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The present paper documents five dasycladacean green algal species, viz., Carpenterella jonesi, Decastroporella
tergestina, Dissocladella sp., Dorbnella slovenica and Terquemella gobularis from the Periyakurichchi Biostromal
Member (Thanetian) of the Niniyur Formation, Cauvery Basin, South India. The present dasycladacean algae
suggest deposition of sediments of the studied section in shallow water marine environment with bathymetry
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INTRODUCTION

The dasycladalean algae are large unicellular benthic
green algae of Chlorophyta and owing to their extensive
calcification they are preserved in the rocks ranging in
age from the Precambrian to the Holocene. The thallus of
dasycladaleans possess an erect axis that bears whorls
of branches with radial symmetry (Lee, 2008). The
dasycladaleans are used as a potential tool to establish
palaecoenvironment, palacobathmetry and biostratigraphy
(Bucur, 1999; Barattolo, 2002; Kundal, 2010; Kundal et al.,
2020). The global fluctuations in temperature and sea level
during the past affected the dasycladalean biodiversity and
their maximum diversification was recorded in the Permian,
Early Cretaceous and Palacocene times (Aguirre and Riding,
2005). In the present-day ocean, dasycladaceans reside in
the shallow warm marine water environment of tropical and
subtropical regions of the world.

Since 1932, the Cauvery basin has been known for the
presence of fossil calcareous algae. Well preserved fossil
calcareous algae have been documented from Cretaceous
sediments of the Cauvery Basins (Rao and Prasannakumar
1932, Rao and Pia 1936, Rao and Gowda 1954; Misra and
Kumar 1988; Rajanikanth 1992; Misra et al., 2004 and
2006) and from Cenozoic sediments (Niniyur Formation)
of Cauvery Basin (Misra et al., 2000, 2001, 2003; Kishore
et al., 2003; Kishore, S. 2004a, 2004b; Kishore and Singh
2004; Kishore et al., 2003).

The purpose of the present paper is to understand
the distribution of dasycladaleans in the Periyakurichchi
Biostromal Member of the Niniyur Formation and further to
study palaeoenvironment.
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GEOLOGICAL SETTING

The Cretaceous-Palacocene sediments of Ariyalur,
Tamilnadu are classified into four formations viz. Sillakudi,
Kallankurichchi, Ottakoil and Kallamedu. The Niniyur
Formation rests unconformably over Cretaceous sediments
and it is further classified into two members i.e., Anandavadi
Arenaceous Member and Periyakurichchi Biostromal
Member (Sumdaram and Rao, 1986). Extensive work has
been carried out in the field of Stratigraphy, Sedimentology
and Palaeontology (Blanford, 1862; Kossmat, F. 1897; Sastry
and Rao 1964; Sastry et al., 1968, 1972, 1977; Venkatachala,
1974; Nair and Vijayam 1980; Ayyasamy, 1990; Ramasamy
and Banerji, 1991; Radulovic and Ramamoorthy 1992;
Tewari et al., 1996; Chandrasekaran et al., 1996; Govindan
et al., 1996, 2000; Yadagiri and Govindan, 2000; Hart ef al.,
2000; Muthuvairvasamy et al., 2003; Rajanikanth et al.,
2003) (Fig. 1).

MATERIALS AND METHODS

The studied outcrop is located 400 m east of Niniyur
village (11°16' 8.03"N; 79°11' 3.67"E) (Fig.1). Twelve
samples are collected from the present section. Multiple
thin sections of limestones are prepared to understand
morphological features of dasycladaleans. The petrographic
and micropalaeontological studies are carried out using Lica
DM750 trinocular microscope. The morphometric study of
dasycladaleans is done under the same microscope. The
abbreviations (after Deloffre and Génot,1982) are used for
determination of the dimensions of various algal species
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Fig.1: A) Geological Map of Study area (after Sundaram et al., 2001) and
B) Location map

which are as: Length of Thallus (L), External Diameter of
Thallus (D), Diameter of Central Stem(d), Length of Primary
Branches(l), Length of Secondary Branches(1’), Length of
Tertiary Branches(1”), Width of Primary Branches(w), Width
of Secondary Branches(w’), Width of Tertiary Branches(w”’),
d/D ratio (d/D), Diameter of Sporangia(ds), Diameter of Disc
(dd).

SYSTEMATICS

Division Chlorophyta Papenfuss, 1946
Class Dasycladophyceae Hoek ef al., 1995
Order Dasycladales Pascher, 1931

Family Dasycladaceae Kiitzing, 1843
Genus Dissocladella Rao and Pia, 1936

Dissocladella Sp.
(P1. 1, Figs. 1-5)

Material: FCP/D/NIN/L1/S4/2/2,7,8,10; FCP/D/NIN/
L1/S4/1/7
Dimensions (um):

SN L D d d/D
S4-2-7 300 271 214 0.78
54-2-2 1760 680 175 0.67
54-2-8 632 240 160 0.66
S$4-2-10a 336 200 144 0.72
$4-2-10b 228 228 142 0.62
S$4-2-10 ¢ 271 257 157 0.61
S4-1-7 2318 636 318 0.50

Description: The shape of the thallus is almost circular
(ring shaped). The central stem is completely calcified. The
cortical region is also highly calcified hence it is difficult to
identify branching structures of the fragments.

Remarks: The overall characteristics of the fragments
resemble the genus Dissocladella, but the central stem and
branching structures are not very clear hence the observed
fragment is inferred to be Dissocladella sp.

Horizon: White limestone of Periyakurichchi Member
belonging to Niniyur Formation, Cauvery Basin.

Genus Terquemella Munier-Chalmas, 1878
Terquemella gobularis Elliott, 1968
(PL 11, Figs. 1-6)

Terquemella gobularis Elliott: Elliott 1968, P.78, P1. 23,
Fig.5& 8

Material:  FCP/D/NIN/LI/S4/1/4,13,  FCP/D/NIN/
S4/2/12, FCP/D/NIN/L1/S4/3/8 and FCP/D/NIN/L1/S4/3/5

Dimensions: (um)

SN L D ds Dd
S4-1-4 711 688 22 688
S4-3-8 818 527 72 527
S4-3-5 650 450 40 450
S4-1-13 536 218 27 410
S4-2-12 853 466 66 570
S4-01-3 1029 279 44 780

Description: Thallus can be observed as rounded to sub-
rounded disc shaped. Sporangia are spherical to sub-spherical
in nature. The sporangia are dispersed all over the disc.

Remarks: The given fragments show similar dimensions
of the disc as well as sporangia as that of Terquemella
gobularis Elliott and therefore the fragment is described as
Terquemella gobularis Elliott.

Horizon: White limestone of Periyakurichchi Member
belonging to Niniyur Formation, Cauvery Basin.

Carpenterella jonesi Morellet 1922
(Plate I11, Figs. 4 and 9)

Carpenterella jonesi Morellet: Morellet,1922: PI.14,
figs. 6-15

Carpenterella jonesi Morellet: Barattolo, 1998, p.65-
127, Figs.11, pl.16

Material:  FCP/D/NIN/L1/S10/2/8; FCP/D/NIN/L1/
S8/1/1
Dimensions: (um)
SN L D Ds
S10-2-8 363 354 45
S8-1-3 1029 279 44
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EXPLANATION OF PLATE 1

Figs. 1 to 5: Dissocladella sp, Specimen nos. FCP/D/NIN/L1/S4/2/2,7,8,10; FCP/D/NIN/L1/S4/1/7

Description: The thallus is circular to semi-circular
in shape. Several pores are present in the thallus. Morellet
(1992) considered this genus as isolated ampullae and pores
as cysts, like Terquemella.

Remarks: The thallus resembles Carpenterella jonesi.
The cysts are also visible and can be observed and are very
similar to the suggested species. Therefore the present species
is described as Carpenterella jonesi.

Horizon: White limestone of Periyakurichchi Member
belonging to Niniyur Formation, Cauvery Basin.

Family: -? Triploporellaceae (Pia, 1920) Berger and
Kaever (1992)

Genus Decastroporella (Barattolo, 1998)
Decastroporella tergestina (Barattolo, 1998)
(P11II, Figs. 1, 2,3 & 6)

Decastroporella tergestina: Barattolo, 1998, p.65-127,
Figs.11, pl. 16

Material: FCP/D/NIN/L1/S4/3/1, 4, 11, 14
Dimensions: (um)

SN L D d d/D
S4-3-1 2318 636 318 0.5
S4-3-4 228 228 142 0.6
S4-3-11 1562 437 187 0.42
S4-3-14 1578 184 131 0.7
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Fig. 2: A) Composite litholog after Ramkumar et al. 2004, B) Litholog of presently studied section, C) and D) Field photographs of the section studied.

Description: The thallus is elongated and tapers as
we move to the apex. The medullary region is visible. The
branches are arranged without clear order. The transverse
section shows article bearing subtle branches, though they
are not well preserved. Longitudinal to axial sections of
articles i.e. stalked parts of the thallus are also visible.

Remarks: This specimen shows much similarities to
the Decastroporella tergestina (Barattolo, 1998), hence the
present species is described as Decastroporella tergestina.

Horizon: White limestone of Periyakurichchi Member
belonging to Niniyur Formation, Cauvery Basin.

Division: Chlorophyta or Charophyta?

Genus Drobnella (Barattolo, 1998)

Drobnella slovenica (Barattolo, 1998)
(PL. 11, Figs. 5, 7 and 8)

Drobnella slovenica (Barattolo, 1998): Barattolo, 1998,
p.65-127, Figs.11, pl. 16

Material: FCP/D/NIN/L1/S4/1/1; NIN/L1/S8/1/5
Dimensions: (um)

SN L D d d/D
S4-1-16 600 600 306 0.51
S4-3-2 488 577 277 0.48
S8-1-5 705 500 279 0.55

Description: The thallus is mostly circular in shape
resembling the oblique section of the stem of the algae. The
important thing to notice is the rough surface that is visible.

Remarks: The thallus shows much similarities to
Drobnella slovenica (Baratollo, 1998) and hence the present
species is described as Drobnella slovenica.

Horizon: White limestone of Periyakurichchi Member
belonging to the Niniyur Formation, Cauvery Basin.
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EXPLANATION OF PLATE IT

Figs. 1 to 6. Terquemella gobularis, Specimen nos. FCP/D/NIN/L1/S4/1/4, FCP/D/NIN/L1/S4/3/8; FCP/D/NIN/L1/S4/3/5; FCP/D/NIN/L1/S4/1/13, FCP/D/

NIN/S4/2/12 and FCP/NIN/L1/S8/1/3.

CONCLUSIONS

The present paper reports five dasycladacean algal
species from Thanetian sediments of the Periyakurichchi
Member of the Niniyur Formation. All the dasycladacean
algal species are mostly present in the lower most limestone
unit, indicate that the deposition of the lower most limestone
unit occurred in shallow water marine environment with
bathymetry ranging between 0-10 mt.
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EXPLANATION OF PLATE III

Figs. 1,2,3 and 6, Decastroporella tergestina Specimen nos. FCP/D/NIN/L1/S4/3/1, 4, 11, 14; Figs. 4 and 9: Carpenterella jonesi, Specimen no. FCP/D/
NIN/L1/S8/1/1; FCP/D/NIN/L1/S10/2/8, Figs. 5, 7 and Drobnella slovenica, Specimen no. FCP/D/NIN/L1/S4/1/1; FCP/D/NIN/L1/S8/1/5
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