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ABSTRACT

Palynological fossils from the Lower and Upper Bhima sediments are studied. An assemblage consist-
ing of Leiosphaeridia, Protoleiosphaeridium, Lophosphaeridium, Schismatosphaeridium, Lophotriletes, algal filaments

and organic plates perhaps of animal origin is recorded. A Late Cambrian age is assigned to the Bhimas. The
Bhima sediments are deposited under neritic depositional environment.

A reassessment of available data from Vindhyans and Ujhani St. Well-1 (1010—1247 m.) and Tilhar
deep well (1660—2051 m.) sediments occurring below the unconformity in the Ganga valley is made. It is
suggested that the Vindhyan sediments are Late Precambrian-Cambrian in age. The Ganga valley sediments
(Ujhani and Tilhar) below the unconformity are considered Pre-Ordovician in age.

INTRODUCTION

The Bhima basin covering an area of 9,000 sq km is situated in the Gulbarga and
Bijapur districts of Mysore state. The lithological suits of the Bhima series compare
with those of the Kurnool Series in Cuddapah basin. The basin has an irregular outline
fringing the Decean traps. The Kaladgi sediments lie to the west of the Bhima but they
are not in contact with them.

TheBhima Seriesis divided into 3 stages by MAHADEVAN (1947). These are as follows:—

Upper (100 m)—Red, blue, buff and purple shales with locally developed sand-

stones at the bottom and grey flaggy limestone at the top.

Middle (165 m)—Yellowish, grey, bluish and buff limestone and flaggy limestone.

Lower (110 m)—Sandstones and green and purple shales with conglomerates at

the base.

The Lower and Middle Bhimas outcrop south and east of the basin while the Upper
Bhimas outcrop towards the north and west.

The geological information is summarised by MaHADEVAN and Kazmt (1947),
Krisunan (1968) and SastrI ¢f al. (1969). The above summary is drawn from SASTRI ¢f
al. (1969).

SaLujHA ¢l al. (1969) studied the Bhima sediments for microfossils and obtained an
assemblage of sphacromorphs and other acritarchs. SREENIVAsA and Gowpa (1970) also
studied the palynology of Bhima Shales and obtained an assemblage which they date as
Cambrian-Silurian in age. The present investigation is confined to exposed sediments of
Lower and Upper Bhima Series (lable-1).
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Table—I1.

Details of samples studied from the Bhi

ma Basin

Sample No.

no.

Traverse

Locality

Lithology

alyno
lossils

UPPER BI5 Talikot to Gul-  About 2 miles SW of Jainspur, Greyish-red calcarcous shale »
BHIMA berga. 929 km. [rom Slmhp}ll‘; ,
16° 547 217: 76° 46" 427
B13 Ditto About 2 miles north of Halkal Pale olive calcarcous shale -+
enroute to Gulberga;
16° 477 00”: 76° 47" 20".
Bl4 Ditte About a furlong nosth ofB/13; Purple shales -
16° 47’ 417; 76° 46’ 50”.
B3 Ditto In front of Talikot inspection Hard,compact, mediain dark- +
bungalow; 16° 28" 307; grey limestone.
16° 28’ 30”. 76° 19’ 00”.

B7 Ditto Ditto Hard, compact, medium grey x

limestone.

B12 Ditto At Hulkal villaeg en route, Medium grey limestone X

N Gulberga; 16° 45 207
76° 477 33",
B18 Ditto 8 miles north of Bhima river Daik-grey limestone X
crossing; 17° 08 137:
76° 47’ 33",
LOWER
BHIMA BI10 Ditto Salvergi village; 16° 26 53”:  Aranacecus shale with thin -+
76° 24" 21”. bedded limestone and sand-
stone.

B4 Bagalkot to 3/4 mile short of Mukinal; Fine to medium grained mo- X
Muddebihal to 16° 25’ 50”7: 76° 16’ 20”. derately hard and compact
Talikot. calcareous sandstone.

calcareous sandstone.
B3 Ditto 14 miles short of Mukihal on  Hard compact, pale red X
Talikot road; 16° 25 30”: limestone.
76° 15’ 51”.

B20 Gulberga-Shah- About 8 miles SE, of Gul- Compact, moderately hard, +
abad road berga near Anti Village; light brown to dark brown
section (Gul- 17° 06" 40”: 77° 24’ 12”. calcareous shale.
berga to Guru-
matkel).

B24 Ditto At Rabanpalli Checkpost;  Fine-grained laminatea green- X

17° 03’ 227 77° 29’ 26”. ish grey sandstone.

B21 Ditto Near Kudlupur; 17° 04’ 00””: Hard, compact, medium X

77° 26’ 00”.

grained, greyish orange pink
quartzite.

+ = Presence
X = Absence

A total of 13 samples from Lower and Upper Bhimas were investigated for micro-
fossils, 5 samples (Table 2) yielded well preserved algal sphaeromorphs, acritarchs, fila-
mentous algae, cellular tissue and a doubtful trilete spore associated with amorphous organic

debris.

108 Geophytology, 2 (2)



Methods for this study are the same as that cmployed for the Kaladgi samples
(VENKATACHALA & Rawar, 1972). The slides are preserved in the repository of the Paly-
nology Laboratory of the Institute of Petroleum Exploration, ONGC. The slide numbers
of the illustrated specimen are given. The material for this study was collected by
Shri L. L. Bhandari, A. N. Chaube and one of the authors (B. S. V.).

SYSTEMATIC PALYNOLOGY

Five genera and seven species of microfossils are recognised along with three un-
identifiable organic fossils described under Incertae Sedis. Three species are newly proposed.

AcRITARCHA Evitt, 1963
SPHAEROMORPHITAE Downie, Evitt & Sarjeant, 1963

Leiosphaeridia (Eisenack, 1958) Downie & Sarjeant, 1963
Type Species—Leiosphaerida baltica Eisenack, 1958
Leiosphaeridia aglutinata Venkatachala & Rawat, 1972
Pl. 1, figs. 1, 3

Holotype—VENKATACHALA & Rawar, 1972; Pl 1, fig. 3.
Description—Vesicle spheroidal, 55-60 x45-55 . Wall ill defined up to 1.0p
thick, often folded, smooth, generally aglutinated with fine organic debris and mineral

particles.

Comparision— Leiosphaeridia baltica Eisenack, 1958 is larger in size (150 ) and is
reported from the baltic Ordovician. L. pellucida and L. tenella described from Vindhyans
of Son Valley by SavLujHA et al. (1971) are distinguished by their wall ornamentation.

Lllustrated specimen—B 14/1.
Leiosphaeridia dakshinii sp. nov.
PL 1, figs. 4, 5, 6, 10

Holotype—P1l. 1, fig.4.

Type locality—About 2 miles north of Halkal enroute to Gulberga.

Description—Vesicle spheroidal, 20-45 . Wall ill-defined, less than 1.0 ¢, smooth.

Remarks—Aglutinated organic debris in the vesicle and surrounding them is a common
feature.

Comparison— Leiosphaeridia pellucida described by Salujha et al. (1971) is comparable
in size with the present species, but the former is distinguished by its punctate wall.

Hlustrated  specimens—B 13/1, B 13/2.

Leiosphaeridia sp.
Pl. 1, figs. 2, 7

Description—Vesicle spheroidal, 1833 ¢, thin walled; wall less than 0.5 @ thick,
smooth, granulose dchris adhering to the vesicle giving a granulose-verrucose appearance;
as seen in other species of thin walled, Leiosphaeridia.
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Lllustrated specimen—B 10/3.
Protoleiosphaeridium Timofeev, 1956
Type species—Protoleiosphaeridium conglutinatum Timofeev, 1958

Protoleiosphaeridium sp.
Pl. 1, fig. 8

Description—Vesicle spheroidal, 11 p. Wall ill-defined, thin up to 0.5 ¢, smooth.
Lllustrated specimen—B 10/3.

Lophosphaeridium Timofeev, 1959

Type species—Lophosphaeridium rarum Timofeev, 1959
Lophosphaeridium sp.

Pl. 1, fig. 13

Description—Vesicle spheroidal, variously folded, 20 ¢. Wall thin, less than 1.0 g,
covered with small, about 1.0 & long and 0.5 & broad coni.

Comparison—Lophosphaeridium rarum Timofeev (1959) is distinguished by its larger
size (69 (). L. conatum Venkatachala & Rawat (1972) recorded from Kaladgi Forma-
tion is comparatively larger in size and possesses closely placed coni. L. sp. described by
SALUJHA et al. (1971) possesses longer coni (2-3 &) as compared to the present species.
Other species recorded by SALUJHA et al. (1971) from Vindhyans of Son Valley differ in
nature of coni and vesicle ornamentation. L. jainii recorded from Vindhyans of Rajasthan
by SALUJHA et al. (1971) resembles in size, but can be differentiated from the present species
by its well developed coni.

Illustrated specimen—B 10/2.

Schismatosphaeridium Staplin, Jansonius & Pocock, 1965

Type species—Schismatosphaeridium perforatum Staplin, Jansonius & Pocock, 1965
Schismatosphaeridium bhimai sp. nov.

Pl. 1, figs. 11, 12

Holotype—Pl. 1, Fig. 12.

Type locality—About a furlong north of Halkal.

Description—Vesicle spheroidal, 18 x 16 . Wall thin, smooth; organic debris and
mineral particles collect on the vesicles giving an ornamented appearance. Pylome present,
6-10 p wide.

Comparison—Schismatosphaeridium bhimai is distinguished from the type species by its
smooth wall and smaller size. S. verrucosus Venkatachala & Rawat (1972) described from
Kaladgi sediments differs in wall ornamentation.

Lllustrated specimen—B 14/2.

Lophotriletes (Naumova) Potoni¢ & Kremp, 1954
Type species—Lophotrileles gibbosus (Ibrahim) Potoni¢ & Kremp, 1954
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?Lophotriletes antiquitus sp. nov.
PI 1, fig. 9

Holotype—TP1. 1, fig. 9

Type locality—About 2 miles north ol Halkal enroute to Gulberga.

Description- Microspore roundly triangular, with rounded corners and straight to
slightly concave interapical arca, 28 p, Trilete; Y-mark distinct, rays thin, extending more
than § of radius. Exine thin, 0.5 {1, conate; coni small, sharp tipped, irregularly distributed.

Remarks—Contamination from other sources is ruled out because, Lophotriletes of
the type recorded here are common only in the Paleozoic sediments. At the time of pro-
cessing these samples, no Palcozoic material was under processing. Lophate pteridophytic
spore types of Mesozoic and Tertiary ages are distinctly different from the type recorded

here.
Lllustrated specimen—B 13/2.
Incertae sedis
Type-1
Pl 1, figs. 16, 17

Description—Flongated oblong filament, 43 p. long and 12 ¢ broad. Wall thin, 0.5 g,
smooth. Two longitudinal thin folds run along the body; cellular constrictions, numbering

5-6 are seen in the specimens.

Lllustrated specimen—B 10/1.
Type-2
Pl. 1, fig. 14

Description—Elongated filament?, about 50 ¢ long and 17 p. broad, probably non-
septate. Wall thin, less than 1.0 1, smooth. The wall appears granulate due to aglutinatior
with fine organic debris and mineral particles.

Lllustrated specimen—B 14]1.

Organic Plates

Pl 1, figs. 15, 18

Description—Elongated plates with few to many distinct, simple, oval  3-6x 3-4 1+ wide
perforations all over.

Affinity—Perhaps of animal origin.

Hlustrated specimens—3B 13/1, B 14/2.

DISCUSSION
AGE oF THE Brima Skrirs

The assemblages recovered from the Bhima sediments are poor in quality as well as
in quantity. The acritarch genera present ave:  Lelosphaeridia, Protoleiosphaeridium, Lopho-
sphaeridium and Schismatosphaeridium.
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A trilete spore here assigned to 7 Lophotriletes is recorded from the Upper Bhima
shales in sample No. B 13.

The Dharwar assemblage (VENKATACHALA et al., 1972) is distinctly different in

alled sphncr()lnnrphs and as such can not be compatcld. T h(: .fosm.l evi-
(o attempt wider comparisons. I'he distribution of

(‘Table 2).

possessing smooth-w
dence from the Bhimas is too meagre ’
{ossils in the Lower and Upper Bhima sediments arc unilorm
¥ Beeaile ifTer : s of Bhima
Table 2. Distribution ol lossils in different  [lossiliferous samples o
sediments.

Upper Bhima Lower Bhima

Fosstls Sample No. - B4 B5 B13 B20 B10
Leiosphacridia . . + + + + ?
Protolciosphacridium + +
Lophosphacridium + L
Schismatosphaer dium + +
Lobhotriletes +
Filaments + -+
Organic plates + +

SaLujHA ¢f al. (1969) studied fossils from sediments of Bhima Series exposed in
Gulbarga district of Mysore state and concluded that they are Early to Late Cambrian
in age. This age assignment is based on acritarch fossils. The assemblage recorded by them
is as follows:

Archaeofavosina, Trematosphaeridium, Granomarginata, Vavosphaeridium, Lophosphaeridium,
Trachysphaeridium, Ooidium and Tasmanites.

SreENIVASA and Gowpa (1970) in a note submitted to the Purana Symposium assigned
a Cambrian-Silurian age.

The fossils recovered in this study as well as those illustrated by SALujHA et al. (1969)
are no doubt meagre but conclusive. Distinct acritarch forms that are present in the Bhimas
lead us to conclude that they are of Cambrian age.

The Precambrian acritarchs are not evolved and represent simple sphaeromorphs
and thus are not comparable to the Bhima fossils. (Picrova, 1967; Timoreev, 1959,
1960 and 1963). The assignment of Cambrian-Silurian age by SrEeNIvAsa and Gowba
1970) seems to be not well founded. Ordovician fossils the world over are well docu-
m(:n.lr:d and distinguish in possessing advanced acritarch genera such as Micrhysiridium,
f(jélf; s/J]/z(fjgr;‘t.z’iu(rfz(; N{]/y.srlrichfis/{/meridiu7n, Veryhachium and other long spined acritarchs (.DO\\'NIE.
700, 10 LOMBAZ, lJ.b7, Kororev, 1971; Vavrabova, 1965). Silurian fossils are
e i, semaie 3 ity of wrarch renine
PZ[lli,l-ll()&'/}/l/l(f?’l‘/ll.llﬁl, 'I‘u;zl;S/)//ﬂ(;r/((lz'cm, j)["ﬂf(!/vu.s(-l, rj?’fll(t!lo.s;/)/(aer.a ’ ./‘{l(‘l/{r'l:\‘ll‘l(llllill, Py
el al. 1967, (JRA;\:mR ]“)64/ l()l()"(l" 1‘)(;{;‘/’”;1,),({‘)/)“.\ i d(‘(‘ml(‘d i Table 3 (See COMB“:Z
DO',\';\'IE el ;1[.' 1.‘)(}7', DJI"I"I/;NI)‘I{I)*‘J’IC)‘/I:) , I‘)" r)& 1‘9691 003 Do, 1655, 1960, 1305
1963, 1963;  Gricrant. 1967 JANsC te, 1915, Fsunack, 1931, 1951, 1954, 1955, 1959,

’ » 19675 JANsONIUs, 1967)
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Table 3—Characteristic fossil assemblages in Precambrian-Silurian  (compiled  from
available literaturc)

Silurian— Clomplexity of spines and other ornamentation in the acritarchs and con-

tinuance of trilete spores and chitinozoans, which become more complex
in morphology. The fossils are:—
Hstrichosphaeridium, Baltisphacridium, Veryhachium, Cymaliosphacra, Micrhys-
tridium, polyedryxium, Pulvinosphaeridium, Tunisphaeridium, Deflandrasirum, Car-
minella, Leiofusa, Domasia, Deunffia, Plerospermopsis, Tasmanites, Esliasira,
Quadraditum, Helios, Hoegisphara, Geron, Ambitisporiles, Amocosporiles, Telra-
letes. Retialetes, Retusolrileles, Apiculoretusispora, Anapiculalisporites, Puncia-
tisporites, Lophotriletes, Slenozonolriletes, Angochitina, Conochilina, Desmochilina,
Margachitina, Cyathochitina, Lagenochilina, Plerochitina, Ancyrochitina, Plecto-
chitina, Scolecodonts. ’

Ordovician— Apperance of advanced acritarchs such as, Veryhachium, Hystrichesphaeridium,
Baltisphaeridium, Polyedryxium, Cymaliosphaera, Dasydiacrodium, Acanthodia-
crodium, Dactylofusa, Cymatiogalea, Priscotheca; appearance of true trilete
spores, viz., Atlritasporiles, Virgatasporiles, Leiolrileles etc., which are dis-
tinct land plant spores and occurrence of chitinozoans, such as: Eremo-
chitina, Ancyrochitina, Gyathochitina, Rhabdochilina, Hercochitina, Desmochilina.

Cambrian—  Appearance of ornate acritarchs in association with simple ones, such as
Trachysphaeridium Lophosphaeridium, Retisphaeridium, Schismatosphaeridium, Ar-
chaeohystrichosphaeridium etc. and presence of simple trilete spores, viZ.,
Leioligotriletes of doubtful land plant affinity.

Pre-Cambrian— Sphaeromorphs without any morphological complexities such as, Leio-
sphaeridia, Protoleiosphaeridium, Granomarginata, Sphaerophycus, Palaeoanacystis,
Myxococcoides, Palaeolyngbya, ~Oscillatoriopsis, Calyplothrix, Cephalophytarion,
Siphonophycus, ~Anabaenidium, Caryosphaeroides, Glenobotrydion, Archaeonema,
Archaeosphaeroides, Gunflintia, Gloeodiniopsis and bacteria, such as, FEobac-
terium, Entosphaeroides, Kakabekia, Huroniospora and filamentous fungi. viz.,
Eomycetopsis.

The absence of advanced Ordovician and Silurian fossils in the assemblages recorded
here as well as by SALUJHA el al. (1969) negates the assignment of a Ordovician-Silurian
age to the Bhima sediments.

The Kaladgi assemblage is closely comparable to the Bhima assemblage. The acri-
tarch genera recorded in the Bhimas (See table 2) are also recorded in the Kaladgis
(VEnkaTACcHALA & Rawar, 1971). Retisphaeridium and Archacohystrichosphaeridium  are
presently recorded only in the Kaladgi sediments. The occurrence of trilete spores in the
Bhimas is significant and may point towards a younger age to the Bhima sediments as
compared to the Kaladgis. A Late Cambrian age is assigned to the Bhimas on the basis
of the above comparative study. The [ossil evidence supports a neritic depositional environ-
ment to the sediments.

REMARKS ON THE AGE OF VINDIIYANS

Vindhyan assemblages have been studied by Savujua el al. (1969). The Lower Vin-
dhyans from Son Valley as well as the Kurnools are assigned an Liawly Cambrian-Late
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Cambrian age. The Upper Vindhyans in Rajasthan arc assigned a Late Cambrian-
Ordovocian age and in the Son Valley a Late Cambrian-Silurian age by the au.thors by
- comparison with the then available literature, The assemblages described by th.em is closely
comparable to the one in this study. A more detailed comparison is now possible Py com-
parative studies ol the vast literature available today. Cambrian-Silurian age assignment
for the Upper Vindhyans on the basis of the palynological asscmblages recovered by

SALUJHA et al. (1969) is here not considered tenable due to the following reasons:
(1) Absence of any complex spinose acritarchs such as Ballisphaeridium, Hystrichos-
phaeridium, Verphachium, Dasydiacrodium, Acanthodiacrodium, Tunisphaeridium, Leio-
Jusa, Carminella and other forms which are Ordovician & Silurian markers
(Comsaz, 1967; Downig, 1958, 1959, 1963 1967; Drunrr 1956, 1958, 1961,

1968; CrAMER, 1964, 1966, 1967, 1968, 1969, 1970).

(1) Absence of any true Chitinozoa which are present in both Ordovician and
Silurian sediments (literature references as above). Only doubtful chitinozoan
remains are recorded by the above authors (SaLujHa ef al., 1969).

(ii1) Simplicity of morphology of the acritarchs recovered from the Vindhyans
(as discussed above).

(iv) Absence of true trilete spores with morphological complexities such as crassi-
tude which appear in the Ordovician and continue in the Silurian. The
simpler types as recorded here from the Upper Bhima sediments as well as
the doubtful ones recorded by SALujHA et al. (1969) are excluded from this
group. Ordovician trilete spores are viz., Attritasporites, Leiotriletes, Virgatasporites
and others with distinct equatorial extensions. Ambitisporites and Punctati-
sporites recorded from the Lower Silurian of Libya studied by HOFFMEISTER
(1959) are well developed distinct land plant spores. These are also recorded
by CraMmER (1966) from the Lundlovian- Lower Gedinnian of Spain in asso-
sication with Apiculoretusispora, Anapiculatisporites, Tetraletes, Retialetes and
Amocosporites.

Thus the authors are inclined to suggest a Pre-Cambrian-Cambrian age to the
Vindhyan sediments. PicnaMuTaU (1971) in a recent review has discussed the geochrono-
logical data from the Precambrian-sediments of peninsular India (See also Krisunan,
1969). The lavas occurring in the Chitaldurg Schists are assigned 2345 4 60 m.y. by
Crawrorp (1969). Hormes (1955) had assigned 24504120 m.y. to these sediments on a
dating for a galena from Ingladhal. On the basis of a study by ViNoGraDOV (1964) assign-
ed 1400 + 70 m.y. to the Lower Semries and 910— 940 m.y. to the Kaimurs. The phalgopites
from the diamond bearing Majhgawan pipe at Panna which intrudes the Kaimur sandstone
gave a Rb-Sr age of 1140 m.y., thus PicuamuraU (1971) considers that the base of the
Upper Vindhyans must be at least 1150 m.y. old if not more. The geochronological data
given by Picuamurau (1971) is in agreement with the conclusions of this study also.

REMARKS ON THE AGE OF UjHaNt AND TiLiAR SEDIMENTS

SAsTRI and VENKATACHALA (1968) studied the

: Tilhar sediments and assigned a
Lower Palacozoic age to

the sediments helow the unconlormity at 16602051 m. depth.
SALUJHA el al. (1967) also suggested a Lower Palacozoic age (o the Ujhani sediments met
with in the Ujhani structural well below the unconformity at 1010—1247 m.

The assemblage as a whole in (he G )
conformity (T'ilhar deep well, Sastri &

114

anga valley subsurlace sediments below the un-
ViNkaTAcuALA, 1968; Ujhani Stuctural well,
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SALUJHA et al., 1967) is homotaxial. This assemblage as already suggested by Sarujma
et al. (1967), SasTRI and VENKATAGHALA (1968), VENKAT{\GHALA (1970) and METRE (1968)‘
is closely comparable to the Vindhyan assemblage. It is also corpparable to the Kaladgi
and Bhima assemblages. Diplocraterion, a trace fossil found in the Tilhar well at 1750—1752
m. is known from the Precambrian-Cambrian sediments of Sweden by Torerr (1870, in
HantzocHAL, 1962). This fossil is considered to be of Paleozoic age and indicative of a
marine habitat.

Filaments of Nostocalcan alga recorded from the Tilhar is closely comparable to
Nodularites maslovt described from the Cambrian of U.S.S.R. by Hizunvyakov and ScHEPELEVA
(1964). This form is commonly recorded in other Cambrian sediments also Py I‘IIZHNYAI'(OV
and ScHEPELEVA (1964). The acritarch assemblage also exhibits a very simple organiza-
tion lacking the development of spines, hairs or horns that are common in the Tre-
madocian assemblages. Thus, it is suggested that the Tilhar as well as the Ujhani sediments
under discussion are Pre-Ordovician in age (see also VENKATACHALA, 1970).
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EXPLANATION OF PLATE 1

(All magnified x 1000)

1,3. Leiosphaeridia aglutinata Venkatachala & Rawat.
2, 7. Leiosphaeridia sp.

4-6, 10. Leiosphaeridia dakshinii sp. nov.

8. Protoleiosphaeridium sp.

9. ?Lophotriletes antiquitus sp. nov.

11, 12. Schismatospharedium bhimai sp. nov.

13. Lophosphaeridium sp.

14, Incertae sedis type-2.

15, 18. Organic plates.

16, 17. Incertae sedis type-l
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