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Abstract

Investigation of fossil woods from new locations, namely; Yamanpalli and Godepalli have depicted
for the first time, the occurrence of two wood genera: Araucarioxylon and Podocarpoxylon from Ganga-
pur Formation in Pranhita — Godavari Graben. This finding supports that the conifers were the signifi-
cant part of the vegetation in the mid part of Mesozoic. Of the conifers dominated floral assemblage, Po-
docarpaceae appeared to be the commonest family because of its representation enormously in the form
of its leaf, wood and palynomorph.
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Introduction

Plant bearing beds from Gangapur Formation have been known to occur since
KinG (1881) enlisted the fossil plants, viz, Taeniopteris, Ptilophyllum, Elatocladus,
Cheirolepis and Araucarites. After a long hiatus, KutTy (1969) initiated the search in
the same area and while dealing with the stratigraphy of the Upper Gondwana for-
mations recognized Gangapur Formation entirely upon the basis of floral fossils.
Gangapur Formation unconformably overlies Kota Formation therefore the author
separated the flora of Gangapur and adjacent beds from Kota Formation assessed
the age to be of Middle-Upper Jurassic. Following this comprehensive report, Rup-
rA (1972, 1982) also presented a systematic account of Upper Gondwana stratigra-
phy and sedimentation of Pranhita — Godavari Valley and during the survey, he
could identify Gangapur Formation near Yamanpalli in the eastern part of the out-
crop bearing some calcareous fossil wood. However, author did not give the details
of the plant remains. Subsequently, Bosk et al. (1982) described mega- and palyno-
fossils from Gangapur Formation. The fossil assemblage is composed of ferns, cy-
cadophytes and conifers. Notable among these floral constituents are: Gleichenia
nordenskioildii, Taeniopteris, Ptilophyllum cutchense, Elatocladus kingianus and
Pagiophyllum marwarensis. Besides, palynofossil comprise about 64 taxa out of
which the dominant component is the Araucariacites — Callialasporites complex
and stratigraphically important forms occurring in microflora are: Trilites tubercu-
liformis, Ischyosporites crateris, Cooksonites variabilis, and Microcachridites an-
tarcticus. These authors considered the age of these outcrops upon mega-micro-
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floral evidence somewhere near Jurassic — Cretaceous boundary probably within
the Lower Cretaceous. Further upon palynological investigations Ramanuiam et al.
(1979, 1980) have affixed the age Lower Cretaceous (= Neocomian) for Gangapur
Formation. Lately, Rao et al. (1983) confirmed the observations made by earlier
workers regarding the dominant and stratigraphically significant palynomorphs.
SukH-Dev and Raini Kant (1988) made further additions of plant megafossils and
confirmed the age Lower Cretaceous for the Gangapur Formation.

Lithologically, Gangapur Formation is made up of conglomerates sandstone
and shale (KARUNAKARAN, 1975). Sandstone is ferruginous and bears underlying Kota
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fossil plants. Plant fossils are particularly found in finer sediments, namely, mud-
stone, siltstone and the carbonaceous shale but fragments of fossil woods are found
littered or embedded in sandstone.

The present floral collections comprising mainly the petrified woods have been
made from the outcrop located near Yamanpalli (79°50'58'': 19°6’) and Godepalli
(= Gundepalli, 79°47'48'': 19°4"), Kadamba Block, Kagaznagar, Adilabad District,
Andhra Pradesh. These new sites also lie under Gangapur Formation and the occur-
rence of these woods in plenty has confirmed the observations made earlier for the ex-
tension of Gangapur Formation in the eastern part of Pranhita Godavari Graben.

The anatomical studies of these petrified woods have revealed the presence of
two families of Coniferales, viz., Araucariaceae and Podocarpaceae which have
been represented by genera Araucarioxylon and Podocarpoxylon respectively.
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Text-fig. 2.
Map showing Gondwana formations of Pranhita-Godavari Graben, Adilabad District, Andhra Pradesh.
(Drawn after Dr. M. K. Roy CHowpHURY, Director General, Geological Survey of India. Geological and
Mineral Map of Andhra Pradesh, 1973, refer. Karunakaran, 1975).
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Results
TAXONOMY

Order: CONIFERALES
Family: Araucariaceae

Araucarioxylon amraparense (SAH and JAIN)
Bose and MAHESHWARI

(Pl. I, figs. 1—6; Text-figs. 3A, B)

Description — Growth rings measures 3800 um to 3960 um in width but usually
indistinctly marked by thin bands of late wood tracheids. Late wood zone 60 um to
90 um in width, or 2—3 cells wide, cells are 16 um to 20 um in diameter, tangentially
flattened, compactly arranged squarish to rectangular, thick-walled cells in radial
rows. Early wood contributes more than 70% of the growth ring, ranges from 85 to
105 cells wide, tracheids comparatively thin walled, oval, squarish to polygonal in
shape arranged in radial rows, radial diameter 40—60 um, tangential diameter
30—40 um, tangential wall of tracheids usually smooth but their radial walls show
pitting and pits numerous, uniseriate or biseriate, alternate, contiguous, hexagonal
in shape about 16 um in diameter, having oval to circular orifices, 4—6 um in di-
ameter; parenchyma and Bars of Sanio absent; xylem rays numerous, 4—6 per mili-
meter, uniseriate, 16 um wide and varying from 2 to 10 cells or 40—245 ym high
(represented in the form of elongated barrel-shaped cells in tangential section), pits
in the cross-field not observed.

Syntype — B. S. 1. P., Slide No. 35603.

Locality — Yamanpalle, Gangapur Formation, Pranhita Godavari Graben Adila-
bad District.

Age — Lower Cretaceous.

Text-fig. 3.
. Araucarioxylon amraparense SaH and JAIN 1964; tangential longitudinal section showing uniseriate
xylem rays. Slide No. 35603—11, x 100.
Radial longitudinal section showing biseriate, alternate, hexagonal pitting. Slide No. 35603—111,
x 500.
. Araucarioxylon sp., radial longitudinal section showing biseriate, circular pitting. Slide No.
35865—111, x 500.
. Podocarpoxylon sp. tangential longitudinal section showing uniseriate xylem rays. Slide No.
35863—11, x 100.

. Radial longitudinal section showing circular pitting. Slide No. 35 864—111, x 500.
Podocarpoxylon parthasarthyi; radial longitudinal section showing cross-field pitting. Slide No.
35855—111, x 500.
G. Radial longitudinal section showing oblique apertures in the cross-field pitting. Slide No. 35855—111,

x 500.
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Remarks — Identical woods have been reported from the adjacent locality Go-
depalli but because of lack of district growth rings, these specimens have not been
included under A. amraparense rather have been treated here as Araucarioxylon sp.
(Text-fig. 3C). However, their occurrence in this particular locality is quite meagre.
MaHEesHWARI (1972) has identified both genera Dadoxylon and Araucarioxylon on
the basis of secondary wood only. According to him Araucarioxylon is character-
ized by uniseriate xylem rays and Dadoxylon by multiseriate xylem rays. In view of
the diagnosis of the two genera, most of the araucarian woods described earlier un-
der the name Dadoxylon have not been transferred to Araucarioxylon (Bose and
MaHEsHWARI, 1974). The present wood differs from Araucarioxylon agathioides
(KrAuseL and Jain) Bose and MaHesHwARI, in the absence of pits having cross-
shaped aperture and 2—8 cross-field pits. Araucarioxylon bindrabunense (Sau and
JaIN 1964) comb. nov. also differentiates itself in the character of 1—45 cells high
medullary rays and 4—12 bordered pits in the cross-field area. From the Araucario-
xylon mandroense San and JaiN 1964 comb. nov., present wood can be distin-
guished by the character of distinct growth rings and distinct cross-field pits in the
early and late wood tracheids. Araucarioxylon rajmahalense Sauni, 1931, possesses
distinct 2—3 radial pitting in early wood and uniseriate pitting in the late wood.
Araucarioxylon santalense San and JaiN, 1964, has got microscopically indistin-
guishable growth rings and 2—6 cross-field pits, however, this feature completely
lacks in the present wood. The present wood resembles most to Araucarioxylon am-
raparense San and Jain 1964 in general specific characters, described from Amrapa-
ra, Rajmabhal hills, Bihar.

Plate 1
1—6. Araucarioxylon amraparense SaAH and JAIN 1964,
1. Cross-section showing growth rings with early and late wood. BSIP Slide No. 35603—1, x50.
2. Cross-section magnified to show early wood and late wood. BSIP Slide No. 35603—1, x 100.
3. Tangential longitudinal section showing uniseriate xylem rays. BSIP Slide No. 35604—1I1,
x 100.
4. Radial longitudinal section showing uniseriate, hexagonal, contiguous pits. BSIP Slide No.
35602—111, x500.
S Radial longitudinal section showing biseriate, alternate, hexagonal pits. BSIP Slide No.
35603—111, x500.
6. Radial longitudinal section showing circular pitting tending to be arranged in parallel rows. BSIP
Slide No. 35 605—111, x 500.
7—14. Podocarpoxylon parthasarthyi SauN1 1931,
G Cross-section showing growth ring with early and late wood. BSIP Slide No. 35855—1, x 50.
8. Cross-section magnified to show early wood and late wood. BSIP Slide No. 35855—1, x 100.
9. Tangential longitudinal section showing xylem rays. BSIP Slide No. 35856—11, x 100.
10. Tangential longitudinal section showing pitting. BSIP Slide No. 35 856—11, x200.
11. Radial longitudinal section showing uniseriate, circular pitting. BSIP Slide No. 35855—11I,
x 500.
12. Radial longitudinal section showing biseriate, circular pits. BSIP Slide No. 35 856—111, x 500.
13. Radial longitudinal section showing pits in the cross-field area. BSIP Slide No. 35855—111,
x 500.
14. Radial longitudinal section showing solitary, circular pits tending to be arranged alternate appea-
ring hexagonal due to compression. BSIP Slide No. 35856, x 500.
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The radial pitting in the present fossil wood shows typically araucaroid pitting
having hexagonal, alternate, contiguous pits. However, at places the radial pits tend
to be opposite and circular. Such a pitting is also reported in A. amraparense. Like
A. amraparense, rays are uniseriate, 2 to 10 cells high. Cross-field pits are not observ-
ed in the present fossil wood due to ill-preservation.

On account of the presence of above said characters the present wood has been
placed under Araucarioxylon amraparense (San and JaiN) Bose and MAHESHWARI,
1974.

Family: Podocarpaceae

Podocarpoxylon parthasarthyi (SAHNI)
Bose and MAHESHWARI

(PL I, figs. 7—14; Text-figs. 3F, G)

Description — Growth rings presents but not conspicuous, indistinctly marked
by late wood tracheids. Late wood zone 80 to 90 um or 3—4 cells wide comprising
compactly arranged tangentially flattened rectangular thick-walled tracheids of
18 um in diameter. Early wood zone quite wide consisting of 20 to 50 tracheidal
cells, tracheids comparatively thin walled, oval, circular or polygonal with wide lu-
men arranged in radial rows, radial diameter 42—50 um and tangential diameter
28—40 um, tangential wall usually smooth, but rarely it shows circular pitting, rays
frequency 4—6 rays/mm. Xylem rays uniseriate, rarely biseriate, 1 to 20 cells or 30
to 550 um in height, pits numerous, mostly uniseriate, biseriate, when biseriate, op-
posite to subopposite, mostly solitary or contiguous, oval to circular 10 to 20 gm in
diameter, aperturate circular 4—6 um, rarely uniseriate pits present on tangential
walls of tracheids, uniseriate 8—14 um in diameter, cross-field pits 2—3 small, oval
circular, cuppressoid having oblique aperture.

Syntype — B. S. L. P., Slide No. 35855.

Locality — Godepalli, Gangapur Formation, Pranhita-Godavari Graben, Adilabad
District.

Age — Lower Cretaceous.

Remarks — A few wood specimens collected from Yamanpalli have also been
identified as Podocarpoxylon sp. (Text-figs. 3D, E) but they could not be assigned
definitively to P. parthasarthyi due to inadequate characters. Also it has been mark-
ed that their representation in this locality is poor. Fossil woods showing anatomi-
cal characters of the family Podocarpaceae have been usually described under three
generic names viz. Podocarpoxylon, Phyllocladoxylon and Mesembrioxylon (Gor-
HAN 1905). Since these genera are based upon variable characters, all the fossil
woods showing features of Podocarpaceae should be described under the generic
name Podocarpoxylon GotHan (Banpe et al. 1984) as against Phyllocladoxylon
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GotHaN, Circoporoxylon KrAauseL and Mesembrioxylon SEwArD. LAKHANPAL et al.
(1975) opined that the species of Mesembrioxylon be critically examined before
changing en block all the species of Mesembrioxylon to Podocarpoxylon. So far,
nine species of Mesembrioxylon have been known from the Mesozoic rocks of India
which have been transferred by Bose and ManesuwARi (1974) under the genus Podo-
carpoxylon.

The present wood resembles most to Podocarpoxylon parthasarthyi Sauni,
1931, described from Sriperumbudur group, in the characters of growth rings,
xylem rays and pitting. However, it rarely shows biseriate xylem rays and 1—3 pits
in the field whereas in P. parthasarthyi, usually rays unseriate, and 2—6 round bor-
dered pits present in the field. Such variable characters are usually noted in the same
piece of wood. Therefore the present wood has been identified as Podocarpoxylon
parthasarthyi (Sauni, 1931) Bose and MaHesHwARI 1974,

The Indian species of Podocarpoxylon, described by Sauni (1931), RAMANUIAM
(1953), BuArDWAJ (1953), SuRYANARAYANA (1953), can be sharply distinguished from
the present wood in one or the other character. Podocarpoxylon schmidianum San-
N1 1931, and P. sahnii RamMaNuiaMm 1953, both reported from Tiruvakkarai, distin-
guish themselves in the possession of 2—100 cells high xylem rays, 1 to 3 seriate rays
and single fusiform pit in the field. P. godavarianum Sauni, 1931 from Bogapalmila
in the Godavari Graben, can be differentiated from the present wood in the absence
of growth rings, presence of resinous parenchyma. Also pits in the cross-field area
are 2—6 having slit-like pore. From P. tirumangalense described by SURYANARAYANA
(1953) form Sriperumbudur, the present wood differs in the nature of field pitting.
The genus Podocarpoxylon tiruvakkaraianum Ramanuiam (1953) from Tiruvakka-
rai differs in the bearing xylem rays 3—50 cells high, and a large single borderless pit
in the field. Podocarpoxylon indicum BuaArRADWAJ, 1953 from Rajmahal hills, Bihar,
though agrees with the present form in possessing growth rings but radically con-
trasts in the absence of rims of Sanio and xylem parenchyma. Also the genus Podo-
carpoxylon rajmahalense Jain 1965, reported from Rajmahal hills, conspicuously
contrasts from the present specimen in having Eiporen (simple, large pit), 1—2 pi-
noid type pitting in crossfield area.

Discussion

The floral assemblage composed of only woods make the flora of diminutive
size. The abundance of woods, however, near Yamanpalli and Godepalli and there
absence elsewhere in Gangapur Formation take on added significance. The con-
spicuous absence of other plant organs from these new localities is noteworthy. This
kind of deposition where one of the plant organs is present in enormous number is
indicative of a restricted microenvironmental setting. Similarly, as evidenced by
palynological data, Rao et al. (1983) have deduced the paleoclimatic and environ-
mental interpretations in and around depositional basin. In the present assemblage
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representation of two genera, namely: Araucarioxylon and Podocarpoxylon has
confirmed the earlier findings that conifers have been well represented in Gangapur
Formation and show sporadic development. The taxa frequently met are: Araucari-
oxylon, Araucarites, Araucariacites, Pagiophyllum, Podocarpoxylon, Elatocladus,
Microcachryidites and Coniferocaulon. Among these, Elatocladus the leaf, Podo-
carpoxylon the wood, and Microcachryidites the palynomorph belonging to family
Podocarpaceae occur profusely in the flora. Consequently, Podocarpaceae appears
to be the commonest family in the Mesozoic of Pranhita — Godavari Graben.
Further, the absence of cycadophytic wood also reflects an younger age to this
deposit and that supports the placement of these beds under Gangapur Formation.
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