DICTYOZAMITES BAGJORIENSIS SP. NOV. FROM THE MESOZOIC OF
RAJMAHAL HILLS, WITH NOTES ON THE DISTRIBUTION OF THE
GENUS1

By K. Jacos, D.Sc., F.G.S., F.N.I., Geological Survey of India.
(Received May 30 ; read August 4, 1950.)

I. INTRODUCTION.

The specimens described in this short paper were collected from Bagjori (25° 06':
87° 44'), a locality seven miles south of Maharajpur (25° 13’: 87° 45’) in the Rajmahal
Hills, Bihar. Besides the specimens described here as new, good impressions of
Ductyozamites hallei Sahni and Rao (1933) and M, arattiopsis macrocarpa (Motris)
were the only other forms obtained.

I1. DESCRIPTION,
DicryozamrTes Oldk}am.
Dictyozamites bagjoriensis sp. nov. (Plate I, figs. 3-5).

The specimens of this species obtained from Bagjori are the impressions of slender
pinnate fronds. Only one specimen is figured here, the preserved length of which
does not exceed 4 cms. The breadth of the frond is about 2-5 cms. In general
habit the fronds resemble Ptilophyllum or Otozamites.

The rachis is very slender, about 0-5-0-75 mm. in width; the sub-opposite
pinnae are attached at wide angles to the upper face of the rachis by a small por-
tion of the lamina slightly below the middle of the base. In the figured specimen,
however, the pinnae are opposite in the upper part of the frond and sub-opposite
in the lower part. The angle of attachment to the rachis is also wider towards
the upper part, about 70°, and narrower towards the base (55°).

The pinnae are usually a little over 1 em. in length, rather long and narrow in
shape, slightly falcate with a somewhat gently curved lower margin, tapering
gradually to a bluntly rounded apex. The base of the pinnae is not completely
visible, but it appears that the base was probably auriculate.

The veins are very few, distinctly radiate, arising from the region of attachment
of the pinnae, and not more than six veins being present at the base. The veins
later bifurcate and anastomose, bifurcation usually twice before reaching the margins
of the pinnae. Not more than five veins (usually four) are crossed at the middle of
each pinna, The basal middle areolae are about 4-5-5 mm. long and less than 0-5 mm.
broad. The number of veins reaching the lower margin of the pinnae is six.

ITI. ComPARISON.

In its general habit and to some extent in the shape of the frond the closest
regsemblance of this frond from Bagjori is with D, kalle; Sahni and Rao (1933) so far
known only from Onthea in the Rajmahal Hills; but it differs from D. kallei Sahni
and Rao (P, I17, figs. 1, 2) in the following features:—

1. The frond is more slender with the pinnae generally shorter, and broader

at the base.
1 Published by permission of the Director, Geological SBurvey of India.
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2. The veins distinctly radiate from the base (cf. the parallel course of the middle
veins in D. halled). .

3. Not more than five, or occasionally six veins are present at the base of the
pinnae (cf. 8 or 9 in D. halles).

4. Ounly 4 to 5 veins are crossed in the middle of each pinna (cf. 7 or 8 in D.
halles).

5. The number of veins reaching the lower margin of the pinnae is usually
6 (cf. about 18 or more in D, hallet).

It is considered that the differences enumerated above are of sufficient specific
importance (and not mere variations of the typical D. fallei), to justify the insti-
tution of a new species. It is described here under the new name D. bagjoriensis
after the locality.

A specimen of D, hallei Sahni and Rao, is also figured here in Pl IT1, figs, 1, 2,
primarily for comparison with D. bagjoriensis sp. nov. The specimen shows some
interesting distinction from those figured by Sahni and Rao (1933) particularly in
the lower margin of the pinnae. The marginal veins, probably owing to the nature
of preservation, appear unusually prominent than those in the rest of the pinnae,
giving a serrated appearance to the margin. The lower half of the auriculate base
is also much pronounced. Otherwise the frond is identical with D. halles Sahni and
Rao. The other species of Dictyozamsites described from India are D. falcatus (Morris)
and D. indicus Feist., both of which are quite distinet from D. dagjoriensis and merit
no detailed comparison. The species of Dictyozamites occurring outside India and
mentioned elsewhere in this paper while discussing the distribution of the genus,
are totally different from D. bagjoriensis.

Horizon:—Rajmahal stage (Middle Jurassic), Upper Gondwana.

Locality :—Bagjori, 7 miles S. of Maharajpur, Santal Parganas, Bihar.

IV. DISTRIBUTION OF THE GENUS (see Text-fig. 1).

The following is a list of species so far described :—
(1) Dictyozamites falcatus (Morris).

India:—D. falcatus (Morris) from the Rajmahal stage (Middle Jurassic), Raj-
mahal Hills (Oldham and Morris, 1863 ; Feistmantel, 1877). Upper
Gondwanas, Madras Coast (Feistmantel, 1877a, 1879).

Japan :—D. falcatus var. distans Yok, from the Tetori series ( ? Middle Jurassic)
of Central Japan (Yokoyama, 1886).

Korea:—D. falcatus (Morris) from the Jurassic (? Middle Jurassic) of Korea
(Yabe, 1905). Yabe considers the specimens as probably a variety
of the species.

Tierra del Fuego, 8. America:—Dictyozamites cf. falcatus (Morris) from the
Jurassic, most probably the Middle Jurassic of Bahia Tekenika
(Halle, 1913).

(2) Dictyozamites indicus Feistmantel,

Feistmantel (1877, 1877a) who recognised only one species substituted the name
D. indicus for all specimens of Dictyozamites including both the large and the smaller
fronds then known, although Morris (1863) had described the fronds first under
Dictyopteris falcatus. Feistmantel’s reasons for discarding the name falcatus were
considered inadequate by Seward (1903). He re-instated Morris’ original specific
name but included all the Indian fronds then known in a single species, D. falcatus.
Sahni and Rao (1936) correctly distinguished two definite species, namely D. falcatus
(Morris) and D. indicus Feist., including the smaller fronds described by Feistmantel
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(1877, 1879) from Murero and the Madras Coast in the latter species and referring
the larger forms to D. falcatus (Morris).

India :—D. indicus Feist. from the Rajmahal stage (Middle Jurassic) of the
Rajmahal Hills (Feistmantel, 1877; Sahni and Rao, 1936).
D. indicus Feist. from the Upper Gondwanas, Madras Coast (Feist-
mantel, 1879).
D. indicus Feist. from the Jubalpur stage (Upper Jurassic) of Parsapani,
and Jatamao and Morand rivers of the Satpuras (Crookshank, 1936).

Crookshank incorrectly refers the genus to the Filicales. Oldham as early as
1863 had recognised its true nature as a cycad-like plant and instituted the name
Dictyozamites in preference to Dictyopteris, a genus in which Morris (1863) had in-
cluded the fronds wrongly attributing a filicinean affinity. Nathorst (1907), Florin
(1931), and Thomas and Bancroft (1913) have already demonstrated the Bennettita-
lean nature of Dictyozamites frond as a result of cuticular study.

1t is also not known if Crookshank (1936) has referred his fronds to D. indicus
Feist. in agreement with the views put forward by Feistmantel who, discarding the
specific name D. falcatus, referred all Dictyozamites which were then known to D,
indicus. 1 am unable to settle this point as the specimens are not available for
examination,

(3) Dictyozamites halles Sahni and Rao.

India :—From the Rajmahal stage (Middle Jurassic) of Onthea, Rajmahal
Hills (Sahni and Rao, 1936); and Bagjuri mentioned in this paper.

(4) Dictyozamites bagjoriensis sp. nov.

India :—From the Rajmahal stage (Middle Jurassic) of Bagjori, Rajmahal
Hills, described in the present paper.

(5) Dictyozamites grossinervis Yokoyama,

Japan :—From the Tetori series plant beds (Bathonian or somewhat older) of
Ozo, Kaga province; and Ushimaru, Hida province of Central Japan
(Yokoyama, 1886).

Seward considers this species as a variety of D. falcatus and prefers to refer them
to D. faleatus var. grossinervis. After a careful study of Yokoyama’s figures and
descriptions, I am inclined to consider the species as distinct.

(6) Dictyozamites johnstrupi Nathorst,

Scandinavia :—From the Liassic of the island of Bornholm in the Baltic sea
(Nathorst, 1889).

(7) Dictyozamites havelli Seward.

England:—From the type formation of Middle Jurassic—L. Oolitic of Yorkshire,
England (Seward, 1903).

(8) Dictyozamites sp.

8. Africa :—From basal part of the Uitenhage series (? Wealden or topmost
Jurassic) of the Gamtoos valley and Umgazana, Pondoland, Cape
Colony (Du Toit, 1939).
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The specimens, not specifically identified by Du Toit, are the only occurrence
so far known of the genus in doubtful Cretaceous, if we accept the age of the basal
Uitenhage as Wealden.

V. SOME COMMENTS ON THE DISTRIBUTION OF THE GENUS,
Geographical,

INDIA :—It would appear from the above list that the genus Dictyozamites
had a discontinuous distribution during the Mesozoic as already pointed out by
Seward (1931). India with four species known so far was probably the centre of
distribution with the Rajmahals as the most important area where all the Indian
species were represented. South-westwards in the Upper Gondwana sediments of
the East Coast, D. falcatus (Morris) and D. indicus Feist. are known. In the Jabalpur
area, in the Jabalpur stage (Upper Jurassic), the genus has been recently reported
by Crookshank (1936). In the Umia stage of Cutch, the topmost part of the Upper
Gondwanas in India (L. Cretaceous), the genus is unknown. (See also Sahni, 1921,
1926, Tables).

EASTERN ASIA :—Another minor centre of distribution was the Far East
where two species, namely, D. falcatus var. distans Yokoyama and D. grossinervis
Yokoyama, occur in the Tetori series of Central Japan (Yokoyama, 1886), and D.
falcatus (Morris) in the Jurassic of Korea (Yabe, 1905).

NORTHERN EUROPE :—In northern Europe, rather fragmentary fronds of
D. johnstrupi Nathorst have been reported in the Liassic of Bornholm (Nathorst,
1886). D. hawelli Seward occurs in the type formation of Middle Jurassic—L.
Oolitic of Yorkshire, England (Seward, 1903).

S. AFR]CA :—The genus has also been recently recognised by Du Toit (1939)
in the Uitenhage series of S, Africa.

OTHER AREAS :—So far as I am aware the genus is entirely unrepresented
in the Australian Mesozoic and no reliable record of the genus is known to me from N.
Amerjca. It is difficult to explain the discontinuous distribution of this typical
Jurassic Bennettitalean representative. If it is considered that India with the
largest number of species reported, was the centre of distribution of this genus from
where it migrated north-westwards to northern European regions like Bornholm
and England and north-eastwards to Japan and Korea, it is difficult to explain the
absence of any record in the Mesozoic sediments of Central Europe and Asia. Like-
wise, in the southern hemisphere, if the distribution of the genus were to be
attributed to the existence of the continuous land-mass of Gondwanaland, its absence
from the Australian Mesozoic would remain equally intriguing. The possibility
of its evolution independently in the different centres is worth consideration.

Geological,

A characteristic Middle Jurassic genus :—The genus may be said to have had a
restricted geological range. It was mostly confined to the Jurassic, except for the
doubtful record of its occurrence in younger strata in South Africa. Most of the
other records seem to indicate that the genus was characteristic of the Middle Jurassic
floras (Seward, 1917; Halle, 1913). D. hawells Seward, the solitary record of the
genus in England, occurs in the type formation of Middle Jurassic—Lower Oolitic of
Yorkshire (Seward, 1918). So far as I am aware, D. johnstrupi Nath. is the only
species recorded from continental European area and the beds in which the species
oceurs were considered by Nathorst (1889) to be Liassic or doubtfully Rhaetic,
Halle (1913) however mentions that the sediments also ‘contain a considerable
number of species identical with such from the Middle J urassic of England and other
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countries’. On the evidence based on his D. cf. falcatus (Morris) Halle (1913) refers
the Tierra del Fuego plant beds with some reservation to the Middle Jurassie.

D. falcatus var. distans Yok. and D. grossinervis Yok. both from the plant beds
of the Tetori series of Central Japan are considered to be Bathonian by Yokoyama
{1886) and believed to be somewhat older {but within the Middle Jurassic) by Halle
{1913). Regarding the occurrence of D. falcatus (Morris) from the Jurassic of Korea,
Yabe (1905) states, ‘Indeed it was by the occurrence of this plant in the Naktong
flora that the present writer was able to draw the conclusion that the deposit is of
the Mesozoic era and most probably of the Jurassic age’. .

Dictyozamites and the age of the Rajmahal stage :—Of the four species reported
from the Upper Gondwanas of India, two are restricted to the Rajmahal stage,
namely, D. hallet Sahni and Rao (1936) and D. bagjoriensis sp. nov. The other two
species D. falcatus (Morris) and D. indicus Feist. are also known from the Rajmahal
stage and the East Coast Upper Gondwanas with the latter species alone represented
in the Jubalpurs (Crookshank, 1936). The genus is entirely absent in the Umia
stage of Cutch which is the topmost Upper Gondwanas in India. The genus, as
already shown above, occurs more commonly in the Middle Jurassic elsewhere in
the world with the maximum number of species represented in the Rajmahal stage.
This fact may be taken as an additional evidence in support of a Middle Jurassic
age for the Rajmahals as already pointed out by Seward (1917) and Sahni (1932).

Dictyozamites and the age of the coastal Upper Gondwanas :—Two species have
been reported from the East Coast Upper Gondwana sediments which may possibly
be somewhat younger than the Rajmahals, but not younger than the Upper Juras-
sic. On the evidence suggested by D. indicus Feist. and D. falcatus (Morris) and the
other plant remains, it is difficult to accept Spath’s (1933) suggestion that the Upper
Gondwana sediments of the Madras Coast are Lower Cretaceous.

Dictyozamites and the age of the Jabalpurs and the Umias :—One species of Dictyo-
zamites has been recently reported by Crookshank (1936) along with other additional
forms including the larger Cycadophyte fronds, the flora on the whole now showing
a greater affinity to the Rajmahals than hitherto believed. But in view of the
presence of some forms in the Jabalpurs, so far reported in India only from the Umia
plant beds which are known to be the topmost Upper Gondwana sediments in India,
it is more satisfactory to refer the Jabalpurs to the Upper Jurassic rather than to the
Middle or Lower Jurassic as suggested by Crookshank (1936).

The proposal to sub-divide the Jabalpurs into two stages namely, the lower,
Chaugan containing the larger Cycadophytes with Dictyozamites and the ‘newer
conifers’, and the upper, Jabalpur (Crookshank, 1936), with few Cycadophyte
fronds and a fair proportion of conifers, seems unnecessary.

The absence of Dictyozamites from the Umia plant beds of Cutch is significant.
This s in agreement with its uppermost position in the Upper Gondwanas. The
beds generally referred to the Lower Cretaceous contain few representatives of the
larger Cycadophyte fronds but a relatively better representation of the Coniferales.

? Cretaceous occurrence of Dictyozamites :—The occurrence of the genus in the
Uitenhage series at Umgazana, Pondoland, and in the Gamtoos valley in Cape Colony
is the only doubtful report of the genus in strata younger than the Jurassic, if the
lower part of the series is definitely Neocomian. Besides a brief mention in the
list of Uitenhage plants (Du Toit, 1939) there seems to be no published deseription
or illustrations of the specifically unidentified specimens for a critical review. Seward
(1903a) in his account of the Uitenhage flora makes no mention of the occurrence
of the genus and he concludes that the plants examined by him point to a Wealden
rather than Jurassic age. Du Toit in discussing the recent evidences which have
come to light, remarks that it is ‘quite probable that the earliest deposits of the.
Uitenhage series date back into the uppermost Jurassic’ (Du Toit, 1939). The
presence of these fronds which, elsewhere, are known mostly from the middle division
of the Jurassic, seems to lend support to the view.
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VI. SumMARry.

A new species of Dictyozamites (D. bagjoriensis) from Bagjori, Rajmahal Hills, is described
and compared with the records of species so far described. The geographical and geological
distribution of the genus is also discussed briefly.
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IX. EXPLANATION OF PLATE.

Fra. 1, Dictyozamires halleé Sahni and Rao. Nat. size.
Fia. 2. Dictyozamites halles Sahni and Reo. X ca. 3.
Fia. 3. Dictyozamites bagjoriensis sp. nov. Nat. size.
l(lfm. 4. Dictyozamites bagjoriensis sp. nov. x 2-75.

1G, § 2

- Dictyozamites bagjoriensis sp. nov. The seme frond shown in Figs. 3 and 4 further
nlarged to show venation, x 8-25.

All photographs are from untouched negatives,
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