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(Continued from the previous number)
Bennettitales (continued from the previous number)
Genus Ptilophyllum MoRris, 1840: 327
Ptilophyllum jurassicum KIMURA et OHANA sp. nov.
Pl. 8, figs. 1-3; P1. 9, figs. 1-2;
Pl. 10, fig. 1; Figs. 15a-d
Ptilophyllum pecten (PHILLIPS): Oi1sHI, 1940, p. 348 (pars), pl. 35, fig. 3 (Kami-Mano-
mura, possibly from the Tochikubo Formation).
Material: Holotype; NSM PP-8260 (Shidasawa). Paratypes; NSM PP-8258, 8259,
8260 (ditto). Examined specimens; NSM PP-8261~8285 and 54 other specimens.
Stratum typicum: Tochikubo Formation. Locus typicus: Nakayashiki, Shidasawa.
Occurrence: Locally abundant at Shidasawa, Aratozawa and rather rare at Bunasaka.
Derivatio nominis: According to the derivation of this species from the Jurassic (Ox-
fordian) sediments.

Diagnosis: Leaf medium-sized, more than 14 cm long and up to 6 cm wide.
(Whole leaf unknown.) Rachis rather thin in the middle part of a leaf, 2 mm wide,
but becoming thicker to the petiole, up to 4 mm wide, sending alternately or subop-
positely off closely set pinnae at an angle of 75 degrees from the upper sides of
rachis;angle reduced apically. Pinnae long and narrow, straight, parallel-sided
for the most part, narrowing abruptly to the obtusely pointed apex; both acroscopic
and basiscopic basal margins straight, but sometimes acroscopic basal angle slightly
rounded; typically 3 cm long and up to 5 mm wide at base; pinnae on the proximal
part becoming shorter. Veins originated from whole of base, simple, running in
parallel, not converging at apex, typically 15 in number in each pinna (50 per cm in
density), but 13 in the proximal pinnae. (Reproductive organs not known.)
Discussion and comparison: According to our careful examination of a number of
Ptilophyllum leaves collected from the Jurassic and Lower Cretaceous plant-beds in
Japan, we have tended to establish P. jurassicum as a new species on the basis of nu-
merous specimens derived from the Tochikubo Formation.

* Supported by the Grant-in-Aids for Scientific Research from the Ministry of Education, Science
and Culture (no. 59540499).
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Figs 15a-d (a—c: Enlarged twice, d: Natural size). Ptilophyllum jurassicum KIMURA et OHANZ
sp. nov. 15a (NSM PP-8261). 15b (NSM PP-8259, paratype. drawn partly from PI. 8, fig.
2). 15c (NSM PP-8268). 15d (NSM PP-8257, holotype, drawn partly from PI. 8, fig.
1). Loc. Shidasawa.

Ptilophyllum jurassicum is characterized by its medium-sized leaf bearing long and
narrow pinnae of which the ratio of L/W is typically 5.8—(6.3)-6.8, but it is 4.7-(6.4)-

(9.5) in the apical pinnae (Fig. 15¢) and 2.4—(4.5)-6.0 in the proximal pinnae (Fig. 15b).

Ptilophyllum jurassicum is close to P. kochiense (KIMURA and OHANA, MS) and
P. oshikaense (KIMURA and OHANA, MS), but differs from P. kochiense bearing more
narrower pinnae and from P. oshikaense bearing more shorter and elongate-triangular

pinnae.
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OisHI (1940) described a Ptilophyllum leaf as P. pecten (PHiLLIPS) (his pl. 35, fig.
3) from Kami-Mano-mura (possibly from the Tochikubo Formation). It agrees well
with our Ptilophyllum jurassicum.

So far as the emended diagnosis and illustrations of Ptilophyllum pecten given by
HARRIS (1969) on the basis of the leaves from the Middle Junrassic of Yorkshire are
concerned, its pinnae are not elongated but shorter and small-sized, and no such
elongated pinnae as those of P. jurassicum are shown in his illustrations. We are of
the opinion that no Ptilophyllum leaves safely referable to those of P. pecten have been
found in Japan.

Some leaves regarded by HARRiS (1969) as Ptilophyllum pectinoides (PHILLIPS),
such as his fig. 26C resemble in pinna form and size those of P. jurassicum, but the
former is distinguished by its gradually narrowing pinnae with small number of veins
(8 in number in each pinna).

Cf. Ptilophyllum sp. A described by PErRsON and DELEVORYAS (1982) from the

Middle Jurassic of Oaxaca, Mexico resembles in external leaf-form and size P. juras-
sicum.

Ptilophyllum sp. F
Pl. 10, fig. 2; Figs. 16a-b
Material: NSM PP-8286~ 8288 (Aratozawa). Occurrence: Rare.

Description: Obtained are only three leaf-fragments. Of these, a leaf shown in Pl
10, fig. 2 is the largest leaf-fragment preserved more or less twisty. The leaf is large-



154 Tatsuaki KIMURA and Tamiko OHANA

Figs. 16a-b (Natural size.) Ptilophyllum sp. F. 16a (NSM PP-8287, drawn partly from the
counterpart of Pl. 10, fig. 2). 16b (NSM PP-8288). Loc. Aratozawa.

sized, more than 12 cm wide, with comparatively thick rachis, 3.5 mm wide. The
pinnae are set closely, attached to the upper sides of rachis at an angle of about 70
degrees, long and narrow, up to 6.5 cm long, nearly parallel-sided for the most part,
typically 3.5 mm wide, then narrowing gradually towards the acutely pointed apex.
Pinna base is asymmetric; its basiscopic basal margin is slightly decurrent and acroscopic
one contracted and forming a round angle, but not forming an auricle. The veins
arise from whole region of attachment, simple, parallel, ending near the apex; typically
7 in number in each pinna. Reproductive organs are not known.

Remarks: We assigned our leaves to Ptilophyllum because their pinnae are attached
to the upper sides of rachis and the basiscopic basal margin of pinna, although not so
marked, decurrent and acroscopic one is contracted and rounded.

Our Ptilophyllum sp. F is characterized by its large-sized leaf bearing long and
narrow pinnae. Among various Ptilophyllum species hitherto described, most close
is Cf. P. acutifolium MoRrris described by PERSON and DELEVORYAS (1982) from the
Middle Jurassic of Oaxaca, Mexico. They included the large-sized leaves from Veracruz
regarded by WIELAND (1914-16) as Ptilophyllum acutifolium var. maximum into their
Cf. P. acutifolium. The broadest Mexican leaf is up to 8.5cm wide and veins are
typically 12 in number in each pinna. But our leaves are distinguished from the
Mexican leaves by far larger size and small number of veins in each pinna.

Ptilophyllum acutifolium var. maximum described by FEISTMANTEL (1877, p- 117,
pl. 40, figs. 1-5) from Rajmahal Hills is also similar in leaf-form and is characterized
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Figs. 17-19 (Natural size, unless otherwise indicated).
17. Prilophyllum sp. G. 17a-b (NSM PP-8289, drawn from PI. 10, fig. 3). Loc. Aratozawa.
18. Ptilophyllum sp. H (NSM PP-8290, slightly twisted in preservation, drawn from PIL. 9,
fig. 3). Loc. Umenokizawa.
19. Nipponoptilophyllum bipinnatum Kimura et Tsusi (Reinserted from KiMURA and Tsuu,
1984). 19a, b, d (NSM PP-8399, holotype, originally ARA-875). 19c (NSM PP-8401,
paratype, originally ARA-391). Loc. Aratozawa.

by its large-sized leaves, but is distinguished by its narrower leaves (8 cm wide) than
ours and its pinnae with markedly decurrent base and rounded acroscopic basal angle.

Bost and KASAT (1972) regarded FEISTMANTEL’s variety as Ptilophyllum acutifolium
and illustrated one leaf as the largest one so far collected from India (their fig. 115).
According to their emended diagnosis given to Ptilophyllum acutifolium, the leaf-width
is 4-10.5cm. Thus, our leaves are far broader than those of Indian Ptilophyllum
acutifolium.

Ptilophyllum sp. G
PI. 10, fig. 3; Figs. 17a-b

Material: NSM PP-8289 (Aratozawa). Occurrence: Only two leaf-fragments on a
single small slab.

Description: Leaf is small-sized, up to 2.2 cm wide, nearly parallel-sided, for the
most part. Pinnae are set closely, attached at an angle of 65 degrees to the upper
sides of slender rachis, | mm wide; elongate-rectangular in form, typically 1.2 cm long
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and 2.5 mm wide for the most part and with rounded apex; acroscopic basal margin
is straight or slightly contracted and basiscopic basal margin is slightly decurrent.
Veins are 9 in number in each pinna, simple, running in parallel, ending at the distal
margins. Reproductive organs are not known.

Remarks:  Ptilophylluni sp. G is characterized by its closely set elongate rectangular
pinnae with rounded apex. Ptilophyllum sp. G resembles in pinna form and size P.
cutchense MORRIS (e.g. Bos and KAsAT, 1972) and P. sp. D (from the Lower Cretace-
ous Choshi Group; KIMURA et al., 1988 MS), but is distinguished by its simple veins,
instead of slightly radiate and forked veins in the latter two.

Ptilophyllum sp. G also resembles in pinna form and size P. sp. cf. P. cutchense
Morris (KIMURA and OHANA, 1987b; KiMURA and Tsuin, 1982), but is distinguished
by its pinnae with vein-number as twice as the latter.

Therefore, we now think that Prilophyllum sp. G is distinct, but we reserve to give
it a new specific name, because it is represented only by two leaf-fragments.

Ptilophyllum sp. H
PL. 9, fig. 3; Fig. 18

Material: NSM PP-8290~ 8293 (Umenokizawa). Occurrence: Rare.

Description: The whole leaf is uncertain because obtained are only four ill-preserved
leaf-fragments, but the pinna form and venation are characteristic. The pinnae are
attached suboppositely and nearly perpendicularly to the upper sides of rachis by
whole base, closely set, rectangular in form; pinna apex is obliquely truncated or round-
ed and is neither auriculate nor decurrent at base. The veins are 13 in number at
pinna base, then radiating and forking once or rarely twice. Reproductive organs
are not known.

Remarks: We think that it is appropriate to place our leaves in Ptilophyllum, al-
though in our pinnae, acroscopic base is not contracted and basiscopic base is not
decurrent. The venation of our pinnae is of Ptilophyllum hirsutum-type. 1In fact,
Ptilophyllum sp. H resembles P. hirsutum THOMAS et BANCROFT (HARRIS, 1949, 1969)
in its pinnae of similar size, without decurrent base, and venation. But Ptilophyllum
hirsutum is distinguished from P. sp. H by its more elongate pinnae with slightly con-
tracted acroscopic base.

Genus Nipponoptilophyllum KIMURA et Tsui, 1984: 385
Nipponoptilophyllum bipinnatum KIMURA et Tsuinl

Figs. 19a-d

Nipponoptilophyllum bipinnatum KiMURA et Tsuiii: KIMURA and Tsusi, 1984, p. 385,
figs 1-10

Material: Holotype; NSM PP-8399 (formerly ARA-875). Paratypes; NSM PP-

8400~ 8406 (formerly ARA-876, 391, 432, 456, 573, 576, 773 respectively). Examined

specimens; NSM PP-8407~8418 and 30 other specimens. Occurrence: Locally
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abundant at Aratozawa.
Remarks: This species is represented by the leaves of bipinnate habit and is char-
acterized by the elongate-oblanceolate or elongate-obovate penultimate pinnae. The
forms of the penultimate and ultimate pinnae are unique and are different from the
leaves and pinnae of other Ptilophyllum species known in Japan.

Detailed description of this species was already made by KIMURA and Tsuii
(1984). Very recently the second Nipponoptilophyllum species was found from the
Lower Cretaceous Monobe Formation, Kochi Prefecture.

Order Cycadales
Genus Pseudoctenis SEWARD, 1911: 691
Pseudoctenis brevipennis O1SHI

Pl. 14, fig. 1, Figs. 20a-b

Pseudoctenis brevipennis OisHi: OisHi, 1940, p. 322, pl. 28, figs. 5-7 (Zusahara and
Ishigami-mura, possibly from the Tochikubo Formation).

Material: NSM PP-8294, 8295 (Shidasawa). Occurrence: Rare.

Description: Obtained are only two leaf-fragments of which pinnae are set rather
closely, oblong in form, typically 2.8 cm long and up to 0.75 cm wide, with rounded
apex and slightly contracted base, and attached suboppositely to the lateral sides of
slender rachis. Veins are 10 in number at base, dichotomously forked repeatedly;
acroscopic two sets and basiscopic three sets of veins radiating, and ending at the
lateral margins of pinna.

Remarks: OisHi (1940) founded this species on the basis of three broken leaves. Our
leaves are somewhat different from OIsHI’s original ones in some minor points as
mentioned below: In OIsHI’s leaves, pinnae are set closely, rather smaller in size,
typically 2.5 cm long and 5-7 mm wide and veins are less in number (8-~10 in each
pinna) and quite prominent. The veins of our pinnae are not so prominent and we
now think that this is due to the disimilarity of the mode of preservation. Further
leaves are expected because both the original and our leaves are represented only by
a few leaf-fragments.

Pseudoctenis sp. A
Pl 8, fig. 4; Fig. 21

Material: NSM PP-8296, 8297 (counterpart of 8296) (Aratozawa).

Occurrence: Very rare.

Description:  Obtained is a single leaf-fragment which is thought to be an apical por-
tion of leaf with 7 subopposite pairs of pinnae incompletely preserved. Pinnae are
rather remotely set, attached to the lateral sides of slender axis at an angle of 55 degrees,
but angle reducing apically. Pinna form is uncertain, because pinna apices are all
missing, but pinnae are narrowed gradually towards the base and decurrent; maxi-
mum pinna width preserved is 5 mm. Veins are prominent, 5 in number at base;
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forking dichotomously and running in parallel, 10-11 in number at the preserved tip.
Remarks: The general feature of our leaf resembles that of Pseudoctenis sp. described
by KIMURA et al. (1986) from the upper Liassic Nishinakayama Formation, but the
pinnae of the latter are far narrower.

OrsHl (1940) described the leaves as Pseudoctenis lanei THOMAS from the Upper
Jurassic Oginohama Formation, but it is diffcult to make detailed comparison of our
leaf with them because of the incompleteness of our pinnae.

Genus Nilssonia BRONGNIART, 1825: 200
Nilssonia sp. cf. N. canadensis BELL

Pl 11, figs. 1-3; Figs. 22a-d

Cf. Nilssonia orientalis HEER: NATHORST, 1890, p. 5, pl. 1, figs. 4-5 (Lower Cretace-

ous Ryoseki Formation).
Nilssonia orientalis HEER:  OisHI, 1940, p. 307 (pars), pl. 26, figs. 2-3 (Upper Jurassic

Kogoshio or Moné Formation).
Material: NSM PP-8298 ~8301 (Shidasawa), 8302 (Aratozawa), 8303 (Okushidasa-
wa) and 18 other specimens. Occurrence: Locally common at Shidasawa, but rather
rare at Aratozawa and Bunasaka.
Description: The leaves obtained are all detached and broken, variable in size
and with long petiole, more than 2.9 cm long. The lamina covers completely
upper surface of rachis, elongate-oblong in form, abruptly narrowing towards
the the broadly rounded and shallowly notched apex, contracting to the rotund
or narrowly cuneate base; the leaf-base is slightly asymmetric; margins are entire.
The rachis is thick, typically 2 mm wide. The largest leaf is up to 4.9 cm wide and
the smallest one is 1.2 cm wide. The veins are simple, nearly perpendicular or about
80 degrees to the rachis, running straight to the margin or slightly curved upwards
near the margin. The vein-density is variable according to the leaf or to position on
the same leaf, 11-40 per cm; generally denser in smaller leaves and coarser in larger
ones.
Remarks: None of our leaves is complete, but a few show their base and apex. Our
leaves are specifically most close to those of Nilssonia canadensis originally described
by BELL (1956) from the Lower Cretaceous of Western Canada, but don’t fully agree
with Bell’s original leaves as follows: 1) BELL’s rachises are more thicker (up to 4 mm
wide). 2) In BELL’s leaves, their apices are bluntly pointed or narrowly rounded.
3) In BELL’s leaves, the vein-density is 10-18 per cm and the occasional veins are forked
at their origin or on the course to the margin.

Under the circumstances, we at present regard our leaves as Nilssonia sp. cf. N.
canadensis BELL.

OisHI (1940) described similar leaves as Nilssonia orientalis HEER from the Upper
Jurassic Kogoshio or Moné Formation (exact locality and horizon are uncertain).
They are referable to our Nilssonia sp. cf. N. canadensis, because his illustrated leaves
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