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TEXT-FIG, 3a - Histograms illustrating relative abundance of fossil spores-pollen genera.
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TEXT-FIG, 3b - Histograms illustrating abundance of trilete, monolete, monosaccate, bisaccate, polyplicate and colpate spores-pollen groUP3 (arranged according to the sections studied).
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Densipollenites, V erticipollenites, Stroter­
sporites and Sulcalisporites are also qui te
common in the assemblage. Leiot1'iletes,
Retusotriletes, Verrucosisporites, Lechiki­
sporis, A napiculatisporites, N eoraistrickia,
M icrobaculispora, Didecitriletes, Lacinitri­
letes, Altitriletes, Striomonosaccl:tes, Platy­
saccus, Rftizomaspora, Vitlatina, Hamia­
poUenites and Sulcatisporites are less than
2 per cent individually in the assemblage.
Dictyotriletes, T hymospora, Vir!d?ipoUenites,
Plicatipollenites, Illinites and Guttulapolle­
nites are not present in 200 specimens.

Exposure No. 4 - The exposure No. 4
consists of massive sandstone at the top
(30') and carbonaceous shale (2') at the
bottom. Only three samples (FI, FIA and
FIB) from this shale were collected and
all of them yielded spores and pollen grains.
Spores-pollen percentages have been comput­
ed taking into account of the distribution
in all the three samples. Bisaccate pollen
form the most dominant group. Trilete
spores are poorly represented while monosac­
cate, polyplicate and colpate pollen are
represented as subdominant and accessory
types respectively.

The samples F I, FIA, FIB, represent 35
genera. Bisaccate contributes 76 per cent
to the assemblage. St1'iatites and Lahirites
are do minan t. Densipollenites, Vertici­
poUenites, Strotersporites and Striatopiceites
are su bdominan t. Leiot1'iletes, Retusotriletes,
Leschikisporis, A napiculatisporites, N eo­
raistrickia, M icrobaculispora, Didecitriletes,
Lacinilriletes, Altitriletes, Laevigatospo1'ites,
Punctatospo1'ites, Striomonosaccites, Cuneati­
sporites, IUinites, SclzizopoUis, Villatina,
Korbapollenites, Rh7:zomaspora, Vesicaspora,
Sulcatisporites, Ginkgocycadophytus, Gneta­
ceaepoUenites, Ephedripites, Decussatispori­
tes and Guttulapollenites are present in
less than 2 per cent individually in the
assemblage. Verrucosisporites, Dictyotrile­
tes, Thymospora, Virkkipollenites and
PlicatipoUenites are not present within 200
specimens.

PALYNOLOGICAL ZONATION

A perusal of the histogram pattern (TEXT­
FIGS. 3a, b) of the four exposures investi­
gated here reveals three distinct palyno­
logical zones.

Zone A - The first zone (Zone A) is re­
presented by the section in exposure No. 1
(Samples F 2K-F2C) and three lowermost

samples (FtX, FIW and FIV) of the second
exposure (see TEXT-FIG. 2). This zone is
dominated by trilete spores. Among these
M iC1'obaculispora, Didecitriletes and Laci­
nitriletes represen ting the group Varitrildi
outnumber the other group of trilete spores
represen ted by the groups A piculati and
Laevigati. Lophotriletes, Apiculatisporis are
found in good number in the two lower­
most samples (F2K and F 2H) of the first
exposure; their percentage, however, de­
crease in the upper most samples studied
(F)W and FIV). The Laevigati group re­
presen ted by Leiotriletes and Retusotriletes
are present in small number of lowermost
samples (F2K-F2E), but not encountered
in the upperrnost samples (FIW and FIF)
of this zo ne.

Monolete spores represented by Laevi­
gatosporites and Punctatosporites form a
minor percentage in the assemblage. Thv­
mosp01'a is only found in two uppermost
samples (FIW and FIV) of this zone.

Monosaccate pollen are not recorded
from this zone.

Platysaccus, Cumeatisp01'ites and I Uinites
of the nonstriate group are either absent
or poorly represented in this zone.

Striate bisaccate pollen are well repre­
Sented. Striatites, Lalzirites, Strotersp01'ites
and Striatopiceiles are present in all the
samples in sizable percentage. Ha11u:apoUe­
nites, Vittatina, KorbapoUenites and Rhizo­
maspora are either absent or found in small
number in this zone.

Polyplicate and colpate pollen represented
by Decussatisporites, Ginhgocycadophytus and
GuttulapoUenites are found in most of
the samples in a low percentage. Gneta­
ceaepoUenites and Ephedripites are sporadic
in appearance. This group shows a gradual
increase towards the upper part of the zone
represented by Sample FIV.

Zone B - The second zone (Zone B) is
present only in exposure No.2 represented
by samples FIQ-FI~ll representing the upper
part of the second exposure (see TEXT­
FIGURE 2). This zone is also characterized
by the dominance of trilete spores, the group
Apz'culati contributing to the bulk of the
assemblage. Loplzotriletes and Apiculati­
spo1'is are very dominant. The group Vari­
trileti, a dominant group in zone A is well
represented but is only second in position
to the group A piculati. Leiotriletes and
Retusot1'iletes of the Laevigati group are
also well represented in this zone.
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Monolete spores represented by Laevi­
gatosporites and Punctatosporites are common,
but Thymospora is found in very sITlali
percentage.

Monosaccate pollen represented by
Virkkipollenites, Densipollenites and Stl'io­
monosaccites are mostly absent except for
Densipollenites in the lowermost samples
(F1Q, F1P, FlO) and found in poor percent­
age in the uppermost sample (F1N and
F1M) of this zone.

Nostriated bisaccate pollen represented
by Platysaccus, Cuneat-isporites and Illinites
are either absent or meagrely represented
in this zone.

Striated bisaccate pollen form the second
largest group in this assemblage of this
zone. Striatites, Lahirites, Strotersporites,
Striatopiceites and V ittatina are well re­
presented.

Hamiapollenites, Korbapollenites, Hindi­
pollenites and Schizopollis are poorly re­
presented.

Polyplicate and colpate pollen represented
by Gnetaceaepollenites, Ephedripites, Decus­
satisporites, Ginkgocycadophytus are presen t
in good percentage in all the samples as
well as Guttulapollenites which is interpreted
here as polysaccate.

Zone C - The third zone (Zone C) includes
the uppermost section (Samples F1 Land
F1R) of the second exposure and the section
exposed in the third (F]R-F1C) and the fourth
(F1, F1A, F1B) exposures. This zone is
dominated by striated bisaccate pollen. The
lowermost sample (FiL) is constituted of
50 per cent striated bisaccate pollen. The
percentage of this group gradually increases
in the uppermost (younger) sections. It
is represen ted by over 81 per cen t in the
sample F1F of the third exposure. Striatites,
Verticipollenites, Lahirites, Strotersporites
and Striatopiceites are found in great abun­
dance in all the samples investigated here.
Vittatina, Schizopollis, K ol'bapollenites
and Rhizomaspora are poorly represented.
The nonstriated bisaccate pollen represented
by Platysaccus, Cuneatisporites and I llinites
are not found in sizable percentage.

Trilete spores of the Laevigatt', Apiculati
and Varitrileti groups are poorly represented
in most of the samples. A napiculatisporites ,
Lophotriletes and Apiculatisporis are well
represented in lower most samples (F1L,
F1R and F1R) of this zone. Microbaculi­
spora, Didecitriletes, and Lacinitriletes are
found with a percentage of less than ·5

per cent in the uppermost sample (Fl' FIA,
F1B). Leiotrileles and Retusotriletes are pre­
sent throughout the zone in small percentage.

Monolete spores are represented mostly
by Laevigatosporites and Punctalosporites.

Gnetac eaepollenites, E phedripites, Decus­
satisporites, GuttulapoUcnites and Ginhgo­
cycadophytus are not well represen ted in
this zone.

The above data can be summarized 111

Table 1

TABLE 1- SHOWING THE THREE
DIFFERENT ZONES

r Trilete Rare or accessory
I Monolete Absent or rare
I Monosaccate Rare or accessory
I Nonstriated Rare or accessory

Zone C i bisaccate
Striated Dominant

I bisaccate
I Polyplicate Rare or accessory
L and Colpate

rTciletc
Apiculati dominant,

Varit1'ileli subdomi-
nant, Laevigati ac-
cessory

Monolete Rare or accessory

Zone B ~ Monosaccate Absent or rare
I Nonstriated Rare or accessory
I bisaccate

SubdominantI Striated
bisaccate

Polyplicate Su bdominan t
Land Colpate

r Trilete Varilrileti dominant,
I Apicutati. Laevigati
I subdominant
I Monolete Ftare or accessory
I Monosaccate Absen t or rare

Zone A i Nonstriated Ftare or accessory
bisaccateI Striated Subdominant
bisaccate

I Polyplicate Ftare or accessory
L and Colpate

PALAEOECOLOGICAL INTERPRETATION

The dominance of trilete and monolete
spores in Zone A and B in the bottom sec­
tion indicates that the ferns and fern allies
were the main type of vegetation around
the basin during the period of deposition.
In Zone A, Microbaculispora, Didecitriletes
and Lacinitriletes are the most dominant
genera. It indicates that the ferns or fern
allies which produced triangular to subtrian­
gular spores (in polar view) with differential
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ornamentation pattern on the exine and
regular folds associated with trilete germinal
apeture, were the dominant typeofvegetation
in Zone A. The dominance of the group
ApiC1l.lati in the zone B points out change
in vegetational type among the ferns and
fern allies.

The presence of bisaccate spores-pol1en
in smal1 percentage in Zone A and B prob­
ably shows that the Coniferous Gymno­
sperms. occupied upland regions or there
were only a few of them in and around the
basin during that period.

The good percentage of polyplicates and
col pate pollen particularly in Zone B indi­
cates that Cycads and Chlamydospermous

plants constituted a suhstantial part of the
vegetation around the basin in that parti­
cular period.

The gradual dominance of bisaccate spores­
pollen in Zone C reflects the luxurious vege­
tation of Coniferous Gymnosperms around
the basin. Probably they invaded the
swamp from upland regions perhaps due to
shallowing up of the swamp by silting.
\Vhatever may be the reason, the Coniferous
Gymnosperms once getting a solid ground
and favourable flourishing condition domi­
nated throughout the Z,:me C and shadowed
the ferns, fern allies and CYcads. Thus
three distinct zones of vegetation can be
seen in the sections studiei h2r~.
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EXPLANATION OF PLATES

(All magnificatio·g X 500)

PLATE 1 PLATE 4

1-2. Leiolriletes sp. Photo Nos. 55/22, 52/9.
3-4. Relu50lrileles sp. Photo Kos. 53/20, 54/6.
5. Verruco,isporiles sl1' Photo No. 47/1.
6-7. Anapirulalisporiles veritas sp. nov. Photo

Nos. 50/18, 46/30.
8-10. Anapiculatisporiles sp. A Photo Nos.

53:'9, 53/23, 53/25.
11-12. Anapiculalisporilcs consol1/.ts sp. nov.

l~hoto Nos. 54/21. 57/14.
13. A napicltlalisporiles sp. B. Photo No. 54/26.
14-19. Lopholrileles reclus Bharaowaj and Salujha

Photo Nos. 54/23, 54/9,46/24, 57/28, 52/18,47/27.
20-22. A piculatisporis sp. Photo Nos. 51/22,

5111, 48/12.
23-24. Leschikisporis baccalus sp. nov. Photo

Nos, 51/22,51/2.
25-27. Neomislrickia sp.
28-32. Nlicru!Jarulispora mimdus sp. nov. Photo

Nos. 55/9, 55/25, 55/2, 55/21, 55/7.

68-73. Delisipollenites inllisus Bharadwaj &
SaluJha, Photo Nos. 47/24, 49/21, 45/6, 4(-,/35, 53/33,
48/16.

74-77. Demipollenites millimus sp. nov. Photo
Nos. 46/12, 47/22, 46/35, 46/29.

PLATE 5

78-80. SlrioJ>1()llos{lai/"s ovrtlus BharaG\\'aj, Photo
Nos. 55/27, 53/18, 55/17.

81-82. PlalysacCits sp. Photo Nos. 57/24, 51/7.
83-84. CUllealisporiles sr. Photo Nos. 50/21,

48/21.
85. ll/init?s sp. Photo No. 57/8.
86-90. Strintites orllnlus sp. no\'. Photo Nos.

46/2, 46/34, 47/2, 48/27, 46/26.

PL.-\TE 6

PLAT;;: 2

33-37. Laci1lilrileles miultllts sp. nov. Photo
Nos. 54/19, 70/9, 70/10, 70/12, 48/18.

38-42. Allilrileles de1lslts gen. et sp. nov. Photo
Nos. 54/15, 54/30. 57/17, 54/18.

43-44. Diclyo!rilr-tes sp. Photo No. 54/22.
45-50. l_oevigatosporites co;liensis (Balme &

Hennelly) comb. nov. Photo Nos. 46/16, 50/7,
49/1R, 46/20. 45/34, 52/30.

51, Thymospf]rr.r sp. Photo No. 50/2.

91-95. Siriatites alill' sp. nov. Photo Nos. 46/14,
45/2, 50/11, 47120, 45/5.

96-98. Sirialiles leetus sp. p.OV. Photo Nos.
51/24, 54/16, 49/4.

99. Sirialiles comml/l1is Bharad\vaj & S:tllljha.
Photo No. 47/3.

100-103. Vaticipol/eniles debilis sp. nov. Photo
Nos. 45/8, 51/13, 47/7. 54/12.

104-106. Lo.hiriles (liltias sp. nov. Photo Kos.
49/8, 49/13, 45126

107-112. l.ahiriles an;;usllts sp. nov. Photo 1'\os.
55/15, 50/35,46/18, 55/14,48/24, 51/6

PLATE 7

PLATE 3

113-117. raili,-iles 11"Iin1l11ls sp. nov. Photo Nos.
55/4. 57/30, 52j17. 47/4. 45125

118-120. Lalii,'ites ranis Bharau\I'aj & Sallljha.
Photo Nos. 45/29, 55/23, 46/32

121-122. Loh irile;- P'l;'VUS Bharacl \I'aj & Sa lu j ha.
Photo Kos. 50f14, 47/26.

123-127. fll"l/.dipollenites (onnos/ls sp. no\'. Photo
Nos. 45/13, 47/11, 45/27, 45/15. 47/34.

128-no. Sirolersporites sp. Photo Nos. 45/28.
55126. 46/23.

131. Sinalopieeites l'arills (Bbarach\'aj) comb.
nov Photo No. 46/25.

52-56. Pw.c!alosp01·iles dl.tlcis sr. nov. Photo
Nos. 47/25, 57/27, 49/3, 57/21, 57/26.

57-63. Punclalosporiles mOl'OSttS sp. nov. Photo
Nos. 48/6,52/12,53/17,57/23,52/5,49/9,52/21.

64. Vi·rkhpolleniles sp. Photo No. 45/30.
65-67. Densipollcuiles indicus Bharadwaj. Ph01'o

Nos. 45/23, 46/21, 45/3.
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PLATE 8

132-134,139. Sl1'iatopiceites varius (Bharadwaj)
comb. nov. Photo Nos. 49/22, 47/10, 48/17,
46/17.

135-138. Siriatopiceiles miuutus sp. nov. Photo
N0.s. 55/29, 50/22, 48/2. 45/20.

140. Hamiapolleniles sp. Photo No. 50/6.
141-143. Vitlalina lala \\'ilson. Photo Nos. 46/9,

47/28,48/14.
144-146. Schi~opolhs wodehnu;;ei Venkatachala

& Kar, Photo No.,. 52/7, 51/28, 55/24.
147-148. SchiJopollis disaccoidis Vcnkatachala &

Kar. Photo Nos. 51/+, 57/20.

PLATE 9

149-150, 152, 158-163. Srhi':()/Jollis disaccoidis
Vcnkat"chala & Kar. Photo N0S. 51/21, 51/17,
55/5,55/35,50/29, 501l0, 50/17, 50/19, 510 9.

151, 153-157. Scl'i::opoIl1s otrcmm \'enkatachala
&: Kar. Photo Nos. 55/28, 51/5, 51/18, 54/29,
50/4, 50[33.

164-1 G5. J{ol'bapollel1ilcs IIO,JUS Ii,,·ari. Photo
No,;. 55/12, 55/32.

166-67. Rhizomaspora sp. Photo Nos. 57/12,
54/12.

168. ) Vesicaspora sp. Photo No. 50/15.
169-174. Sulcalisporiles sr. Photo. Nos 55/34

51/31, 48/26, 52/16, 48/11, 50/31.

PLATE 10

175-176. Gin/ig!Jcycadophylus cymbalus (Balme &
Hennelly) Potonie & Lele. Photo Nos. 46/22,
54/13.

177. Gnelaceae!)olleniles sinuous (Balme &
Hennelly) Bharadwaj. Photo Xo. 49/15.

178-182. Gllctaceaepolleniles pllIulatus sp. nov.
Photo Nos. 54/28, 40/33, 54/27, 50/28. 46;7

183-184. Ephedripilcs sp. Photo :\os. 46/3,
46/3l.

185-187. DCl"1Issali'sporites pilus sp. "ov. Photo·
Nos. 53/32, 54/24, 55/30.

188. Dccussalisp01'ites s].'. P!tnlo No. 50;30.
189-190. Derllssnlisporites dU!j/Us sp. no,·. Photo

Nos. 57/25, 50/26.
191-199. GulitJiapolleniles han;;or;iws (Gou l.in)

Yen\<. Goubin & J(ar. Phcto :\"cs. 55/1, 46/19,
51;:1, 50/24, 50/27, 54/1, 49,'6, 50/32, 45/32.
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