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Tahle 1. Total forest cover and area undcer different types of forest in Tamil Nadu district
during 1995

Recorded

District forest arca® Dense
North Arcot 3144.722 1043
South Arcot 1125.485 267
Chengalpattu 405.082 89
Coimbatore 1S85.517 964
Dharmapuri 3506.61 1154
Kanyakuman 503.14 294
Periyar 2412.239 1090
Tirunelvelli 1846.336 676
Madras 5.206 0
Madurai 2972.555 1066
Nilgiri 1379.342 064
Ramanathapuram 862.765 186
Salem 1668.874 695
Tanjavur, Trichy,

Pudukottai 1210.459 200

Area in sq. km

Open Mangrove Total
1213 0 2256
722 9 998
206 0 295
368 G 1332
1106 0 2260
156 0 450
926 0 2016
304 0 080
5 0 S
1066 0 2132
605 0 1569
352 0 5338
600 0 1295
738 - 038

*Source: Division-wise figures received from The Conservator of Forests, Vellore have been

reconciled for districts.

cover) decreased by 8.22 £2.22 in the
Veerappan- and STF-active areas
(Figures 1 and 2; Table 1). On the con-
trary, the areas free from Veerappan and
STF-activity recorded an increase in the
open forest cover by 22.51 £9.52 and
negligible change in dense forest cover
(1.34 £ 6.42%). Thus it appears that a
significant proportion of the open forest
has been converted into dense forest in
the Veerappan-active zone while in

other areas, there i1s a substantial con-
version of dense forest into open forest.

We do believe that these patterns are
not merely by chance. A non-parametric
test of direction of changes (increase or
decrease eliminating the zero or insig-
nificant changes) also showed that the
pattern of change observed in the two
categories are significant (p =0.03 for
dense and p =0.045 for open forests)
and not merely due to random factors.

Further, since our comparisons are
within a similar state management sys-
tem, we do not think that the observed
pattern can be attributed to any ditfer-
ences in conservation practices; for this
reason we have avoided comparison
with forests of other states especially
Karnataka. While these patterns do sug-
gest a strong influence of the presence
of Veerappan and associated STF activ-
ity on the health of the forest in an un-
expected direction, we do not imply that
poaching has its positive impact. It is
probable that this is more a local spe-
cific process. Hence studies concerning
the loss of biodiversity should consider
these local factors more seriously than
is being done at present,

I. Forest cover is estimated by Survey of
India periodically based on remote sens-
ing and ground truthing. The values re-
ported here are from a survey conducted
by Survey of India.
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Fish skull from Palana Formation at Hadla—Bhatiyan, District

Bikaner, Rajasthan

The present paper reports for the first
time a fossil fish skull from the Palana
Formation of the Bikaner — Ganganagar
Basin in north-western India. Except for
some algal and fungal remains'?, a
rich pollen and spore assemblage™®
and a variety of foraminifers”™®, no
mega fossils have been reported
from the Palana Formation of Paleo-
cene — Eocene age”. The Palana Forma-
tion — an important source of lignite
in western Rajasthan is characterized
by the association of grey clay, grey
and greenish-grey to variegated shales,
carbonaceous shale, sandstone and

lignite,

1536

A well-preserved fish skull was dis-
covered at a depth of about 90 m from
the surface when a well was being dug
in a field in Hadla-—Bhatiyan village
(27°46'05":73°03'15") about 45 km
south-west of Bikaner town in western
Rajasthan (Figure 1). Lithological suc-
cession of the study area, based on data
from the well at Hadla—Bhatiyan is
given in Table 1. The Palana Formation
has been observed to rest unconforma-
bly over the Badhaura Formation of
Permian age, in an exploratory well
drilled by the Oil and Natural Gas Cor-
poration at Pugal-1 village. However,
the rocks of the Palana Formation show

a gradational contact with the overlying
rocks of the Marh Formation, Lower
Eocene-age, which in turn is discon-
formably overlain by the Lower to
Middle Eocene rocks of the Jogira For-
mation.

The specimen is the fossilized skull
of an Actinopterygian —a fresh water
fish (Figure 2a and b), at present pre-
served in the Department of Geology,
Faculty of Science, Jai Narain Vyas
University, Jodhpur, India. The head
measures about 1l cm in length and
8.8 ¢cm in width. Total length of the max-
ilta and premaxilla is about 5.8 cm. The

" diameter of the eye is 1.4 cm. Dentary
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Figure 1. Location map of the study area (R, Rajasthan).

Table 1. Lithological succession at Hadla—Bhatiyan

has a length of about 5.8 cm. Teeth are
sharp and backwardly curved. Lower
teeth are larger than the upper ones,
Upper teeth are 19 x 2 in number. In the
middle part of the dentary the teeth are
quite distinct and show an exposed
i length of 0.5 ¢cm, whereas the unex-
posed length 1s about (.55 cm. Size of
the operculum is about 4.6 X 5.2 cm and
the suboperculum is 3.2x1.5cm in
size. Interoperculum lies below the
suboperculum and posterior to articu-
lum. Preoperculum is not well pre-
served. The opercular series is highly
developed with the prominent opercular
bone on the lateral side. The mouth
opening is large and extends beyond the
eyes.
I The anatomy of the skull suggests
that the fish had a surface feeding char-
acter and carnivorous habit. A tentative
1dentification (Table 2) suggests that the
fish may be Silurid (A. Sahni, personal
communication) similar to those re-
ported from the Green River Formation
(Eocene) of south-western Wyoming in
USA™.

However, one of the reviewers has
suggested that the morphology of the
skull and teeth resemble that of
Brachaetus — an Osteoglossid, known
from the Eocene rocks of London''.
Fresh water fish belonging to the family
Osteoglossidae {(group Osteoglossomor-
pha) have been reported from the Lower

28

Bore hole data
(Department of

Mines and Geology, Rajasthan)

Data from the well

Focene sequences of the Himalayan
region, particularly, the Subathu For-
mation'*!> and also from many parts of

Recent

Marh Formation

Palana Formation

Family -

Top soil and kankar, 0—-6 m

Variegated clay and Sandstone, 6-30.5 m

Fuller’s earth, 6-63 m

Grey clay, 63-87 m
Grey-black shale, 87-100 m
Lignite, 100-116.5 m

White sandstone, 116.5-128 m
Brown and white sandstone,
[28-152 m

Table 2. Probable classification of the fossil fish (after Berg®®)

Class - TELEOSTOMI

Subclass — ACTINOPTERYGII

Division - SILURT

Suborder - SILUROIDEI

Superfanly - Siluroidae
Stluridae
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Top soil and kankar, 0-6 m

Variegated clay, 30.5-62.3 m

Black shale, 62.5-85.5 m
Lignite with grey shale, 85.5-93.0m

peninsular India'*'", But there is no
report of fossil fish from the Tertiary
rocks of north~-western Rajasthan.

Fossil fish fauna belonging to the
family Osteoglossidae have been re-
ported from Late Cretaceous to Eocene
and Oligocene sediments of North
America, South  America, Afrnea
(Congo, Tanzania and Nigeria), Austra-
lia, Denmark, England and Sumatra®=',

The present discovery ol the fossil
Osteoglossid from the Palana Formation
of Bikaner in western Rajasthan, sup-
ports the fact that Osteoglossids had
their origin in India'"** contrary to the
prevailing view that they had their ori-
gin in Africa®™**,

Further detailed study of the specimen
may provide some valuable information
about the age of the Palana Lignite and ity
depositional environment,
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