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Newly collected Late Jurassic ammonites from Kurisaka, Tokushima Prefecture, Japan

Tadashi Sato', Yasuyuki Tsujino’, Keisuke Ishida’, Takeshi Kozai® and Kiichiro Hachiya’

Abstract: New Upper Jurassic ammonites were collected from the Kurisaka Formation
in Tokushima Prefecture, Japan. They are Neochetoceras, Lytogyroceras, Simoceras,
Orthosphinctes (Ardescia) in addition to already known Ataxioceras (Ataxioceras), all
from a single horizon. The age of these assemblages is controversial; first three genera
indicate lower Tithonian, whereas the last genus Kimmeridgian (in Tethyan sense).
Because no evidence of reworking of the latter sub-assemblage is revealed by detailed
stratigraphical survey, the age of the bed can not be assigned to specific horizon within
the Kimmeridgian to Tithonian time interval at this moment. Further sedimentological
and taphonomical studies are needed for precise interpretation.

Keywords: ammonites, Kimmeridgian, Tithonian, Kurisaka Formation, Tethyan
province
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Fig.1. Geological outline map of the Sakashu-Uchiyama area, showing geographical distribution of the Kurisaka
Formation, a member of the Sakashu Group. AC, accretionary complex; Fm, formation; Gp, group; SL, slope-
basin formation; TZ, tectonic zone
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Fig.3. Columnar sections of the Kurisaka Formation. Sections A to C are measured along the A to C sections in
00 Fig.2, respectively. Four-digit numbers indicate the numbers of sampling localities, as in Fig. 2.
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Fig.4. Close-up of the columnar section A, representing the middle part of the Kurisaka Formation. A, B, C1-3
correspond to stratigraphic levels shown by Ishida (1997).
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Micracanthoceras microcanthum Zone

upper Tithonian

Micracanthoceras ponti Zone/Burckhardticeras Zone
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Fig. 5. Ammonite zone of the Upper Jurassic in Tethyan province

gen



gobooooobooooooboobooobooooobogoo

Tethyans NW European
Province Province
Portlandian
Tithonian

Kimmeridgian (Upper)

Kimmeridgian Kimmeridgian (Lower)

Oxfordian Oxfordian

Fig. 6. Correlation of stage subdivisions of the Upper Jurassic in
Tethyan province and NW European province
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Systematic Description of Ammonites

(Supra-family classification was adopted from Donovon et al., 1980.)
[M] macroconch; [m] microconch; N. number of ribs per whorl; measurements in mm.; D. diameter;
UD. umbilical diameter; UD/D. ratio of umbilical diameter to diameter; H. height of whorl; W. width

of whorl.

Superfamily Haplocerataceae Zittel, 1884
Family Oppeliidae Douvillé, 1890
Subfamily Streblitinae Spath, 1925
Genus Neochetoceras Spath, 1925

U Type species: Ammonites steraspis Oppel, 1863, p. 251, pl. 69, figs. 1-3 (Type species designated
by Spath, 1925)

Neochetoceras mizunoi sp. nov.

(Fig. 7.1)

U Material: Three specimens collected from the right river bank of a stream in front of the former
Todoroki Primary School at Kurisaka. One well preserved but slightly compressed specimen (Holotype
no. TKPM-GFI 5372 of the Tokushima Prefectural Museum) and other two fragmentary specimens
registered as TKPM-GFI5373, 5374.

U Etymology: in honor of the collector, Yoshiaki Mizuno.

U Measurements: Holotype, measured on the long axis of the deformed specimen; D. 46, UD. 4 (UD/D.
0.09), H. 23.9, W. unknown (compressed); measured on the short axis; D. 29.7, UD. 3.3 (UD/C. 0.01),
H.16.9, W. unknown.
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U Description: Very thin and involute (UD/D < 0.1) oxycone; umbilicus very small, with vertical
umbilical wall; whorl section judged to be thin disk-like, thickest at the mid-flank; ventral region
poorly preserved, but generally tabulate accompanied sometimes by an obtuse rounded keel, apertural
region not preserved. Faint ribbing observable on the flank, especially on its outer half, where the
ribs are distant, largely concave toward the aperture; inner half of the flank nearly smooth, partly fine,
retroradiate striae are seen; these fine ribs and striae form a sickle-shaped ornamentation on the flank,
with sharp bent at the middle of the flank. Suture-line not observable.

U Comparison: The genus is morphologically quite similar to Oxycerites, as mentioned by Arkell
et al. (1957), and is often difficult to distinguish from it especially when the preservation is poor.
However the sharply rectangular ventral periphery with somewhat obscure ventral keel enable us
to separate the present specimen from Oxycerites, which occur commonly in the Tetori Group of
northern Central Japan.

U Oppel's drawing of Solnhofen specimen of Ammonites steraspis Oppel, 1863, type species of the
genus, was refigured by Arkell et al. in the Treatise (1957, fig.336.2) and again by Schlampp (1991,
Pl. 31, fig. 6, more clearly represented). However, the original drawing lacks details; thus it is difficult
to discuss the relation with the Kurisaka species. N. steraspis nodulosum, created by Berckhemer
and Holder (1959, Pl. 20, fig. 107) as a subspecies of steraspis, looks different from the original
species by its persistent biconcave ribs on the flank. The most resembling species is Neochetoceras
sp. (M) illustrated by Cecca and Enay (1991, pl. 1, fig. 9) which is characterized by its falcoid ribbing,
especially by its distant forward concave ribs on the outer flank, and nearly smooth inner flank. The
ventral region of this species is narrow and rounded, as described by these authors, but unfortunately
not figured and therefore difficult to compare with the Kurisaka form.

U N. usselense created by Zeiss (1968, Pl. 26, Figs. 1-2) and N. mucronatum Berckhemer & Holder
(figured by Zeiss, 1968, PI. 26, fig.3) show biconcave aperture, parallel to fine striae. This species is
accordingly judged to be a macroconchiate form. The relation with the Kurisaka species is not clear,
because the aperture is not unfortunately preserved in the Kurisaka form.

U A dozen species belonging to this genus described until now are generally provided with fine
falcoid ribbing or almost smooth adult whorls. All of them are fairly different from the present form
and here a new species is proposed.

U Remarks: The genus Neochetoceras was established by Spath (1925) . He noticed that the genus
is characterized by continuous, falcoid ribs and high external lobe, and is not on the lineage of
Ochetoceras, Trimarginites or Campylites, though the external features show some similarity. The
present species is not fully preserved and can not contribute to this discussion.

U Geological Formation: Kurisaka Formation

U Geological Age: Lower Tithonian.

U Occurrence: River bank in front of the former Todoroki Primary School, Kurisaka.
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Superfamily Perisphinctaceae Steinmann, 1890
Family Simoceratidae Spath, 1924
Genus Lytogyroceras Spath, 1925

Lytogyroceras sp.
(Fig. 7.2)

U Material: A fragmentary and slightly deformed inner mould (TKPM-GFI5375, collection Yoshiaki
Mizuno, stored in Tokushima Prefectural Museum) collected from the river bed in front of the former
Todoroki Primary School at Kurisaka.

U Measurements: Along the long axis of the elliptic (deformed) whorls: D. 37.9; UD. 14.2; H. 17.2; W.
unknown; along the short axis: D. 19.4; UD.7.5; H. 7.0; W. unknown. UD/D. ca. 0.37-0.39

U Description: Whorls very evolute, growing slowly; umbilicus shallow and open with rounded
shoulder; whorl section high oval; two or three strong deep constrictions per whorl; a very wide and
deep oblique constriction before the aperture, accompanied with elevated collars on both sides of
the constriction; aperture oblique with a lip-like ventral projection. Ribs coarse, straight on the inner
whorls (visible in the umbilicus), but completely lost on the last and penultimate whorls. Suture-lines
not observable.

U Comparison: The type species of the genus, L. fasciatus (Quenstedt) is similar in general form to
the present species, as shown by its evolute coiling, smooth whorls, deep constrictions; but it has no
ribs on the inner whorls as far as judged from the published figure (Quenstedt, 1849, pl. 20, figs. 11a, b).
Among other reported species of Lytogyroceras, L. lytogyrus (Zittel) resembles the most the present
specimen, especially by its developed ribs on the inner whorls, unlike in other species. However, as
the apertural region is not preserved in the illustrated specimen (Zittel, 1870, PL. 9, fig. 1a, b), the
present specimen from Kurisaka can not be definitively assigned to this species. In short, the present
specimen is likely to present a new form, but better preserved specimen is needed for establishing a
new species.

U Remarks: Spath (1925, p.131) established the genus Lytogyroceras, but gave no description.
He cited following species as belonging to this genus, Ammonites fasciatus Quenstedt, Simoceras
lytogyrus Zittel, Simoceras catrianum Zittel, Simoceras strictum (Catullo). The generic diagnosis was
given later by Arkell et al., (1957, p. L341), accompanied by the reproduction of the figure of the type
species by Quenstedt (1849, pl. 20, figs. 11a, b).

O Geological Formation: Kurisaka Formation.

- Fig. 7.

1. Neochetoceras mizunoi sp. nov., side view, Tokushima Prefectural Museum collection TKPM-GFI5372, holotype, x 0.9. Collected by Mizuno.
2. Lytogyroceras sp., side view, Tokushima Prefectural Museum collection TKPM-GFI5375,x 0.9.

3. Simoceras sp., a. side view, b. side view of other side, c. ventral view. Tokushima Prefectural Museum collection TKPM-GFI5364,x 0.9.

4. Simoceras sp., part of the adult whorl of TKPM-GFI5364, showing suture lines, x 2.25.

5. Simoceras sp., fragment of adult whorl, Tokushima Prefectural Museum collection TKPM-GFI5363, x 0.9.

6. Orthosphinctes (Ardescia ) sp. [m], Tokushima Prefectural Museum collection TKPM-GFI5377,x 0.9.

7. Orthosphinctes (Ardescia ) sp. [m], Tokushima Prefectural Museum collection TKPM-GFI5362, x 0.9.

8. Orthosphinctes (Ardescia ) sp. [m], Tokushima Prefectural Museum collection TKPM-GFI5367, x 0.9.

9. Orthosphinctes (Ardescia ) sp. [m], Tokushima University collection TKUAC3-1,x 0.9.

10. Ataxioceras (Ataxioceras) kurisakense Kobayashi and Fukada [M], fragment of adult whorl, Tokushima Prefectural Museum collection TKPM-
0 GFI5365,x 0.9.
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0 Geological age: Lower Tithonian.
U Occurrence: River floor of a small steram in front of the former Todoroki Primary School, at

Kurisaka.

Genus Simoceras Zittel, 1870

Simoceras sp.
(Fig. 7.3-5)
1962 Euaspidoceras sp. 1, Sato, 1962, pl. 10, fig.5.

O Material: Four more or less fragmentary specimens collected from the river bed of a small stream
in front of the former Todoroki Primary School, at Kurisaka. Specimen TKPM-GFI5364, having at
least 5 whorls more or less deformed; TKUAC2-1, inner cast of a small probably juvenile specimen;
TKUAC?2-2 outer cast of the same specimen; two other big but fragmentary whorls.

O Meaurements: TKPM-GFI5364: D. 49.6, UD. 27.6 (UD/D. 0.56), H .12.4, W. 6.70. TKUAC2-1: D.
(maximum measurable) ca 29; Inner whorls D. 14.5, UD. 6.9 (UD/D. 0.47), H. 3.9, W. unknown.

O Description: Coiling evolute, whorl section high quadrate; ventral region narrow and rounded;
flank gently rounded; umbilical wall steep but rounded[] Ribbing changes during the ontogeny; distant
rectiradiate sharp ribs on the inner whorls, with spiny tubercles at the ventral margin; ribs sharp and
high on the outer whorls, provided with two tubercles on the ribs, at the outer one third of the flank
and the ventral margin; ribs weakened between these two rows of tubercles; on ventral margin, ribs
become blade-like elevations at the ventral margin; on the preserved last part of the whorl, inter-rib
spaces are much wider. Suture-lines simple and distant, generally poorly incised; first lateral lobe
prominent, stout and deep, without branching but with finely frilled border; second lateral lobe small,
independent and much less incised than the first lateral lobe.

U Observation: The specimens available are more or less crushed and compressed laterally. The
ventral region is also crushed and seems incompletely preserved, though observable locally. The
preserved last whorl is completely septate, thus the living chamber is not preserved.

U Unlike the better preserved inner whorls, the last preserved whorl show somewhat irregular ribbing,
probably due to deformation. Some of the ribs are geniculated, and provided with tiny spiny tubercles
at the outer part of the flanks. The umbilical end of the ribs are generally weakened without any
tuberculation. The ribbing as a whole is bi-tuberculate, one row on the ventral margin and the other on
the outer flanks. The ribbing on the inner whotls is completely regular.

U Suture-lines are partly visible on the inner casts of the whorls. They are rather simple in general
outline. It is characterized by strong and deep siphonal and first lateral lobes, and suggests the affinity
with Simoceras.

U Two large fragments of probably adult whorls are at hand, and show obtuse, elevated simple ribs.
They are suggestive of the adult whorls of this species, but unfortunately too fragmentary to be used

for identification.
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U Comparison: Generally Simoceras is characterized by its very evolute coiling and quadratic
whorl section, in addition to its distant, straight, and tuberculate ribs. The present form has all these
characters and certainly belongs to this genus. Because the living chamber is not preserved in any
of the specimens available, definitive identification is not possible. The inner whorls of the present
form bear distant, sharp, rectiradiate and strongly tuberculate ribs on the flanks, similar to those of
Simoceras schwertschlageri Schneid (1915, pl. 4, fig.6), or of Simoceras volanense (Oppel), of which
the figure was reproduced by Zittel (1870, PI. 8, fig. 7); however, faded intervals of ribs between
the two tubercle rows on the upper one third of the flanks are not confirmed on published species.
Most probably the present form represents a hitherto undescribed species. Any specific assignment is
reserved under the present condition of imperfect preservation.

U Euaspidoceras sp. 1, described and figured by Sato (1962, p. 95, pl. 10, fig.5, non fig.10), is a
fragment of a whorl of this form. It was assigned to Euaspidoceras, but its poor state of preservation
did not allow a definitive identification. Better preserved specimens are now available, so that the
former identification should be abandoned.

0 Geological formation: Kurisaka Formation.

U Geological age: Lower Tithonian.

O Occurrence: All specimens are collected from the river floor of a small stream in front of the former

Todoroki Primary School, in Kurisaka.

Family Ataxioceratidae Buckman, 1921
Subfamily Ataxioceratinae Buckman, 1921
Genus Orthosphinctes Schindewolf, 1925

Subgenus Ardescia Atrops, 1982 [m]

Orthosphinctes (Ardescia) sp. [m]
(Fig. 7.6-9)

U Material: Four specimens collected from the river bank of a small stream at Kurisaka, which is the
same locality as the type Ataxioceras (A.) kurisakense described by Kobayashi and Fukada, 1947.
Specimens TKPM-GFI5362, TKPM-GFI5367, TKPM-GFI5377 (Yoshiaki Mizuno collection) stored
in Tokushima Prefectural Museum, and TKUAC3-1 (Tokushima University Collection).

U Measurements: all fragmentary specimens; measured on preserved parts, in mm.

TKPM-GFI5362 [m]: maximum preserved whorl length 5.5

TKPM-GFI5367 [m]: D. 53.6, UD. 16.6 (UD/D. 0.31), H. 21.6, W. ca 8; N/4=13 (last whorl), N/2= 20
(penultimate whorl)

TKPM-GFI5377 [m]: D. 58.0, UD. 17.4 (UD/D. 0.3), H. 25.8, W. unknown

TKUAC3-1: fragmentary, not measured

U Description: Coiling relatively involute (UD/D. about 0.3), umbilicus shallow and relatively small;

whorl section flattend laterally (possibly by tectonic compression) with rounded ventral region;
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umbilical wall vertical with rounded margin; aperture provided with long spatulate lappets, preceded
by a deep single constriction; generally ribs regular, dense, sharp, rectiradiate with slight backward
bent at the umbilical margin; branched off at various heights of the flank, mostly bifurcate and some
polygyrate; no double bifurcation; primary ribs somewhat elevated at the umbilical margin. Suture-
lines unknown.

U Observation: The studied specimens are all incomplete, but the characteristic ribbing allows the
identification as the subgenus Ardescia. The specimen TKPM-GFI5377 (Fig.7. 6) is only a half whorl,
but it shows sharp, fine, and slightly flexuous ribs on the flank. They are mostly bifurcate but a few
are clearly polygyrate. Another specimen TKUAC3-1 (Fig.7. 9) is also a half whorl, and shows more
frequent polygyrate ribs than on TKPM-GFI5377. Though the specimen TKPM-GFI5362 (Fig.7. 7) is
more fragmentary, a long spatulate lappet is clearly observable, as in the case of the specimen TKPM-
GFI5367 (Fig.7. 8).

U Though no complete specimen is available, the present specimens can be assigned to Ardescia
by its sharp bifurcate (and polygyrate) ribbing and spatulate lateral lappets. Of the species hitherto
described, A. schaireri Atrops (1982, PI. 6, Fig. 12) resembles the present species, by its sharp,
rectiradiate and bifurcate ribs, inserted by rare polygyrate ribs. However no definite identification is
possible because of the imperfect state of preservation of the Kurisaka form.

U Occurrence: River bank of a small stream in front of the former Todoroki Primary School at
Kurisaka.

U Geological Formation: Kurisaka Formation.

U Geological Age: Lower Kimmeridgian (in Tethyan sense), Sutuneria platynota Zone to Ataxioceras

hypselocycum Zone.

Genus Ataxioceras Fontannes, 1879

Subgenus Afaxioceras Fonntannes, 1879 [M]

Ataxioceras (Ataxioceras) kurisakense Kobayashi & Fukada, 1947
(Figs. 7.10; 8.1-2)
1947 Ataxioceras kurisakense Kobayashi and Fukada, p. 46, PL. 11, figs. 1, 3a-c.
1962 Ataxioceras kurisakense Kobayashi and Fukada, Sato, p. 90, P1. 2, figs. 9, 10; P1. 8, figs. 4,5,8, 9,
00 12; text-fig. 15.
1974 Ataxioceras sp. Hirata, p.32, pl. 6, fig.2.

2004 Ataxioceras kurisakense Kobayashi and Fukada, Ishida and Kozai, p. 143, fig.7-1a, b.

U Material: More than eight specimens, all collected from Kurisaka. TKUAC1, TKUAC3 (Tokushima
University collection), TKPM-GFI5365, TKPM-GFI5375 (Tokushima Prefectural Museum, collected

- Fig. 8.
1. Ataxioceras (Ataxioceras) kurisakense Kobayashi and Fukada [M], Tokushima University collection TKUACI-1,x 0.9.
2. Ataxioceras (Ataxioceras) kurisakense Kobayashi and Fukada [M], FGI-F117 (Fukada Geological Institute collection), x 0.9.
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by Yoshiaki Mizuno), FGI-F117 (Fukada Geological Institute, formerly University of Tokyo
collection).

U Measurements: TKUACI [M]: D. 137, UD. 49.5 (UD/D. 0.36), H. 45.2, W. unknown; N/2=18 (last
preserved whorl)

FGI-F-117 [M]: D. 79.7, UD. 30.3 (UD/D .0.38), H. 28.5, W. unknown

TKPM-GFI5365 [M?] preserved whorl: H. 51.7, W. 17.3

U Description: Shell medium to large in size, coiling evolute (UD/D about 0.3), whorl section high
oval, ventral region rounded, flank gently rounded and umbilical margin rounded; whorls provided
with deep and oblique, but rare, constrictions; in inner whorls ribs sharp, dense, and rectiradiate and
generally bifurcate as far as seen on the immature whorls in the umbilicus; toward the outer whorls
ribbing gradually changes to polygyrate, and finally fasciculate on the adult whorls; fasciculate
secondary ribs much finer, dense, and branched off from the elevated distant primary ribs on the inner
part of the flanks, without sharp points of furcation. The last part of the preserved whorls (probably
near the aperture) is broadly contracted and loses sharp ribbing. Suture-lines partially observable,
characterized by incised saddles and stout long primary lobes, followed by gradually declining
auxiliary lobes.

O Observation: Until now, numbers of fragmentary specimens have been collected from this locality,
but no complete specimen was discovered so far. The holotype of the species kurisakense is an outer
mold of two and a half whorls (figured by Kobayashi and Fukada, 1947, pl.11, fig. 2). A slightly better
preserved specimen (Sato, 1962, pl. 8, fig. 8; , University of Tokyo Museum MM3799) collected
from the same locality is not complete either. All these specimens show characteristic morphology
of Ataxioceras, especially bifurcate, polygyrate and finally fasciculate ribbing. The present new
collection includes a larger specimen with adult whorls (presumably living chamber) which retain an
apertural part, as suggested by broad sinuous constrictions. The whorls are ornamented by broadly
fasciculate ribbing. This type of ribbing probably represents the last stage of growth. Though the
inner whorls are not fully observable, the features visible in the umbilicus (TKUAC-1 and FGI-F117)
are provided with sharp, dense rectiradiate ribs which are apparently similar to those of the type
specimens. A specimen in the new collection (Fig. 8.1), obviously of the same species, shows the
ribbing of the same type, though somewhat sinuous.

U Comparison: Species kurisakense was compared to Ataxioceras hypselocyclum Fontannes in the
original description. Sato (1962) instead noted its similarity to Ataxioceras lothari. The new, better
specimen shows clearly that it is close to the former, as seen in A. hypselocyclum hypselocyclum
figured by Atrops (1982, P1. 40, figs.1,2) . But it loses the ribbing almost completely on the last
whorl. Moreover, the Kurisaka form is slightly different from A. hypselocyclum by its more prominent
primary ribs and their continuity to the secondaries. A. lothari is provided with prominent lateral
lappets, thus placed in Parataxioceras by Atrops (1982), is definitely different from the present
species by its coarser, distant ribs.

U Remarks: A. kurisakense was first established and described by Kobayashi and Fukada (1947). A

complementary remark was given by Sato (1962), with illustration of additional specimens. Now an
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adult specimen is available, and additional characteristics are added here.

U Geological formation: Kurisaka Formation

O Geological age: Lower Kimmeridgian (in Tethyan sense)

O Occurrence: River bank of a small stream in front of the former Todoroki Primary School at

Kurisaka, Naka-cho, Tokushima Prefecture.

od

cooobooooboboooooooOooOoOoOoOoOoboOoOobOOoOoOoboOoOoOoOoOboOoOoDbOoOn
cooooooooooboooon

godgd
Arkell, W. J. 1956, Jurassic Geology of the World. 806p., Oliver and Boyd, Edinburgh.
Arkell, W. J., Kummel, B. & Wright, C.W. 1957. Mesozoic Ammonoidea. In: Moore, R. S. ed., Treatise on Invertebrate
0 Paleontology, Part L., Mollusca 4, Cephalopoda, Ammonoidea, p. 80-490. GSA and University of Kansas Press and
[J the Geological Society of America, Lawrence, Kansas.
Atrops, F. 1982. La sous-famille des Ataxioceratinae (Ammonitina) dans le Kimméridgien inférieur de la France.
[ Systmatique, Evolution, Chronostratigraphie des genres Orthosphinctes et Ataxioceras. Documents du Laboratoire
[ de Géologie de la Faculté des Sciences de Lyon, (83): 463p., 45pls. Lyon.
Berckhemer, F. and Holder, H. 1959. Ammoniten aus dem oberen Weissen Jura in Suddeutschland. Beihefte zum
0 Geologische Jahrbuch, 35, 135 p., 89fig. 27pls. Hannover.
Buckman, S. S. 1921. Type Ammonites, 3: 5-64, pl. 131-266, Wesley and Son., London.
Cecca, F. and Enay, R. 1991. Les Ammonites des zones a semiforme et fallauxi du Tithonique de I' Ardeche (Sud-Est de
[ la France): Stratigraphie, Paléontologie, Paléobiogeographie, Palaentographica, Abteilung A, 219: 1-87, 10pls.
Donovan, D. T., Callomon, J. H. and Howarth, M. K. 1981. Classification of the Jurassic Ammonitina. In: House, M. R.
[ & Senior, J. R. eds., The Ammonoidea: the classification, mode of life and geological usefulness of major fossil group,
[ Systematics Association Special Volume, (18): 101-155. Academic Press, London and New York.
Douvillé, H. 1890. Sur la classification des Cératites de la Craie. Bulletin de la Société géologique de France, 3(18):
0 275-292.
Fontannes, F. 1879. Description des Ammonites des Calcaires du Chateau de Crussol - Ardeche - Georg, Lyon et Savy, Paris.
Gradstein, FM., Ogg, J.G., Smith, A.G. eds., A Geologic Timescale 2004. 589p. Cambridge University Press,
[0 Cambridge.
Groupe francais d'Etude du Jurassique. 1997. Biostratigraphie du Jurassique ouest-européen. Cariou, E. & Hantzpergue, P.
[ Coordinateurs, Bulletin du Centre Recherches EIf Exploration Production. Mémoire 17, 440p. Pau, France.
ooo0.v/4. 00000000 .00000D0DOO0DODO.000 , 00000000000 ,00000
[J (Hirata, S., Catalogue of fossils, with Plates) J [0 0 00 0 O 0O
Ishida, K. 1997. Styocapsa (?) spiralis Assemblage (Radiolaria) from the Kurisaka Formation of the Torinosu Group
[ in East Shikoku, SW Japan. Proceedings of the Fifth Radiolarian Symposium, News of Osaka Micropaleontologists,

[ Special Volume, (10):193-203.

0190



goooooooooboooboooboooooooo

goo0oopooo.2003.0000000000000O0OODO.ODODODODODOOODOOO 16: 11-41.
0000ooooo.2004. 0000000000000 OCCOOO0O00O00O0O0OODOOOOCODOOOOOO
O0o00o00oOoooOoOnas): 136-1480

Kobayashi, T. and Fukada, A. 1947. A new species of Ataxioceras in Nippon. Japanese Journal of Geology and
0 Geography, 20: 45-48, pl. 11.

Kobayshi, T. and Iwaya, Y. 1941. On the imbricated structure of the Sakuradani area in the province of Awa. Proceedings
0 of the Imperial Academy, 17: 110-115.

Ogg, J. G. 2004. The Jurassic Period. In: Gradstein, F. et al. eds., A Geologic Timescale 2004, p. 307-343. The Press
[ Syndicate of the University of Cambridge, Cambridge.

Oppel, A. 1856-58. Die Juraformation Englands, Frankreichs und Stidwestlichen Deutschlands. Wiirttemb. Naturforsch.
[ Jahreshefte 12-14, Stuttgart, Ebner and Seubert. 857p.

Oppel, A. 1863. Ueber jurassische Cephalopoden. Palacontologische Mitteilungen aus dem Museum des Koeniglich-
[ Bayerishen Staates, 3: 127-266, pls. 40-50.

Quenstedt, F. A. 1849. Petrefactenkunde Deutschlands. 1 Abteilung, 1 Band, Cephalopoden. 581p., 126pls. Tubingen.
Sato, T. 1962. Etudes biostratigraphiques des Ammonites du Jurassique du Japon. Mémoires de la Société géologique de
0 France, Nouvelle Série, Tome 41, Fascicule 1, Mémoire No. 94, 122p., 10pls. Paris.

Schindewolf, O. H. 1926. Zur Systematik der Perisphincten. Neues Jahrbuch fur Minineralogie, Geologie und
[0 Palaeontogie. Beilage-Band, 55: 497-517, 1pl.

Schlampp, V. 1991. Malm-Ammoniten. 184p. Goldschneck-Verlag, Korb.

Schneid, T. 1915. Die Ammonitenfauna der obertithonishcen Kalke von Neuburg, a.D.. Abhandlungen der Geologie und
[ Palaeontologie, N. F., 13(17): 305-416, 13pls.

Spath, L. F. 1924. On the Blake Collection of Ammonites from Kachh, India. Memoirs of the Geological Survey of
[ India, Palacontologia Indica, New. Series, 9(1):1-29.

Spath, L. F. 1925. Monographs of the Geological Department of the Hunterian Museum, Glasgow University. The
O collection of fossils and rocks from Somaliland. Part VII, Ammonites and Aptychi. p.111-164, pl. 15-16. Maclehouse,
[ Jacson and Co., Glasgow.

Steinmann, G. 1890. in Steinmann, G. and Doederlein, L. Elemente der Palaeontologie. 848p. Wilhelm Engelmann, Leipzig.
Tamura, M. 1960. Upper Jurassic pelecypods from the Torinosu Group in Shikoku, Japan. Memoirs of the Faculty of
[ Education, Kumamoto Universiy, (8): 227-244, pl. 2.

Verma, H. M. and Westermann, G.E.G. 1984. The Ammonoid Fauna of the Kimmeridgian-Tithonian Boundary Beds of
0 Mombasa, Kenya. Life Science Contributions, Royal Ontario Museum, (135),124p.

Zeiss, A. 1968. Untersuchungen zur Palacontologie der Cephalopoden des Unter-Tithon der Sudlichen Frankenalb.
[ Bayerische Akademie der Wissenschaften Mathematisch-Naturwissenschaftliche Klasse, Abhandlungen, Neue Folge,
0 (132), 190p., 27pls. Muinchen.

Zeiss, A., Schweigert, G., Sato, T. and Yao, A. 2003. Late Kimmeridigian Ammonites from the Yura Formaion of Kii,
0 SW Japan. Neues Jahrbuch fur Geologie und Palaeontologie, Monatshefte, 2003 (1): 1-10. Stuttgart.

Zittel, K. A. 1870. Die Fana der altern Cephalopodenfuhrenden Tithonbildungen. Palaeontographica, Supplement 2,
0 192p., 15pls.

Zittel, K. A. 1884. Handbuch der Palacontologie: Abteilung 1, Band 2, 893 p., 1109figs.

0200





