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A palynological assemblage consisling of 60 genera and 9S species has been recovered from the Ratnagiri beds
of Sindhu Durg District, Maharashtra Quanrilati\'elv. pleridophVlic spores and fungal remains are dominant, sharing
44 and 40 per cent of the tOlal assemblage respectively. 111ese are followed by angiospermous pollen (169'0) On lhe
basis of comparalive morphology, the palynofossils ha\'e been assigned affinities to eXlal1l genera or families The

present day distribulion of such taxa suggesls a tropical·subtropical climale (warm-humid) with plel1t)' of rainfall
The environment of deposition has been interpreted as near· shore With sufficient fresh \vater supply.
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THE Rarnagiri beds were first reponed by Wilkinson
(1871) from a number of quarries and well sections
along Rarnagiri coast, Maharashtra. The geological
literature on these beds is rather meagre, mainly
because of their poor exposure and less thickness.
So far, the palynological studies on Rarnagiri beds
are confined to the subsurface lignite samples
collected from a well located 10 km south of
Ratnagiri, near Third Dharamshala bus·stOp on
Rarnagiri-Pawas road (Phadtare & Kulkarni, 1980a, b,
1984a, b; Kulkarni & Phadtare, 1983; Kulkarni et al.,
1985). The cuticular studies on these beds have
been published by Kulkarni and Phadtare (1980)
and Dalvi and Kulkarni (1982). Phadtare and

Kulkarni (1984c) described fossil ,,"oods of
Anacard iaceae from these beds.

Saxena et at. (in press) made a lithostratigraphic
srudy of these beds in a number of well, outcrop.
cliff, road, mine and other sections in Rarnagiri and
Sindhu Durg disrricts of Maharashtra. Of these,
Amberiwadi section near Tirlor Village and Kalviwadi
section near Tembhavli Village are outcrop sections.
The present palynofloral investigation has been
carried out on the Amberiwadi section located in
Devgarh Taluk of Sindhu Durg District, Maharashtra
(Lar. 16' 30'20"N : Long. 73°23'20"E, Text-fig. 1)
The base of the section is composed of grey clay
followed by lignite (l m), grey clay mixed with
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26-1 THl PALAE0I30TANIST

Text-figure l-Sho>\'ing the location or Amheri>\'adi seCtion in
Sindhll \)lIrg District, j\laharashtra.

terruginous matter (0.5 m) and ironstone (0,2 m).
This is co\ered by about 9 m thick laterite (Text·fig,
2). Carbonized remains of wood and fragmentary
leaves are also found in the lignite bed of this
sect ion.
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MATERIAL AND METHOD Text-figure 2-l.itholog or Amberi>\'adi ~eetion shlw,-ing
scquencc of \'arious strata of Ratnagiri bcds

A toral of 24 samples were collected from clay
and lignite beds of Amberiwacli section at a regular
stratigraphic interval of 0.20 m. In order to obtain a
rich and complete assemblage, samples were also
collected laterally, Precautions were taken to collect
samples only from fresh and unweathered surfaces,
to a\'oicl any kind of cOll{amination.

Samples were treated with HNOJ and HF
followed by 5 per cent solution of KOH. The slides
,,'-ere prepared in polyvenyl alcohol and mounted in
canada balsam Lietz Laborlux microscope has been
used for the study and photomicrography. The
material, slides and negatives of figured specimens
ha\'e been deposited in the museulll of the Birbal
Sahni Institute of Palaeobotany, Lucknow.

PALYNOFLORA

The palynotaxa recovered from the Rarnagiri
beds are as follows:

Pteridophytic spores

Assamiasporites tertiams Mehrotra & Sah 1980
(PI 3, fig. 4)

C)'athidires congoensis Sah 1967
Cyatbidires minor Couper 1953 (PI. 1, fig. 1)
"Cyathidites gigalltiells sp. nov. (PI. 1, fig 17)

J)ieZ)IOphyLlidires kyrromatlls Kar & Kumar 1986
Lae/'igarosporites Lakiensis Sah & Kar 1969
LaelJigatosporites ouatlls Wilson & Webster 1946
LE'proLepiditE's sp. (PI I. fig. 3)
Lygodill msporites Lakiensis Sah & Kar 1969 (PI 3,

fig. I)

Lygodiul1lsporitE's paehyE'xinlis Saxena 1978
MonoLites lI1au'kmaensis Dutta & Sah 1970
MOlioLires ouat liS Sah 1967
"Mono!ites arnberiuJadierzsis sp. nov. (PI. 1, fig.

6)
OSn1l1rldaeiditE's cephaLus Saxena 1978 (PI. 3,

fig. 7)
OSn1l1ndaeidires lIlicrogramjer Sah & Jain 1965

(PI. I, fig, 2)

PoLypodiaceaesporites Leuis Sah ] 967
PoLypodiaceaesporites terfiams Dutta & Sah

1970
PoLypodiisporitE's ornatus Sah 1967
PoLypodii~poritE's repandus Takahashi 1964
"'PoLypodiisporites minutiven"ucus sp. nov. (PI

1, fig. 5)

PoLypodii~p()rites sp. (PI. 1, fig, 4)
Preridacidires JiSlllLoslis Sah 1967 (PI 3, fig. 6)
StrialriLetes susannae Van del' Hammen 1956

emend Kar 1979 (PI. 3, fig 15)
Todisporites minor Couper 1958 (PI. 3, fig. 3)

Angiospermous pollen grains

ArceipitE's punetatlls \XIodehouse 1933
AssamiapoL!enites sp. (PI. 3, fig. 5)

C/auapE'riporites jacobi Ramanujam 1966
CLavapE'riporites sp. (PI 2, fig, 6)
DermatobrevicoLporites sp. (PI. 1. fig. 19)
DieoLpopoWs sr. (PI 2, fig. 2)

FauirrieoLporitcs retiJormis Sah 1967 (PI 3, fig,
10)

FoucotrieoLpites prolatlls Rao & Ramanujam 1982
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Inapertllropol/enites plillctatlis (Saxena) Saxena
& Bhanacharyya 1987

Inapertllrotetradites sp. I (PI. 2, fig 7)
Il7apertllrGtetradites sp. 2 (PI. 2, fig. 3)
Lakiapollis Ol'atlls Venkatachala & Kar 1969
Lakiapollis sp. (PI. I, fig. 13)
i\/all'aceammpol/is sp. (PI. 2, fig. '))
Paleosa Ilta laceaepi tes dinoflagel/a til s 13 iswas

1962 emend. Dutra & Sah 1970
Palmidites lI/axil1llls Couper 19')8
Paill/idites sp. (PI. I, fig. 8)
Pandaniidites sp (pJ. I, fig I~)

PO~J)adopolLenites sp. (pJ. I, fig. 16)
Proxapertites microreliculatlls Jain et at. 1973

(reworked)
Proxapertites sp. (PI. 1, fig. 12, reworked)
Qllilol7ipol/enites ornatlls Rao & Ramanujal1l

1978
Qllilompol/enites sp. (PI. I, fig. 9)
Retipilonapites delicatissimliS Ral1lanujam 1966
Retipilonapites sp. (PI 3, fig. 9)
Retitrescolpites splendens Sah 1967
Retilricolpites dipterocarpoides Rao &

Ral1lanujal1l 1982 (PI 3, fig. 2)
Retitricolporites crassioraws Rao & Ramal1lljam

1982
"'Retitricolporites sllhcircillaris sp. nov (PI. I,

fig. 11)
Thomsollipol/is sp. (PI. I, fig. 10)
Tricolpites relicillatlis Cookson 1947
Tricolpi tes sp. 1 (PI. 2, fig. I)
Tricolpites sp. 2 (PI. I, fig. 1'))
Tricolpompollis rnatmlal7ladhensis (Venkatachala

& Kar) Tripathi & Singh 1985
Triporotetradites sp. (PI 2, fig. 8)
Verrualetes assamiclis Singh & Saxena 1984 (PI. 1,

fig. 20)
Vermmonocolpites sp. (PI. 1, fig. 7)

"'Vermtriporites grandioratlls sp nov. (PI 1, fig.
18)

Salt glands of Mangrove plants

"Heliospermopsis ankleshvarensis (Srivastava
1967) comb. nov.

Heliospermopsis hungaricus Nagy 196')
Heliospermopsis sp. (PI. 2, fig. 10)

Fungal remains

Basidiosporites jOll mierii Elsik 1968
Basicliosporites sp. 1 (PI 3, fig. 12)
Basidiosporites sp. 2 (PI. 3, fig. 8)
Denclromyceliates ~plendens Jain & Kar 1979
Dicellaesporites justjormis Sheffy & Dilcher 1971
Dicellaesporites popoiJii Elsik 1968

"''J)tporicellaesporites Il'ilkinsonii sp. no\·. (1)1 3.
fig 13)

lJiporicellaesporites sp (PI 3, fig. 19)
Dyado~poronites sp. I (PI. 2. fig 11)
lJ)'adosporonites sp. 2 (PI. 2. fig -1)

FIIsijorlJiisporites sp (PI 2. fig 12)

o'lnap(!rti~porites kedt 'esii Fisi k 1968
I sllho/'oidells Sheffy & Di kher 197 I
lill'ollilisporonites Il'ilcoxii Elsik 1968
Klltchiathyrites eccentriCIiS Kar j 9'9
Lirmporis inlergranijer Potonie & Sah 1960

emend. .Jain & Kar 1979
Lirasporis sp. (PI 3, fig. 18)
'Jlicrolhyriaciles ramalllljal1lil sp. no\ (1)1 2. fig

13 )
Jiliiticellaesporiles elsikii Kar & Saxena 19'6
''?aramicrOlballiles kOJikall!!l1s1s sp nO\' (PI )

fig. 9)
Parmathyrites rW}/(/JlJljamii Singh et al 198()
Parmatbyrites sp (P1. 3, fig 17)
Pbragmothyrites aSSal7liCliS (Kar et al) Saxena el

al 1984
Phragl1lotbyrites edLl'a rdsii (Rao) Kar et al 19~2
PbraglJlotbyriles eocaeliicCl Edwards 1922 emend

Kar & Saxena 1976
''Ratnagirialhyrites hexagollalis gen. et sp no\

(PI. 2, fig. 14, PI. 3, fig. 11)
Staphlo~1Joro}[ites sp. I (PI. 3, fig. I-J)
Stap!JIo,)poroJlite,~ sp 2 (PI 3, fig 16)
':Tricbotbyrites alJlolpbliS (Kar & saxena) comb.

no\'
':'Ti'icbolbyritl!s selljerlls (Cookson) comb. no\'
TaXi! Wilh asterisk C) mark have either been

described or commenled upon herein Plate and
figure numbers given in the above list in parentheses
refer to the illustration of the present paper. The
spore'pollen types which could not be assigned to
any known species and are represented b\' very few
specimens have also been listed in the check·lisl (eg.
Leptolepidites sp., Lakiapollis sp., etc) and illustrated
in the plales. However, their descriptions have not
been given.

SYSTEMATIC PALYNOLOGY

Genus- Cyathtdites Couper 1953

Cyatbidites giganticlis sp. nov.
PI. I, fig 17

Hololype-Pl. 1, fig. 17, size 96 Mm, Slide no.
BSIP 10135, coordinates: 51.8 x 1042.

rype borizon & locality-Ratnagiri beds,
Amberiwadi section, Sindhu Durg District,
Maharashtra.
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Diagnosis-Spores triangular with concave
interapical margin. size range 94·100 pm; trilete.
rays extending up to the equator; exine 4.'5'5.5 pm
thick, slightly thicker at apices than at interapical
region, laevigate.

Comparison-Cyatbidites australis Couper 1953
(54·77 pm), C. minor Couper 1953 (31·45 pm, exine
1.5 pm thick) and C. congoensisSah 1967 (32-46 pm,
exine 1.5-25 pm thick) differ from the present
species in having smaller size and thinner exine.

Number oj specimens studied-l3-

Genus-Monolites Erdtman 1947 ex Potonie 1956

Nfonolites amberiwadiensis sp. nov.
PI. 1, fig. 6

Holotype-PI. I, fig. 6, si ze 61 x '50 pm, Slide no.
BSJP 10127; coordinates: 59.8 x 97.1.

Type borizon & locality-Ratnagiri beds,
Amberiwadi section, Sindhu Durg District,
Maharashtra.

Diagnosis-Spores circular to oval; size range
51·63 x 44-51 pill; monolete, ray e>..1:ending more
than half the longer axis; exine 2 to 2.5 pm thick,
psilate, perine 'present, more or less punctate.

Comparison-The present species is
distinguished frolll M ovatus Sah 1967 and lvI.

mawkmaensis Dutra & Sah 1970 by the presence of
punctate perine, bigger size and thicker exine.

Number oj specimens studied-17.

Genus- Polypodiisporltes Potonie 1934

Polypodiisporites minutiverrucus sp. nov.
PI. 1, fig. 5

Holotype-PI. 1, fig. 5, size 49 x 31 pm, Slide no.
BS1P 10126; coordinates: 53.5 x 99.2

Type borizon & locality-Ratnagiri beds,
Amberiwadi section, Sindhu Durg District,
Maharashtra.

Diagnosis-Spores bean-shaped, size range 49
59 x 29-50 pm; monolete, ray distinct, extending up
to half the longer axis; exine 2.5 pm thick,
verrucose, verrucae small, 3-4 pm in size, flat,
closely placed.

Comparison-Polypodiisporites sp. (Saxena,
1978, pI. 2, figs 37, 38, p. 452) resembles pre sent
species in having small verrucae but differs in being
bigger in size (68·92 x 58-68 pm).

Number oj specimens studied-18.

Genus-Retitricolporltes Van der Hammen 1956 ex
Van der Hammen & Wijmstra 1964

Retitricolporites subcircularis sp. nov.
PI. 1, fig. 11

Holotype-PI. 1, fig. 11, size 52 x 46 pm, Slide
no. BS1P 10130; coordinates: 48.1 x 96.5.

Type horizon & locality- Rarnagiri beds,
Amberiwadi section, Sindhu Durg District,
Maharashtra.

Diagnosis-Pollen isopolar, circular to

PLATE 1 --
(All photomicrographs are ca x 750. unless otherwise stated.
Coordinates refer to Leitz Laborlux microscope no 512794/
067304)

I. Cvathidites minor Couper, Slide no. BSIP 10122; coordinates:
352 x 964

2. Osmundacidites microgranifer Sah & Jain, Slide no BSIP
10123: coordinates 58,4 x 98.7.

3 Leptolepidites sp. Slide no BSIP 10124; coordinates: 51.1 x

1001
4. Polypodiisporites sp. SI ide no. BSJP 10125; coordinates 603 x

968
5. Polypodiisporites minutilJerrucus sp. nov., Slide no. BS1P

10126; coordinates: 535 x 99.2 (Holorype).
6. Monolites amheriwadiensis sp nov., Slide no. BSIP 10127;

coordinates: 59.8 x 97.1 (Holotype).
7 Verrun1bnoeolpites sp., Slide no. BSIP 10128; coordinates:

523 x 985
8 Palmidites sp., Slide no BSIP 10129: coordinates: 52.6 x

1034
9 QUilonipolienitessp., Slide no. BSIP 10130, coordinates: 52.2 x

941

10. Thomsonipollis sp., Slide no. BSIP 10131; coordinates: 69.6 x

999
11 Retitrieolporites suhcircularis sp. nov., Slide no. BSIP 10130;

coordinates: 48.1 x 965 (Holotype).
12. Proxapertites sp., Slide no. BSIP 10132; coordinates: 48.2 x

1002
13. Lakiapollis sp, Slide no. BSIP 10133; coordinates 42.0 x 106.9.
14. Pandaniidites sp., x 850, Slide no. BSIP 10134; coordinates:

514 x 99.8
15. Tricolpites sp. 2, Slide no. BSIP 10122; coordinates: 31.5 x

991
16 Polyadopollenitessp., Slide no. BSIP 10126; coordinates: 'lUI x

1037.
J7 Cyathidites giganticus sp. nov.. x 500, Slide no. BSJP 10135;

coordinates: 518 x 104.2 (Holotype).
18 Verrutriporites grandioratus sp. nov., Slide no. BSIP 10136;

coordinates: 51.2 x 942 (Holotype).
19. DermatobrelJicolporites sp., Slide no. BSIP 10137; coordinates:

39.8 x 103 I.

20. Verrualetes assamicus Singh & Saxena, Slide no. BSIP 10134;
coordinates: 43.7 x 106.8.
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subtriangular, 43 56 J.Lm in size, tricolporate,
zonicolporate, colpi deep, colpi margin thickened
with ± blunt ends, pores distinct, O\·al. 8·10 x 4·6
J.Lm in size. pore margin thickened; exine 2.5·3 J.Lm
thick, teerate, columella distinct. reticulate to
foveoreticulate, lumina circular, ca 1 J.L11l, sexine
thicker than nexine.

Comparison-The present species is
distinguished from R guianensisVan der Hammen &
\\'ijmstra 1964, R. ann/llatusSalard·Cheboldaeff 1978
and R crassioratlls Rao & Ramanujam 1982 by its
bigger size, thickened ora and colpi margins and
reticulate to foveoreticulate ornalllentation.

Number oj specimens studied-12.

Genus- Verrutriporites Muller 1968

Verrutriporites granctioratlls sp. nov.
PI. 1. fig. 18

Holotype-PI. 1, fig. 18, size 57 x 47 J.L1ll, Slide
no BSIP 10136; coordinates 51.2 x 94.2

Typf! horizon & locality-Rarnagiri beds.
Amberiwadi section, Sindhu Durg District,
lvlaharashtra.

Diagnosis-Pollen oval, size range 50·58 x 39·47
J.L1ll; triporate, pores oval, 7·9 x 35·6 J.Lm, pore
margin thickened, pores subequatorial in position;
exine 1·1.5 J.Lm thick, verrucate. verrucae small to
large, closely placed and evenly distributed, folds
present.

Comparison- \1 lundensis Muller 1968 differs
from present species in having smaller size (18·34
J.Lm) and smaller pore diameter (2·3 J.L1l1)

Number oj specimens studied-5.

Genus-Heltospermopsts Nagy 1965

Helio.\permopsis anklesbuarensis (Srivastava 1967)
comb. nov.

Basionym-0 IIdhk II slt1ui tes ankleshua rensis
Srivastava 1967, Rev Micropaleontol. IO( I), pI. I, figs
1·16. p. 38

Holotype-Srivastava, 1967, pI. I, fig.

Fungal remains

Genus-MicrothyrtacUes Cookson 1947

Microthyriacites ramanujamii sp. nov
PI. 2, fig. 13

Holotype-PI. 2. fig. 13, size 116 x 94 J.Lm, Slide
no. BSIP 10143; coordinates: 50.7 x 100.5-

Type borizon & locality-Ratnagiri beds,
Amberiwadi section, Sindhu Durg District,
Maharashtra.

Diagnosis-Ascostromata circular to subcircular,
nonostiolate, size range 110·126 x 9095 J.Lnl, hyphae
radiating, forming pseudoparenchymatous, small,
thickened central cells and larger, rectangular to
squarish outer cells, cells nonporate, margin thin
and wavy.

Comparison-The present species is
distinguished from iHicrothyriacites sahnii Rao 1959,
.\1. cooksonii Rao 1959 and M. edwardsii Rao 1959 by
its thickened central cells and smaller size

Number oj specimens studied-5.

Genus- RatllagtrtathyrUes gen. nov.

Type species-Ratnagiriathyrites hexagonalis
gen. et sp. nov.

Diagnosis-Ascostromata subcircular or
irregular in shape, dark brown in colour,

nonostiolate, cells not arranged radially, porate,
pores generally distributed throughout stromata,
cells hexagonal, bigger towards periphery than in
the central region; margin thick, wavy

Comparison-The present genus is

---+

PLATE 2

Trieu/piles sp. I x 6';0. Slide no. BSIP 10122: coordinates: 37 x

10';4

) Dieo/papol/is sp., Slide no. BSIP 10138: coordinates: 613 x

940
3. /naperlllrOlelradile.' sp. 2. x ';'i0. Slide no. BSIP 10139.

coordinates: 437 x 994.
.j, D.l'adosparoniles sp. 2. Slide no BSW 101-10: coordinates:

391 x 982
';. ,Ha/mcearul'llpol/is sp.. Slide no. RSIP 10130; coordinates:

62.7 x 989.

6. C1at:aperiporiles sp., Slide no BSIP 10130; coordinates:
4 II x 97 7
/naperllirOlelradilessp I. x 8';0. Slide no. RSIP IOJ41; coordi·
nates: ';1.8 x 108.2.

8. Triporolelradiles sp.. x 'i00: Slide no. BSIP 10142; coordinates:
690 x 938

9. Paramicrolbal/iles kOllkallellsis sp. nov.. x 'i00; Slide no. BSIP
10137: coordinates: -146 x 102.'; (Holotvpe).

10. Iieliospermopsis sp.. Slide no BSIP 10140; coordinates 65.3 x

1108
II. Dyadosporoniles sp. I. Slide no. BSIP 10140; coordinates:

';90 x 93. I

12. Fllsiformisporiles sp.. Slide no. BSIP 10142; coordinates
';0'; x 10'i2

13. MicrOlhyriaciles ramanlljamii sp. nov.. Slide no. BSIP 10143;
coordinates: 'i0.7 x 1005 (Holotype).

14. Ralnagirial!?)'riles hexagollalis sp. nov. Slide no. RSIP 10126;
coordinates: 383 x 104.7 (Holmype).
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distinguished from Pbragmolhyriles Edwards 1922
emend. Kar & Saxena 1976 and .\/ierolhyriaeites
Cookson 1947 by its non radiating and hexagonal,
porate cells. SiU'alikiathyrites Saxena & Singh 1982
resembles the present genus in ha\'ing non·radial
cells but differs in being nonporate.

Ralnagirialbyrites bexagonalis sp no\'.
PI 2, fig 14: PI. 3, fig. 11

Hololype-PI. 2, fig 14, sile 114 x 9') ,urn, Slide
no. RSIP 10126; coordinates: 383 x IOet.7.

T)'pe horizon {- loeali Iy-Ra tnagi ri beds,
Amberiwadi secrion, Sindhu Dmg District,
ivlaharashtra.

Diagnosis-Ascostromata :iU bci rcu Ja r to
irregular in shape, dark brown in colour,
nonostiolate, size range 66·114 x ')').')95 ,um, cells
not arranged radially, porate, pores mostly
distributed throughout ascostromata, marginal cells
nonporate, cells hexagonal, sometimes pentagonal,
cells increasing in sile tOwards periphery, margin
thick, wavy.

Number oj specimens studied -19.

Genus-Pa1'amicrolhattiles Jain & Gupta 1970

Paramierotballiles kOllkanensis sp. no\·.
PI. 2, fig. 9

1986 Paramierotballiles menonii Jain & Gupta in
Singh el aI., PI. I, fig 4, p. 96

Holo~Jpe-PI. 2, fig. 9, size 103 x 98 ,urn, Slide
no. BSIP 10137; coordinates 446 x 1025

Type borizon & loeality-Rarnagiri beds:
Amberiwadi section, Sindhu Durg District,
Maharashtra.

Diagnusis-Ascostromata subcircular in shape,
dark brown in colour, sile range 94103 x 90·98,um,
ostiolate, ostiole subcircular, ea 7-9 ,um in diameter,
unthickened, hyphae radiating, forming nonporate
pseudoparenchvmatous cells, central cells squarish,
marginal cells rectangular, margin uneven.

Comparison-Paramicrotballites menonii Jain &
Gupta 1970 reported by Singh et al. (1986, pI. 1, fig.
-t) resembles the present species.

Numher oj speCimens stllctied-16.

Genus- Tricholhyriles Rosendahl 1943

Triehotbyrites seliJerus (Cookson) comb. nov.

Hasionym-Nototbyrites sellJems Cookson 1947,
Proe Linn. Soc N 5 IV 72, pI. 11, figs 1-6, p. 209.

Holu(Jpe-Cookson, 1947, pI. 11, fig. 1

TriebolbYl'iles amorphlls (Kar & Saxena) comb. nov.

Basiol1VIl7-NolOtbyriles amolpblls Kar & Saxena
1976, Palaeobotanist 23(1), pI. 4, figs 44-45, p. 9.

Hololypf:!-Kar & Saxena, 1976: pI. 4, figs 44·45.

Genus- lnaperlisporiles Van dec Hammen 1954
ex Rouse 1959 emend. Saxena & Bhattacharyya 1987

Inapertisporites keduesii Elsik 1968

Remarks-The present specimens are bigger
(44-54.5 x 392·532 ,um) than those described by
Elsik (1968, 28-38 ,um) from the rockdale lignite
(Palaeocene) of Texas. Kar and Saxena (1976, pI. 3,
fig. 23; pI. 4, fig. 47) described similar but larger
(27·72 ,urn) spores from the Matanomadh Formation
(Palaeocene) of Kutch. The spores described by
Chandra el at. (1984) from the sediment cores from

-PLATE 3

I L)'godilll1lspori/es lakiellsis Sail 8< Kar, Slide no. 13SI1' JO 126;
coordinates: ~3.q x 93.6.

., Reti/ricolpiteS dip/erocarpoides Rao &: Ramanuiam, Slide no.
BSIP J0144: coordinates: 61.7 x 9S.4.

3 Todisporiles miliorCouper, Slide no. BSIP 10126; coordinates:
49 x 935

4 Assamia,porites tertiarllS Meilrotra 8< Sail, Slide no. BSIP
10144; coordinates: 31.6 x 109.H.

5. Assal1liapollellites sp., Slide no. BSIP 10 I~HA: coordinates
43.H x 106.S

6. Pteridacidites lis/Illoslls Sail, Slide no BSIP 10132: coor·
dinates: 3S x 954-

7 Osmundacidites cepbaills Saxena, Slide no. 13SIP 10145:
coordinates: 49.3 x 107.3-

8. Basidiosporitl?S sp 2, Slide no. BSIP 10146: coordinates:
35.3 x 91.9

9 RelljJilonapites sp, Slide no. 13SI P 10130: coordinates
64';x95.7

10. FafJi/ricolporites retilormis Sail, Slide no. BSIP 10134;

coordinate~: 62.8 x 92.3.

11 I<atllagiriatb)'ri/es bexagonalis sp. no\'., Slide no. BSIP 1013H;
coordinates: 67.2 x 108.2

12. Basidiosporiles sp. I, Slide no. BSIP 10147: coordinates: 45.6 x

ICP.4.

13. {)/!Joricetlaesporites lI'ilkillsonii sp. nov., Slide no. BSIP
10122: coordinares: 70'; x 1046 (Holorype).

I~. Stapb/o,porOllites sp. 1, Slide no. 13SIP 10132: coordinates:
H2 x 97S

I';. Striatriletes SIl.'C/l1izae van del' Hammen emend. Kar, Slide no.
BSIP IOn4; coordinates: ~I 2 x 91.7

16 Stapb/osporcmites sp. 2, Slide no. BSIP 10122: coordinates:
~4. 2 x 106H.

17 ('armalb)'rites sp., Slide no. BSIP 10130; coordinates: ~S4 x
106.2.

IS Urmporis sp., Slide no. 13SIP 10130; coordinates: 49.9 x 103-5
19. DljJol'lcellae.,porites sp.. Slide no BSIP 1014S; coordinates:

398 x l0lCi
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Arabian Sea range from l-i [0 88 J..Lm in size
{VlImber oj specimens sl/ldied--/17

Genus- Diporicellaesporites E1sik 1968

DzporicellCiesporiles /L'ilkinsOilii sp. nov
PI 3, fig 13

Ho{oIJpe-PI. 3, fig l3, size 100 x -i0 J..Lm, Slide
no. I3SIP 10122; coordinates: 70.'5 x 1046.

Type boriZOil {- {ocCilily-Rarnagiri beds,
Amberiwadi section, Sindhu Durg District,
Maharashtra.

Diagnosis-fungal spores capsular in shape,
size range 98-126 x .36-40 J..Lm; tetracellate, middle
septum complete, 2.')·3 J..Lm thick, whereas other t\Yo
septa incomplete, not covering full width of spore;
dipor~te, pores apical, situated on protuberances.
sometimes slightly offset; wall up to 1.0 J..Lm thick,
psilate.

Comparison-The present species is
distinguished from D slCiCyli Elsik 1968 and D
aCl/minCilz/s, D. pl/ryearensis and D. tetra{ocl/{arls
all instituted by Sheffy and Dilcher 1971 by its bigger
size and two ill-developed and incomplete septa.

Number oj specimens sludied-l7.

DISCUSSION

The qualitati\'e and quantitati\'e analyses of the
present palynofloral assemblage indicate that the
fungal remains and pteridophytic spores are the
dominant constituents, whereas the angiospennous
pollen are poorly represented. The assemblage is
devoid of algal, bryophytic and gymnospermous
elements.

Qualitative Analysis

The known botanical affinities of palynotaxa and present day distribution of the various families are
given in table 1

Table

[lmanical group. 'Fam i ",

DIVISION·THALLOPHYTA

f'ungal frUiting bodies
('\'1 icrothyriaceae )

Fungal spores ancl
mycelia
(Ascomycetes, f3asidio·
mycetes and Oeutero·
mycetes)

PalynOtaxa

J>armalh.l'riles rall1an IIjam ii, J>arillalhyri/es sp., Phragnw·
Ibyriles eOeaeniea, P. edwardsii, P. assamiells, ,\liau·
11~)'riaeiles ramanlljanzii, KII/ebialhyriles eceenlriells,
Ra/llagirialhyriles hexagona/is, Lirasporis ill/ergraillfer,
Urasporis sp .. Parall1ierOlhalli/es kunkanenstS, Trieho
Ihyriles seltferlls, T amorphlls

Inaper/isporiles ked/'esii. I. sllbo/loidells, Fl.wfonnisporiles
sp.. Dieellaesporiles POPOI'li, IJicellaesporiles fllslforlnis.
.llultieellaespOrtleS elsikii, Slaphiosporoni/es spp. I and 2,
Dendromyee/iales splendens, Hasidiosporiles fOllrnierii,
Basidiusporiles spp. I and 2, InIJollilisporOlliles ,,,ilcoxii,
Dyado,poroniles spp. Jane! 2, Diporieeltaesporiles
u'ilkinsonii, Diporieellaes!Joriles sp.

Present day distribution
of the family

Warm and humid
Tropical climate

Remarks

DIVISION· PTER I001'1 fYTA

Cyatheaceae Cyalhidiles eongoensis, Cyalhidiles IIIinor, Cyalbidiles
gigamieils

Tropica I'subtropical

Osmundaceae Osmllndacidiles microgral'lifer, 0. eephaills, Todisporiles Cosmopolitan
minor

Shady places or
swamps

Dick~oniaceae

Sc hizaeaceae
(Lygodiun~

Lycopodiaceae

Parkeriaceae
(CeralOp/eris /haliel
rOides)

Dioyophyl/idiles kyrlomal us

Lygodillmsporiles lakiensis, L paehyexinus,
Lep/olepidi/es sp.

Assamiasporiles lertiarus

Slrialrileles susannae

Tropical-subtropical

Tropica I·subtropical

Cosmopolitan

Tropica I· subt ropical

Humid shady
habitat
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Adiamaceae PleridacidileS ji:;lu/OSIiS Cosmopoliran Chiefly in damp
and shady places

Polypodiaceae
( Po/ypodillm)

.1lonoliles OI'aIIiS. ,11 mau'kmaensis, ,llolloliles amberi· Cosmopolitan
wadiensis, Po/vpodiaceaesporiles /en's, P. lerliarlls.

Lael,'fgalospuriles Ol'aills, I.. /akiensfs, Pu/ypudiisporiles

ornaills, J) repal/dlls /'o/Vpodiisporfles sp., Polvpodllsporites
mil/llli,'errIlClis

DIVISIONSI'ER1>IATOPHYTA

SlJBDIVISJON·!\l'iG IOSPER~'IAE

CLASS·MONOC01YLEDONAE

Arecaceae Palmidiles maxillllls, Pa/midile,) sp., Dieo/popullis sp ..
PrOXaperliles ll1icrorelien/allis. Proxaperliles sp.

Tropical·subtropical

Arecaceae (Syagrus) Arecipiles plil/etailis

Arecaceae (Fugeissona) Quilonipolleniles urnaills, Quilunipullel/ites sp.

Potamogetonaceae
(Polamogelon)

Relipi/onapiles sp., R de/icalissimlls Cosmopol iran Aquatic

Pandanaceae (Pandanus)Pandaniidiles sp. Cosmopol i tan

CLASS·DIC01YLEDONAE

Dipteroca~)aceae

(Diplerocarpus)
Rei ilrieolpiles dlplerocmpoides Tropica I·Subtropica I

Gllnneraceae Trico/piles relicu/alus Cosmopolitan

Rubiaceae Relilricu/p0rlles crassiorailis Tropical·subl ropical

Oleaceae Rei il rescolpiles splende ns Cosmopol itan Chietly tropical
subtropical

l30mbacaceae (011 rio) Lakiapollis ONtI 115, Lakiapollis sp. Tropical·subtropical

Gentianaceae Fa{}ilricolporiles rellJormis

Thymeliaceae Clw,'aperiporiles jacobi, Cla{}apenporiles sp.,
( Wilks I roemfa)

Cosmopolitan

Cosmopolitan

Mah'aceae .1Ja/uacearumpollis sp.

"Rh izophoraceae I'aleosanlalaceaepiles di l/ofiagfllall'S

Mimosaceae Po/yadopulleniles sp.

Lamiaceae Tricolpiles spp. 1 and 2

Sonneniaceae Verrlliriporiles grandiorailis

Sapotaceae Tbomsonipollis sp.

Avicenn iaceae Relitrieolporiles Sllbcircularis
(Auicennia)

Tropica I-subtropical

Tropical·subtropical

Tropical·subtropical

Cosmopolitan

Tropica I- subt ropical

Tropica IsubtropicaI

Tropica I· su bt ropical

Percentage
o 10 20 30 40
I I

Text-figure 3-Percentage of various botanical groups in the

palynoassemblage of Amberiwadi section.

Lirasporis, TrichOlhyriles and Inaperlisporiles. The
pteridophytic spores, represented by 13 genera and

44% I 13% I

Fungal remains

Pteridophyti( spores

Angiospermous pollen

Quantitative analysis

The Amberiwadi palynoflora comprises 60
genera and 95 species including fungal remains,
pteridophytic spores, angiospermolls pollen and salt
glands of mangrove plants. The quantitative analysis
has been done on the basis of frequency of various
palynotaxa in a count of 100 specimens per sample.
This revealed that fungal remains, being represented
by 18 genera and 30 species constitute 40 per cent of
the assemblage. The significant fungal taxa have
been referred to Phragmolhyriles, Ralnagirialhyriles,
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24 species, constitute 44 per cent of the
assemblage. The dominant genera of pteridophytic
spores are: Cyatbidites, Todisporiles,
Lygodiumsporites, Assamiasporites, Lae I liga tosporites,
Monofites, Pofypodiaceaesporites and Polypodiispo
rites. The angiospermous pollen being represented
by 28 genera and 38 species are poorly represented
(16%). The signi ficant angiospermous pollen taxa
are: Lakiapoffis, Dermatobrevicolporites and Verru
triporites. Not considering the fungal remains, the
pteridophytic spores and angiospermous pollen
come to 73 and 27 per cent, respectively (Text-fig.
3). The rich representation of local elements, viz.,
fungal remains and pteridophytic spores, appears to
have masked the frequency of the angiospermous
elements. The genera which are represented by
more than 5 per cem are: Pbragrnorbyrires,
Tricbotbyrites, Todispori res, Lygodiu msporires,
Laevigato~porites, PO~)ipodii~porites and Lakiapoffis.
Lakiapoffis is a dominant taxon constilUting mCJre
than half of the angiospermous pollen assemblage.

Palaeoclimate

The Amberiwadi assemblage consists of
palynofossils having affinities with 25 extant
families. Of these. 14 families are restricted to the
tropical-subtropical climate, whereas others are
cosmopolitan in distribution (Table 1). The
prevalence of tropical-subtropical climate with heavy
rainfall during the sedimentation of the Ramagiri
beds is evident from the composition of the
assemblage and the present day distribution of their
nearest extant families. The rich representation of
fungal remains is also indicative of warm and humid
climate.

Environment of deposition

The present palynoflora contains elements
belonging to various ecological groups, viz.,
montane, fresh water swamps and water edge,
mangrove, back-mangrove and sandy beach.

Montane eJements-Cfauaperiporites.
Fresh-water swamps and water-edge elements

Lygodiumsporites, Striatrifeles, Pteridacidites,
Laevigatosporites, Monofites, Pofypodiisporites.
RetipiJonapites, Proxapertites

Back mangrove and mangrove elemems
Retitricolporites, Fauitricofporites, Pafeosantata
ceaepites, Ven'utnporites.

Sandy beach elements-Arecipites,
Quifompoffenites, Dicofpopoffis.

The qualitative analysis of the Amberiwadi
assemblage reveals that the presence of
Lygodiumsporites and Striatriletes is indicative of
fresh-water swampy environment. Pollen taxa
referable to Potamogetonaceae show aquatic
environment. The presence of family
Rhizophoraceae (Paleosantalaceaepites),
Avicenniaceae (Retitricolporites) and Gentianaceae
(Fauitricolporires) suggests mangrove vegetation.
Back-mangrove elemems belonging to family
Sonneratiaceae (Verrurriporites) are also present in
thiS assemblage. Coastal and shore line elements are
represented by Quilompollenites, Arecipites,
Pafmidiles and Dicofpopollis related to family
Arecaceae. The montane elements belonging to
family Thymeliaceae (Clauaperiporites) appear to be
derived from some distance From the overall
vegetational pattern the environment of deposition
appears to be near-shore with sufficient fresh water
supply or fresh water swamps nearby, or both.

CONCLUSIONS

On the basis of foregoing accoum, the follOWing
conclusions have been derived:

1. Amberiwadi palynofloral assemblage consists
of fungal remains (induding spores
and frUiting bodies), pteridophytic spores
and angiospermous pollen. The bryophytic
and gymnospermous elements are totally
unrepresented.

2. The fungal remains (40%) are represented by
18 genera and 30 species. Of these, 9 genera
and 16 species are of fungal spores.

3. The pteridophytic spores (44%) are
represented by 13 genera and 24 species and
have been assigned to Cyatheaceae,
Osmundaceae, Dicksoniaceae, Schizaeaceae,
Lycopodiaceae, Parkeriaceae, 'Adiamaceae
and Polypodiaceae. The spores assigned to
Cyath<3aceae, Osm undaceae, Sch i zaeaceae
and Polypodiaceae are dominantly present in
the Amberiwadi assemblage.

4. The angiospermous pollen (16%) are
represemed by 28 genera and 38 species and
are referable to Arecaceae, Potamogetona
ceae, Pandanaceae, Dipterocarpaceae,
Gunneraceae, Rubiaceae, Oleaceae,
Bombacaceae, Gentianaceae, Thymeliaceae,
Malvaceae, Rhizophoraceae, Mimosaceae,
Lamiaceae, Sonneratiaceae, Sapotaceae,
Avicenniaceae. The members of
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Bombacaceae, being represented by
Lakiapoffis are dominant in the assemblage.

5. The palynoflora suggests a warm, humid
(tropical-subtropical) climate with heavy
rainfall during the deposition of Ramagiri
beds

6. The environment of deposition has been
interpreted as near-shore with sufficient
fresh water supply or fresh water swamps
nearby or both. The occurrence of a mixture
of elements from various ecological groups
could be possible only in such condition.
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