is delimited in the present paper, F. simplicata onoi and F. simplicata var. ¢ are represented
also among ToRIYAMA’s paratypes, as will be mentioned below.

Fusulinella simplicata simplicata
(Plate IX, Figures 4, 5, 7-9)

1956 Fusulinella simplicata Toriyama s.s. (MS.), Isuir p. 22 (listed).

1956 Fusulinella ichikawai Isuix (MS.), p. 22 (listed).

1958 Fusulinella simplicata Toriyama. p. 36-39, pl. 2, figs. 7, 9 (?), 13 (?), not 8,
105 11, 12.

Description of the specimens from the Itadorigawa group: — Shell inflated fusiform,
with bluntly pointed poles. Shell form excepting last volution is inflated fusiform
with dome-like central portions. In lust volution lateral slopes tend to become slightly
concave near poles. Mature specimens of 5 to 6 volutions are 2.419 to 3.116 mm long
and 1.353 to 1.722 mm wide. Form ratio is 1.9 to 2.1. First volution is spherical and
second to fourth volution subspherical to ellipsoidal, and last volution is fusiform. Most
typical specimen in the Itadorigawa group with 5 volutions is 2.952 mm long and 1.558
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mm wide. giving form ratios of first to fifth volution 1.0, 1.2, 1.2, 1.7 and 1.9, vespectively.

Proloculus is small in size and spherical, and its outside diameter measures 110 to
148 microns. Shell coils tightly in first two volutions. In outer two volutions shell extends
rapidly along axis throughout growth. From third or rarely fourth volution outward
height increases rapidly and uniformly. Heights of first to fifth volution of typical speci-
men (PF 1093) are 66, 82, 148, 180 and 246 microns, respectively. Rates of expansion are
1:1.2(1 vol. : 2vol.), 1 : 1.8 (2 vol. : 3 vol.), 1: 1.2 (3 vol. : 4 vol.), and 1 : 1.3 (4 vol. :
5 vol.), respectively. Chambers increase slowly in height poleward from tunnel.

Spirotheca is composed of a tectum, a diapbanotheca, and upper and lower tectoria.
Diaphanotheca becomes clear from second volution. Lower tectorium becomes tapidly
thick from third volution. In typical specimen, thickness of protheca of first to fifth
volution is 12. 12, 16. 20 and 20 microns, respectively. Septa are plane in central part
of inner three volutions, but are irregulaly fluted in extreme polar regions. In some
specimens septa are irregularly undulated from poles nearly to edges of chomata in outer
one or two volutions of mature specimens.

Tunnel is low. It is narrow in inner three volutions and becomes wide in outer
volutions. Chomata are present in all volutions of shell excepting last one, but they are
comparatively weak in outer volutions. Their tunnel sides are usually steep, some.mes
overhanging. 'Their poleward slopes are gentle in inner three volutions, extending con-
siderable distance to poles, but are steep in outer two volutions.

Measurement: See Table 8, p. 34-37.

Material: — Reg. no. PF 1093, loc. 40; PF 1082b, 1179, 1262, loc. 2; PEF 1089,
loc. 29; PF 1088, 1oc. 38, the It, fossil zone at Itadorigawa.

Remarks: — Fusulinella simplicata was originally described from the lower part of the
Fusulinella biconica zone, Cm@ of the Akiyoshi Limestone by ToORIYAMA in 1954.

This species may be considerably variable as understood from the seven original
specimens (axial section) shown in plate 2 of Torivama (1958). In the holotype the
following characters are remarkable:

1) Respective volutions are inflated dome-like.

2) In the last volution the lateral slopes tend to become concave near to the polar
ends.

3) The shell coils tightly in the inner two volutions and expands rapidly and uniform-
ly from the third volution outward.

4) The chomata are weak. Their tunnel sides are usually steep, sometimes over-
hanging, and their poleward slopes extend considerable distance to the poles in the inner
three volutions, but their slopes are steep in the outer volutions.

The writer considers the above shell characters as the important features of Fusulinella
simplicata s.s.

The Itadorigawa specimen illustrated in PLIX, Fig.5 (PF 1093) shows very distinctly
the above shell characters. In these typical specimens of F. simplicata septa of the last
volution are not undulated.

Among Itadorigawa specimens, however, there are found a few specimens, in which
septa are fluted in the last volution. The writer intended formerly to separate this form
as Fusulinella ichikawai (MS.) from F. simplicata. 1f the weak septal fluting of the last volu-
tion of this form is regarded as important, this form must be classed within the genus
Dagmarella. Before preceding further, mention must be made about the Dagmarella.
Sorovjeva (1955) set up the genus Dagmarella on the basis of D. prima SOLOVJEVA, 1955
from the Moscovian of Mt. Nura-Tau and Aristan-Tau. According to her Dagmarella
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may be characterized as follows: Septa plain in the inner volutions and weakly fluted
along the whole length of the shell in the outer one or two volutions; the wall has three
layers, a tectum, protheca and outer tectorium; the inner chambers are covered with an
extraordinarily heavy layer of inner tectorium. She referred Fusulinella iowensis THOMP-
son, F. gephyrea DUNBAR et HENBEST, and F. cady: D. et H. to the genus Dagmarella on
the basis of the weakly fluted septa in the outer volutions. The writer thinks, however,
that the aforementioned form: from the Itadorigawa group belongs to a varietal form of
Fusulinella simplicata simplicata, because the other shell characters of this form corres-
pond to those of F. ssmplicata simplicata, and because it is quite small in individual number
and occurs always together with F. ssmplicata simlicata.

In general shell characters F. stmplicata simplicata from the Itadorigawa group closely
resembles Fusulinella laxa SHENG, 1958 (p. 33, 92, pl. 8, figs. 17-21, pl. 9, figs. 1-4) from
the Penchi Series, the middle Upper Carboniferous of Taitzeho valley, Liaoning. The
present subspecies, however, can be distinguished from F. laxa in that in the latter the
shell is larger, with smaller proloculus and that the inner two volutions coil more tightly.

Occurrence: — Fusulinella simplicata simplicata occurs in the It; fossil zone of the
Itadorigawa group at Itadorigawa, Kurosegawa-village, Higashiuwa-gun, Ehime Pre-
fecture.

Fusulinella simplicata onoi IsH11, subsp. nov.
(Plate IX, Figures 10-19, Plate X, Figures 1, 2)

1956 Fusulinella simplicata onoi Isuir (MS.), p. 22 (listed)
1958 FHusulinella simplicata Toriyama, Mem. Fae. Sci. Kyushu Univ., Ser. D, Geol.,
Vol. 7, p- 36-39, pl. 2, fig. 8 only.

Description: — Shell large in general, typically fusiform with almost straight axis
of coiling and with bluntly pointed poles. Lateral slopes are almost straight to slightly
concave. Number of volutions of mature shells is usually 5 to 5 1/2, rarely 6. Mature
shells are 2.050 to 3.731 mm long and 1.189 to 1.968 mm wide. Form ratio is 1.7 to 2.1.
Holotype with 5 1/2 volutions is 3.444 mm long and 1.845 mm wide, giving form ratios
of first to fifth volution 1.1, 1.5, 1.6, 1.7 and 1.9, respectively. In most specimens first
volution is almost spherical, second to last volutions are fusiform.

Proloculus is large in size and spherical in shape. Its outside diameter is 131 to 197
microns, rarely 114 microns. Shell coils loosely. From third to fourth volution outward
shell exapnds rapidly and uniformly. Heights of chambers from first to fifth volution
are 49-66, 82-114, 98-164, 148-213 and 180-295 microns, respectively. Chambers in-
crease slightly in height poleward from tunnel.

Spirotheca is composed of a tectum. a diaphanotheca, and upper and lower tectoria.
Diaphanotheca appears from first or second volution. Tectorium is generally thin, es-
pecially upper tectorium is very thin. Lower tectorium is discontinuous and decreases
in thickness poleward from edge of chomata. In last volution spirotheca is composed of
a tectum and a diaphanotheca. Thickness of spirotheca, i.e. protheca plus epitheca,
on base of tunnel of first to fifth in many specimens is 12-33, 16-41, 29-49, 25-74 and
16-98 microns, respectively. Thickness of diaphanotheca of first to fifth volution of
holotype is 4, 8, 12, 16 and 20 microns, respectively.

Septa are almost plane in central portion and are fluted in polar regions. Meshwork
is seen in the umbilical ends. In some specimens, for instance PF 1092 (Pl. IX, Fig. 13)
septa are irregularly fluted in central portion of last volution.
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Tunnel is narrow in inner two or three volutions and becomes rapidly wide in outer
two or three volutions. Its path is generally straight. Tunnel angles of first to fifth vo-
lution of many specimens vary between 10-28, 17-29, 20-34, 27-51 and 30-62 degrees,
respectively. Chomata are present in all volutions, but they are very weak in outer vo-
lutions and mostly absent in last volution. Their heights are more than a half of those
of chambers in inner two or three volutions. But beyond second or third volution their
heights decrease and are less than a half of chambers. Tunnel sides of chomata are
usually steep, but poleward slopes are gentle. Poleward sides of chomata of inner two
or three volutions extend down lateral slopes of volutions into polar regions, but in outer
volutions they do not extend into polar regions.

Measurement: — See Table 8, p. 34-37.

Material: — Holotype, Reg. no. PF 1090, 1oc. 2, the It, fossil zone of the Itadorigawa
group at Itadorigawa. Other specimens, PF 1074, 1091, 1100, 1101, 1102, 1104, 1105,
1106, 1oc. 2; PF 1092, 1107, loc. 38; the It; fossil zone at Itadorigawa. PF 1099,
loc. 62, the It; fossil zone at Itadorigawa.

Remarks: — Fusulinella simplicata onoi is one of the largest species among Fusulinella
of the Itadorigawa group.

Fusulinella simplicata onot can be distinguished from F. simplicata simplicata in that
in the former the shell is larger at maturity, with larger proloculus and that the shell coils
loosely. However, F. simplicata onoi resembles F. simplicata simplicata in many essential
features, especially in the shell form, the development of the chomata and in the rapid
expansion from the third or fourth volution. Furthermore. there exist some intermediate
forms (for instance, PF 1074 (P1. X, Fig.1)), which are conveniently referred to F. simplicata
onoi. Like F. simplicata simplicata they have comparatively smaller proloculus and
tightly coiled shell, but in the shell form and in the mode of the expansion of the outer
volutions they resemble some specimens of F. simplicata onoi. Owing to some common
shell characters and the presence of intermediate forms, onot is here regarded as a subspecies
of F. simplicata. In these respects one of the paratypes of F. simplicata 'Toriyama (Reg.
no. G.-K. D 225, pl. 2, fig. 8) belongs to the present new subspecies.

This subspecies is named in honour of Mr. Sakutaro ONO, an ardent amateur of
geology of Ehime Prefecture.

Occurrence: — Fusulinella simplicata onoi is abundant in the It, fossil zone of the
Itadorigawa group. It rarely occurs also in the It; fossil zone.

Fusulinella simplicata var. «
(Plate IX, Figures 1-3, 6)

1958 Fusulinella simplicata Toriyama, Mem. Fac. Sci. Kyushu Univ., Ser. D, Geol,,
vol. 7, p. 36-39, pl. 2, figs. 10-11 only.

Thhis variety is distinguished from F. simplicata simplicata in the following characters:
Shell generally small, inflated fusiformm with short axis; form ratio, 1.6 to 1.9; pro-
loculus smaller; extension of shell along axis not rapid; volutions not rapidly increas-
ing their height through growth; cancave lateral slopes in last volution not distinct.

Among these different points especially important ones are that expansion of this
variety is not so rapid as that of F. simplicata simplicata and that shell of former is short
inflated fusiform.

Some specimens (PF 1094, PF. 1103, Pl. IX, Figs. 1,2) included in this variety resem-
ble typical form, including holotype, of F. jamesensis THOMPSON, PITRAT et SANDERSON
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(1953, p. 548-550, pl. 57, figs. 8-10, 16-17) from the Cache Creek limestone in Central
British Columbia. Former can be distinguished from latter in larger height of chambers.
in outer volutions, larger proloculus and more prominent chomata.

Measurement: — See Table 8, p. 36-37.

Material: — Reg. no. PF 1094, loc. 41; PF 1095, 1103, loc. 2; PF 1098a, 10c.29,
the It; fossil zone at Itadorigawa.

Occurrence: — Fusulinella simplicata var. a occurs in the It, fossil zone of the Itadori-
gawa group at Itadorigawa, Kurosegawa-village, Higashiuwa-gun, Ehime Prefecture.

Fusulinella simplicata var. J
(Plate VIII, Figures 26-28)

This variety differs from F. simplicata simplicata in the following features: — Shell
smaller; central portion of outer volution comparatively gently arched; lateral slopes
slightly convex even in last volution; volutions not rapidly increasing their height
through growth.

This variety resembles a paratype (pl. 7, fig. 11) of Fusulinella asiatica Ico, 1957.
However, this variety can be distinguished from many specimens including holotype of
F. asiatica in that latter are more inflated fusiform with short axis, more tightly coiled
in early volutions, and provided with a smaller proloculus.

Measurement: — See Table 8, p. 36-37.

Material: — Reg. no. PF 1075, 1085a, 1096, 1oc. 2, the It, fossil zone at Itadorigawa.

Occurrence:— Fusulinella simplicata var. § occurs in the It, fossil zone of the Itadori-
gawa group at Itadorigawa, Kurosegawa-village, Higashiuwa-gun, Ehime Prefecture.

Fusulinella pygmaea IsHII, sp. nov.
(Plate X, Figures 8-19)

Diagnosis: — Shell very small, subrhomboidal with somewhat tapering polar regions;
inner one or two volutions coiling endothyroid or staffelloid; proloculus small, 37 to 57
microns; number of volutions generally 5 to 5 1/2; spirotheca of inner volutions single
layered or undifferentiated; tectoria very thin or indistinct; tunnel narrow; chomata
weak, asymmetrical.

Description: — Shell very small for genus, subrhomboidal with inflated median part,
slightly concave lateral slopes, polar regions somewhat tapering and its ends bluntly or
moderately pointed. Inner one to two volutions are endothyroid or staffelloid, coiling
at a large angle to axis of outer volutions. Mature shells having commonly 5 to 5 1/2
volutions and rarely 4 1/2 to 6 volutions are 0.836 to 1.574 mm long and 0.410 to 0.787
mm wide. Form ratio is 1.8 to 2.3.

Proloculus is very small and spherical. Its outside diameter is 37 to 57 microns.
Shell coils uniformly. Heights of chambers are about same throughout length of shell.
Septa are straight, but they are weakly fluted at polar regions.

Spirotheca is relatively thin, composed of a tectum, a diaphanotheca and thin upper
and lower tectoria. Spirotheca of inner two or three volutions is single layered or undiffer-
entiated. Tectoria are very thin and discontinuous. Diaphanotheca becomes distinct
from fourth volution (rarely from third volution) onward. Thickness of diaphanotheca
from third to fifth volution of holotype (PF 1152) 1s 4, 8, and 8 microns, respectively.
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Tunnel is narrow, about one-half as high as chamber. Chomata weak and asymme-
trical.

Measurement: — See Table 9, p. 38, 39.

Material: — Holotype, Reg. no. PF 1152, loc. 73, the It, fossil zone at the Itadorigawa
group at Itadorigawa. Other specimens, PF 1003b, 1058b, 1153, loc. 44; PF 1136a,
1137a, 1137¢c, loc. 57; PF 1143, loc. 35, the It, fossil zone. PF 1154, 1156, loc. 60;
PF 1226, loc 51, all from the It; fossil zone at Itadorigawa.

Remarks: — This species is one of the smallest species of Fusulinella from the Itadori-
gawa group. Among the known species of the group of F. pulchra-alta (Isuii. 1958,
p. 48, RAUSER, 1951, p.234), this species resembles most closely Fusulinella elegantula
in the shape of the shell, the mode of coiling and the shape of the tunnel and chomata.
However this species is distinguished from F. elegantula in the smaller size, the small
proloculus and the weaker chomata.

This species resembles F. subpulchra PuTrjA in RAUsER from the Kashir horizon
of the Russian platform and adjacent districts in the ontogenetical development of the
spirotheca and shell form. It can be, however, distinguished from F. subpulchra in the
smaller size, the smaller number of volutions and the weaker chomata.

This species resembles in some respects the group of Profusulinella librovichi (RAUSER,
1951, p. 173), especially P. prolibrovichi Rauser 1951 and P. pseudolibrovichi SAFONOVA
1951 which was reported from the Russian platform and adjacent districts. However
these species of Profusulinella have three layered spirotheca of Profusulinella type. 'These
species have often the axial fillings in the polar regions as seen on figures 1-9, plate 18 of
RAUSER (1951), although RAUSER did not mention of this in the text. In these two fea-
tures Fusulinella pygmaea can clearly be distinguished from the above two species.

Occurrence: — Fusulinella pygmaea is abundant in the It, fossil zone, especially the
upper part. and occurs rarely in Tt, fossil zone of the Itadorigawa group at Itadorigawa.

Fusulinella elegantula Tsuii, sp. nov.
(Plate X, Figures 20-34)
1956 Fusulinella elegantula Isuir, (MS.), p. 23 (listed)

Diagnosis: — Shell small subrhomboidal with tapering polar regions; lateral slopes
concave; early volutions coiling endothyroid or staffelloid; shell coiling tightly and
uniformly; number of voutions generally 6 to 7; proloculus small, 41 to 66 microns;
spirotheca relatively thin; tectoria generally thin, becoming comparatively thick in
outer volutions; tunnel narrow; chomata prominent, subtriangular and asymmetrical.

Description: — Shell small for genus, subrhomboidal with inflated median portion
and concave lateral slope. Polar regions are tapering and poles are somewhat pointed.
Inner one to two volutions are endothyroid or staffelloid, coiling at a large angle to axis
of outer volutions. Mature shells having commonly 6 to 7 volutions are 1.722 to 2.706
mm long and 0.902 to 1.148 mm wide. Form ratio is 1.8 to 2.3, rarely up to 2.8. Holo-
type is 2.009 mm long and 1.025 mm wide, giving form ratio of first to seventh volution
1.4, 1.5, 1.6, 2.0, 1.9, 1.9 and 2.0, respectively.

Proloculus is small and spherical. Its outside diameter is 41 to 66 microns. Shell
coils tightly and uniformly. Heights of chambers are about same from tunnels to poles.
Septal counts of first to seventh volution are 6, 6-8, 10-12, 14-15, 18, 19-22 and 24, res-
pectively. Septa are almost plane in central portions and are weakly fluted in polar regions.

Spirotheca is relatively thin. Diaphanotheca is not differentiated in inner two
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volutions, but becomes distinct from third to last volution. Tectoria are generally thin.
Lower tectorium becomes comparatively thick in outer two volutions, except last vo-
lution where tectoria are usually absent. Thickness of diaphanotheca from third to sixth
volution of holotype (PF 1144) is 4, 8, 8 and 16 microns, respectively.

Tunnel is narrow. Height of tunnel equals one-half of height of chambers. Chomata
are asymmetrical and well developed except for inner two volutions. Tunnel sides of
chomata are very steep, perpendicular or sometimes overhanging. Poleward slopes of
chomata are extending to polar ends in inner volutions, but are steep and subtriangular
in outer volutions.

Measurement: — See Table 9, p. 38-39.

Material: — Holotype, Reg. no. PF 1144, 1oc. 62, the It, fossil zone of the Itadori-
gawa group at Itadorigawa. Other specimens, PF 1268, loc. 32, the It, fossil zone at
Itadorigawa. PF 1145a, 1145b, 1147b, 1148, 1149, 1150a, 1196b, loc. 62; PF 1139, 1140,
1141, 1142, 1270, loc. 51; PF 1269, loc. 60, the It; fossil zone at Itadorigawa.

Remarks and Comparison: — This species belongs to the group of Fusulinella alta
(IsHrr, 1958, p.48). The group of F. alta is distinguishable from typical Fusulinella
(group of Fusulinella bocki) in the following shell characters: Shell subrhomboidal in
shape, with inflated median portion, concave lateral slope, tapering toward polar ends,
which are sharply or bluntly pointed; chomata more asymmetrical and subtriangular.
After the writer’s 1958 paper was published, he was able to refer fully to Rauser (1951),
in which she recognized the group of Fusulinella pulchra. The above shell characters
of the group of F. alta are similar to those of the group of F. pulchra by Rauser, 1951.
Therefore the both are synonymous and the latter can be used instead of the former.
This group includes following species:

Fusulinella alta VERVILLE, THOMPSON et LOKKE, 1956

Fusulinella elegantula IsHir, sp. nov.

Fusulinella eopulchra RAUSER, 1951

Fusulinella itoi Ozawa, 1925

Fusulinella nevadensis VERVILLE, THOMPSON et LLOKKE, 1956

Fusulinella paraiowensts PUTRjA, 1956

Fusulinella pulchra Rauser et BELjAEV, 1940

Fusulinella pygmaea IsHII, sp. nov.

Fusulinella subpulchra PUTRJA, 1937

Fusulinella usvae DUTKEVITCH, 1932

Neofusulinella biconica HAvAsAKA, 1924

Most of these species are larger than F. elegantula. Tt can be distinguished from F.
pulchra in the smaller size, the smaller proloculus and the smaller number of volutions.
From F. itoi, which is abundantly represented in Akiyoshi. it differs in its smaller size,
smaller proloculus and more steep poleward slope of chomata in the outer volutions.

In general this species has some resemblance with Wedekindellina prolifica KANMERA,
1954 (p. 130-133. pl. 12, figs. 29-36; pl. 13, figs. 1-8) from the zone of “‘Fusulina’
[= Beedeina], the Kurikian Stage of the Yayamadake limestone, Kyushu, Japan, in the
shell form, the growth of the shell and the shape of the chomata. However this species
differs distinctly from . prolifica in the absence of the axial fillings in the polar region,
though they are very weak in the latter species. Furthermore, this species is distinguish-
able from the latter in the smaller size, smaller number of volutions and endothyroid form
in inner two volutions. .

Oceurrence: — Fusulinella elegantula is common in the It, fossil zone of the Itadori-
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gawa group at Itadorigawa. It rarely occurs in the It, fossil zone.

Fusulinella bocki MOLLER, 1878

In this paper the following subspecies of this species are discriminated:
Fusulinella bocki bocki

F. bockt rotunda IsHII subsp. nov.

F. bocki biconiformis IsH11 subsp. nov.

The diagnostic features of these subspecies are given below:

~._ character; size of
B | shell form no. of vol. | coiling | length | width proloc. form ratio
name (mm) | (mm) (1) ==
inflated fusiform!5 1/2 to 6 1/2| it |l 125 10720
F.bocki bocki to rarely uniform 2.0 to 3.1|1.3 to 1.8 82 to 131 rarely
spherical 7 to 8 | 1.2 to 1.5
: , large
. : subspherical |5 1/2 to 6 1/2 |
B, Bocks % carely loose (2.2 to3.21.4 to 25| M8 © 18011 4 ¢ 16
ronas, ellipsoidal Titol 7 142 | e
F bocki inflated fusiform | mi?oute 1.4 to 1.7
S . to 6 1/2 to 8 tight (2.4 to 3.6[1.6 to 2.1 : rarely
bicaretmic By bt el ocdinm  gitap 0
Fusulinella bocki bocki
(Plate XI, Figures 1-13)
1878 Fusulinella bocki MorLLER, Mem. Acad. Imp. Sci., st. Pétersb., 7, ser., tome
25, p. 104-107, pl. 5, figs. 3a-g, pl. 14, figs. 1-4.
1927 Neofusulinella bocki, 1.eg, Palaecont. Sinica, ser. B, vol. 4, fasc. 1, p. 16-18,
pl. 1, fig. 2, pl. 2, fes. 12, 13, 17. :
1930 Fusulinella (Neofusulinella) bocki, 1.LEe & CuHiEN, Mem. Nat. Res. Inst. Geol.,
no. 9, p. 121, pl. 8, figs. 8-12, pl. 9, figs. 1-3.
1940 Fusulinella bocki, RAUSER, BELJAEV & REITLINGER, 'Tp. Hedr. reoA.-passes. nH-
Ta., HOB. Cep., BB 7, TabA. 5, ¢ur. 11-13
1945 Fusulinella bocki, TaoMPsON, Amer. Jour. Sci., vol. 243, p. 447-450, pl. 1, fig.
15,
1951 Fusulinella bocki, Rauser, Tp. Macr. reoa. mayx, AH CCCP, cnpas-omnpes.,
crp. 223, Taba. 231, gur. 7-9
1958 Fusulinella bocki, SHENG, Palaecont. Sinica, no, 143, new ser. B, no. 7, p. 31, pl.
7, hgs. 14, 15, 17, 2 16.
(cfr.) 1934 Fusulinella bocki, CHEN, Mem. Nat. Res. Inst. Geol., no. 14, p. 36, 37, pl. 6,
figs. 1-3.
(cfr.) 1944  Fusulinella bocki, TORIYAMA, Japan. Jour. Geol. Geogr., vol. 19, nos. 1-4, p.

(efr.) 1948
(cfr.) 1958

(not) 1925

70-72, pl. 6, figs. 3-8.

Fusulinella bocki, PutrRja & LEONTOVICH, BroAn. Mock. o6-pa mcmbIT.
HpPUPOAbI, OTA. T€OA., T. 23 (4), arp. 31, Taba, 2, puc. 7

Fusulinella sp. cfr. Fusulinella bocki, 'Torivama, Mem. Fac. Sci., Kyushu Uniy.
Ser. D, geol., vol. 7, pl. 2, figs. 20-22, pl. 3, figs. 1, 2.

Fusulinella bocki, Ozawa, Jour. Coll, Sci. Imp. Univ. Tokyo, vol. 45, art. 6,
p- 17, 18, pl. 111, figs. 7, 9, 10. '
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Description of the specimens from the Itadorigawa group: Shell inflated fusiform
with pointed or bluntly pointed poles, sometimes* subspherical or ellipsoidal with round-
ed poles. Central portion is inflated dome-like and later slopes are generally convex.
Number of volutions of mature shell is usually 5 1/2 to 6 1/2, rarely 7 to 8. Mature shells
vary from 1.968 to 3.075 mm in length and from 1.271 to 1.763 mm in width. Form ratio
is 1.6 to 2.0, rarely 1.2 to 1.5. Form ratio does not very much increase from early to last
volution. Inner two or three volutions are spherical. A typical specimen (PF 1161)
is 2.870 mm long and 1.640 mm wide, giving form ratios of first to sixth volution 1.0,
1.3, 1.3, 1.3, 1.4 and 1.7, respectively. Proloculus is medium in size and spherical. Its
outside diameter is 82 to 131 microns. Shell coils uniformly. Heights of first to sixth
volution vary between 33-49, 49-66, 82-114, 82-164, 148-230 (rarely 98) and 131-262
microns, respectively. Heights of chambers are essentially same throughout length of
shell, except for extreme polar regions of outer volutions of fusiform specimens where
chambers become slightly higher than in median part of shell.

Speirotheca consisting of a tectum, a diaphanotheca, and upper and lower tectoria.
Diaphanotheca is visible from second to last volution. Lower tectorium is well developed
on inner surface of protheca, especially in central portion of shell, except for last volution
where tectoria are usually lacking. Upper tectorium decreases in thickness poleward
from edge of chomata. Thickness of protheca of second to seventh and a half volution
of a typical specimen is 4, 4, 8, 16, 20 and 20 microns, respectively.

Septa are almost plane in central portion of shell, but are weakly fluted in polar regions.
Tunnel is narrow, and becomes gradually wide outward. Its height is half or more of that
of chamber. Chomata are well developed from first to last volution. Tunnel sides of
chomata are very steep, sometimes almost perpendicular, but their poleward slopes are
very gentle in most of volutions, extending down lateral slope of volutions into polar regions.
In outer volutions of some specimens, poleward slopes of chomata are limited to one-third
or one-fourth of distance between center and pole.

Measurement: — See Table 10, p. 40, 41.

Material: — Reg. no. PF 1080, loc. 2, the It, fossil zone at Itadorigawa. PF 1161,
loc. 61; PF 1190, loc. 45; PF 1187, loc. 68; PF 1157, 1158, 1159, loc. 51; PF
1150b, 1164, 1165, 1167a, 1128b, loc. 62; PF 1174, 1200b, 1oc. 60, all form the It, fossil
zone at Itadorigawa.

Observation: — Beside typical specimens there are found some subspherical or el-
lipsoidal specimens, in which the number of volutions is 6 1/2 to 8 and the form ratio is
1.2 to 1.5. The lines marked with * in the above description refer to these less nearly
typical specimens.

Remarks: — F. bocki was restudied by THoMPSON (1945) who described and illustrated
the topotype specimen from Kresty, Government of T'ver, Russia, since MOLLER's original
description and illustration were inadequate.

In 1951 numerous species of the genus Fusulinella in the Russian platform were treat-
ed by RAUSER and others. She described the basic shell characters of F. bocki as follows:
Inflated, short shell, with convex central portion of the shell, shell form not changing
throughout all volutions and hardly making clear extension throughout growth;
bluntly pointed axial ends; very narrow tunnels and massive, subrectangular chomata,
broader in early volutions. The above shell characters given by RAUSER agree well

* gsee p. 23 (Observation)
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with what THOMPSON described about the topotype specimen.

Though the Itadorigawa specimens show a wide range of variation, they have such
essential characters as follows: 1) inflated shell form with convex central portion; 2) form
ratios which hardly change throughout growth; 3) very narrow tunnel; 4) well developed
chomata which often become rectangular and massive in outer volutions; 5) thick
spirotheca, especially well developed lower tectorium.

Rauser did not discuss about the thickness of all four layers. However THOMPSON
said on the spirotheca: “‘The spirotheca is composed of a thin tectum, a thin diaphano-
theca. and relatively thick upper and lower tectoria,” furthermore; ““T'he thicknesses
of all four layers of the spirotheca immediately over the tunnel in the second to the fifth
volution of this specimen are about 30, 40, 60 and 62 microns, respectively”.

In the Itadorigawa specimens the thickness of spirotheca in the second to the third
volution is generally thinner than that of THOMPSON’s topotype, though there are some
Ttadorigawa specimens which have spirotheca of 40 microns in thickness in the third
volution.

The present specimens do not belong to Fusulinella asiatica 1co,* 1956 (p. 202-205,
pl. 6, figs. 4-22), because of their larger size and well developed massive chomata. Ico
(op. cit.) included Fusulinella bocki in Lk (1927) and CueN (1930) within the synonym
list of his F. asiatica. But these Chinese specimens cannot be distinguished from F. bock:
bocki with regard to the above-mentioned features, which are essential for F. backi.

Some specimens (PF 1174, PF 1190, PF 1200b) which are characterized by the sub-
spherical form, minute proloculus and a large number of volutions (7 to 8 volutions).
resemble F. subspherica Torivama (1958, p. 52-54, pl. 4, figs. 7-11) from the Fusulinella
biconica zone of the Akiyoshi limestone than F. bocki bocki so far as the shell form is con-
cerned. "These specimens, however, can be distinguished from F. subspherica in the
smaller proloculus and the slightly smaller size of the shell. These differences do not seem
to be of specific importance. Unfortunately, however, F. subspherica is represented by
poorly preserved specimens and any more exact comparison between them is at present
impossible. Since the present subspherical specimens from Itadorigawa are not
numerous and since there exist transitional forms between these forms and more typical
F. bocki bocki, these forms are here retained within F. bocki bocki.

Occurrence: — The present species 1s abundant in the It; fossil zone of the Itadori-
gawa group at Itadorigawa, Kurosegawa-village, Higashiuwa-gun, Ehime Prefecture.
I't occurs very rarely in the It, fossil zone.

Fusulinella bocki rotunda Isu1il, subsp. nov.
(Plate XI, Figures 14-18, Plate XII, Figures 1-7)

1956  Fusulinella rotunda Isuni (MS.), p. 24 (listed)
1958 Fusulinella rotunda Isum, p. 34 (listed)

Description: — Shell subspherical to ellipsoidal, with bluntly pointed or rounded poles.
Central portion of shell is inflated dome-like and lateral slopes convex. Number of volu-
tions of mature shells is usually 5 1/2 to 6 1/2, rarely 7 1/2. Mature shells vary from
2.214 to 3.157 mm in length and from 1.517 to 2.460 mm in width. Form ratio is 1.4 to
1.6. Form ratio hardly increases from early volution to last. Form ratios of first to

* Postscript: Recently Ico regarded F. asiatica as a subspecies of F. bocki (Ico, 1960, p. 10)
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seventh volution of holotype are 1.0, 1.2, 1.2, 1.3, 1.3, 1.3 and 1.4, respectively.

Proloculus is large and spherical. Its outside diameter is 148 to 180 microns, and
rarely 131 microns. Shell coils loosely and uniformly. Heights of chambers above
tunnel in first to sixth volution are 33-82, 66-98, 82-131, 114-180, 98-230 and 180-262
microns, respectively. Rates of growth of first to sixth volution of holotype are 1:1.3 (1
vol.:2 vol.), 1:1.3 (2 vol. : 3 vol.), 1:1.6 (3 vol. : 4 vol.), 1:1.3 (4 vol. : 5 vol.), 1:1.2 (5 vol.
:6 vol.) and 1:1.3 (6 vol. : 7 vol.), respectively. Chambers are essentially same in height
poleward from tunnel. Spirotheca is thick and composed of a tectum, a diaphanotheca,
and upper and lower tectoria. Diaphanotheca cannot be clearly observed in first volution,
but appears clearly from second volution. Tectorium, especially lower tectorium be-
comes rapidly thick from third volution. Thickness of protheca of second to sixth volution
of holotype is 4, 8, 12, 12, 20 and 25 microns, respectively. Septa are plane in central
portions, but are irregularly fluted in extreme polar regions except for firstvolution. Septa
are relalively closely spaced. Almost all of septa except for septa of a few outer cham-
bers are coated thickly by secondary deposits which continue to inner tectorium of preced-
ing and succeeding chambers. Septal counts of first to seventh volution of typical sagittal
specimen are 7, 12, 16, 22, 22, 25 and 20, respectively. Tunnel is narrow and its path
is somewhat irregular. Tunnel angles of first to seventh volution of holotype are 19,
18, 17, 20, 20, 23 and 26 degrees, respectively. Tunnel is about a half as high as cham-
bers in almost all volutions. Chomata are well developed throughout shell except
for last volution of some specimens. They are massive and asymmetrical. Tunnel sides
of chomata are very steep, vertical, or sometimes overhanging. Poleward slopes are very
gentle, extending nearly to poles in inner volutions. In outer volutions their poleward
slopes become steep and their forms become often rectangular.

Measurement: — See Table 10, p. 40-43.

Material: — Holotype, Reg. no. PF 1176, loc. 60, the It; fossil zone of the Itadori-
gawa group at Itadorigawa. Other specimens, PF 1177, 1180, 1181, 1182, 1184, 1271,
loc. 60: PF 1162, 1279, loc. 61; PF 1169, 1170, loc. 62; PF 1160, loc. 51, the It;
fossil zone at Itadorigawa.

Remarks: — This subspecies belongs to the group of F. bocki in RAUSER (1951, p. 223)
by the character of the shell form, the massive chomata, the narrow tunnel, the thick
spirotheca, and the form ratio which hardly changes throughout the growth.

The present subspecies can be distinguished from F. bocki bocki by that in the former
the proloculus is larger and shell coils more loosely. Compared with typical F. bocki
bocki, it can be pointed out, furthermore, that the form ratio is smaller, that the poles are
rounded and that the shell form is rather ellipsoidal or subspherical in F. bocki rotunda.
There exist, however, some intermediate forms (PF 1174, PF 1200b, PF 1190, PF 1164)
which are conveniently referred to F. bocki bocki. Like F. bocki bocki they have compara-
tively small proloculus and tightly coiled shell, but the shell form is rather subspherical
or ellipsoidal as in F. bocki rotunda. Owing to the presence of these intermediate forms,
rotunda is here regarded as a subspecies of F. bocki.

Ocecurrence: — The present subspecies is common in the lower and middle parts of
the It. fossil zone and abundant in the uppermost part of this fossil zone of the Itadorigawa
group at Itadorigawa, Kurosegawa-village, Higashiuwa-gun, Ehime Prefecture.

Fusulinella bocki biconiformis IsHil, subsp. nov.

(Plate XII, Figures 8-17)
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1956 Fusulinella biconica kurosegawensis 1suir, (MS.), p. 24 (listed)
1958 Fusulinella kurosegawensis biconiformus Ismn, (MS.), p 36, pl. 2, fig. 4.

Description: — Shell inflated fusiform or biconical, having bluntly pointed poles.
Central parts are inflated dome-like and lateral slopes are generally straight. Number
of volutions of mature shells is usually 6 1/2 to 8. These mature specimens are 2.378 to
3.608? mm long and 1.599 to 2.091 mm wide. Form ratio is 1.4 to 1.7, rarely 1.9 to 2.0.
Form ratio shows almost no change during growth. Shell forms are spherical in inner
three or four volutions and become gradually biconical outward. Form ratios of first
to eighth volution of holotype are 1.0, 1.1, 1.1, 1,2. 1.3, 1.3, 1.6 and 1.5, respectively.

Proloculus is minute to medium and spherical. Its outside diameter is 49-f- to 114
microns. Shell coils tightly and uniformly. Heights of chambers above tunnel in first
to seventh volution are 33-49, 49-66, 66-98, 82-131, 114-197, 164-279 and 213-293
microns, respectively. Chambers are nearly same in height poleward from tunnel.

Spirotheca is thick and composed of a tectum, a diaphanotheca, and upper and lower
tectoria. Diaphanotheca cannot be clearly observed in first two volutions and well dis-
cernible from third volution. Tectorium, especially lower tectorium becomes rapidly thick
from fourth volution. Tectoria decrease in thickness poleward from edge of chomata.
Thickness of protheca of first to eighth volution of holotype is 4, 4, 4, 8, 12, 12, 20 and
20 microns, respectively. Septa are plane in central parts, but are irregularly fluted in
extreme polar regions, except for early two volutions. Tunnel is narrow, becomes
gradually wide outward, and is almost a half as high as chambers. Its path is somewhat
irregular. Tunnel angles of second to sixth volution of holotype are 16, 16, 16, 25 and 26
degrees, respectively. Chomata are well developed from second volution. Tunnel sides
are very steep, vertical, or sometimes overhanging. Poleward slopes of chomata are very
gentle, extending almost to poles in inner volutions. In outer volutions their poleward
slopes are steep and their forms become often subrectangular.

Measurement: — See Table 10, p. 40-43.

Material : — Holotype, Reg. no. PF 1072, loc. 60, the It; fossil zone of the Itadorigawa
group at Itadorigawa. Other specimens, PF 1178, 1183, 1185, 1186, loc. 60; PF 1171,
1172, 1278a, loc, 62; PF 1163, loc. 61; PF 1191, loc. 65, the It; fossil zone at
Itadorigawa.

Remarks:— This subspecies has the following essential characters of F. bocki: 1)
mflated shell form with convex central portion; 2) form ratios hardly changing through
growth; 3) very narrow tunnel; 4) well developed chomata which are massive and
subrectangular in outer volutions; 5) thick spirotheca. Therefore it should be
included within F. bocki (s.1.). However, this subspecies is distinguishable ficm F.
bocki bocki in its biconical shell form, larger size, and generally smaller proloculus.
Number of volutions tends to be larger in F. bocki biconiformis.

Some specimens, including the holotype, somewhat resemble Fusulinella biconica
(Havasaka) so that the writer previously called the present form F. biconica kurosegawensis.
However, F. biconica has more typical biconical form with slightly concave lateral slopes
and more slender poleward slope of the chomata in the outer volutions.

Occurrence:— The present subspecies is common in the It, fossil zone of the Itadori-
gawa group at [tadorigawa, Kurosegawa-village, Higashiuwa-gun, Ehime Prefecture.

Fusulinella spp.
(Plate X, Figures 5, 6, 7)

Three axial sections of Fusulinella among the present collection are not referable
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to any of the above described species. Two forms can be distinguished. They are here
mentioned as Fusulinella spp.

First form, represented by Pl. X, Fig. 5, has following shell characters: Shell large
for genus, inflated fusiform with bluntly pointed poles and slightly concave lateral slopes;
number of volutions 6 1/2; dimension: length 3.516 mm; width 1.722 mim; form ratios
of first to sixth volution 1.1, 1.3, 1.6, 1.9, 2.0 and 2.2, respectively; first volution coilirg
at a large angle to axis of outer volutions; shell coiled tightly and uniformly; chamber
almost same in height within each volution except for inner two volutions; proloculus
small, its outside diameter 66-82 microns; spirotheca composed of four layers, lower
tectorium becoming rapidly thick from third or fourth volution outwards, but upper
tectorium very thin; tunnel low, becoming rapidly wide outwards; chomata asymmetrical,
very weak from first to last volution. ‘

Second form, which is represented by Pl. X, Figs. 6, 7, resembles first form in shell
size, number of volutions, mode of coiling and size of proloculus, though there is only
slight difference in shell size and proloculus size. However, second form is inflated
fusiform shell with convex or straight lateral slopes, with narrow tunnel, beccming
gradually wide and with prominent and asymmetrical chomata.

Measurement:— See Table 11, p. 42, 43.

Material:— Reg. no. PF 1247, 1249, loc. 2; PF 1248, loc. 39, the It, fossil zone at
Itadorigawa.

Comparison:— The first form resembles F. iyoensis in shell form and shell size. The
former, however, differs distinctly from the latter in its weaker chomata, wider tunnel,
more tight coiling in inner volutions and smaller proloculus. The second forms resemble
F. iyoensis in shell form and the mode of the chomata and of the tunnel. It can be
distinguished from F. zyoensis in its smaller size, convex lateral slope and smaller
proloculus.

Occurrence: — This species rarely occurs in the It, fossil zone of the Itadorigawa
group, ltadorigawa, Kurosegawa-village, Higashiuwa-gun, Ehime Prefecture.

Addendum to Part I.

Fusulina ehimensis, a new name for Fusulina regularis Isuir, 1958.

In the previous paper ‘“‘Fusulinids from the Middle Upper Carboniferous Itaderi-
gawa Group in Western Shikoku, Japan, Part I. Genus Fusulina” (IsHii, 1958, Jour.
Inst. Polytechnics, Osaka City Univ., Ser. G, vol. 4, p. 5-7, pl. I, fig. 2; pl. III, figs.
7-13), the name Fusulina regularis was proposed as new.

Prof. Em. H. YasE has kindly called the writer's attention to the fact that this trivial
name is preoccupied by Fusulina regularis ScHELLWIEN, 1898, which the latter is now
classed under the genus Schwagerina. Hence the present writer proposes here the new
substitute name Fusulina ehimensis for Fusulina regularis Isuri, 1958.

Postscript:

The name, ‘“Kurosegawa-village” in this paper should be repaced by “Shirokawa-town''.
The former is at present included within the latter.

Actual date of publication
March 10, 1962
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Table 1. Measurements of Eostaffella sp. cfr. L‘osraﬁeh’a bigemmacula (1co)
and Eostaffella sp.

Eostaffella sp. cfr. E. bigemmicula (160)

~_| ' ' Vol. Diameter Height of volution (mm.)
Lol Reg. no. Pl.Plg.| L. | W. ! R. I P'__no VT 2 3 4|V 2 3 4 _
32 | PF1218 | 6. 1184 |.389 [0.42 [.041 | 314 .082 .164 .205 — ‘ .029 .053 .070 .090 (V314)
37 | PF1067b | 6. 2 |.131 |.360 [0.36 |.049 | 4 .074 .123 .196 .360| .029 .025 .033 .094
20 PRLI2231 S 16 - 3 |.189 .348 10.34 | — 3 .123 .209 .348 | .041 .053 .082
62 | PF1147a ( 6. 4 |.082 |.282 [0.29 |.037 | 3 - 172 .282 — | .029 .045 .062 -
35 | PF1222 — [.094 [.274 ‘0.34 J037 | 3 .082 .164 .274 — | .020 .041 .070 —
62 | PF1196 | 6. 5 |.086 |.226 [0.38 {.029 | 3 .086 .139 .226 — | .020 .033 .041
32 | PF1220 | — |.123 |.389 (0.32 |.045 | 31| .082 .155 .299 — | .020 .041 .078 090(V31/n
Eostaffella sp.
37 | PFi1221 ‘ 6. 6 |.156 291 0.53 | — | 4| .062 .098 .172 .291| .012 .020 .037 .062
aia. | sl F T2 | SR | i w1y - = L i cm
L Thickness of spirotheca (mm.)|Form ratio of volution
ST T R 8 e 1 ¢ [eVARe2 Cx g
32 | PF1218 | .008 .008 .012 .012 (V314) | 0.7 0.7 0.4 —
37 | PF1067b | .004 .008 .012 .016 0.6 0.6 0.5 0.4
20 | PFE1223 L008 .008 .012° — 0.6 0.4 0.3 —
62 | PF1147a | .008 .008 .012 — — 0.4 0.3°"—
356 | PF1222 008 012 .012 — 0.7 0.4 0.3 —
62 | PF1196 .008 .008 .008 — 0.6 0.5 0.4
32 | PF1220 | .008 .008 .012 .012 (V314) | 0.6 0.5 0.4 —
37 | PF1221 .004 .008 .012 .016 0.8 0.7 0.6 0.5
L., length (mm.); W., width (mm ) ., ratio of length to width;
P., proloculus dlameter (mm.); V1, 2, 3 volutions 1, 2, and 3; Lo.,
locality.
Table 2. Measurements of Millerella ? sp.
zall : Vol. Dmmeter (mm.) | Height of volution (mm.)
Lo.| Reg. no. ‘Pl. Flg.!. i | W. ‘_R. ‘ ey |no ‘ 5> 3 4 VI 2 3 4
73 | pP1195a | —  |.094 |.381 [0.25 |.041 | 314 .090 .168 .287 — | .020 .041 062 082 (V314)
57 | PF1207b | 6. 8 |.111 [.361 i0.30 .041 | 315 .090 .168 .282 — i .029 .045 .049 082 (V315)
57 | PF1194a | 6. 7 |.086 ‘.406 (0.20 |.045 | 3 .156 .267 -406 — | .037 .070 .098 —
— ! c— il LA - i r—
Thickness of spirotheca (mm.) Form ratio of volution
Lo.| Reg. no. Vl 2 3 4 VT2 3 4
73 | PF1195a | .008 .012 .008 .012(V3l%) | 0.5 0.4 0.3 —
57 | PF1207b | .008 — .008 .012(V3l,) | 0.5 0.5 0.4 —
57 | PF1194a | .004 .008 .012 — 0.4 0.4 0.2 —
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Table 3. Measurements of Eoschubertella toriyamai 1suil, Eoschubertella sp. cfr. E. lata
(LeE et CHEN) and Eoschubertella sp. cfr. E. obscura (LEE et CHEN)
Eoschubertella toriyamai IsSHII, sp. nov.
| | ; : [Vol. Radius vector (mm.) Ratio of HI./Rv.
Lo.(Reg. no .'PI.Flg. s WA RS R Ino. N2 A e e S
39 | PF1205 | 6.23 |.525 |.458 |'1.14 041 | 315 .066 .098 .213 .246 (V314) 1.0 0.9 0.8 1.1(V3is)
32 | PF1022b| 6.24 |.492 |.393 [1.25].049 | 3 .066 .114 .197 =— 1 0OR353 —
43 | PF1208 | 6.27 |.410 |.361 |1.14|.057 | 3 .066 .114 .197 — 10RO 10D —
57 PFlED?a] 6.26 |.475 |.344 |1.38(.062 | 315 .049 .098 .148 .197 (V314)| 1.0 0.8 1.1 1.3(V314)
35 [*PE1098b| 6.31 [.492 |.443 |1.11(.070 | 3 .066 .131 .262 — 12 0:9 0.9 —
35 | PF1202 | 6.32 |.410 |.344 |1.19|.066 | 3 .066 .114 .197 - 0.8 0.9 1.0 —
57 | PF1209 | 6.33 |.262 |.279 (0.95(.083 | 3 .049 .098 .164 — 1.0 0.8 0.8 —
57 | PF1210 | 6.28 |.230 (.230 |1.00/.045 | 3 .033 .082 .131 — 50059 —
35 | PF1203 | 6.34 |.328 |.311 [1.05/.057 | 3 .066 .098 .164 — 0.8 1.0 1.0 -
20 | PF1217 |'6.35 (.295 |.262 |1.13(.062 | 3 .049 .082 .148 — 10 aLba il —
57 | PF1215a 6.37 |.393 [.328 |1.20|.078 | 3 .066 .114 .164 - L ORETENTES —
32 | PF1216 | 6.36 |.475 |.377 |1.26(.062 | 314 .066 .098 .164 .213 (V314)| 0.8 0.8 0.9 1.2(V314)
Eoschubertella sp. efr. E. lata (LEE et CHEN)
73 | PF1214 | 6.39 |.410 |.279 |1.47|.025 | 4 | .033 .066 .098 .164 g naglo) sl i
43 | PF1199 | 6.38 [.410 [.262 |1.56(.025 | 4 | .033 .049 .082 .148 0.7 0-7 14106
73| PF1213 | — [.557 [.361 |1.55(.041 | 4 | .049 .082/.148 .197 O8O 3E 16
60 | PF1200a 6.40 [.361 .238 | — [.029 | 4 | .033 .066 .114 ,180 1.0 1.4 1.4
|
Eoschubertella sp. cfr. E. obscura (LEE et CHEN)
35 | PF1204 | 6.42 |.492 |.361 |1.36|.062 | 314| .049 .098 .164 .197 (V315) 1.3 1.2 1.2 1.3(V314)
73 | PF1195b| 6.44 |.541 |.361 [1.47|.062 | 3 .066 .114 .197 - 0.9 1.4 1.5 -
73 | PF1212 | 6.43 |.492 |.361 (1.36|.074 | 3 .049 .114 .197 — 1531 a8 -
73 | PF1198 | 6.41 |‘426 .361 [1.18(.070 | 3 .066 .098 .164 = 048 1220 102 -
" Holot;pc; Hl, half length; Rv, Radius vect_or_. -
Table. 3. (continued)
Foschubertella toriyamai IsH11, sp. nov.
L [ R Height of volution (mm.) | Thickness of spirotheca Tunnel angle (degree) !
o s B v 2 e A Vi, 2. S & v 2 e -
32 | PF1205 .033 .033 .066 .098(V314) .004 .008 .012 .012(V31%) — — — —
32 | PF1022b | 033 .033 .082 — .008 .012 .012 — — =
43 | PF1208 | 033 ,066 .098 — .008 .012 .016 — —= = = =
57 | PF1207a | 033 .049 .049 .082(V314) .004 .008 .012 .008(V314) — — -
35 |*PF1098b | 033 .049 .148 — .008 .008 .012 — = —  —
35 PF1202 .033 .049 .082 — .008 .008 .008 — —  —  23(V21%) d
57 PE1209 .033 .049 .066 — 008 ? .008 — | — — —= —
57 PF1210 .033 .049 .066 — .004 .008 .012 — = = = ==
35 PEF1203 .033 .049 .082 — .008 .008 .016 — — — 26 —
20 PE1217 L 038E033 R 066 E=— .004 .008 .012 — — — 25 —
57 PF12153 .033 .049 .0666 — 004 .012 .004 — = = = =
32 PF1216 .033 .033 .049 .082(V31s) .004 .008 .012 .012(V3L5) — — — —
Eoschubertella sp. cfr. E. lata (LEe et CHEN)
73 | PF1214 .016 .016 .049 .049 .004 .004 .008 .012 _ - — 23
43 | PF1199 .016 .016 .049 .066 .004 .004 .008 .008 — = =l
73 | PF1213 .033 .033 .066 .049 .004 .004 .008 .012 — — 13 21
60 J PF1200a .016 .033 .049 .066 -004 .008 .012 .012 = b= =
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Eoschubertella sp. cfr.

E. obscura (LEE et CHEN)

31

Height of volution (mm.) |

‘T'hickness of spirotheca

\Tunnel angle (degree)

Boss | Re ht angle (
a2 e Vi 2z 3 1 Vi 2 3 4
35 PF1204 .033 .049 .066 082(V3 ’2) .008 .012 .016 016(V3 Ls) — = =
73 PF1195b .033 .049 .082 | .008 .008 .012 - - 21
73 | PF1212 | .033 .049 .082 — | .004 .008 .016 — IREsg o2 51 =
73 I[ PF1198 .033 .033 .066 — |.004 .008 .016 — = = 18

Table 4. Measurements of Fusiella typica sparsa SHENG and Fusiella sp.
FEusiella typica sparsa SHENG
Vol. | Radius vector (mm.) | Ratio of HI./Rv.

L""R‘*g“oplp‘gHJ ‘W‘R|P‘no Tvimzs & 50 V@2 & & 5

62 [ BE42240 75 2 1.311.393.3.33.037‘ 5 .049 .066 .098 .131 .213 (1,0 1.3 23 35 32

44 | PF1127b| 7. 8 [1.066(.4262.50.045( 4 | .066 .098 .148 .230 — 1.3 2.0 2.6 22 —

61 | PF1226 | 7, 13 |1.410.4263.31.041| 5 | .049 .078 .098 .148 .230 (0.8 0.7 2.2 2.3 26

62 PI'_::1225 7. 4| .918.3772.43|.037| 5 .033 .053 .082 .114 .197 |10 1.0 1.4 21 24

44 | PF1025b| 7. 11 [1.082(.4582.36/.041| 4 | .066 .098 .148 .246 — |13 1.8 214 23 —

31 | PF1238 | 6. 46 [1.131|.458/2.46(.037| 5 045 .053 .114 .164 .262 |05 15 23 26 22

57 | PEL256al 7. 18 | .902|.361/2.56(.029 4 (041 .070. .114 180 — (13 1.2 26 2,7 —

35 | PF1234 | 7. 15 [1.541).475]3.24] — | 5 .037 .066 .114 .180 .262 (11 25 29 27 3.0

32 | PF1266b| 7. 6 |1.033|.393/2.63|.041| 5 .049 .053 .098 .148 .230 |07 15 25 24 24

44 | PF1258b| 7. 7 [1.328).4433.00] — | 4142 — .066 .098 .164 .262(V414)1.3 2.5 3.0 2.6(V4lh)

57 | PF1215b| 6. 45 | .918[.39312.33|.033 41/ | .041 .066 .114 .180 .197 (0.9 1.0 1.6 1.8 2.2(V4is)

31 | PF1237 | 7. 12 [1.172/.475/2.48|.049 5 .041 .066 .098 .164 .246 (0.7 0.7 25 23 24

57 | PF1137b| 7. 5 1.016/.393/2.48] — | 4 .045 .082 .114 .197 — (11 10 24 27 —

57 | PF1256b| 7. 14 | .721(.2952.44).037 414 | .033 .053 .082 .131 .164 |13 1.2 2.2 211 2.2(V4lh)

Fusiella sp.
32 PF1028]JI T 13 .869i.426|2.04.029 5 .029 .041 .082 .148 .246 |07 1.4 12 20 18
57 | PF1256¢| 7. 16 .689?.410|2.00.033 4 057 .082 .131 .213 — (1.0 12 19 15 —
Table. 4 (continued)
Fusiella typica sparsa SHENG

Lo. R Height of volution (mm.) | Thickness of spirotheca I_I’unnel angle (degree)

B N0ITTE 2 3 45 T B T [ A T .

62 | PF1224 |.025 .029 .029 .037 .070 .004 ,004 .008 .008 .012| — — 19 21 34
44 | PF1127b|.025 .020 .053 .070 — .004 .008 .012 .016 — — — 17 35(V31%)

61 | PE1226 (.025 .020 .033 .041 .078 .004 .004 .008 .008 .012 | — — 13 19 —

62 | PF1225 |.025 .025 .037 .033 .049 .004 .004 .008 .008 .012 | — — 22 26 28
44 | PF1205b}.029 .033 .049 .094 — .004 ,004 .008 .06 —| — — 17 28 —

31 | PF1238 [.020 .029 .045 .057 .090 .004 .004 .008 .008 .012| — — 14 25 3l
57 | PF1256a|.020 .037 .045 .070 — — 004 .008 0120 — | — — 10 22 —

35 | PF1234 | — .037 .041 .049 .070 — .004 .008 .008 .012| — — — 17 29
32 | PF1266b/.029 .033 .037 .057 .082 .004 .,004 .008 .008 .012' — — 15 27 —

44 | PF1958b! — .029 .041 .070 .094(V414)| — .004 .008 .008 .012(V41s) — 13 33 30(V414)
57 | PF1215b/.020 .025 .041 .074 .074(VAlb) .004 .008 .012 .016 .012(VAls) — 14 22 26(VAik)
31l | PF1237 |.020 .025 .037 .062 .082 .004 .004 .008 .008 .012 | — — 12 15 35(V4ls)
57 | PF1137b|-025 .041 .045 .082 — .004 .004 .008 .008 — | — — 15 39 —

57 | PF1256b{.020 .020 .033 .041 ,049 .004 .008 .008 .008 .012| — — 16 ? 20

Fustella sp.
PF1028b| .016 .041 .033 .049 .082 .004 .004 .008 .008 .012 | — 1 ? 12 —

57 | PF1256¢| .041 .033 .045 .078 — .004 .004¢ .008 .012 — | — 12 12 28 —
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Table 5. Measurements of Fusulinella minutissima IsHII, sp. nov,

Fusulinella minutissima IsHi1, sp. nov.

=
=]

= Lo B

NNN%NNNNNM&ENH@&DNNNN

7 | Vol.| Radius vector (mm.
Lo. | Reg. no. [PL Fig| L. |W. [R. | B [[or] g tgoomm)
44 | PF1123a | 7. 24 |1.082 | .639 | 1.69 | .053 415 .066 .114 .197 .311 .458(V4ish)
44 | PF1123b | 7. 33 [1.475 | .820 | 1.80 | .057 | 5 | .066 .114 .197 .295 .361 —
19 | PF1108 — |L.066 | .574 | 1.86 | .049 | 415 .049 .082 .148 .246 .328(V4l5)
62 | PF1128a (7. 30| .951 | .622 [ 1.52/| .037 | 5 | .066 .098 .148 .430 .328 —
73 | PF1129b | 7. 25 [1.475 | .869 | 1.69‘ 049 | & | .098 .131 .213 .311 .458 —
35 | PF1134 | 7. 22 (1.639 | .869 | 1.89 | .045 | 6 | .049 .082 .131 .213 .311 .475
73 ¥PF1131 | 7.21,26 | .787 | .492 | 1.60 ! .C62 | 415 .066 .082 .148 .213 .279(V4ls)
73 | PF1195¢c | 8.4, 5 | .902 | .541 | 1.69 | .057 | 415 .066 .098 .148 .230 .311(V4is)
44 | PF1125 | 7. 28 [1.574 | .820 | 1.92 | .057 | 6 | .066 .082 .131 .213 .295 .475
73 | PF1130 | 7. 27 [1.049 | .622 | 1.68 | .062 | 5 | .049 .082 .131 .213 .328 —
32 | PF1120 | 7. 23 |1.262 | .672 | 1.87 | 057 | &5 | .049 .098 .148 ,246 .377 —
57 | PF1121 = .820 | .458 | 1.79 | .041 | 415 .049 .082 .131 .213 .262 —
35 | PF1133 - - .852 [ — | .062 | 515 066 .098 .164 .262 .393 .443
44 | 'pF1126 | 7. 20| — | 88D | — .045 | 5150 .066 .114 .180 .279 .410 .443
44 | PF1127a = — 639 | — | .041 | 5 | .066 .098 .148 .230 .328 —
73 | PF1132b | 7- 29 | — .738 k= .041 | 5 | .066 .098 .164 .246 .393 —
] .
| Height of volution (mm.) Thickness of spirotheca (mm.) |
Lo ) T e VAR 2S5 6 Vi 2 3 4 5 6 |
44 | PF1123a | .033 .049 .066 .114 .131(V41) .008 .012 .012 .008 — —
44 | PF1123b | .049 .049 .082 .114 .164 — .004 .008 — .012 .08 —
19 | PF1108 .033 .033 .066 .114 .114(V4is) .004 .008 .012 .016 .008(V4ls)
62 | PF1128a | .033 ,049 .066 .082 .098 — .004 .008 .012 .020 .008 —
73 | PF1129b | .033 .049 .066 .098 .148 — .004 .008 .016 .020 .033 —
35 | PF1134 .033 .049 .049 .082 .098 .164 .004 .008 .012 .016 .020 .020
73 *PF1131 .033 .033 .049 .066 .098(V4ils) .004 .008 .012 .016 .008(V4ls)
73 | PF1195¢c | .033 .049 .049 .082 .098(V41l5) | .004 .008 .012 .016 .008(V41s)
44 | PF1125 .033 .033 .049 .066 .082 .164 .004 .004 .CO8 .012 .016 .020
73 | PF1130 | .016 .033 .049 .082 .114 — | .004 .0C8 .0C8 .016 .020 —
32 | PF1120 | .033 .033 .049 .098 .131 — .004 008 .012 .016 .020 —
57 | PF1121 | .029 ,029 .049 .074 .094 — .008 .012 .016 .020 .012 —
35 | PF1133 .033 .049 .066 .082 .131 .148(V514) .004 .008 .012 .020 .025 .008(V5ls) _
44 | PF1126 (033 .049 .066 .098 .148 .131(V51is) .004 .012 .016 .020 .020 .020(V51s) )
44 | PF1127a | .033 .049 .049 .082 .098 — .004 .008 .016 .016 .008 — -
73 | PF1132b | .033 .049 .066 .098 .131 — .004 .008 .016 .020 .008 — '
§
Table 7. Measurements of Fusulinella itadorigawensis Isuii, sp. nov. and Fusulinella y
Fusulinella jtadorigawensis IsHI1, sp. nov.
; [Vol. Radius vector (mm.) |
I{f_g. no. Pl.Flg. L. . W. R. ‘ P. no. Vl 2 3 4 5 6 7 |
PE1082a 8. 8| 2.952 | 1.148 | 2.61 |.082 | 615| .066 .114 .197 .279 .426 .607 .615(V61s)
PF1083 | 8. 13 | 3.116 | 1.271 | 2.45 |.082 | 615 .082 .131 .197 .279 .393 .607 .672(V6ls)
PF1109 | 8. 12 | 2.911 | 1.189 | 2.53 |.057+| 6 | .066 .098 .180 .279 .426 .639 —
PF1076 | 8. 11 | 2.788 | 1.025 | 2.75 |.114 | 514 .082 .131 .197 .311 .458 .574(V515)
PF1110 | 8. 24 | 3,250 | 1.271 | 2.56 |.098 | 6 | .082 .148 .230 .344 .475 .656 —
PF1081 | 8. 20 | 3.321 | 1.393 | 2.38 | — 6 | .082 .148 .246 .377 .541 .738 —
PE1111 | 8. 19 | 2.993 | 1.230 | 2.43 |.082 | 6 | .082 .131 .213 .328 .492 .672 —
*PF1077 | 8. 10 | 2.911 | 1.271 | 2.29 |.115 |6 | .098 .148 .213 .311 .475 .656 —
PF1118 | 8. 16 | 2.952 | 1.189 | 2.57 [.114 | 514| .098 .164 .262 .393 .557 .607(V51%)
PF1117 | 8. 14 | 3.239 | 1.312 | 2.47 |.082 | 614 .082 .131 .197 .279 .426 .574 .721(V615)
PF1086 | 8. 15 | 8.280 | 1.517 | 2.16 |.094 | 6 | .114 .164 .279 .426 .574 .803 —
PF1116 | 8. 9 |2.827 1.271 | 2.22 |.082 |6 | .082 .131 .197 .311 .475 .672 —
PF1112 | 8, 22 | 2.583 | 1.148 | 2.25 |.082 | 5 | .098 .180 .279 .426 .607 — —
PF1085b| 8. 23 | 2.542 | 1.148 | 2.21 |.148 |5 | .114 .197 .279 .443 .622 — —
PF1084 | 8. 17 | 2,501 | 1.107 | 2.26 [.082 | 54| .082 .131 .197 .328 .475 .622(V515)
PF1113 | 8. 25 | 3.444 | 1.312 | 2.63 |.131 | 514| .114 .197 .295 .458 .607 .738(V51s)
PF1078a 8. 18 | 2.131 | .943 | 2.26 |.082 | 51| .082 .131 .197 .295 .492 .508(V515)
PF1114 | 8. 7 |1.927 | .943 | 2.04 |.082 |5 | .082 .131 .213 .344 .508 —
PP1078b| 8. 21 | 1.968 | .943 | 2.09 |.107 |5 | .082 .148 .230 .344 .508 —
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Table 7. (continued)

Fusulinella iyoensis 1sHIil, sp. nov.

| Vol. Radius vector (mm.)

. |
Lo|Reg. no. PLFig| L. | W | R | B | 20 |=y—p 3" 4 & % -

|
2 |
2 | PF1079 | 10. 4

|
.098 180 .279 .443 .689 .967 — ‘
.082 .148 .246 .410 .622 .885 1.016(V61%)

*PF1087 | 10. 3 | 3.813 | 1.804 | 2.11 [.131 |6
4.4287 1.927 | 2.30 |.098 | 614

Table 7. (continued)

Fusulinella itadorigawensis 1SHI1, sp. nov.

PF1078b| .033 .066 .082 .114 .180 — — .008 .012 .020 ,037 .0200 — —

Lo. IR ' Height of volution (mm.) | Thickness of spirotheca (mm.)
S e [ T S RO 'V 2 3 4 5 6 1
2 | PF1082a| 033 .049 .066 .082 .148 .180 .180(\;’63/2)! .008 .012 .020 .037 .037 .041 —
2 | PF1083 | (033 .049 .066 .098 .114 .197 .164(V615) .008 .012 .020 .029 .033 .037 .020(V61l5)
2 | PF1109 | 033 .049 .066 .098 .164 .197 — .008 .012 .020 .033 .053 .037 —
2 | PF1076 | 033 .049 ,082 .114 .164 .148(V515) .008 .012 .020 ,041 .053 .037(V514)
29 | PF1110 | .033 .049 .082 .114 .131 .180 — .008 .020 .029 .020 .033 .020 —
38 | PF1081 | .049 .066 .082 .148 .164 .197 — .008 .012 .016 .029 .025?.025 —
41 | PF1111 | .033 .049 .082 .114 .164 .180(V514) .008 .012 .025 .037 .045 — —
2 *PF1077 | .033 .049 .066 .114 .164 .180 — .008 .012 .016 .041 .041 .041 —
29 | PF1118 | .033 .049 .082 .114 .131 .131(V514) .008 .012 .016 .041 .037 .033 —
2 | PF1117 | .033 .049 .066 .082 .148 .148 .197(V614)| .008 .012 .016 .033 .045 .041 .029(V614)
2 | PF1086 | .049 .066 .098 .148 .164 .213 — .008 .012 .020 .049 .033 .016 —
2 | PF1116 | .033 .049 .082 .114 .164 .197 — .008 .012 .025 .041 .041 .041 —
2 | PF1112 | .049 .082 .114 .148 .197 — — .008 .020 .029 .037 .041 — —
2 | PF1085b| -049 .066 .098 .164 .180 — — .008 .012 .025 .033 .029 — —
2 | PF1084 | .033 .049 .066 .114 .164 .197(V51%) .008 .012 .020 .033 .041 .025(V51%)
29 | PF1113 | .049 .082 .098 .148 .164 .230(V514) .008 .016 .029 .037 .041 .020(V51s)
2 | PF1078a -049 .049 .066 .098 .131 .148(V51}) .008 .008 .020 .025 .033 .029(V515)
fé PF1114 | .033 .049 .082 .131 .164 — — .008 .012 .016 .041 .041 — —

Fusulinella iyoensis IsHII, sp. nov.

2 | PF1087 | .049 .066 .114 .164 .246 .279 — 012 .025 .041 .062 .082 .037 —
2 | PF1079 | .033 .066 .098 .164 .213 .279 .279(V614) .012 .020 .029 .062 .070 .082 .025(V61s)
Table 8. Measurements of Fusulinella simplicata simplicata ToriyaMA, F. simplicata
F. simplicata var. 2 and F. simplicata var. 3.
Fusulinella simplicata simplicata TORTYAMA
. | | Vol Radius vector (mm.)
_ ]_._0. Reg. no. | Pl. Fig. L. o W. | R. B ' S Vi 5 3 1 R o
40 | PF1093 |9. 5[ 2.952 | 1.558 | 1.90 | .148 | 5 JA310 213 361 541 .820 —
2| PF1179 |9. 4|3.116 |1.681 [1.93|.181| 5 .148 .262 .410 .607 .902 —
29 | PF1089 | 9. 7 |2.870 |1.434 |2.00 | .131 | 514 | .114 .197 .311 .458 .656 .787(V51%)
2 | PF1082b e 2,788 | 1.353 | 2.06 | .110 | 6 .082 .148 .230 .377 .508 .705
38 | PF1088 | 9. 8 |2.419+4|1.722| 9 131 | 514 | 114 .197 .328 .525 .754 .934(V51s)
— = |
Fusulinella stimplicata onoi Isuir, subsp. nov.
2 *PF1090 | 9. 14 (3.444 |1.845|1.87 | .180| 514 | .148 .246 .393 .590 .869 1.016(V514)
38 | PF1092 |9 13 |3.731 | 1.968 | 1.90 | .164 | 515 | .148 .230 .361 .557 .885 1.033(V515)
2| PF1102 |9, 19 |3.362 |1.845|1.82 | .148| 6 .181 .213 .344 .5081 .738" .95
2 IZF1104 9. 16 | 2,911 | 1.476 | 1.97 | .164 [ 515 | .114 .197 .328. .458 .705 .770(V51%5)
2| PF1105 |9 11 |2.870?|1.599 | 1.79 | .164 | 515 | .131 .230 .361 .541 .738 .B85(V514)
2 | PF1091 [9. 17 |2.501 | 1.394 | 1.79 | .131 | 515 | .114 .197 .295 .458 .656 .738(V515)
2 | PF1100 | 9. 10| 2.706 |1.353 |2.00| .164| 5 .131 .213 3281 .492 .705 —
2 | PF1106 | 9, 12 (3.116 | 1.517 [ 2.05 | .148 | 5 131 213 .344 557 .8200 —
2 | PF1101 [9. 18 |3.198 | 1.681 | 1.90 | .148 | 515 | .131 ,197 .328 .492 .754 .918(V514)
38 | PF1107 110. 2| 2.050 |[1.189 [1.79 | .114| 5 .14 (180 .295 .443 .639 — :
62 | PF1099 |9. 15| 2.870 [ 1.476 | 1.94 | ,180 | 5 .131 .197 .295 .443 .689 —
2 | PF1074 [10. 1 |3.116 | 1.476 | 2.11 | .131 | 514 | .114 .180 .295 .458 .689 .803(5V1%)

T

g L




Fusulinids from the Middle Upper Carboniferous Itadorigawa Group 35

— Ratio of HI/Rv.
VI 2 3 4 5 6 7

1.2 E28 8N 8iE 250
1.4 LTS B B 2]

1.5 .
1.8 2.0(V61s)

i Tunnel angle (degree)

L 28 3 4.5 6 1
11 22 22 29 34
22 29 30 46 —
L . 9] 95 31
17 17 32 34 39
25 25 31 34 43
18 30 32 41 43
16 24 20 24 37
10 21 24 25 36
— 13 20 35 38
| — 21 26 32 41

17 19 25 30 45
| 20 20 21 42

— 30 30 47 86
‘ 21 23 24 25 36

(V515)

19 19 24 30 43
— 26 36 49 —
14 17 21 23 34
— 24 28 34 43
- 20 30 38 —

7 A A =3

2
itz S R )

=

S

(190 23 28/ 28 38 — —
— 23 27 28 40 40 —

onoi IsHll, subsp. nov.,

Ratio of HI/Ryv.

1

{o2]

(V51/,,)

e
o
e |
wHWMﬁ|M
P
PSS S
e
s R il Lt
Y
i~ =000 |9
b =
| ol |

-6(V515)
-8(VSis)

L9(V515)
.6(V515)
T(VSY5)

S
qllﬂ@wmmm

=t

T(V5i%)

-

e e e e O
HWHOWWHHWROD
el el
e e e e R e
W =k 00 U1 U1 00 = 00
e
GO TG~ U1 W o
O B e e
G310 ~1 O3 (0 =1 =3 = U1 00 U1 O
P I S = S
NHOUOCDRUIGODD

Bl




36 Ken-ichi IsHII
Table 8. (continued)
Fusulinella simplicata var. a
i | [ Vol. Radius vector (mm.)
Lo | Reg no. [PLFig.| L. | W. | R | P |30y g gt e —
41 | PF1094 | 9. 1| 2.747 | 1.681 | 1.63 |.131 6 | .098 .164 .262 .426 .639 .869
2| PF1103 | 9. 2| 2.583?|1.476 | 1.75 [.098 6 .082 .131 .213 .361 .541 787
2| PF1095 [9. 3 |2.337 |1.271 | 1.84 |.1144+| 5 .114 .197 .311 .492 .705 —
29 | PF1098a |9. 6 | 2.419 | 1.271 'l 1.90 |.098 5 | 114 .180 .311 .475 .721 —
Fusulinella simplicata var. f
2 | PF1085a | 8. 27 | 2,206 [1.180|1.92 | .114 5145| .098 .164 .246 .377 — —
2 | PF1075 | 8. 26 | 2.050 .984 | 2.08 | .098 5 .082 .148 .246 .508 — -
2| PF1096 | 8. 28 (2.131 |1.148 | 1.86 | .094 6 082 .131 .197 .426/ .590 —
Table 8. (continued)

Fusulinella simplicata simplicata TORIYAMA

Height of volution (mm.) |

Thickness of spirotheca (mm.) |

TojRegmo Py 2 @ e e S 20 we o sinamsie Glodu

40 | PF1093 | .066 .082 .148 .180 .246 — .020 .033 .049 .053 .057 —

2 | PF1179 | .066 .098 .148 .197 .295 —— 012 .029 .045 .053 .062 —

29 | PF1089 | .049 .082 .114 .148 .197 .213(V5l4) .012 .020 .029 .037 .041 .025(V514)

2 | PF1082b| .033 .066 .098 .148 .148 .197 .008 .016 .029 .033 .041 .033

38 | PF1088 | .049 .082 .148 .180 .230 .279(V51/2)| 012 .025 .033 .062 .045 .029(V5Y)
Fusulinella simplicata onoi Isuii, subsp. nov.

2 [*PF1090 | 066 .098 .148 .213 .279 .279(V51%) .020 .029 .037 .049 .062 .020(V5l4)

38 | PF1092 | 066 .082 .131 .213 .295 .279(V5lp)| .012 .041 .049 .062 .098 .045(V5is)

2 | PF1102 | 049 .082 .131 .180 .230 .213 .012 .029 .037 .053 .066 .033

2 [ PF1104 | ,049 .082 .131 .148 .230 .213 .012 .029 .033 .053 .074 .033

2 | PF1105 | 049 .082 .131 .164 .213 .246(V514) .012 .025 .045 .053 .066 .037(V5%)

2 | PF1091 | .049 .082 .098 .148 .213 — 012 .016 .039 .049 .049 .020(V515s)

2 | PF1100 | .066 .082 .114 .164 .213 — .020 .020 .037 .033 .016 —

2 | PF1106 | .049 082 .131 .213 .262 — 012 .025 .029 .062 .049 —

2 | PF1101 | .049 .082 .114 .180 .262 .279(V51%) .020 .029 .041 .062 .057 .041(V51%)

38 | PF1107 | .049 .082 .114 .148 .197 — .012 .020 .033 .053 .025 —

62 | PF1099 | .066 .082 .098 .148 .230 — .033 .037 .041 .062 .0l6 —

2 | PF1074 | .049 .066 .114 .164 .230 .246(V51%) .012 .020 .029 .025 .057 .025(V5Y4)
Fusulinella simplicata var. a

41 | PF1094 | .049 .066 .098 .164 .213 .230 .012 .012 .033 .049 .062 .025

2 | PF1103 | .049 .049 .082 .148 .180 .262 .008 .012 .025 .041 .062 .016

2 | PF1095 | .066 .082 .114 .180 .213 — 012 9 .037 .041 .016 —

29 | PF1098a| .066 .082 .114 .180 .246 — .012 .020 .041 .045 .020 —
Fusulinella simplicata var. f3

2 | PF1085a| .049 .066 .082 .114 .164 — | 008 .012 .025 .029 .033 —

2 | PF1075 | .033 .066 .082 .114 .148 .008 .016 .029 .033 .033 —
.049 .049 .066 .098 .131 .148 008 .012 .020 .025 .029 .016

2 | PF1096
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Table 9. Measurements of Fusulineila pygmaea Isuii, sp. nov. and F.
Fusulinella pygmaea IsHII, sp. nov.
' I Vol. Radius vector (mm.
Lo. Reg. no. | PlLFig. i ‘ W. ‘ R. P. n(;. Vi o i _5_( _'6) -
A4 | PF1058b | 10, 9 |1.361 | .672 | 2.03 | — 6 |.049 .082 .114 .164 .246 .377 —
35 | PF1143 | 10. 17 | 1.574?| .787 | 2.00 | — 514(.066 .098 .164 .262 .377 .426(V515)
57 | PF1137a | 10, 13 | 1.377?| .705 | 1.95 [.053 | 6 |.049 .082 .114 .180 .262 .361 —
57 | PF1136a | 10. 14 | 1.295 | .574 | 2.26 |.057 | 415|.066 .114 .180 .262 .328(VA4l4) —
44 | PF1153 | 10. 19 | 1.557 | .705 | 2.21 | — 6 — .082 .114 .180 .262 .377 —
60 | PF1154 | 10. 15 | 1.4757| .721 | 2.05 [.053 | 515s|.049 .098 .148 .246 .344 .393(V515)
57 | PF1137¢ | 10. 18 | .836 | .410 | 1.96 |.063 | 415(.049 .082 .131 .197 .230(V4ls) —
60 | PF1156 ‘ 10. 8| 1.115 | .622 | 1.79 |.037 | 514(.049 .082 .131 .197 .279 .361(V515)
73 *PF1152 | 10.10,11 | 1.082 | .525 ‘ 2.06 |.041 | 515.049 .066 .114 164 .246 .295(V5i%k)
Fusulinella elegantula 1suii, sp. nov.
62 (*PF1144 | j0. 25| 2.009 [1.025 | 1.96 }.041 7 |.049 .082 .114 .197 .295 .426 .557
51 | PF1139 | 10. 24 | 2.501 |1.107 | 2.26 |.045 |7 |.066 .098 .148 .230 .328 .443 .607
62 | PF1145a | 10. 28 | 1.968 | .902 | 2.18 |.057 |6 |.066 .114 .164 .246 .344 .492 —
62 | PF1145b | 10. 21 | 2.050 | .943 | 2.17 | — 6 —  .082 .148 .230 .361 .508 —
62 | PF1147b | 10. 22 | 2.131 | .943 | 2.26 [.066 | 61| .082 .098 .131 .197 .311 .458 .525(V614)
62 | PF1148 | 10, 23 | 2.173 {1.066 | 2.03 |.053 |7 |.066 .082 .148 .213 ,311 .443 .574
62 | PF1149 | 10. 32 | 1.722 | .902 | 1.83 |.041 | 6 |.066 .114 .180 .262 .377 .525 —
51 | PF1140 | 10. 27 | 1.968 1.066 | 1.85 |.057 | 614 .066 .082 .131 .213 .328 .475 .557(V614k)
51 | PF1141 | 10. 31 (2.173 (1.148 | 1.89 | — 7 — .082 .131 .213 .311 .458 .590
51 | PF1142 | 10. 26 | 2.7067 .984 | 2.75 | — 615 .049+.082 .131 .213 .311 .443 .541(V615)
62 | PF1196b | 10. 30 — (1.049 | — [.053 |7 |.066 .098 .148 .213 .295 .410 .557
62 | PF1150a | 10. 29 — | .984 | — [.041-4| 615|049 .098 .148 .230 .328 .443 .508
Table 9. (continued)
Fusulinella pygmaea 1SHII, sp. nov.
R [ Height of volution (mm.) | Thickness of spirotheca |
Lo | Regnoilfye=> 3 4 5 b 7 VO 2 0 50 i
44 | PF1058b | ,016 .033 .033 .049 .066 .131 — .004 .004 .008 .012 .016 .016 — |
35 | PF1143 .033 .033 .066 .098 .114 .131(V51%) .004 .008 .012 .016 .020 .016(V5145)
57 | PF1137a | ,016 .016 .033 .049 .082 .098 — .004 .004 .008 .012 .020 .012 —
57 | PF1136a | .033 .033 .066 .098 .098(V4l,) — .004 .008 .012 .016 .020(V4is) —
44 | PF1153 — .033 .049 .066 082 .114 — — — .008 .016 .020 .012 —
60 | PF1154 .033 .033 .066 .082 .114 .114(V515) .008 .012 .012 .020 .025 .012(V514)
57 | PF1137¢ | .033 .033 .049 .066 .066(V4ls) — .004 .008 .012 .016 .008 — —
60 | PF1156 .016 .033 .049 .066 .098 .114(V514) — .008 .012 .016 .020 — —
73 [¥*PF1152 .016 .049 .049 .049 .066 .098(V5ls) .004 .008 .008 .012 .020 .012(V5is)
Fusulinella elegantula IsHIil, sp. nov.
62 [*PF1144 .033 .033 .049 .066 .098 .131 .131 I .004 .008 .012 .020 .033 .041 .025
51 | PF1139 .033 .033 .049 .082 .098 .114 .180 .004 .008 .012 .016 .020 .037 .020
62 | PF1145a | .033 .033 .049 .082 .098 .148 — .004 .012 .020 .025 .029 .016 —
62 | PF1145b | .033 .049 .066 .082 .131 .148 — — — .012 .020 .029 .016 —
62 | PF1147b | .033 .033 .049 .066 .114 .131 .148(V61s)| .004 .008 .012 .020 .025 .033 .012
62 | PF1148 .033 .033 .049 .082 .082 .131 .131 .004 .008 .012 .020 .029 .033 .012
62 | PF1149 .033 .049 ,066 .082 .131 .131 — .004 .008 .016 .020 .025 .012 —
51 | PF1140 .033 .033 .066 .082 .114 164 .164 .004 .012 .016 .020 .033 .025 .020
5l | PF1141 — .033 .066 .082 .114 .148 .148 — .008 .016 .020 .029 .041 .033
51 | PF1142 — .033 .049 .066 .114 .131 .131(V6ls)| .004 .012 .012 .016 .025 .033 .012
62 | PF1196b | -033 .033 .049 .066 .082 .131 .148 .004 .008 .012 .016 .025 .029 .012
62 | PF1150a | -033 .049 .049 .082 .114 .131 .131(V61%)| .004 .008 .012 .020 .025 .025 .012
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elegantula IsHII. sp. nov.
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40 Ken-ichi Isni1

Table 10. Measurements of Fusulinella bocki bocki MOLLER, F. bocki rotunda IsHi1, subsp. nov.
Fusulinella bocki bocki MOLLER 1

| ; adius ve :

Lo.| Reg. no. | P.Fig.| L. | W. ‘ R. ‘ P |X§_l Vi 3 3R d"i 5“01'6(1““'17) .
51 | PF1157 | 11. 2 |2.870 | 1.599| 1.79 |.114 (:‘»?7/2l .098 .148 .246 .361 .525 .738 .852(V615)
62 | PF1164 | 11. 5 [2.829 | 1.763] 1.60 |.114 | 615 .114 .180 .279 .410 .607 .820 .951(V615s)
61 | PF1161 | 11. 1 |2.870 | 1.640| 1.75 |.131 |6 |.114 .180 .279 .443 .622 .88 — —
62 | PF1165 | 11. 8 [2.788 | 1.640| 1.70 [.098 | 6 |.098 .148 .262 .410 .622 .869 — —
62 | PF1150b| 11.13 [2.788 | 1.599| 1.74 |.114 | 6 |[.131 .197 .279 .410 .622 .852 — —
51 | PF1158 | 11. 7 |2.911 | 1.558| 1.87 |.098 |6 |.082 .148 .246 .377 .574 .820 — —
62 | PF1128b| 11.10 [3.075 | 1.681| 1.83 |.098 | 614 .082 .148 .246 .393 .557 .754 .902(V6Lls)
62 | PF1167a) — — [2.419 | 1.640 1.50 |.114+4| 6 |.098 .164 .279 .426 .607 .869 — —

2 | PF1080 | 11.12 2.214 | 1.517| 1.46 |.114 | 6 |.098 .164 .279 .443 .656 .820 — —
51 | PF1159 | 11.11 3.034 | 1.517 2.00 |.114 | 614|.082 .148 .230 .344 .492 .672 .852(V614)
45 | PF1190 | 11. 9 [2.501 | 1.640 1.53 |.098 |8 |[.082 .114 .180 .262 .377 .508 .689 .852
60 | PF1174 | 11. 3 [1.968 | 1.558| 1.26 [.098 | 7 |[.082 .131 .213 .311 .458 .622 .885 —
60 | PF1200b 11. 6 [2.091 | 1.681) 1.24 |.082+| 7 |.066 .131 .230 .344 .492 .672 .803 —
68 | PF1187 ‘ 11, 4 [2.542 | 1.353( 1.88 |.131 | 514 114 .180 .295 .377 .622 .754(V5lsb)—

Fusulinella bocki rotunda Isuii, subsp. nov.

60 *PF1176 | 11.15 [3.075 2.091 | 1.47 |.148 | 714 .098 .164 .262 .377 .541 .738 1,000 1.082(V71%)
60 | PF1181 | 11.18 2.542 |1.763 | 1.44 |.164 | 615/ .131 .197 .311 .458 .607 .820 .967(V615)
60 | PF1182 | 12. 5 {2,542 |1.845 | 1.38 [.164 | 615 .114 .197 .295 .443 ,622 .820 1.016(V61%)
60 | PF1177 | 11.16 3.157 (1.927 | 1.63 |.180 | 6 |.164 .262 .377 .541 .7381.000 — —
60 | PF1180 | 11.17 [3.116?(1.968? 1.51 |.164 | 6 ‘.148 .246 .377 .525 .738 .984 — —
51 | PF1160 | 12. 3 |2.419 |1.558 | 1.55 |.164 | 514/ .164 .262 .36l .508 .705 .820(V515) —
62 | PF1169 | 12. 2 [2.214 |1.558 | 1.42 |.131 |6 |.114 .197 .295 .443 .590 .852 — —
61 | PF1162 | 12. 4 2.542 |1.640 | 1.55 |.164 |6 |[.131 .197 .295 .443 .622 .885 — —
60 | pFl184 | 12. 6 [1.517 1,230 | 1.20 |.148 |5 |.114 .197 .311 .443 672 — — —
62 | pFl1170 | 12. 1 f2.296 1.558 | 1.47 |.148 |6 ll.'.l.¢18 .213 .295 .426 .607 .820 — —

Fusulinella bocki biconiformis Isuir, subsp. nov.

62 | PF1172 | 12,13 [3.034 | 1.763 1.72 |.114 |7 |.082 .131 .230 .328 .475 .656 .902 —

60 [ PF1183 | 12.17 3.362 | 1.927| 1.74 [.082 | 7154(.082 .131 .213 .344 .508 .656 .869 1.016(V715)
60 | PF1178 | 12. 9 |2.993 | 1.927| 1.55 (.082 |8 |.082 .13l .197 .311 .443 .607 .853 1.016

60 [*PF1072 | 12.10 |3.116 | 2.091] 1.49 | — 8 — .098 .164 .262 .393 .557 .820 1.098

60 | PF1185 | 12, 8 [2.665 | 1.722| 1.44 |.082+| 7 |.082 .148 .246 .361 .475 .639 .885 —

60 | PF1186 | 12.12 |2.542 | 1.722 1.48 |.082 | 615 .066 .131 .213 .344 .525 .803 .885(V615)

62 | PF1278a| 12.11 [2.665 | 1.845 1.44 | — 7 | .082 .148 .230 .361 .525 .738 .967 —

65 | PF1191 | 12.16 3.608?| 1.804) 2.00 |.082 | 614 .098 .164 .279 .410 .607 .852 1.016(V615s)

62 | PF1171 | 12.15 [2.829 | 1.722 1.64 (.049+| 7 |.066 .114 .180 .279 .443 .672 .869 —

61 | PF1163 | 12.14 2.911 | 1.886| 1.54 [= 7 — .131 .213 .344 .508 .721 .984 —

Table 10. (continued)
Fusulinella bocki bocki NISLLER

Height of volution (mm.) T'hickness of spirotheca (mm.)
3 : 4 5 6 7i 8 Vi1 2 3 4 5 6 7

Lo.|Reg. no. Vi 5

51 | PF1157 | .049 .066 .098 .114 .164 .213 .230(V614) .008 .012 .020 .041 .041 .053 .041(V61s)
62 | PF1164 | .049 .066 .098 .131 .197 .213 .213(V614) .012 .020 .041 .049 .053 .053 .020(V6%5s) v
61 | PF1161 | .049 .066 .098 .164 .197 262 — — | .012 .012 .029 .053 .078 .049 — oy
62 | PF1165 | .049 .066 .114 .148 .213 .246 — — | .012 .020 .037 .049 .053 .016 —
62 | PF1150b| .049 .066 .082 .131 .213 .230 — — | .012 .020 .029 .029 .078 .049 —
51 | PF1158 | .049 .066 .098 .148 .197 .246 — — | .012 .020 .029 .041 .057 .066 —
62 | PF1128b| 049 .066 .098 .148 .164 .213 .180(V6%4) .012 .020 .020 .053 .049 .053 .037(V6%4)
62 | PF1167a .049 .066 .114 .148 .180 .246 — — | .012 .029 .029 .041 .049 .033 —
2 | PF1080 | .033 .066 .114 .164 .230 .246 — — | .012 .020 .041 .070 .098 .037 —
51 | PF1159 | .033 .049 082 .114 .148 .180 .246(V614) .008 .016 .020 .041 .062 .045 .070(V61s)
45 | PF1190 | .033 .049 .066 .082 .098 .131 .180 .180 | .008 .008 .020 .029 .033 .049 .053
60 | PF1174 | .049 .066 .082 .098 .148 .164 .180 — | .012 .016 .029 .041 .053 .053 .074
60 | PF1200b| .033 .066 .082 .114 .148 .180 .213 — | .012 ,020 .029 .029 .049 .074 .078
68 | PF1187 | .049 .066 .114 .131 .197 .213(V5l5) — | .012 .029 .041 .045 .041 .025 —
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and F. bocki biconiformis IsHIL. subsp. nov.
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42 Ken-ichi IsHix

Table 10. (continued) I
Fusulinella bocki rotunda IsHil, subsp. nov.

Lol R E ~ Height of volution (mm.) Thickness of spirotheca (mm.)
SR nyIe e 8 2 4.5 6 0B Vi 2 3% A% 5. 607
60 #PF1176 § .049 .066 .082 .131 .164 .197 .262 .213(V7ils) .016 .020 .029 .041 .066 .082 .090
60 | PF1181 | 066 .082 .114 .131 .164 .213 .230(V614%) .012 .016 .037 .053 .057 .070 .062
60 | PF1182 | 049 .082 .098 .148 .180 .213 .246(\/51/2) .016 .033 .045 .053 .074 .082 .053
60 | PF1177 | 066 .098 .131 .164 .197 .262 — .020 .025 .045 .053 .070 .053 —
60 | PF1180 | .066 .098 .131 .164 .197 .246 — .016' .037 .062 .062 .062 .020 —
51 | PF1160 | .082 .082 .098 .131 .197 .180(V5%) - 012 .033 .041 .062 .041 .029(V515)
62 | PF1169 | .049 .082 .098 .148 .148 .246 — — 012 .020 .041 .037 .053 .0256 —
61 | PF1162 | .049 .066 .098 .148 .180 .246 — — .016 .020 .037 .049 .049 .020 —
60 | PF1184 | .049 .082 .114 .131 .230 — — — .016 .033 .045 .053 .037 — —
62 | PF1170 | .066 .066 .082 .148 .180 .213 — — 012 .020 .025 .041 .053 .041 —

Fusulinella bocki biconiformis Isuii, subsp. nov,

62 | PF1172 | 033 .049 .082 .114 .148 .180 .246 — .008 .016 .020 .041 .041 .041 .037
60 | PF1183 | 033 .049 .082 .131 .164 .164 .213 .230(V714) .012 .012 .029 .041 .062 .045 .074
60 | PF1178 | 033 .049 .082 .114 .131 .164 .213 .213 .008 .012 .016 .029 .041 .045 .082
60 *PF1072 | .049 .066 .098 .131 .180 .246 295 —  .012 .020 .033 .049 .066 .053
60 | PF1185 | 049 066 .098 .114 .114 .164 .262 .008 .012 .016 .020 .041 .049 .082
60 | PF1186 | 033 .066 .082 .131 .180 .279 .230(V61/2) .012 .020 .033 .041 .057 .090 .033
62 | PF1278a| .033 .066 .082 .114 .148 .213 .230 .008 .016 .029 .041 .041 .053 .016
65 | PF1191 | .049 .066 .082 .131 .197 .246 .zso(vsn,g) .008 .012 .025 .041 .041 .049 .041
62 | PF1171 | .049 .049 .066 .098 .164 .230 .197 — .008 .012 .025 .045 .053 .057 .025
61 | PF1163 | — — .098 .114 .164 .213 .279 — — — .029 .033 .033 .049 .029

Table 11. Measurements of Fusulinella spp.
Fusulinella spp.

Lo. R Vol. Radius vector (mm.)
egnOPlF’g Lo W R e S 2e e s o G

2 PF1247 10. 5 |3.516 | 1.722 | 2,05 | .066 | 614 | .066 .131 .230 .361 .541 .770 .934(V61s5)
39 | PF1248 | 10. 7 | 3.075 | 1.558 | 1.97 | .082 615 | .082 .148 .213 .344 .508 .721 .820(V61s5)

2 | PF1249 (10. 6 (3.239 [ 1.681 | 1.93 | — |65 | .082 .148 .230 .361 .541 .770 .934(V614)
Lo Rep, 0o, Height of volution (mm.) Thickness of spirotheca (mm.)
SIRSE TS e 3 & 5 6 7 Vi 2 3. & 05 60

2 | PF1247 | .033 .066 .082 .131 .197 .230 230(V61/n .008 .012 .033 .041 .041 .074 .033V(61%)
39 | PF1248 | .033 .049 .082 .114 .180 .213 .180(V615)| .008 .016 .025 .049 .074 .078 .020(V61s)
2 | PF1249 | — .066 .082 .131 .180 .213 .279(V61s) — 016 .029 .041 .045 .078 .029(V615)
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‘ Tunnel angle (degree)
8 VilR2ai3i s G G g

029(V735)| 19 18 17 20 20 23 26 —
(V615) | — 18 18 16 19 24 26(V6lk)
(V615) | 16 17 23 21 28 31 19(Véis)
— 19 25 31 33 23 — —
< 20 20 26 36 28 — — —
— 526 24: 19 21 23 — — —
£ | — 22 26 29 31 —
= 15 13 21 23 24 28 — —
= 17 22 20 20 24 —
— 95 21 19 24 32 22 —

— 19 13 17 18 25 33 — —
.025(V714)| 10 20 23 22 30 28 — —
041 o R e i 200 22 —

.041 — 16 16 16 25 26 — —
- — 10 17 20 22 27 32 —
(V614) — 2% o4 8 26 32 — —
- — 16 18 17 20 24 — —
(V614) — 13 20 20 23 26 32(V6is)

— — 13 20 28 22 32
= — — 18 16 21 22 29 —

i Ratio of HI/Rv
| V1 2 3 4 5 6 T

13 1.3 1.6 1.8 2.0 2.1 1.8(V6is)
1.0 1.2 1.7 1.8 1.8 1.8 1.9(V6lh)
1.0 1,1 1.4 1.5 1.5 1.6 1.7(V6lh)

| Tunnel angle (degree)
|vi 2 38 4 5 6 7
— 15 26/ 30 45 5l —

— 11 18/ 22 25 40 —
— — 25 24 35 40 —




Plate VI

Explanation of Plate VI

Eostaffella sp. cfr. Eostaffella bigemmicula (1co), 1957................

Figs. 1-3, 5. Axial sections. 1-3 x72, 5 x90.
1, (PF 1218), loc. 32.
2, (PF 1067b), loc. 37.
3, (PF 1223), loc, 20.
5, (PE 1196), loc, 62.

Fig 4. Tangential section, (PF 1147a), loc 62. <72,
BOSEQIEIIOT (SP5: VSt et -5l w7 o e ee s e et S e e e S PReTRs Lo e oo ia ! sears

Fig. 6. Tangential section, (PF 1221), loc. 37. x72.

T EVE a0 T 00 e oot G AT i s e R Sl D TC oAt 3 o

Figs. 7, 8. Axial sections. all x72.
7, (PF 1194a), loc. 57.
8, (PF 1207b), loc. ditto.
Fig. 9. Tangential section, (PF 1193b), loc. 62. *72.

e doendOIBYA; T 5SPE era sisivs it st DAl s mle L) ot w2 saras B NS

Figs. 10, 12, 13. Oblique secrions. all < 20.
10, (PF 1243), loc. 2.
12, (PF 1245), loc. ditto.
13, (PF 1246), loc. ditto.
Fig. 11. Sagittal section, (PF 1244), loc. 2. > 20.

R A OO Y L R s S s tallasa A= ok firerde ala S<o7MDBIN w1on S7aRAre (s e, ¢:9)/eusce’ s scolsiels

Fig. 14. 'Tangential section, (PF 1275), loc. 2. x40.

45
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Explanation of Plate VI (continued) page

Ozawainella angulata (CoLANI), 1924 . ...........coiiiiieriiinenevuenninns 4

Fig. 15. Tangential section, (PF 1256d), loc. 57. x40.
Figs. 16, 17. Axial sections. all x40.
16, (PF 1254), loc. 44.
17, (BE 1253),: loci 57
Figs. 18, 19, 22. Oblique sections. all > 40.
18, (PF 1257), loc. 44.
19, (PE 1010b), loc. ditto.
22, (PF 1136b), loc. 57.
Figs. 20, 21. Sagittal sections. all *40.
20, (PEF 1034b), loc. 73.
21, (PF 1030b), loc. 35.
Eoschubertella tortyamatr ISHII, SDP. TIOVE .+ uvivvns s viaviois s sieaisy ie saaississ sis oo 5
Figs. 23, 24, 28, 29, 34. Obligque sections. all x40.
23, (PF 1205), loc. 32.
24, (PF 1022b), loc. ditto.
28, (PF 1210), loc. 57.
29, (PF 1256e), loc. ditto.
34, (PF 1203), loc. 35.
Fig. 25. Sagittal section, (PF 1132a), loc. 73. x40.
Fig. 31. Axial section of the holotype (PF 1098b), loc. 35. Xx40.
Figs. 26, 27, 30, 32, 33, 35-37. Axial sections. all x40.
26, (PF 1207a), loc. 57.
27, (PF 1208), loc. 43.
30, (PF 1276), loc. 29.
32, (PE 1202), lec: 35.
33, (PF 1209), loc. 57.
35, (PF 1217), loc. 20.
36, (PF 1216), loc. 32.
37, (PF 1215a), loc. 57.
Eoschubertella sp. cfr. Eoschubertella lata (LEe et CHEN), 1930 .................. 6
Figs. 38-40. Axial sections. all > 40.
38, (PF 1199), loc. 43.
39, (PF 1214), loc. 73.
40, (PF 1200a), loc. 60.
Eoschubertella sp. cfr. Eoschubertella obscura (LEE et CHEN), 1930 .............. 8
Figs. 41-43. Axial sections. all x40.
41, (PF 1198), loe. 73.
42, (PF 1204), loe. 35.
43, (PF 1212), loc. 73,
Fig. 44. Oblique section, (PF 1195b), loc. 73. x40.
Fusiella typica sparsa SHENG, 1958. (See also Pl. VI1, Figs. 1-15, 17, 18) .......... 9
Figs. 45, 46. Axial sections. all x40.
45, (PF 1215b), loc. 57.
46, (PF 1238), loc. 31.

e

10-14, 30 are from the Ity fossil zone, 1-3, 6-8, 15-29, 31-39, 41-46 from the

Ity fossil zone and 4, 5, 9, 40 from the Its fossil zone of the Ttadorigawa group at

Itadorigawa, Kurosegawa-village, Ehime Prefecture, Shikoku. All specimens here

~ illustrated are collected by K. Isnir and are deposited in the Department of Geosci-
ences, Osaka City University.
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Explanation of Plate VII

Fusiella typica sparsa SHENG, 1958. (See also Pl. VI, Figs. 45, 46)................ 9
Figs. 2, 4, 6, 8, 11, 12, 13, 14, 18. Axial sections. all x40,
2, (PF 1224), loc. 62.
4, (PF 1225), loc. ditto.
6, (PF 1266b), loc. 32.
8, (PF 1127b), loc. 44.
11, (PF 1025b), loc. ditto.
12, (PF 1237), loec. 31.
13, (PF 1226), loc. 61.
14, (PF 1256b), loc. 57.
18, (PF 1256a), loc. ditto.
Figs. 1, 5, 7, 15, 17. Tangential sections. all x40.
1, (PF 1266a), loc. 32.
5, (BE 1137h); Joc.57:
7, (PF 1258b), loc, 44.
15, (PF 1234), loc. 35.
17, (PF 1277), loc. 62.
Figs. 9. Oblique section, (PF 1278a), loc. 62. x40.
Figs. 3, 10. Sagittal sections. all x40.
3, (PF 1265), loc. 51.
10, (PF 1193a), loc. 62.

BUsElla: D) v s shresommierdii 0% s Se b B et assiie ot iivs Wik U L N O SRR 10

Figs. 16, 19. Axial sections. all x40.
16, (PF 1256¢), loc. 57.
19, (PF 1028b), loc. 32.

Fusulinella minutissima Isuu, sp. nov. (See also Pl. VIII, Figs. 1-6).............. 11
Figs. 21, 26. Axial section of the holotype (PF 1131), loc. 73. 2115, 26 x<40.
Figs. 23, 24, 27, 28, 30, 32, 33. Axial sections. 30 x40, other figures x15.

- 23, (PF 1120), loc. 32.
24, (PF 1123a), loc. 44.
27, (PF 1130), loc. 73.
28, (PF 1125), loc. 44.
30, (PF 1128a), loc. 62.
32, (PF 1267), loc. 20.
33, (PF 1123b), loc. 44.
Figs. 22, 25, 31. Tangential sections. all %15,
22, (PF 1134), loc. 35.
25, (PF 1129b), loc. 73.
31, (PF 1240), loc. ditto.
Figs. 20, 29. Sagittal seiotens. 20 x 15, 29 % 40.
20, (PF 1126), loc. 44.
29, (PF 1132b), loc. 73. 5

1, 5-8, 11, 12, 14-16, 18-29, 31-33 are from the It, fossil zone and 2-4, 9,10,13,
17, 30 from the It; fossil zone of the 1tadorigawa group at Itadorigawa, Kurosegawa-
village, Ehime Prefecture, Shikoku. All specimens here illusrtated are collected
by K. Isuil and are deposited in the Department of Geosciences, Osaka City Uni-

- versity.
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Explanation of Plate VIII

Fusulinella minutissima Isuii, sp. nov. (See also Pl. VII, Figs. 20-33)............ 10
Figs. 1-6, Axial sections. 4 x40, other figures x15.
1, (PF 1219), loc. 35.
2, (PF 1252), loc. ditto.
3, (PF 1251), loc. 44.
4, 5, same specimen (PF 1195¢), loc. 73.
6, (PF 1250), loc. 32.
Fusulinella itadorigawensis ISHII, SP. TOV. ..t unun v tmnnsnsnnsssnsonnnsesasas 11

Figs. 7-9, 11-15, 16-19, 21-23, 25. Axial sections. all x15.
7, (PF 1114), loc. 2.
8, (PF 1082a), loc. ditto.
9, (PF 1116), loc. ditto.

11, (PF 1076), loc. ditto.

12, (PF 1109), loc. ditto.

13, (PF 1083), loc. ditto.

14, (PF 1117), loc. ditto,

15, (PF 1086), loc. ditto.

16, (PF 1118), loc. 29.

17, (PF 1084), loc. 2.

18, (PF 1078a), loc. ditto.

19, (PF 1111), loc. 41.

21, (PF 1078b), loc. 2.

22, (PF 1112), loc. ditto.

23, (PF 1085b), loc. ditto.

25, (PF 1113), loc. 29.
Fig. 10. Axial section of the holotype (PF 1077), loc. 2. x15.
Fig. 20. Tangential section, (PF 1081), loc. 38. x15.
Fig. 24. Oblique section, (PF 1110), loc. 29. x> 15.

Fusulinella simplicata var. p
Figs. 26-28. Axial sections. all x15.
26, (PF 1075), loc. 2.

27, (PF 1085a), loc. ditto.
28, (PF 1096), loe. ditto.

1-6 are from the It; fossil zone and 7-28 from the It, fossil zone of the Ita-
dorigawa group at Itadorigawa, Kurosegawa-village, Ehime Prefecture, Shikoku.
All specimens here illustrated are collected by K. Isamir and are deposited in the
Department of Geosciences, Osaka City University.
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Explanation of Plate IX

Fusulinella Simplicata VAT. @ .. ... . eeseseossaesas s s sssssnsss g, SR R 18
Figs. 1-3, 6. Axial scctions. all x15.
1, (PF 1094), loc. 41.
2, (PF 1103), loc. 2.
3, (PF 1095), loc. ditto.
6, (PF 1098a), loc. 29.
Fusulinella simplicata simplicata 'Torryama, 1958. ..... AR e e Rt I ] S
Figs. 4, 5, 7-9. Axial sections. all x15.
4, (PF 1179), loc. 2.
5, (PF 1093), loc. 40.
7_'__, (PF 1089), loc. 29.
8, (PF 1088), loc. 38.
9, (PF 1262), loc. 2.
Fusulinella simplicata onoi IsHil, subsp. nov. (See also Pl. X, Figs. 1, 2) . e s A7
Figs. 10, 12, 13, 15, 16, 18. Axial sections. all x15.
10, (PF 1100), loc. 2.
12, (PF 1106), loc. ditto.
13, (PF 1092), loc. 38.
15, (PF 1099), loc. 62.
16, (PF 1104), loc. 2.
18, (PF 1101), loc. ditto.
Fig. 14. Axial section of the holotype (PF 1090), loc. 2. x15.
Figs. 11, 17, 19. Oblique sections. all x15.
. 11, (PF 1105), loc. 2.
17, (PF 1091), loc. dit

19, (PF 1102), loc. ditto.
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Explanation of Plate X

page
Fusulinella simplicata onot IsH1il, subsp. nov. (See also Pl. IX. Figs. 10-19) ........ 17
Figs. 1, 2. Oblique sections. all x15.
1, (PF 1074), loc. 2.
2, (PF 1107), loc. 38.
Fusiilinella ryoensis' ISHIT,: SD: TAOVa s sou sataioial sin aoa ieeehtorehes o alin aeraliadss ehe Eaalinta touat Ui Re et e 14
Fig. 3. Axial section of the holotype (PEF 1087), loc. 2. x15.
Fig. 4. Axial section, (PF 1079), loc. ditto. x15.
Fusulinella: 'SPP. ..o viesaveions s sie siisimin = e ons miagoses s e oymimain oo siiesanmna o take eratiafasel soereie wie 26
Figs. 5, 7. Axial sections. all x15.
5, (PF 1247), loc. 2.
7, (PF 1248), loc. 39.
Fig. 6. Oblique section, (PF 1249), loc. 2. x15.
Fusulinella pygmaea ISHII, SP. NOV. ... ...ttt i e 19
Figs. 8, 9, 12-15, 18. Axial sections. 8, 13 x40, other figures X 15.
8, (PF 1156), loc. 60.
9, (PF 1058b), loc. 44.
12, (PF 1226), loc. 51.
13, (PF 1137a), loc. 57.
14, (PF 1136a), loc. ditto.
15, (PF 1154), loc. 60.
18, (PF 1137c¢), loc. 57.
Figs. 10, 11. Axial section of the holotype (PF 1152), loc. 73. 10 x40, 11 x15.
Figs. 16, 19. Tangential sections. all x15.
16, (PF 1003b), loc. 44.
19, (PF 1153), loc. ditto.
Fig. 17. Oblique section, (PF 1143), loc. 35. x15.
Fusulinella elegantula ISHII, Sp. NOV. ....vvvevuuennn. 20
Figs. 20, 21, 26, 31. Tangential sections. all x 15.
20, (PF 1269), leoe. 60.
21, (PF 1145b), loc. 62.
26, (PF 1142), loc. 51.
31, (PF 1141), loc. ditto.
Figs. 22-24, 28. Axial sections. all x15.
22, (PF 1147b), loc. 62.
23, (PF 1148), loc. ditto.
24, (PE 1139), loe. 51.
28, (PF 1145a), loc. 62.
Fig. 25. Axial section of the holotype (PF 1144), loc. 62. % 15.
Figs. 27, 32-34. Oblique sections. all x15.
27, (PE 1140), loe. 51.
32, (PF 1149), loc. 62.
33, (PF 1270), loec. 51.
34, (PF 1268), loc. 32.
Figs. 29, 30. Sagittal sections. all x15.
29, (PEF 1150a), loc. 62.
30, (PF 1196b), loc. ditto.
1-7 are from the It, fossil zone, 9-11, 13, 14, 16-19, 34 from the It, fossil
zone and 8, 12, 15, 20-33 from the It; fossil zone of the Itadorigawa group at Tta-

dorigawa, Kurosegawa-village, Ehime Prefecture, Shikoku. All specimens here
illustrated are collected by K. IsHir and are deposited in the Department of Geosci
ences, Osaka City University.
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Explanation of Plate XI

page
Fusulinella bocki bocki MOLLER, 1878. ... .... o, L R B ey, PP
Figs. 1-8, 10, 11, 13. Axial sections. all x15.
1, (PF 1161), loc. 61. y

2, (PF 1157), loc. 51.

3, (PF 1174), loc. 60.

4, (PF 1187), loc. 68.

5, (PF 1164), loc. 62.

6, (PF 1200b), loc. 60.

7, (PF 1158), loc. 51.

8, (PF 1165), loc. 62.

10, (PF 1128b), loc. ditto.

11, (PF 1159), loc. 51.

13, (PF 1150b), loc. 62.
Figs. 9, 12. Oblique sections. all x15.

9, (PF 1190), loc. 45.

12, (PF 1080) loc. 2.

Fusulinella bocki rotunda IsHil, subsp. nov. (See also Pl. XII, Figs 1-7) oo, 24
Fig. 14. Sagittal section, (PF 1271), loc. 60. x15. -
Fig. 15. Axial section of the holotype (PF 1176), loc. 60. x15.
Figs. 16-18. Oblique sections.  all x15.

16, (PF 1177), loc. 60.
17, (PF 1180), loc. ditto.
18, (PF 1181), loc. ditto.
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Explanation of Plate XII

Fusulinella bocki rotunda IsHII,
Figs. 1-7. Axial sections.

1, (PF 1170), loc.

2, (PF 1169), loc.

3, (PF 1160), loc.

4, (PF 1162), loc.

5, (PF 1182), loc.

6, (PF 1184), loc.

7, (PF 1279), loc.

Fusulinella bock: bzcomﬁwmzs Isuir,
Figs. 9, 16. Oblique sections.

subsp. nov. (See also Pl. XI, I"zgs 14-18) . o
all x15.

. 24

62.

ditto.

it

61.

60.

ditto.

61.

Subsp. NOVa ittt sl e IR N SO B A ST 25
all x15.

9, (PF 1178), loc. 60.

16, (PF 1191), loc.
Fig.

65.

10. Tangenua.l section of the holotype (PF 1072), loc. 60. x15.
Figs. 8, 11, 14. Tangential sections.

8, (PF 1185), loc. 60.

11, (PF 1278a), loc.
14, (PF 1163), loc.
Figs.

12, 13, 15, 17 Axial sections.
12, (PF 1186), loc.
13, (PF 1172), loc.
15, (PF 1171), loc. «
17, (PF 1183), loc.

all x15.
62.
61.
60.
62.

60.
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