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ABSTRACT

Tripathi A 2000. Palynological events during Late Triassic-Early Jurassic time in India. Palaeobotanist
49(3) : 399-408.

Recently acquired palynological data from DubraJPur sediments show the presence of spore-pollen
taxa diagnostic of the Late Triassic-Early Jurassic. The change in palynofloral composition is gradual and
nol abrupt. This palynosequence has been evaluated in terms of dominance/sub-dominance. overall
composition and First Appearance Datums of specific biomarker genera. viz.. Siereisporiles. Foveosporiles.
DiCl)'Ophyllidiles. Nevesisporiles. Llindbladispora, Enwnalasporiu!s, Classopollis, Playjordiaspora.
Sirialopodocarpiles, Arcumipolleniles, Injel'llopolleniles, SWUlvsacciles, MinllIosacclls, Podocarpidiles,
Arallcariaciles and Callialasporiles. On the basis of the changing pattern of palynological characteristics.
seven palynoevents have been identified in the Late Triassic-Early Jurassic strata in Borehole RJNE-32.
Rajmahal Basin, Bihar. The present palynoassemblages are compared with those published previously from
the Late Triassic and Early Jurassic of India. The palynof1oraltransition from late Late Triassic to early Early
Jurassic is reponed in the Dubrajpur sequence.

Key-words- Palynology. Late Triassic-Early Jurassic. Dubrajpur Formation. Rajmahal Basin.
India.
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INTRODUCTION PALYNOLOGICAL OBSERVATIONS

I N the earth's history, periodic events in Gondwana basins in
India have left stratigraphic imprints from Early Permian

to Early Cretaceous. The strata have been classified variously
with different formational names (Fig. 2) in different basins
(Sastry ct al.. 1977). These formations have dist incti ve
lithological and palaeontological characteristics. The
Dubrajpur Formation of the Rajmahal Basin overlies the coal­
bearing Permian sequence and is capped by the volcano­
sedimentary pile of the Rajmahal Formation. The Dubrajpur
beds consist of mainly coarse pebbly clastics with thin
impersistent shale bands (Sengupta, 1985). Palynological
analysis has shown it to be a time transgressive unit spanning
the Triassic to Late JurassiclEarly Cretaceous (Tiwari ct al.,
1984; Tripathi et al., 1992; Tripathi, in press; Tripathi & Ray,
in press). The present palynological data from subsurface
Dubrajpur sediments reveal the presence of spore-pollen taxa
diagnostic of Late Triassic - Early Jurassic age. The studied
material comes from Borehole RJNE-32, in the northern part
of the Rajmahal Basin (Fig. 1) drilled by the Geological Survey

of India.

A variety of palynotaxa occur in the producti ve samples
(PI. I, Figs 1-24). Qualitative as well as quantitative analysis
of spore and pollen distribution through the Dubrajpur beds
shows a sequential change which is gradual and not abrupt.
The following observations are made at different depth levels

in the Borehole RJNE - 32 (Fig. 3).

376·15-380·75 m depth

The poor yield of palynofossils permits qualitative
assessment only and evidence for continuation of Permian
forms with admixture of definite Triassic elements, viz.,
Llll!diJLadispora. Brachysacclls, Staurosaecites, Callul11ispora

and CUffuLapoLlenites.

371·75-376·15 m depth

The assem blage is domi nated by A reuat ipoll cllites
together with Lundbladispora. Other associated taxa are
M atoll isporiles, Clavatisporites. DClIsoispori tc S.

1:-:-JCoal bearing 1----~ Infra - ~\\v] Trap
.,. strata - - trappeon

380 i - - - - I

400~''''':'':'''''''':

E3'nter_
1:::3 trappean

Early
Cretaceous/
Late
Jurassic

i-

f
Early
Jurassic

to
Late
Triassic

t

o
U
8
R

A
J
P
U
R

BARAKAR l Permian

+

Formation Palynodating

Early
RAJMAHAl Cretaceous

- ---- - - --

-_-_-_-_-~ 325.07
:::_:::._:::...:::::_-= .329.00.33100

- - - - 334.00.335·00

,=--:::.-:::-:::-::: 33500.33700
338.00.341·00---------t 348.00.351.00

t-:::.-:-:::.-: 35335

INDEX:

t=-:::.-:::.-.::--r- 367.25
_-_-_-_-[:> 37175.378.15

- - - - -

320

Jv v v vL291.50

300 v v V 299.00

360 ...J--"':------ ~ 359.35

340

Scale Borehole Depth of
(in m) RJNE -32 sample

2.0b--~ 00 m)

2~·

1~'

a7.4~' H

7 0 ';km!
SCALE

Fig. I-Sketch map of India Wilh enlarged portion showing local ion of Borehole RJNE-32, Rajmahal Basin. Bihar and details of strata studied.
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WARDHA
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Fig. 2-Showing various Permian-Jurassic formalional units in various sedimentary basins in India.

Ringosporitcs, Dictyophyllidilcs, Classopollis, Minulosaccus,
Staurosaccitcs, Araucariaciles and Callialasporiles.

367·25 m depth

The assemblage contains Satsangisacciles and
A rcuatipollenites as dominant genera. Associated taxa include
Slriatopodocarpiles, Goubinispora, Convcrrucosisporiles,
Araucariaciles, Callialasporilcs and Podocarpidiles.

353·35 and 359·35 m depth

The assemblage is dominated by Slrialopodocarpilcs with
abundant Arcualipollcniles. These are associated with
Salsangisaccilcs, Minulosaccus, Podocarpidiles,
Stau rosaccites, !lIfe rrlOpollclli les, COil verrucosisporilCS.
Triplexisporiles. Ringospori I CS, Dellsoispo ri I CS,
Enzonalasporiles. Slereisporiles and FOI'cosporilcs.

338,0-341,50 and 348·00-351,00 m depth

The yield of palynofossils is poor. However,
Lundbladispora, Salsangisaccilcs, Minulosaccus and
Podoccupidiles are identifiable. The presence of Parasaccilcs
and Plicalipollenilcs indicate reworking from Permian
sediments.

335·00-337·00 m depth

The genus ArClialipolleniles (particularly A. lellzycnsis)
dominates the assemblage. Associated forms are
Slrialopodocarpilcs, Lundbladispora. Densoisporilcs.
PlaYfordiaspora, Salsangisacciles and Callialasporilcs.

334·0-335,00 m depth

Among the poor yield of palynofossils, the genus
Callialasporilcs is prominent, with C. lLIrbalus as an important
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species. Other taxa recorded are
'N idipofl ellites, Sat sa I1g i sacc i tes,
Osmundacidites and LUlldbladispora.

Podocarpidites,
A ral.lcariacites,

Early Cretaceous components. It is difficult to date Assemblage
3 in the absence of age diagnostic taxa. Hence the assemblage
is not formally named.

329·0-331·00 m depth

The meagre yield of palynomorphs includes
Call ialasporites, LlIIzdbladispora and Striatopodocarpites.

325·07 m depth

The assemblage is dominated by Araucariacites. Also
present are Callialasporites. Podocarpidites, Osmundacidites,
Gleicllel1iidites and Cycadopites.

The assessment of the above palynofloral information
permits identification of three assemblages in the Dubrajpur
sequence.

I. Assemblage I, designated as the Arcuatipollenites
tethyensis Assemblage. is recorded from the 376'15-335 m
interval. The FAD of Classopollis and Callialasporites is
recorded at 371·75-376·15 m depth. The dominance of
Arcuatipoflenites tetlzyensis reflects a Late Triassic
palynofloral composition.

2. Assemblage 2, designated as the Callialasporites
turbatlls Assemblage, occurs at 334-335 m depth. The
dominant C. turbatlls is associated with Podoc{l/pidites and
Araucariacites in the continuing Late Triassic palynofloral
composition.

3. Assemblage 3, recorded from 325·07 m, is dominated
by Araucariacites in association with other Late Jurassic -

AGE DETERMINATION

A comparison of the present palynofloras with others
published from Indian Late Triassic and Early Jurassic strata
(Koshal, 1975, 1984; Lukose & Misra, 1980; Misra et al.,
1996; Maheshwari et al., 1978; Tiwari & Tripathi. 1992;
Prasad. 1997; Prasad et al., 1995; Kumar. 2000) is shown in
Figure 4 and is discussed below.

The composition of the palynoflora is definitely Triassic
- Early Jurassic due to the presence of Arcuatipo{{ellites,
M inu tosaCCllS, St a u rosacc ites, M atoll ispori tes,
CIa vati spo ri tes, Dictyophyll id ites. TripI exispori tes.
Rillgosporites, Nevesisporites. etc. The presence of
Ellzollalasporites, Stereisporites, Foveosporites and
Arcuatipollellites tetlzyensis imparts a Late Triassic aspect at
371,75-376·15 m depth. Millutosaccus crel111larus.
Dictyopltyllidites lIIortonii and Polycillgulatisporites
erellulatus suggest a still younger aspect, i.e., Late Triassic
(Norian-Rhaetic) to Early Jurassic (Hettangian). The
appearance of Classopollis and Caflialasporites at 371·75­
376·15 m depth heralds a change in the palynological
composition. Their introduction suggests a still younger dating.
The presence of Callialasporites suggests the onset of Jurassic
sedimentation. The establishment of Callialasporites in the
older palynofloral association at 334,00-335,00 m depth
indicates an Early Jurassic age (Helby et al.. 1987; Burger,

/'..... PLATE 1
(All photomicrographs x 500)
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EnZ.llnalaspllriln vigen\ Leschik 1955; sample depth 359'35
m; BSIP Slide No. 12424.
EI/zol/alaspllrile.\ del/sus Dolby & Balme 1976; sample depth
35935 m: BSIP Slide No. 12421
DellWli~pnriln velalus Weyland & Krieger 1953: sample depth
353·35 m: [lSIP Slide No. 12426
Playfllrdiaspllra ('al/('e/llisa (Playford & Dettmann) Vijaya
1995; sample depth 353·35 m: BSIP Slide No. 12426.
Arnwliplillenile.\ lelhyell.lis (Vijaya & Tiwari) Tiwari & Vijaya
1995: sample depth 371'75-37615 m: [lSIP Slidc No 12420
Pnlycil/gulalispllriln ('I'e/lllialus Pbyford & Dellmann 1965:
sample depth 35935 m: BSIP Slide No. 12422.
Fnveospllriln IIwreloellsis de Jersey 1964; sample depth 353·35
m; BSlP Slide No. 12425.
Cyclilirileies IIligllgl'Onifer Mjdler 1964; sample depth 35935
m: BSJP Slide No. 12423
Ali.lpuriles sp .. sample depth 353'35 m: BSIP Slide No. 12426.
PlicalisQi'!'us badills Pautsch 1971: sample depth 35335 m:
BSIP Slide No 12426.
Ril/gosporiles .!;',I'SlIlaIUs (Balme) Tiwari & Rana 1981. sample
depth 35935 m; BSIP Slide No. 12424.
LUI/dbladi.lpnra bre"icula Balme 1963; sample depth 371'5­
376'15 m: BSIP Slide No. 12418
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II/t'el'l/opo/lel/iles jal/arellsis KumJrJn & Maheshwari 1980:
sample depth 35335 m: [lSIP Slide No. 12426.
Mill/l/o.w(·(·u.\ ael/lIlall/s Dolby in Dolhy & [lalme 1976: sample
depth 371'5-376'15 m: BSIP Slide No. 12419
Nevesi.lporiles "allaills de Jersey & Paten 1964: sample depth
35935 m: BSIP Slide No. 12421
A('('ililisporile.1 legal us Leschik J955: sample depth 359'35 m:
BSIP Slide No. 12421
Dif'/yophy/lidiln II/orlollii (de Jersey) Playford & Dellmann
1965; sample depth 35935 m: £lSIP Slide No. 12422.
Triplexisporiln plaY.fi,rdii (de Jersey & Hamilton) Foster 197<):
sample depth 35935 m; BSIP Slide No. 12424.
Granulate alete; sample depth 371.75 - 376 15m: BSW Slide
No. 12418.
Callialasporiles l1Ii{'/'oveialus Schultz 1966: sample depth 334­
335 m; BSIP Slide No. 12427-
Classopollis meyerilla de Jersey 1973: sample depth 371 '75·
37615 m: BSJP Slide No 12418.
Callialasporiles dOli/pieri ([lalme) Dev 1961. sJmple depth
371'75-376'15 m: BSIP Slide No. 12427
Arall('Qriaf'iles australis Cookson ex Couper 1953: sample depth
37175-376'15 m: [lSIP Slide No. 1241<)
COllbilli.lpora lI/orolldavell.\i.1 (Gouhin) Tiwari & Rana 1981.
Sample depth 371'75-37615 m: BSIP Slide No 12420.
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Depth Dominant Taxa Other significant taxa Characteristic E
of feature of event v
yielding e
sample n

t
325,07 Araucariacites CaUialasporites, Podocarpidites, Established

Osmundacidites, Gleicheniidites, Late/Early Jurassic
Cycadopites Palynoflora

329.00 Poor yield Striatopodocarpites, Plicatipollenites, Reworking of
to Parassacites Permian
331.00 Palynomorphs

334.00 CaUialasporites Podocarpidites, Araucariacites, Proliferation of 7
to NidipoUenites, Satsangisaccites, Calfjalasporites
335.00 Lundbladispora, Osmundacidites furbafus

335,00 ArcuatipoUenites Striatopodocarpites, Lundbladispora, Proliferation of 6
to Densoisporites, Playfordiaspora, ArcuatipoUenites
337,00 Satsangisaccites, Goubinispora, tethyensis

CaUialasporites
338,00
to
341.50

Poor yield Reworking of
348.00 Lundbladispora, Minutosaccus, Permian taxa 5
to Satsangisaccites, Podocarpidites,
351.00 Striatopodocarpites, PlicatipoUenites,

Parasaccites

353.35 Arcuatipollenites, Satsangisaccites,
Podocarpidites, Staurosaccites,
Infemopollenites, Playfordiaspora,
Nevesisporites, Ringosporites, OrbeUa

359,35 Striatopodocarpites Arcuatipollenites, Satsangisaccites, Striate bisaccate 4
Minutosaccus, Podocarpidites, phase
Enzonalasporites, Triplexisporites,
Ringospora, Cyclotriletes, Staurosaccites,
Stereisporites, Foveosporites

367.25 Satsangisaccites ArcuatipoUenites, Striatopodocarpites, Proliferation of 3
Goubinispora, Podocarpidites, nonstriate bisaccate
Araucariacites, Callialasporites

371.75 Arcuatipollenites Lundbladispora, Matonisporites, FAD of 2
to Clavatisporites, Ringosporites, Calfjalasporites,

376.15 DctyophiUidites, Classopollis, Minutosaccus, diversification of
Staurosaccites, Araucariacites, taeniate bisaccate
Calfjalasporites and granulose alete.

376.15 Poor yield Brachysaccus, Staurosaccites, Presence of Late 1
to Lundbladispora, GufuQapoUenites, Triassic palynotaxa

380.15 Callumispora

381.00 Typical Late Permian Palynoflora -
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1990, 1995). Thus the sequence under consideration contains
a palynofloral transition from Late Triassic to Early Jurassic.

PALYNOEVENTS

The palynoassemblages exhibit a gradual compositional
change within which seven palynoevents are identifiable (Fig.
3).

Palynoevent I-shows presence of Bracliysaccus,
Slaurosacciles and LlIIldbladispora.

Palynoevent 2-is marked by dominance of
Arcuatipollelliles, FAD of Callialasporites and Classopollis,
and abundance of microgranulate alete forms. Millutosaccus
crenulatus and Diclyopliylliditcs lIlortonii are present.

Palynoevent 3-has abundant Satsangisaccitcs and
A rcualipollenitcs.

Palynoevent 4-shows abundance of Striatopodocarpites
in association with Arcllatipollcnitcs, Minutosacclis and
Enzonalasporiles.

Palynoevent 5-records reworking of Permian sediments.
Palynoevent 6-shows abundance of Arcuatipollcnitcs

tethycnsis and absence of Staurosacciles, Millutosaccus and
Enzonalasporilcs.

Palynoevent 7-records proliferation of Callialasporitcs
turbatus.

THE TRIASSIC-JURASSIC BOUNDARY

The Triassic-Jurassic boundary is less clarified than the
Permian-Triassic, Jurassic-Cretaceous and Cretaceous­
Tertiary, principally because of the floristically defined hiatus
between Late Triassic and Early Jurassic sequences identified
in various basins (Maheshwari ct aI., 1978; Prasad et al., 1995).
The Geological Survey of India has opined that the Triassic­
Jurassic boundary passes imperceptibly through the Dubrajpur
Formation and the present palynological study confirms that
view.

From the Indian Peninsula, there is no prior palynological
report of the transition from the late Late Triassic to early
Early Jurassic; rather, the hiatus has been observed (Prasad cl
al., 1995). Kaushal (J 975) described Rhaetic-Liassic - Late
Triassic and Early Jurassic palynoassemblages from the
borehole in Banni, Kachchh. That report does not provide
enough details to comment on the pal ynological transition from
the Late Triassic to Early Jurassic. However, the published
palynological data from Australia clearly indicate that the latest
Triassic palynofloras are rich in bisaccate pollen with the
inception of Classopollis and the Early Jurassic palynofloras
are either rich in or have dominance of the Classopollis group

/'

of pollen (Helby el al .. 1987; Burger, 1995) That taxon has
palaeoenvironmental significance, showing diversification JI1

coastal environments (Vakhrameev, 1981). Its occurrence as
rare element in bisaccate dominated palynoflora may retlect a
non-coastal (hinterland) situation for the presently studied
Dubrajpur sequence. The Triassic/Jurassic boundary is drawn
in Australia within the Polycinglilatisporites crenulallls Zone
(Helby et al., 1987; Burger, 1990, 1995) which ranges from
late Early Norian to early Late Hettangian. The present
Arcualipollcniles lelhycnsis zone is comparable to the
Polycingliialisporitcs crcnulatus Zone of Australia (Fig. 5) in
having Polycingulatisporitcs crenulatus and Classopol/is
lIleyeriana. Thus, the transition of Late Triassic-Early Jurassic
palynoflora is evidenced in the presently identified
Arcuatipollcnites tetliyensis Assemblage -I in the Dubrajpur
Formation of the Rajmahal Basin. The current palynological
observations made in the Dubrajpur sediments are indicative
of a gradual transition of palynofloral composition particularly
with reference to gymnospermous elements. The broad
sequential order of palynofloral change, from oldest to
youngest within the Late Triassic to Early Jurassic of the
Rajmahal Basin is as follows:

MONOSACCATEPOLLEN

I
TAENIATE BISACCATE POLLEN

I
STRIATE BISACCATE AND TAENIATE BISACCATE

POLLEN

I
TAENIATE BISACCATE POLLEN + CINGULATE

TRILETE SPORE

CONCLUSIONS

The palynological analysis of Dubraj pur sediments leads
to the following conclusions:

1. The palynofloral composition indicates a Late Triassic­
Early Jurassic age affiliation filling a previously unrecorded
gap in the time transgressive Dubrajpur Formation.

2.Seven palynoevents are identified, based on
abundances and appearances of particular palynotaxa and on
the overall composition of assemblages.

3. The palynofloras of the Late Triassic and Early Jurassic
are dominated by striated or taeniate bisaccate and

Fig. 3-Details of palynonoral composilions and palynonoral events recognised in Borehole RJNE-32. Rajmahal Basin. Bihar.
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Series Stages Rajrnahal Basin Australia
(1) (2,3)

J <

U
E R Sinernurian CaJliaJasporites turbatus Zone CoroUina torosa Zone
A A
R S

--~ ..... _.......... -............................................ _...................................... ............... _-_ ..... ---------------------------.---------

L S Hettangian
y I

C

T Arcuatipollenites tethyensis Po/ycingulatisporites

R Zone crenulatus Zone

L I
A A
T S Rhaetic
E S

I Craterisporites rotundus Zone
C

Fig. 5-Correlation of LaIc Triassic-Early Jurassic palynological assemblages from Rajmahal Basin. India and Australia. (I) Presenl Siudy (::') Helby ('I til..

1987 (3) Burger. 1990. 1995.

monosaccate taxa in the Rajmahal Basin in contrast to
nonstriate bisaccate and Classopo//is group respectively.
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