T T e R e it e Ee S

ISSN 0970-4450

PRANIKEE

Journal of

Zoological Society of Orissa

RS 0 I ST
T e AT T B B Tyt e v
OPOLSCRC SN S S0 M M ST Sy
R RIS TN
OS2t S0t
(PSRN
)

-y
I, oy L
Ty ot ooy g
A TR 2N )

Volume- XXIV
2007




ISSN 0970-4450

PRANIKEE

Journal of Zoological Society of Orissa

Post Graduate Department of Zoology
Utkal University
Bhubaneswar - 751 004

Volume XXIV, 2007



The emblem of Pranikee

The emblem “NABAGUNJARA” is a chimeric animal and a common motif of Orissan art
and literature. It literally means “Nine form”. This form has been described by poet Sarala
Das in the Oriya version of the epic Mahabharata. Apparently, Lord Krishna appeared in
Nabagunjara form consisting of the head of a cock, throat of a peacock, tail in the form of a
serpent, waist of a lion, hump of a bull, a leg each of horse, elephant, tiger and human to fool
his friend Arjuna. The Chimera was holding a lotus flower in the human hand. Arjuna had
never seen such a creature in his life and guessed that this could not be a real animal but a
form assumed by Lord Krishna and immediately bowed down at his feet. It is said that the
human hand with the lotus provided the clue. In the paintings and sculptures however, the
lotus is often replaced by a “Chakra” or the “stylized discus” of Lord Krishna. Chimeric
forms are encountered in literature and art all over the world. However, a chimera of nine
animals is uniquely Orissan. Therefore, it was considered to be an appropnate emblem for
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OCCURRENCE OF GONDWANA ANIMAL/ICHNO FOSSILS INTALCHER
BASIN, ORISSA AND THEIR SIGNIFICANCE

Shreerup Goswami'*, Madhumita Das? and B.C. Guru’

'P.G. Department of Environmental Sciences, F. M. University, Vyasa Vihar, Balasore-756 019,
’P.G. Department of Geology, Utkal University, Vani Vihar, Bhubaneswar-751 004,

*P.G. Department of Zoology, Utkal University, Vani Vihar, Bhubaneswar-751 004.

ABSTRACT

Record of Gondwana animal/ichno fossils in different litholo gical formations of Talcher Basm,

Orissa are discussed and analysed in this article. Few animal fossils (insect wing, annelids)

are recorded only in Talchir Formation of this basin. Except Karharbari Formation ichno

fossils are recorded in all other Gondwana formations of Talcher Basin. Earlier Lower
Gondwanas of Talcher Basin were considered entirely of fresh water deposits. However, the
marine nature of the Talcher, Barakar, Barren Measures and Kamthi sediments of this basin
was predicted on the basis of typical marine ichnofossils. Hence, the previous model of
continental facies for the Lower Gondwanas of Talcher Basin is found to be incorrect. Thus,

the ichnofossils (Skolithos and Cruziana ichno-facies) of marine origin can be utilized as a
tool for palaeo-environmental reconstruction. Here in Talcher Basin, marine incursion could
have occurred due to the well known global transgressions during Permian and Triassic time.

These evidences of signature for marine environment demonstrate a parallel (coastal marine
to deltaic) mode of origin of the Gondwana coal beds and associated sediments.

Key words: Talcher Basin, Gondwana, animal/ichno fossils, marine incursion

INTRODUCTION

The Talcher Basin constitutes the southeastern most member of the Mahanadi Master Basin
and occupies an area of over 1813 sq km within the Dhenkanal and Angul Districts along
with a small portion of the adjoining Sambalpur District. This basin mainly occupies the
Brahmani River Valley. The basin is bounded by latitudes 20°50 * and 21°15 ' N and longitudes
84°09' and 85° 33' E (Fig. 1).

*Corresponding author
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Footprints, trails, burrows and tubes, coprolites and fossilized eggs are termed as ichnofossils
(also known as trace fossils). Report of animal/ichnofossils in different formations of Talcher
Basin and their diversity are discussed in the present study.

Geological Setting

This basin depicts a northwesterly plunging synclinal structure with closure to the east and
younger horizons outcropping towards the west, The bed dips to the north and the number of
coal seams increases in that direction, indicating a possible homoclinal structure. The
Gondwana-Precambrian boundary in the North is marked by a WNW-ESE trending set of
faults, but the southern boundary is void of any major faulting. This basin is marked by three
sets of intra-basinal faults trending E-W, NE-SW and WNW-ESW. Although dips are usually
shallow in this basin, steeper gradients have been encountered near faults. The regional strike
of the Gondwana sedimentary rocks of this basin is more or less East-West, but varies from
ENE-WSW to ESE-WNW (Raja Rao, 1982; Manjrekar et al., 2006; Goswami et al.,
2006a, b; 2007). Stratigraphic nomenclature of Talcher Basin is given in Table 2.

Animal/ ichnofossils

The use of ichno fossils in the study of palacoenvironment and sedimentology has certain
distinctive advantages over other fossils, as they are mostly autochthonous and commonly
found in deposits where other fossils are rarely preserved and are not easily visible. There s
a close relationship between trace fossil assemblages, sediments and environment model
(Mukhopadhyay, 1996). The common association of some trace fossils and its recurrence in
stratigraphic sequence of coal bearing Gondwana sediments may be comparable to well-
established ichno-facies of Seilacher (1964, 1977, 1978).

Sparse bioturbation in Lower Barakar sediments of Talcher and Ib River basins with few
identifiable trace fossils like Palaeophycus and shallow burrows of insects (De, 1990), which
are generally associated with fireclay and root beds, could be classified under continental
Scoyenia ichno-facies (Mukhopadhyay, 1996).

Vertical trace fossils like Skolithos, Arenicolites, Diplocraterion, Corophioides, Teichichnus,
Rosselia, Psilonichnus etc. indicate the characteristic behavioural patterns of animals in high
energy environment, where the ecological stress compels the animal to make deep burrows and
reinforce the structure by lining with mucous, mud or on particles. The universal presence of
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burrow lining and wave ripple lamination within the host sediments clearly testify that these trace
fossils belong to marine Skolithos ichno-facies (Mukhopadhyay, 1996).

Inclined to horizontal burrows such as Rhizocorallium, Phycodes, Planolites, trails of Scolicia
and other types, indicate the activity of animals in an environment lacking vigorous current
and wave activity occurring below the wave base. These trace fossils generally belong to
marine Cruziana ichno-facies of Seilacher (1964, 1977, 1978).

It is important to note that both Skolithos and Cruziana ichno facies are found in good
numbers in the Permian sediments of the Talcher Basin. Prolific occurrence of the ichnogenera
such as Cylindrichnus, Rosselia, Teichichnus, Rhizocorallium, Skolithos, Psilonichnus
etc. (belonging to Skolithos and Cruziana ichno-facies) (Table 1) in this basin are indicative
of a shallow-marine environment (Mcarthy, 1979; Pollard, 1988).

Ichnofossils ranging in age from Early/Lower Permian to Late/Upper Triassic were collected
in the Talcher Basin from various localities and different formations (Srivastava et al., 1996
and De, 1998; 1999 a; 1999 b; 2001).

Talchir Formation (early Early/Lower Permian)

Talchirichnus gondwanensis, an animal trail has been reported from the rocks of the Talchir
Formation in an outlet of Nandir Jhore stream, near Teheranpur Village by Srivastava ez al,
(1996). De (1998; 1999 b) reported thirteen more ichnotaxa from a outcrop section, Angul-
Kosala road of Talchir Formation of this basin such as Bivalve trails, Bivalvian resting traces,
feather stitch trails, Furculosus, gastropod trails, Granularia, Nereites, Pelecypodichnus,
Planolites, Rhizocorallium, Sabellarifex, Scalarituba and Skolithos. Alto gether 14
ichnotaxa at the species level have been reported from this formation in the Talcher Basin
(Table 1).

Chandra and Singh (1996) reported more plant and animal fossils from the Type Locality of
Talchir Formation exposed near Sarang Village, Angul District. The fossils include few
bryophytic remains, four species of Gangamopteris, one species of Noeggerathiopsis,
equisetalean leaflets, equisetalean stems, two fertile organs i.e. Ottokaria bengalensis and
Arberia surangei, impressions of nematodes, annelids and an insect wing. This is the first
record of plant/animal co-existence in the earliest Permian Talchir rocks in India.
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Barakar Formation (Iate Early/Lower Permian)

De (1998; 1999 b) studied 12 ichnotaxa such as Chondrites, Cylindri chnus, Ophiomo ¢
Planolites, Psilonichnus, Rosselia, Skolithos, Teichichnus, ﬁalafsinoide.‘v, Ter?bell ‘
Zoophycos and spiral gastropod burrows from the Barakar Fomlatlt?" UHIES Sar P
1). These ichnofossils are reported from three outcrop sections (one in Al LoaEy B
another two in east and southwest of Kosala) and one drill core (Borehole I at Mamuria) o
the Barakar Formation of this basin. \

Barren Measures (Middle Permian)
Planolites, Psilonichnus and

De (1999 a) reported four ichnotaxa (Monocraterion, e
n around Brahmani River §

Skolithos) from the outcrop sections of Barren Measures Formatio
Valley of this basin (Table 1).

Lower Kamthi (Late/Upper Permian) and Upper Kamthi (Triassic)

De (1999a) recorded two ichno-genera, Chondrites and Planolites from the outcrop sections
of the Lower Kamthi Formation around Brahmani River Valley. Skolithos and Thalassinoides
(two ichnotaxa) are recorded from the same outcrop sections of Upper Kamthi Formation
by De (1999a) (Table 1).

Thus, a complete ichno-stratigraphic account comprising 19 ichno genera along with various
ripple surface-bound trails of bivalves and gastropods, bivalve-resting traces and spiral
gastropod burrows has been reported from Lower Kamthi exposures of the Talcher Basin

(Table 1).
DISCUSSION AND CONCLUSION

Hence, the study demonstrates that the trace fossils including various types of feeding and
escape traces occur in almost all the Gondwana formations (except Karharbari) of Talcher |
Basin of Orissa with striking density and diversity suggesting the high ichnological potential of
the sediments.

The present status warrants the need for more systematic ichno-stratigraphic analysis of this

basin to reconstruct a complete ichnological model of palacoenvironment and to understand :
the extent of marine influences in continental coal-bearing Gondwana deposits.







