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INTRODUCTION

specimen of a female cone from

Mohgaon Kalan, which, on further
examination, revealed to be identical with
the one already described incompletely
by me (1956). This specimen represents
the basal part of a cone attached to a
small stalk. The cone-axis is also present
here.

The specimen which I described in 1956
showed only a part of a cone on one side of
the cone-axis, cut in a tangential plane.
Because of its incomplete nature some of the
characters such as size and shape of the cone,
structure of the cone-axis, single or double
structure of the cone-scales could not be
ascertained and hence no definite conclusion
regarding its systematic position could be
drawn. The present find helps to form a
more complete picture of the female cone
revealing all its important anatomical de-
tails. The following description is, therefore,
based on both of these small specimens.

Both the silicified specimens were em-
bedded in a rock matrix of black and red
colour. Because of the small and fragmen-
tary nature of the cones, their structure was
followed through by gradual grinding and
serial sketching at regular intervals. A
number of peel sections were also prepared.
At several instances photographs of the cone
were also taken in reflected light. A few
sections, both in cross and longitudinal
planes, were prepared for anatomical study.

RECENTLY I collected a small, broken

DESCRIPTION

The present description of the cone is
based on two small broken specimens. One
of them is a tangential longitudinal part of
a cone (Pr. 1, F1c. 1), about 8 mm. thick
and 2-5 cm. long which has already been
described (PrakasH, 1956). The other,
representing the basal part of the cone, is a
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semi-circular piece with a cone-axis (PL. 1,
Fics. 2, 6) and attached to a short stalk.
Here the cone is 16 mm. long and shows a
radius of 10-5 mm. As the cone is only
known in parts and remains slightly incom-
plete, it is not possible to give the exact
shape and size of the cone.

Peduncle — Only 14 mm. long and 1-2-1-5
mm. in diameter (PrL. 1, Fics. 2, 6). It
does not show any structures due to poor
preservation.

Cone-axis — 2-2-5 mm. in diameter, not
showing satisfactory preservation (PrL. 1,
Fic. 10). In cross-section it is bluntly
angular in shape and shows a number of
irregular cavities all over due to bad preser-
vation (Pr. 1, Fic. 10). The only tissue
which is well preserved is towards the peri-
phery, consisting of thin-walled, polygonal
cells (TExTt-r1G. 1). The axis also shows,
though indistinctly, a ring of vascular strands
which are about twenty-two in number and
in a state of poor preservation (TEXT-FIG.
2). The epidermal layer which is only pre-
served at one or two places, consists of
slightly thick-walled cells filled with brown-
ish gummy deposits (TEXT-FIG. 3). These
cells are very much like the epidermal cells
of the scales.

Cone-scales — Measuring 8-9-5 x4-5-5 mm.
in size are borne closely and spirally on the
cone-axis (Pr. 1, F1c. 1).

The scales have a long and nearly horizon-
tal limb which expands distally and then
turns upward to form a short upturned tip.
Proximally the scales taper towards their
junction with the cone-axis (PL. 1, F1Gs. 4, 7,
10). They are thick in their middle region
and expanded horizontally with their mar-
gins thinning out into wings which overlap
those of the neighbouring scales (PL. 1, Fic.
1; TEXT-FIG. 4). Because of the fragmentary
nature of the material, it was difficult to
prepare desired sections in the longitudinal
planes of the cone to ascertain the single or
double structure of the cone-scales. How-
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TexT-FIGS. 1-5-— 1, Peripheral cells of the cone-axis. % 630. 2, Cone-axis to show a ring of

vascular strands (vf.). % 16.

rous scales (ov. sc.) in cross-section showing embedded owvules (ov.). wg.-wing. < 6-5.

also appeared in my earlier paper (1956, TEXT-FIG.

ever, from serial grinding and sketching
which could mostly be done in the tangential
plane of the cone-scales, it has been possible
to know that the scales do not appear to
possess a separate bract and an ovuliferous
scale. The preservation of the present cone
does not permit me to say anything more as
to the morphology of its cone-scales. The
scales have usually two ovules embedded in
them but those at the apex are sterile (Pr.1,
F1c. 1). Two scales in the middle region of
the cone also seem to be sterile (PRAKASH,
1956, Pr. 1, Fic. 3).

The scales do not show satisfactory preser-
vation. They are composed of thin-walled
cells (TEXT-FI1G. 5) and show numerous small
cavities which are abundant and prominent
in the wings of the scales and in their distal
part (Pr. 1, Fics. 4, 5, 7). However, they
are scarce in the proximal part and mostly
unrepresented in the region where the ovules
are embedded. The nature of these cavi-
ties could not be definitely ascertained due
to the lack of good and sufficient material;
although they may be resin ducts.

The thick-walled cells reported previously
by the author in some parts of the scales

3, Cells of the epidermal layer of cone- axis. < 180. 4, Some ovulife-

[This figure had
1)]. 5, Cells of ovuliferous scale. < 315.
could not be detected in the present which is
only a slightly better preserved material.
Probably they were due to the presence of
dots of dark brown substance in the tissue of
the scales, thus giving a wrong impression.

The epidermis of the scale is composed of
slightly thick-walled, often somewhat globu-
lar, cells with their lumina usually filled with
a black or brown gummy substance. . The
epidermis is sometimes loosely attached to
the tissue of the scales (PL. 1, F16. 5), presum-
ably owing to the state of preservation.

Ovules — There are normally two cylindri-
cal ovules embedded in each ovuliferous scale
(Pr. 1, F1c. 1). The ovules are about 3-5-5
mm. in length and 1-1-5 mm. in diameter.
They are more or less horizontal and placed
at a distance of 2-2-5 mm. from the apex.
The ovules of the same scale lie close to-
gether, and usually one ovule is bigger than
the other (PL. 1, F1G. 1; TEXT-FI1G. 4). They
are inverted in position with their micropyles
facing towards the axis (Pr. 1, Figs. 7, 9).
In one of the scales only a single ovule is
present (PL. 1, F1G. 1; TEXT-FIG. 4).

The ovular integument (PL. 1, Fic. 1) is
quite thick and measures 0-3-0-35 mm.
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However, it becomes thin at the proximal
face of the ovules (Pr. 1, Fic. 10). The
integument is probably three-layered; the
greater part is formed by a strongly deve-
loped sclerotesta (Pr. 1, Frs. 8). This is
composed of thick-walled, polygonal cells
with small lumen (PrarkashH, 1956, TexT-
FI1G. 5). The fleshy tissue which, in the
present specimens, could be detected on the
inner side of the stony layer, is composed of
a few layers of thin-walled cells. However,
the outer fleshy layer could not be definitely
ascertained. Either it is intimately merged
with the cone-scale tissue so as to be indistin-
guishable or it has altogether disappeared
at this stage of cone development (COULTER
& CHAaMBERLAIN, 1910).° The integument
projects more or less as a ridge at some places
(PrL. 1, F1cs. 1, 8; TEXT-FIG. 4).

The endosperm is seen, in patches, only in
some ovules and consists of thick-walled cells
(Pr. 1, F1c. 3).  The embryo is not preserved
in any of the ovules so far examined.

DISCUSSION

So far only a few petrified female cones are
known in detail from the Deccan Intertrap-
pean Series. These are Takliostrobus alatus,
I'ndostrobus bifidolepis and ? Pityostrobus cras-
sttesta described by Sahni (1931) from the
Hislop and Hunter collection of the British
Museum. Sahni (1931) pointed out that the
cones of Takliostrobus and Indostrobus show
abietinean features together with certain
peculiarities of their own. Hirmer and Hor-
hammer (1934) and Hirmer (1936) believed
that Takliostrobus and Indostrobus are relat-
ed to Cheirolepis Schimper and Hirmeriella
Horhammer of the Rhaetic-Liassic of Fran-
conia. Florin (1940, 1941), however, does
not agree with Hirmer's interpretations of
the morphology of their cones and thinks
that the true systematic positions of all these
genera are yet to be determined.

The present cone appears to be distinct
from all so far known female conifer cones of
fossil as well as living genera and is, therefore,
being referred to a new type. However, the
fossil cones of Takliostrobus alatus and
Hirmeriella rhitoliassica are worth mention-
ing for the purpose of comparison. Thus
Takliostrobus alatus, although resembling the
present cone in having winged cone-scales
with two embedded ovules, differs from it in
the presence of a deeply and irregularly
corrugated surface of the wings, in the bract-

scale being fused to the ovuliferous scale
along the middle line throughout its length,
but free laterally, and lastly in the distal
limb of the ovuliferous scale being turned
sharply upwards into a thin lamina.

Similarly with Hirmeriella vhitoliassica the
present cone resembles in having two em-
bedded ovules in the cone-scales. However,
the Mohgaon cone also differs from it in the
absence of a separate bract and an ovuli-
ferous scale, in the presence of closely plac-
ed ridged seeds, thin wings and numerous
cavities in the tissue of the scales.

The compact nature of the cone with spiral,
overlapping cone-scales expanded horizon-
tally with the margins thinning out into
wings, the presence of completely embedded,
inverted ovules and the apparently single
cone-scales without a bract separated from
the ovuliferous scale are features indicating
its relationship with the family Araucaria-
ceae. Among the members of this family the
Mohgaon cone approaches the genus Arau-
caria (sect. Eutacta and Intermedia) more
closely than Agathis because of the cone-
scales being laterally winged and the seeds
wholly embedded in the tissue of the scales
(SEwarp & Forp, 1906, pp. 312, 359-361;
SEwarD, 1919, p. 111; WiLpE & EaMEs,
1948; 1952, pp. 41-45).

The presence of two ovules in the cone-
scales of the Intertrappean cone does show
a marked difference from the uniovulate
condition normally found in the Arauca-
riaceac. However, two ovules per scale
have also been recorded in living as well
as fossil species belonging to this family.
Thus in Araucaria montana and A. rulei,
both endemic in New Caledonia, a region
rich in archaic forms, two ovules are dis-
tinctly present on some of the cone-scales
and there is a transition from two-ovuled to
normal one-ovuled condition effected in the
scales from the base of the cone (MITRrA,
1927; Frorix, 1951, pp. 361-363). This is
also found in other species (MiTtra, 1927;
CouLTErR & CHAMBERLAIN, 1910, p. 251).
Recently Kendall (1949, pp. 155, 158) has
reported the occasional presence of two seeds
in the cone-scales of Araucarites phillipsi
Carruthers from the Jurassic (Deltaic Series)
of Yorkshire. This shows that the genus
Araucaria does retain such characters which
may be present in their predecessors.

It has been shown both by Mitra (1927)
and Florin (1951, p. 363) that the one-seed
condition in Araucaria is derived and is the

-~
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result of reduction from two or three ovules,
and Florin (1944, pp. 494-496) has further
presented in Tricranolepis (Rosert, 1958)
a cone-scale from which that of Arawucaria
may be derived (WILDE & EamEes, 1948,
pp. 323-325, TEXT-FIGS. 18-20).

It is, therefore, quite possible that the
present cone with usually two ovules per
cone-scale, of which one is well developed and
larger than the other, and the occasional
occurrence of only one ovule may represent
a stage in the reduction series close to Arau-
caria, from which the one-seed condition in
this genus has been evolved.

DIAGNOSIS

Mohgaostrobus nov. gen,

Compact cones with spiral, overlapping
scales. Cone-axis with a ring of vascular
strands and composed of thin-walled cells
towards its periphery. Cone-scales appa-
rently single and without a bract sepa-
rated from the owvuliferous scale, fleshy,
nearly horizontal with the distal limb turned
slightly upwards into a thin lamina; thick in
the middle, expanded horizontally with the
margins thinning out into wings which over-
lap those of neighbouring scales; cavities
present, more numerous in the wings and
towards the distal part of the scales than
elsewhere. Ovules usually paired (one scale
found with one ovule only), inverted, em-
bedded in the scales; usually one ovule
smaller than the other; surface ridged.
Integument 3-layered, stony layer well
developed. Endosperm of thick-walled cells.
Embryo not preserved.

Mohgaostrobus sahnii nov. sp.

General characters as for the genus. Cone
short-stalked, about 2-1-2:2 mm. in diameter,
with spiral overlapping scales. Cone-axis
2-2-5 mm. in diameter with a ring of about
twenty-two wvascular strands; peripheral
tissue of thin-walled, polygonal cells. Cone-
scales apparently single, without a bract
separated from the ovuliferous scale,
8-9:5 x4-5-5 mm. in the widest part, thick
in the middle, expanded horizontally with
margins thinning out into wings, nearly
horizontal with distal limb turned slightly
upwards, fleshy, cavities present; epidermis
of slightly thick-walled cells, sometimes
loosely attached to the scales. Ovules
embedded, usually paired, cylindrical, about
3-5-5 mm. long and 1-1-5 mm. broad, placed
at a distance of 1-1:5 mm. from the axis,
parallel to the subtending scales, with
micropyles next to the cone-axis; usually
one ovule smaller than the other. Integu-
ment thick, about 0-3-0-35 mm., the greater
part formed by a well-developed sclerotesta,
which becomes thin at the proximal face of
the ovule. Endosperm of thick-walled cells.
Embryo not preserved.

Locality — Mohgaon Kalan in Chhindwara
district of Madhya Pradesh.

Horizon — Deccan Intertrappean Series,

Age — Early Tertiary (probably Eocene).

Syntypes — B.S.1.P. Museum Nos. 10650,
31583.
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EXPLANATION OF PLATE 1

*1. Tangential section of cone from near the
cone-axis, Note only one ovule in one of the scales
(se. 0) (specimen No. 10650). x 3.

2. Cone in Fig. 6 slightly magnified. x 2.

*3. Endosperm cells highly magnified (specimen
No. 10650). x 175.

4. Cross-section of cone showing cone-axis and
two longitudinally cut ovules of a cone-scale. Note
cavities in the tissue of the scales (specimen No.
31583). x 4. ’

*5. Cross-section through the wing of a scale
showing loosely attached epidermis and cavities in
the tissue of the scale (specimen No. 10650). = 72°5.

*These figures have already appeared in my
earlier paper (PrRaKasH, 1956), but are reproduced
here as such or slightly modified for ready reference.

6. Basal part of cone attached to a short stalk
(specimen No. 31583). Natural size.

7. Another cross-section of cone showing cone-
axis and cone-scales with ovules and numerous
cavities in the distal part of the scales (specimen
No. 31583). = 4.

8. Tangential section of cone showing two
embedded ovules in each cone-scale (specimen No.
31583). = 6.

9. Cross-section of cone from near the base to
show the cone-axis and cone-scales with embedded
ovules (specimen No 31583). =« 4.

10. Cross-section of cone magnified to show the
cone-axis and cone-scales with two ovules and
numerous cavities in the tissue of the scales (speci-
men No. 31583). x 7-5.



