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ABSTRACT

Maslova NP, Tekleva MV, Sokolova AB, Broushkin AB & Gordenko NV 2011. Platanoid infructescences Friisicarpus
kubaensis sp. nov. and leaves Ettingshausenia kubaensis sp. nov. from the Albian-Cenomanian of Chulym-Yenisei
depression, Russia. The Palaeobotanist 60(2): 209-236.

New species of an infructescence of Friisicarpus kubaensis N. Maslova, Tekleva & Sokolova and leaves of
Ettingshausenia kubaensis N. Maslova & Sokolova, sp. nov. are described from the Albian-Cenomanian of Chulym-
Yenisei depression, Russia. Similar epidermal characteristics and joint co-occurrence of the described infructescences and
leaves imply that the leaves and infructescences belong to the same plant.

Key-words—Friisicarpus, Ettingshausenia, Cretaceous, Leaf fossils, Infructescence, Pollen.

pqyhe&; sful h voueu] : l  ds ,Ychvu&l suksesfuvu l s i zkIr IysVkukWbM bUÝDVsDl sUl sl  ÝkbZl kbdki Zl  dqcsfUl l  t kfr
uoe ,oa bZfVax' kkWl sfu; k dqcsfUl l  t kfr uoe i fÙk; k¡

uVkfy; k i h- ekLyksok] ekfjvk oh Vsdysok] , ysDt saMªk ch- l ksdksyksok] ,ukVkWyh ch- czkWf'du ,oa uVkfy; k oh- xkWMsZUdks

l kj ka' k

pqyhe&;sful h voueu] : l  ds ,Ychvu&l suksesfuvu l s i zkIr ÝbZl kbdki Zl  dqcsfUl l  ,u- ekLyksok] VsDysok o l ksdksyksok dh ,d bUÝDVsDl sUl sl
uohu t kfr rFkk bZfVax'kkWl sfu;k dqcsfUl l  ,u- ekLyksok o l ksdksyksok dh i fÙk;k¡] t kfr uoe of.kZr dh xbZ gSaA of.kZr bUÝDVsDl sUl l  ds vf/kpeZ vfHky{k.ku
o l a;qDr l g&i zkfIr ,oa i fÙk;k¡ bafxr dj rh gSa fd i fRr;k¡ vkSj  bUÝDVsDl sUl l  ml h ouLi fr dh gSaA

l aDsÿr&' kCn—ÝkbZl kbdki Zl ] bZfVax'kkWl sfu;k] pkde; ] iRrh t hok'e] bUÝDVsDl sUl l ] i j kxA

INTRODUCTION

T o date, palaeobotanical studies have achieved
considerable success in revealing the geological history

of the Platanaceae, whose members have played a significant
role in the Cretaceous and Early Cenozoic floras of the Northern
Hemisphere. The modern family is monotypic, however, having

appeared in the Early Cretaceous (the earliest findings are
dated to the Albian, Friis et al., 1988; Crane et al., 1993;
Pedersen et al., 1994), it showed a considerable diversity of
genera as early as the Late Cretaceous-Paleogene. Fossil
members of the Platanaceae are known both as leaf and
reproductive remains.
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ABSTRACT

Singh KJ, Chandra S & Saxena A 2011. Tatapania gen. nov., a possible cone of Schizoneura gondwanensis Feistmantel
from the Late Permian in the Tatapani-Ramkola Coalfield, India. The Palaeobotanist 60(2): 251-263.

Tatapania-a new genus of equisetalean fructifications, is represented by oblong-ovate bractless cones recorded from
the Late Permian strata exposed in Banki Rivulet in Tatapani-Ramkola Coalfield, Chhattisgarh State, India. This is the
first record of compact, conical and possibly terminal sphenophyte cones from the Lower Gondwana. The cones may
have been related to Schizoneura gondwanensis as these are found in association with sterile equisetalean stems and leaves
of Schizoneura gondwanensis in the same beds.

Two new species, viz. Tatapania indica and T. obcordata, have been instituted for the genus. Both species closely
resemble cones of modern Equisetum. The presence of a compact cone similar to that of an extant Equisetum as early as
Late Permian of Gondwana is interesting, especially when no member of Palaeozoic sphenophytes possessed such
compact cones. The present find also supports the hypothetical model of Naugolnykh (2004a) wherein he proposed the
evolution of the compact strobilus and peltate sporangiophore in modern Equisetum from the Late Palaeozoic ancestors.
The double or single cones of Tatapania have been placed intermediate between Equisetites arenaceus with three cones
attached together and Neocalamites carreri having single cone in the Naugolnykh’s evolution model of Equisetum. A
reconstruction of Schizoneura gondwanensis plant having Tatapania cones attached on the apices of the leaf bearing
branches has been attempted.

Key-words—Sphenophyte, Equisetales, Fructification, Peltate disc, Terminal cone, Late Permian.

rkrkikfu;k uo oa'k] Hkkjr esa rkrkikuh&jkedksyk dks;yk {kss= ds Ik'p ifeZ;u ls izkIr lkbt+ksU;qjk xksaMokusfUll
QkbLVesaVy dk ,d laHkkO; 'kadq

deythr flag] 'kSyk panzk ,oa vatq lDlsuk

lkjka'k

rkrkikfu;k&bDohlhVkyhu Qyu dk ,d uohu oa'k] rkrkikuh&jkedksyk dks;yk {ks=] NRrhlx<+ jkT;] Hkkjr ds cadh&miunh esa vukofjr Ik'p ifeZ;u
Lrjh ls vfHkfyf[kr vk;r:Ik&vaMkdkj lgif=dk jfgr 'kadq n~okjk :ikf;r gSA fupys xksaMokuk ls lagr] 'kaDokdkj ,oa laHkor;k varLFk LQhuksQkbV 'kadqvksa
dk ;g igyk vfHkys[k gSA 'kadqvksa dk laca/k lkbt+ksU;wjk xksaMokusfUll ls jgk gksxk D;ksafd ;s mUgha laLrjksa esa lkbt+ksU;wjk xksaMokusfUll ds vuqoZj bDohlhVkyhu
ruksa o ifRr;ksa ds laxq.ku lfgr ik, x, gSaA

nks u, oa'k vFkkZr rkrkikfu;k bafMdk ,oa Vh-vkWCdksMsZVk oa'k gsrq laLFkkfir gSaA nksuksa oa'k vk/kqfud bDohlsVe ds 'kadqvksa ls ?kfu"Brk ls lkE; j[krs
gSaA xksaMokuk dh Ik'p ifeZ;u dh rjg igys ,d ekStwnk bDohlsVe ds ln`'k lagr 'kadq dh fon~;ekurk fnypLi gS] fo'ks"kr% ftl le; iqjkthoh 'ksuksQkbVksa
dk dksbZ Hkh lnL; ,sls 'kadqvksa ls ;qDr FkkA ekStwnk izkfIr ukSxkWYuh[k ¼2004d½ ds ifjdYiukRed ekWMy dk Hkh leFkZu djrh gS ftlesa mUgksaus Ik'p iqjkthoh
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INTRODUCTION

The existence of the sphenopsids can be traced from the
Early or Middle Devonian rocks, however they flourished

luxuriantly during the Carboniferous Period and had maximum
diversity at this time. The group then gradually declined and
at present its only survivor is the genus Equisetum with around
fifteen species (Taylor et al., 2009). Many sphenopsids were
massive arborescent species during the Carboniferous Period,
particularly in the northern hemisphere. In contrast, in the
southern hemisphere they were herbaceous during Permo-
Carboniferous times with comparatively few species.

The sphenopsids form a sizeable portion of the
Glossopteris flora, and belong to the genera Sphenophyllum,
Trizygia, Benlightfootia, Raniganjia, Bengalia, Barakaria,
Lelstotheca, Annularia, Schizoneura, Phyllotheca,
Lobatannularia, Gondwanophyton, Paracalamites (all leaf
forms) and the leafless equisetalean stems. However, the
reports of fertile organs are few in the Lower Gondwana flora
in comparison to the rich and diverse fertile sphenopsids of
the northern Carboniferous-Permian Euramerican and Angara
floras represented by Sphenophyllum, Parasphenophyllum,
Archaeocalamites, Calamites, Neocalamites, Annularia,
Asterophyllites, Lobatannularia, Dicalamophyllum,
Umbellephyllites, Cruciaetheca, Paracalamitina and
Equisetites.

The strobili of different species of Sphenophyllum
(known from both European and North American floras) were
initially kept in a morphogenus Sphenophyllostachys which
later on transferred to the genus Bowmanites (Hoskins &
Cross, 1943) with its widely known species dawsonii.

The calamitean cones are generally referred to the
morphogenus Calamostachys represented by a number of
species. Calamostachys americana from the Upper
Pennsylvanian of North America (Arnold, 1958) is one of the
largest species of this genus and C. binneyana is the best
known and commonly occurring species, that is common in
the coal measures in Europe and also known from the
Pennsylvanian of North America (Taylor, 1967). Another
calamitean cone, Palaeostachya reported from the
Mississippian to Pennsylvanian of Europe is quite similar to
Calamostachys. Palaeostachya vera is described from the
Lower Coal Measures of England (Seward, 1898).

Equisetinostachys known from the Permian of the middle
Fore-Urals, Russia (Naugolnykh, 1998, 2004a) is a very typical
sphenopsid reproductive structure of Tchernoviaceae family.
The other very peculiar taxon, i.e. Paracalamitina striata,

also from Tchernoviaceae is known from the uppermost Lower
Permian Pechora Cis-Urals, Russia (Naugolnykh, 2002, 2004b).

The first authentic record of equisetalean fructification
in the Gondwana has been reported on Phyllotheca australis
from Upper Late Permian of Australia (Townrow, 1955). Meyen

Fig. 1—Geological map of a portion of the Tatapani-Ramkola Coal-
field, Sarguja District, Chhattisgarh State showing the collec-
tion locality (after Raja Rao, 1983).

iwoZtksa ls vk/kqfud bDohlsVe esa lagr 'kadq o isYVsV chtk.kq/kkuh/kj dk fodkl izLrqr fd;k FkkA ,d lkFk layXu rhu 'kadqvksa lfgr bD;wlsVkbfVl ,jsukfl;l
ds chp rkrkikfu;k ds ;qXe ;k ,dy 'kadq e/;orhZ gSa vkSj fu;ksdSykekbfVl djsZjh] bDohlsVe ukSxkWYuh[k ds fodkl ekWMy esa ,dy&'kadq ;qDr gSaA i.kZ fnDdks.k
'kk[kkvksa ds ,fiDl ij layXu rkrkikfu;k 'kadqvksa ;qDr lkbt+ksU;wjk xksaMokuksfUll dh iqulZajpuk dk iz;kl fd;k x;k gSA

laDsÿr&'kCn—LQsuksQkbV] bDohlhVsYl] Qyu] isYVsV pfØdk] varLFk 'kadq] Ik'p ifeZ;uA
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ABSTRACT

Singh S, Scharf BW, Khandelwal A & Mohanti M 2011. Modern pollen-vegetation relationship as an adjunct in the
interpretation of fossil pollen records in the Chilka Lagoon, Odisha, India. The Palaeobotanist 60(2): 265-271.

In the present investigation, an attempt has been made to evaluate modern pollen-vegetation relationship in the
surface sediments of the Chilka Lagoon, Odisha. The ecosystem of the Chilka Lagoon has remained unique throughout its
existence and the data generated from the analysis of surface sediments can be used for the interpretation of palynological
results in terms of past vegetation and climate around the Chilka Lagoon. The palynological investigations exhibited the
dominance of midland taxa over the peripheral and fresh water taxa. The modern pollen-vegetation relationship as
represented by the pollen spectra reflects the local and nearby vegetation in a consistent way. Core mangrove pollen
grains were poorly registered in the pollen spectra as they are either absent or represented in a degraded form in the present
vegetation scenario. However, good representation of grasses showed a more or less close coherence with their actual
composition in the present vegetation cover.

Key-words—Modern pollen-vegetation, Palynology, Chilka Lagoon, Odisha.

fpYdk ySxwu] vksfM' kk] Hkkj r esa t hok' e i j kx vfHkys[kksa dh O; k[ ; k esa l gca/k ds : Ik esa vk/kqfud i jkx&ouLi fr
l aca/krk

f' kYi k fl ag] c[kkZMZ MCY; w- ' kkQZ] vk' kk [kaMsyoky ,oa eueksgu eksgarh

l kj ka' k

' ekSt wnk vUos"k.k esa] fpYdk ySxwu] vksfM'kk ds Ik̀"Bh;  vol knksa esa vk/kqfud i j kx&ouLi fr l aca/krk ewY;kafdr djus dk i z; kl  fd;k x;k gSA fpYdk ySxwu
dk i kfj fLFkfrd ra= bl dh l ewph fon~;ekurk esa vn~forh;  j gk gS rFkk Ik̀"Bh;  vol knksa ds fo'ys"k.k l s fudyk vk¡dM+k fpYdk ySxwu ds pgqavksj  xr ouLi fr
o t yok;q ds i j kxk.kfod i fj .kkeksa esa fo'ks"k ' kCnksa l s O;k[ ; k gsrq i z;qDr fd;k t k l drk gSA i j kxk.kfod vUos"k.kksa us i fj j s[kh;  o vyo.k t y VSDl k i j
e/;ns'kh;  VSDl k dh i zeq[krk fn[kkbZA i j kx Li sDVªk l s ;Fkkfu#fi r vk/kqfud i j kx&ouLi fr l aca/krk fLFkj  : Ik esa LFkkuh;  ,oa vkl &i kl  dh ouLi fr i zfrfcafcr
dj rh gSA i j kx Li sDVªk esa ØksM eSaxzkso i j kx d.k vYi rk esa nt Z gSa D;ksafd os orZeku ouLi fr i fj ǹ' ;  esa ; k rks gSa ugha] ; k de gSaA fQj  Hkh] orZeku ouLi fr
vkPNknu us muds okLrfod l a?kVu ds l kFk ?kkl ksa ds vPNs fu: i .k us de ; k T+;knk l acn~/krk fn[kkbZA

l aDsÿr&' kCn—vk/kqfud i j kx&ouLi fr] i j kxk.kqfoKku] fpYdk ySxwu] vksfM'kkA
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ABSTRACT

Mehrotra RC, Basumatary SK, Bera SK, Srivastava G, Sarma GC & Baruah CK 2011. First report of the plant fossils
from the Manas National Park, Assam, India. The Palaeobotanist 60(2): 273-280.

Plant fossils, mainly leaf impressions, are described for the first time from the Tipam Group of rocks exposed at
Subankhata Locality in Manas National Park in Baksa District of Assam. Two new fossil leaves showing affinities with
Parashorea stellata Kurz and Shorea ovalis (Korth.) Bl. respectively of the family Dipterocarpaceae, along with a fern
frond of Cyclosorus resembling C. proliferus (Retz.) Tard. and C. Chr. of the family Thelypteridaceae are described from
the present assemblage. In addition, impressions of a monocot stem and a seed-like structure are also reported. These plant
fossils indicate Middle-Late Miocene age and existence of rain forest in the region during the period of deposition of the
rock successions.

Key-words—Leaf impressions, Dipterocarpaceae, Thelypteridaceae, Miocene, Palaeoclimate.

i kni  t hok' eksa dh ekul  j k"Vªh;  i kdZ] v l e] Hkkj r l s i gyh fj i ksVZ

vkj -l h- esgjks=k] , l -ds- cl qerkjh] , l -ds- csjk] xkSjo JhokLro] t h-l h- ' kekZ ,oa l h-ds- c: vk

l kj ka' k

vl e esa cDl k ft ys ds ekul  j k"Vªh;  i kdZ esa l qca[rk mi cLrh esa vukofj r pV~Vkuksa ds Vhi e l ewg l s i gyh ckj  i kni  t hok'e eq[ ; r% i Rrh eqnzk'e
of.kZr dh xbZ gSaA FksyhVsjhMsl h dqVqac ds l h- i zpqj ksn~Hkoh ¼j st +½ VkMZ o l h- l h,pvkj  l s feyrh&t qyrh l kbDyksl ksj l  ds i .kkZax i zi .kZ l fgr fMIVsj ksdki sZl h dqVqac
ds Øe'k% i Sj k'kksfj ; k LVsysVk dqt +Z o ' kksfj ; k vksoksfyl  ¼dksFkZ-½ Cywe l s ca/kqrk n'kkZrh gqbZa nks uohu t hok'e i fÙk;k¡ ekSt wnk l eqPp;  l s of.kZr dh xbZ gSaA bl ds
vykok] ,d cht i =h ruk dh eqnzk'esa ¼Nki sa½ rFkk cht  dh rj g l aj puk Hkh feyh gSaA ;s i kni  t hok'e pV~Vku vuqØeksa dh fu{ksi .k dh vof/k ds nkSj ku i zns'k
esa e/;&vafre e/;uwru vk;q ,oa o"kkZ i zpqj  ou dk vfLrRo bafxr dj rs gSaA

l aDsÿr&' kCn—IkRrh eqnzk'esa] fMIVsj ksdki sZl h] FksyhVsjhMs, l h] e/;uwru] i qj kt yok;q A

INTRODUCTION

The Manas National Park or Manas Wildlife Sanctuary (Fig.
1) is known for its rare and endangered endemic wildlife in

Assam, India. Located in the Himalayan foothills, it is
contiguous with the Royal Manas National Park in Bhutan.
The name of the park is originated from the Manas River, which

is named after the serpent goddess Manasa. The park area
falls in six districts of Assam, namely Kokrajhar, Bongaigaon,
Barpeta, Nalbari (including the newly constructed Baksa),
Kamrup and Darrang. The Manas River is a major tributary of
the Brahmaputra River which passes through the heart of the
National Park. It also demarcates the International Border
between India and Bhutan.
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ABSTRACT

Quamar MF & Chauhan MS 2011. Late Holocene vegetation, climate change and human impact in southwestern
Madhya Pradesh, India. The Palaeobotanist 60(2): 281-289.

Pollen analysis of a 2 m deep sediment profile from the dried Kachhar Lake, Sehore District, has demonstrated that
between 2050 and 1610 yr BP, open Acacia-scrub forest constituted of Acacia cf. nilotica, Grewia, Mitragyna, Sapotaceae
flourished in the region under relatively warm and humid climate with moderate monsoon precipitation, than that prevails
today. The retrieval of fragmentary charcoals implies the repeated forest fire incidences. The presence of Cerealia and
ruderal plant taxa, viz. Cannabis sativa, Cheno/Am, Caryophyllaceae, etc. suggests the agricultural practices in the region.
Between 1610 and 600 yr BP, Acacia-scrub forest turned profuse with expansion of Acacia  cf. nilotica  and other
arboreals, viz. Shorea robusta, Terminalia, Grewia and Madhuca indica in response to more-humid climate with the onset
of increased monsoon precipitation. Agriculture practice continued with same intensity as before. Since 600 yr BP
onwards, the climate changed to less-humid as indicated by decline in Acacia-scrub forest. The decline in Cerealia reflects
the low pace of agriculture practice.

Key-words—Late Holocene, Vegetation, Climate, Pollen analysis, Southwestern Madhya Pradesh.

Hkkj r esa nf{k.k i f' pe e/;  i zns' k dh vafre gksyksl hu ouLi fr] t yok; q i fj orZu ,oa ekuoh;  i zHkko

       ,e-,Q- d+ej  ,oa ,e-, l - pkSgku

l kj ka' k

ft yk l sgksj  dh ekSt wnk l w[kh gqbZ dNkj  >hy l s i zkIr 2 eh- xgjh i fjPNsfndk ds i j kx fo'ys"k.k us n'kkZ;k gS fd 2050 vkSj  1610 o"kZ i woZ ds e/; ]
l k/kkj .k ekul wu vo{ksi .k l fgr dks".k o vknzzZ t yok;q dh l ki s{kr;k ds varxZr {ks= esa ,dsf' k; k ds rqyuh;  fuyksfVdk] xzsfo;k] fe=xk;uk] l si ksVsl h ds l a?kfVr
[kqys ,dsf' k; k&>kM+h ou Qy&Qwy j gs Fks t ks fd vkt  i zòRr gSA  [kafMr ydM+h ds dks;ys dh i qu% i zkfIr ckj ackj  ou vfXu ?kVuk,a nwf"kr dj rh gSA  vukt
o dwM+kokl h i kS/kk VSDl k vFkkZr Hkk¡x] dhuks] dSfj ; ksfQysl h bR;kfn dh ekSt wnxh {ks= esa [ksrh&ckjh l q>krs gSaA  1610 o 600 o"kZ i woZ ds chp] c<+rs ekul wu
vo{ksi .k dh 'kq: vkr ds l kFk vfr&vknzZ t yok;q dh vuqfØ;k esa ,dsf' k; k t kfr fuyksfVdk o vU;  ò{kh;  vFkkZr ' kksfj ; k j kscLVk] VfeZusfy;k xzsfo;k vkSj  e/kqdk
bafMdk ds QSyko ds l kFk ,dsf' k; k&dqat  ou i zpqj  gks x;kA  [ksrh&ckjh i gys t Sl h rhozrk dh rj g gksrh j ghA  600 o"kZ i woZ l s] t Sl k fd ,sdsf'k; k&dqat  ou
esa g~okl  l s bafxr gS t yok;q vYi &vknzZ esa rCnhy gks xbZZ vukt  esa voufr [ksrh&ckjh dh vYi  i zxfr i zfrfcafcr dj rh gSA

l aDsÿr&' kCn—vafre gksyksl hu] ouLi fr] t yok;q] i j kx fo'ys"k.k] nf{k.k&i f'peh e/;  i zns'kA
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ABSTRACT

Trivedi A, Kotlia BS & Joshi LM 2011. Mid-Holocene vegetation shifts and climate change in the temperate belt
of Garhwal Himalaya. The Palaeobotanist 60(2): 291-298.

Pollen analysis of 3.06 m deep sediment core from the temperate lake-Nachiketa Tal, has brought out the vegetation
shifts and climatic oscillations in the temperate region of Garhwal Himalaya since Mid-Holocene. The pollen sequence
depicts that between 5,304 and 3,912 yr BP the mixed conifer forests dominated by Pinus cf. wallichiana together with
Cedrus and Abies occupied most of the landscape under a regime of a cold and dry climate. The record of pollen of aquatic
element, Potomogeton and freshwater alga-Botryococcus implies the existence of the lake. The broad-leaved forests
mainly constituted of oak (Quercus cf. semecarpifolia) occurred sparsely in the moist and shady situations. Between
3,912 and 2,975 yr BP the mixed conifer forests got transformed into mixed oak-broad-leaved forests as evidenced from
the much expansion of Quercus and improvement of its close allies Alnus, Betula, Carpinus, Juglans, Salix, etc. This
change in the vegetation pattern suggests that a warm and humid climate prevailed in the region. Around 2,975 to 1,872
yr BP the abrupt decline in Quercus and its broad-leaved associates and a corresponding spurt in Pinus cf. wallichiana
reflect the re-establishment of pine dominated conifer forests with reversal of cool and dry climate. Subsequent expansion
of Quercus and broad-leaved taxa around 1,872 to 767 yr BP and declining trend of conifers took place with the
prevalence of warm and moderately humid climate. The sporadic encounter of Cerealia pollen during this phase indicates
that the area was under cereal-based agricultural practice. Since 767 yr BP onwards a warm and less humid climate prevailed
than before and consequently relatively less-diversified mixed broad-leaved oak forests continued to thrive in the region,
with relatively reduced frequencies of Quercus and other thermophillous broad-leaved elements.

Key-words—Palaeovegetation, Palaeoclimate, Mid-Holocene, Nachiketa Tal, Garhwal Himalaya.

x<+oky fgeky;  ds ' khrks".k dfVca/k esa e/;  gksyksl hu ouLi fr foLFkki u ,oa t yok; q i fj orZu

vat fy f=osnh] ch-, l - dksVfy; k ,oa ,y-,e- t ks' kh

l kj ka' k

' khrks".k >hy&ufpdsrk rky l s i zkIr 3.06 eh- xgj s vol kn ØksM ds i j kx fo'ys"k.k us e/;  gksyksl hu l s x<+oky fgeky;  ds ' khrks".k {ks= esa ouLi fr
foLFkki u ,oa t yok;q mrkj&p<+ko i zLrqr fd;k gSA i jkx vuqØe fpf=r dj rk gS fd 5,304 o 3,912 o"kZ i woZ ds e/;  ' khr ,oa 'kq"d t yok;q i zòr~fr ds varxZr
vf/kdka'k ǹ' ;Hkwfe nsonkj  o cywr l fgr i kbul  ds rqyuh;  okfYyfp,uk ds l kFk&l kFk fefJr 'kadq ouksa l s i zHkkoh FkhA t yh;  rRo] i ksVkseksxsVu o vyo.kt y
,Yxk&ckWfVª;ksdksDdl  ds i jkx dk vfHkys[k >hy dk vfLRkRo bafxr dj rk gSA ckat  ¼Dosjdl  ds rqyuh;  l sesdkfFkZQksfyvk½ ds eq[ ; r% xfBr pkSM+h&i Rrh ou vknzZ
o Nk;knkj  fLFkfr;ksa esa foj y : Ik l s mxsA 3,912 o 2,975 o"kZ iwoZ ds e/; ] Dosjdl  ds vfr foLrkj  ,oa fodkl  rFkk bl ds fudV l aca/kh ,Yul ] csrqyk] dkfi Zul ]
t XysUl ] l sfyDl ] bR;kfn l s i zkIr ;Fkk i zekf.kr fefJr 'kadq ou fefJr ckat &pkSM+h i Rrh t axyksa esa rCnhy gks x,A ouLi fr i zfr: i  esa ;g cnyko l q>krk gS fd i zns'k
esa dks".k o vknzZ t yok;q i zcy FkhA 2,975 l s 1,872 o"kZ iwoZ ds yxHkx Dosjdl  o bl ds pkSM+h&iRrh l g;ksxh ,oa i kbul  ds rqyuh;  okfYyfp,uk esa ,d vuq: i h
mR{ksi  esa ;dk;d deh 'khr o ' kq"d t yok;q ds myVko ds l kFk phM+ i zHkkoh 'kadq ouksa dh i quLFkkZiuk fu: fi r dj rh gSA mRrjorhZ] 1,872 l s 767 o"kZ i woZ ds
yxHkx Dosjdl  o pkSM+h iRrh VSDl k ds c<+ko rFkk dks".k o l kekU; r% vknzZ t yok;q dh i zzcyrk ds l kFk 'kadq dh ?kVrh i zòr~fr fn[khA bl  i zkoLFkk ds nkSj ku /kkU;
i jkx dk dnkpfud l ekxe bafxr dj rk gS fd {ks= esa /kkU;  vk/kkfj r [ksrh gksrh FkhA i zns'k esa 767 o"kZ i woZ l s dks".k o vYi  vknzZ t yok;q i zcy Fkh rFkk i fj .kker%
Dosjdl  o vU;  rki j kxh pkSM+h&i Rrh rRoksa dh l ki s{kr;k ?kVrh vkòr~fr l fgr i zns'k esa l axr : i  l s vYi &fofo/k: ikf; r fefJr pkSM+h&i Rrh ckat  ou i ui rs j gsA

l aDsÿr&' kCn—i qj kouLi fr] i qj kt yok;q] e/;  gksyksl hu] ufpdsrk rky] x<+oky fgeky;A
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ABSTRACT

Mahesh S, Pauline Sabina K & Mahesh Bilwa L 2011. Palynodating and correlation of subsurface sediments from
bore-hole CMWY-95 of Wardha Valley Coalfield, Maharashtra, Central India. The Palaeobotanist 60(2): 299-307.

Palynological studies have been carried out in the subsurface sediments of borehole CMWY-95 drilled near Pisagaon
in Chandrapur District of Maharashtra. The studies have been aimed to palynologically date and correlate the sediments.
On the basis of the statistical analysis of the spores and pollen from the productive samples, two palynoassemblages have
been demarcated: Assemblage I recognised at a depth of 149.00 m is characterised by the dominance of the monosaccate
genus Parasaccites and subdominance of Plicatipollenites which is typical of the Early Permian Upper Talchir palynoflora
and Assemblage II identified between the depths 147.00-133.00 m is characterised by the dominance of Parasaccites and
subdominance of Callumispora  which corresponds to the Early Permian Lower Karharbari palynoflora. Therefore,
palynologically these sediments have been dated to be of Early Permian age.

Further, within India, an inter and intra basinal correlation has been attempted while with the continents of the
Gondwanaland- Africa, Australia, Antarctica and South America, it is observed that the correlation with Antarctica is
closest when compared to other continents suggesting a closer genetic relationship with Antarctica. A close similarity with
the Early Permian palynosequences of Africa than that of Australia has also been noticed due to regional differences
amongst eastern and western Australia, while in South America correlation was feasible only in broader pattern of group
occurrences as the differences were pronounced at finer levels.

Key-words—Palynology, Gondwana, Karharbari, Barakar, Early Permian, Correlation, Wardha Valley Coalfield.

o/kkZ ?kkVh dks; yk{ks=] egkj k"Vª] e/;  Hkkj r ds os/k&fNnz l h,eMCY; wokbZ&95 l s i zkIr mi i "̀Bh;  vol knksa dh
i j kxk.kqvk; qfu/kkZj .k ,oa l gl aca/k

egs' k , l -] i kWfyu l chuk ds- ,oa ,y- egs' k fcYok

l kj ka' k

egkj k"Vª ds panzi qj  ft ys esa fi l kxk¡o ds ut nhd os/ks x,  os/k&fNnz l h,eMCY;wokbZ&95  ds mi i "̀Bh;  vol knksa dk i j kxk.kfod v/; ;u fd;k x;k gSA
v/; ;uksa dk y{;  vol knksa dk i j kxk.kfod : Ik l s vk;qfu/kkZj .k ,oa l gl aca/k j gk gSA  mRi knh uewuksa l s i zkIr cht k.kq o i j kx ds l kaf[ ;dh;  fo'ys"k.k ds
vk/kkj  i j  nks i j kxk.kql eqPp;  i gpkus x,  gaS% 149.00 ehVj  xgj kbZ i j  i gpkuh xbZ i zFke l eqPp;  ,dyl i qV oa'k i Sj kl SdkbV~l  l s i zHkkoh vkSj
fIydsVhi kWysukbV~l  l s mi &i zHkkoh n~okj k vfHky{kf.kr gS t ks fd i woZ i feZ;u Åi j  rYphj  i j kxk.kq i sM+&i kS/kksa ds i zfr: i h gS rFkk 147.00-133.00 eh- xgj kbZ
ds e/;  i gpkuh xbZ n~forh;  l eqPp; i Sj kl SdkbV~l  l s i zHkkoh vkSj  dYyqfeLi ksjk l s mi &i zHkkoh n~okj k vfHky{kf.kr gS t ks fd iwoZ i feZ;u fuEu djgjckM+h i j kxk.kq
i sM+&i kS/kksa ds vuq: i h gSA  vr% ;s vol kn i j kxk.kfod : Ik l s i woZ i feZ;u dky ds fu/kkZfj r fd,  x,  gSaA
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INTRODUCTION

The Wardha Valley Coalfield is the north western extension
of the Godavari Valley Coalfield. It is the biggest coalfield

among the four coalfields in the Wardha Basin, viz. Wardha
Valley Coalfield, Kamptee Coalfield, Bandar Coalfield and Umrer
Coalfield. Coal exploration in the Wardha Valley Coalfield was
initiated by Blanford (1868), followed by Oldham in the next
year which has paved the way for the initiation of palynological
investigation by various pioneering workers (Agashe &
Chitnis, 1970, 1972; Anand-Prakash & Khare, 1974; Bharadwaj
& Anand-Prakash, 1974) within the Wardha Basin. With the
ever increasing target for coal production and demand for
coal, palynological studies were later pursued by recent
workers (Jha et al., 2007; Pauline et al., 2008; Mahesh et al.,
2008) who have significantly contributed in solving various
biostratigraphic problems and thereby assisting in demarcating

the potential coal horizons within the basin. Megafloral studies
were also recorded from this basin (Agashe, 1979; Tewari et
al., 2004; Jha et al., 2007). The present paper deals with the
palynological dating and correlation of sub-surface sediments
from bore-hole No.CMWY-95 from Wardha Valley Coalfield
(Fig. 1). Statistical analysis of the palynomorphs recovered
from these sediments has revealed the presence of two
palynoassemblages, viz. Parasaccites + Plicatipollenites and
Parasaccites + Callumispora palynoassemblage which are
characteristic of Upper part of Talchir Formation and Lower
Karharbari Formation respectively, thus suggesting an Early
Permian age to these sediments.

GEOLOGICAL  SET UP

The Wardha Valley Coalfield lies in the Chandrapur District
of Maharashtra between the latitudes 19º30' and 20º27' and
longitudes 78º50' and 79º45'. Hughes (1877) conducted the
first systematic geological mapping of the entire coalfield
which has revealed that the Gondwana sediments in this
coalfield are thickly overlain by alluvium and trap.  In the
eastern part of the coalfield the Kamthis form a blanket over
the Talchirs and Barakars as they were deposited after some
tectonic deformation and erosion of the underlying rocks but
in the western part they have been exposed revealing the
structure of the Wardha Valley Coalfield. The generalized
stratigraphic sequence in the Wardha Valley Coalfield is given
below in Fig. 2.

MATERIAL  AND  METHODS

The standard maceration technique has been adopted
for the recovery of palynomorphs involving cleaning and
crushing of 5-10 gm of sample followed by demineralization,
which involves removal of carbonates by 10% HCl, removal of
silicates by 40% HF, oxidation of organic matter with conc.
HNO3 and removal of humic matter by 10% KOH. Sequel to
chemical methods for release of microfossils some non-
chemical techniques like sieving and swirling were used to
achieve maximum concentration of palynomorphs. Later the
macerates were mounted in Canada Balsam and slides were
prepared for observation. The slides have been deposited in
the Repository of the Museum of Department of Geology,
University of Mysore, Mysore.

vkxs Hkkj r esa var% ,oa varnzks.kh;  l gl aca/k i z;Ru fd;k x;k gS t c fd xksaMokuk LFky& vÝhdk] vkLVªsfy;k] nf{k.k/kzqoh;  o nf{k.kh vÝhdk ds
egkn~ohi  l gl aca/k us n'kkZ;k gS fd nf{k.k/kzqoh;  ds l kFk fudVrj  vkuqoaf'kd l aca/krk l q>krs gq,  t c vU;  egkn~ohi ksa ds l kFk rqyuk dh xbZ rks nf{k.k/kqzoh;  ds
l kFk l gl aca/k fudVre gSaA  vÝhdk ds i woZ i feZ;u i j kxk.kql eqPp;  ds l kFk fudV l ekurk t ks vkLVªsfy;k dh Fkh] i wohZ o i f'peh i zknsf'kd fofHkUurkvksa ds
dkj .k Hkh i kbZ xbZ gS] t cfd nf{k.k vesfj dk esa l ewg i zkfIr; ksa ds foLr r̀ gksrs gq,  i z: Ik esa gh l gl aca/k l aHko Fkk D;ksafd fofHkUurk,a ' kks/kd Lrj ksa i j  l qLi "V
FkhaA

l aDsÿr&' kCn—i j kxk.kqfoKku xksaMokuk] dj gj ckj h] cj kdj ] i woZ i feZ;u] l gl aca/k] o/kkZ ?kkVh dks;yk {ks=A

Fig. 1—Location map of B.H. CMWY-95 (after GSI).
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ABSTRACT

Pal PK & Basu M 2011. Occurrence of the Genus Pachypteris in the Triassic of India. The Palaeobotanist 60(2):
309-313.

The leaf genus Pachypteris Brongniart occurs commonly in Mesozoic rocks throughout the world. In India, the
genus has hitherto been known only from the Lower Cretaceous strata of Rajmahal, Jabalpur, Bhuj and Pariwar formations.
However, a few specimens collected from the Janar River beds of Tiki Formation, in their gross features and cuticular
details, evidently represent a new species of the genus. The species, named as Pachypteris hirsuta sp. nov., in addition to
its obvious hypostomatic lamina, is characterized by the presence of polygonal trichome bases. Each trichome base is
surrounded by a ring of radially elongated cells.

From Janar River beds, species of Lepidopteris, Dicroidium, Xylopteris, Sphenobaiera and Baiera have been
described earlier. Pachypteris is a further addition to this assemblage. On the basis of faunal and floral remains, Tiki
Formation has been dated as Upper Triassic. Occurrence of Pachypteris is hereby recorded for the first time from Indian
Triassic strata.

Key-words—Pachypteris, Tiki Formation, Upper Triassic, India.

Hkkj r ds Vªkb,sfl d esa i SdhIVsfj l  oa' k dh mi fLFkfr

i adt  ds- i ky ,oa ekSferk cl q

l kj ka' k

l ewps fo'o esa e/; t hoh pV~Vkuksa esa i Rrh oa'k i SdhIVsfj l  czk¡fXuvkVZ l kekU; r% i k;k t krk gSA Hkkj r esa vc rd ;g oa'k dsoy j kt egy] t cyi qj ] Hkqt
,oa i fj okj  ' kSyl ewgksa ds v/k% pkde;  Lrj h esa i gpkuk x;k gSA fVdh 'kSyl ewg ds t uj  unh l aLrj ksa l s l ax̀ghr dqNsd uewus muds l exz y{k.k vkSj  mi pehZ
fooj .k] oa'k dh uohu t kfr l qLi "V : Ik l s #i kf; r dj rs gSaA i SdhIVsfj l  fgl qZVk uot kfr uked t kfr] vi uh l qLi "V v/kksja/kzh i Vy ds vfrfjDr] cgqHkqt
Ropkj kse vk/kkj ksa dh ekSt wnxh l s vfHky{kf.kr gSA i zR;sd Ropkj kse vk/kkj  f=T; r% nhf?kZr dksf'kdkvksa ds oy;  l s f?kj k gSA

t uj  unh l aLrj ksa l s ysfi MksIVsfj l ] fMØkWbfM;e] t k;yksIVsfj l ] LQsukscS, j k vkSj  cS,j k dh t kfr i gys of.kZr dh t k pqdh gSaA bl  l eqPp;  esa i SdhIVsfj l
vkSj  t ksM+h gSA i zkf.kt kr o i q"i h vo'ks"kksa ds vk/kkj  i j ] fVdh 'kSyl ewg dh vk;q Åi jh Vªkb,sfl d ft ruh gSA Hkkj rh;  Vªkb,sfl d Lrjh l s i gyh erZck , rnn~okj k
i SdhIVsfj l  dh i zkfIr vfHkfyf[kr dh xbZ gSA

l aDsÿr&' kCn—i SdhIVsfj l ] fVdh 'kSyl ewg] Åi j h Vªkb,sfl d] Hkkj rA
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ABSTRACT

Sarkar S, Ghosh AK & Kumar M 2011. Recognition of algal rich facies from the Umlatdoh Limestone of Shella
Formation, Jaintia Group, Meghalaya. The Palaeobotanist 60(2): 315-321.

The carbonate rocks of the Shella Formation (Middle Eocene) belonging to the Jaintia Group in the Jaintia Hills of
Meghalaya are represented by two sandstone units in alternation with three limestone units, viz. Lakadong Limestone,
Umlatdoh Limestone and Prang Limestone respectively in chronological order. Umlatdoh Limestone, the middle limestone
unit of Shella Formation is conformably underlain by the Lakadong Sandstone and overlain by Narpuh Sandstone. Samples
from the Umlatdoh Limestone were collected from the outcrop on the Jowai – Badarpur Road, about 1 km southwest of
Lumshnong. Calcareous algae have been recovered from four samples and two distinct facies have been recognized. One
of the facies is dominated by non-geniculate coralline red algae and benthic foraminifera. The non-geniculate corallines
are represented by Lithothamnion and Mesophyllum (Family Hapalidiaceae), Lithoporella (Family Corallinaceae) and
Sporolithon (Family Sporolithaceae). The other facies is rich in calcareous green algae along with benthic foraminifera.
The green algal genera belong to families Dasycladaceae, Udoteaceae and Halimedaceae. Previously, a green algal assemblage
was recorded from the Umlatdoh Limestone Member of Shella Formation exposed in the low lying hills between Sutnga
and Litang valleys of Jaintia Hills. However, this is the first report on the occurrence of non-geniculate coralline red algae
from the Umlatdoh Limestone Member of the Shella Formation. Based on the algal-foraminiferal assemblages, interpretation
has been made on the palaeoenvironment and palaeobathymetry.

Key-words—Algal rich facies, Growth-form, Taphonomy, Umlatdoh Limestone, Shella Formation, Jaintia Hills,
Middle Eocene.

t SafV; k l ewg] es?kky;  ds ' kSYyk ' kSyl ewg ds mEyVnksg pwuki RFkj  l s i zkIr ' kSoky i zpqj  l ay{kf.k; ksa dh i gpku

l qeu l jdkj ] vfer ds- ?kks"k ,oa ek/ko dqekj

l kj ka' k

es?kky;  dh t SafV;k i gkfM+;ksa esa t SafV;k l ewg ds 'kSYyk 'kSyl ewg ¼e/;  vkfnuwru½ dh i Sfy;kst hu dkcksZusV pV~Vkusa dkykuqØeh Øe esa Øe'k% rhu
pwukiRFkj  ,dka'ksa uker% ykdkM¡kx pwuki RFkj ] mEyVnksg pwuki RFkj  ,oa i zax pwuki RFkj  l fgr ,dkarj .k esa rhu cyqvk i RFkj  ,dka'kksa n~okj k : i kf; r gSaA mEyVnksg
pwuki RFkj ] ' kSYyk 'kSyl ewg dh e/;  pwuki RFkj  ,dka'k ykdkMk¡x cyqvki RFkj  l s v/k%'kk;h vkSj  uj i qg cyqvki RFkj  l s mi fj ' kk;h ds l efoU;kl h gSA ekSt wnk
vè; ;u gsrq mEyVnksg pwuki RFkj  ds uewus yE'kuk¡x l s yxHkx 01 fdeh nf{k.k& i f'pe t kWob&cnj i qj  ekxZ ds cka,  gkFk dh rjQ ǹ' ; ka'k l s l ax̀ghr fd,
x,  FksA pkj  uewuksa esa l s pwusnkj  ' kSoky feyh gSa rFkk orZeku ruq [kaM fo'ys"k.k esa nks l qLi "V l ay{kf.k;ka i z: Ik i gpkuh xbZ gSaA ,d l ay{k.kh xSj&t kuqur i zokyh
jDr ' kSoky vkSj  furyLFk QksjSfeuhQsjk l s eq[ ; r% i zHkkoh gSA xSj&t kuqur i zokyh gsi yhfM, l h dqy ds fyFkksFksfEu;u o ehl ksQk;Yye dh t kfr] dksj yhuk, l h
dqy ds fyFkksi ksj sYyk rFkk Li ksj ksfy;k, l h dh t kfr ds Li ksj ksfyFkkWu dh t kfr n~okj k fu: fi r gSaA vU;  l ay{k.kh i z: Ik furyLFk QksjSfeuhQsjk l fgr pwusnkj  gfj r
' kSoky esa i zpqj  gSA gfj r ' kSoky oa'k Msl hDysMsl h] mMksVh, l h ,oa gyhesMsl h ds l nL;  gSaA i gys t SafV;k i gkfM+;ksa dh l qrax ,oa fyrax ?kkfV;ksa ds e/;  fupyh
i gkfM+;ksa esa vukofj r ' kSYyk 'kSyl ewg ds mEyVnksg pwuki RFkj  l nL;  l s ,d gfj r ' kSoky l eqPp;  vfHkfyf[kr dh xbZ FkhA fQj  Hkh] ;g ' kSYyk 'kSy l ewg ds
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ABSTRACT

Prasad M, Khare EG, Ambwani K & Singh SK 2011. Palynological studies in the Lower Siwalik sediments of Nahan,
Himachal Pradesh, India. The Palaeobotanist 60(2): 323-333.

The present study highlights for the first time recovery of the Lower Siwalik palynoassemblage comprising algal,
fungal, pteridophytic spores, gymnosperms and angiosperm pollen from an exposed section on Nahan-Ponta Saheb Road,
Himachal Pradesh. The qualitative and quantitative analysis revealed that the algal and fungal spores are dominated by
angiosperms, followed by pteridophytes and gymnosperms. The angiosperms show their maximum percentage in the total
assemblage. Algal remains are feeble in number. The important taxa recovered are: Psiloschizosporis microreticulatus sp.
nov., Notothyrites sp., Lacrimasporonites barrelicus sp. nov, Lygodiumsporites lakiensis Saxena, Polypodiisporites
perverrucatus Nandi, Crassoretitriletes vanraadshooveni Germeraad et al., Todisporites kutchensis Sah & Kar, Pinuspollenites
crestus Kar, Araucariacites sp., Podocarpidites ruminatus sp. nov., Palmaepollenites kutchensis Venkatachala & Kar,
Palmidites naviculus Kar & Saxena, Palaeomalvaceaepollis mammilatus Kar, Retimonosulcites circularis sp. nov.,
Retitribrevicolporites nahanensis sp. nov., Ligulifloraedites pilatus Kar, Pseudonothofagidites kutchensis Kar, Meliapollis
quadrangularis (Ramanujam) Sah & Kar. On the basis of their affinities with modern equivalents, a humid tropical to sub-
tropical climate has been indicated encompassing some fresh water bodies during the deposition of these sediments in this
area. The gymnospermous taxa (cf. Pinus, Podocarpus and Araucaria) were possibly derived from uplands of nearby area.

Key-words—Palynology, Lower Siwalik, (Middle Miocene), Palaeoecology, Nahan, Himachal Pradesh, India.

Hkkj r esa fgekpy i zns' k ds ukgu dh fupyh f' kokfyd vol knksa dk i j kxk.kfod v/; ; u

egs' k i zl kn] ,dukFk t h- [ kjs] ds- vacokuh ,oa l at ;  dqekj  fl ag

l kj ka' k

ekSt wnk v/; ;u ukgu] fgekpy i zns'k ukgu&iksaVk l kfgc ekxZ] fgekpy i zns'k [kaM esa vukofj r 'kSokyh; ] dodh VsfjMksQkbVh cht k.kqvksa] vukòrcht h o
vkòrcht h i j kx l fUufgr fupyh f' kokfyd i jkxk.kq&l eqPp;  dh i gyh ckj  i zkIr eq[;&eq[;  ?kVuk,a n'kkZrk gSA  xq.kkRed ,oa ek=kRed fo'ys"k.k l s i zdV gqvk
fd 'kSoky] dodh cht k.kq VsfjMksQkbVksa o vukòr chft ;ksa ds vuqxkeh vkòrchft ; kas l s i zHkkoh gSaA  lewps l eqPp; esa] vkòrcht h vi us vf/kdre i zfr' kr n'kkZrs gSaA
'kSoky vo'ks"k dh l a[ ;k {kh.k gSA  i zkIr egRoi w.kZ VSDl k% fl yksl k; t +hLi ksfj l  ekbØksjsfVdqysfVl  t kfr uoe] uksVksFkkbj kbfVl  t kfr] ysfØekLi ksfj ukbfVl  cSj fydl  t kfr
uoe] uk;xksfM;eLi ksj kbfVl  ysdh,fUl l  l Dl suk] i kWyhi kWMkbLi ksj kbfVl  i osZ: dsVl  uanh] Øsl ksjsfVfVªysfVl  oujkM~'kwosuh t esZj kM ,oa vU;] VksMhLiksj kbfVl  dqpsfUl l
l kg ,oa dj ] i kbul i ksysukbfVl  ØsLVl  dj ] , : dsfj l kbfVl  t kfr i ksMksdki hZMkbfVl  : feusVl  t kfr uoe] i kesi kWyhukbfVl  dqpsfUl l  osadVpyk ,oa dj]
i kehMkbfVl  uohdqyl  dj  ,oa l Dl suk] iSfy;ksekYosl h,i kWfYyl  efEeysVl  dj ] j sfVeksuksl Yl kbfVl  l dqZysfj l  t kfr uoe] jsfVfVªczsfodkWYiksj kbfVl  ukgusfUl l  t kfr
uoe] fyxqfy¶yksj sMkbfVl  i kbysVl  dj ] L;qMksuksFkksQst hMkbfVl  dqpsfUxl l  dj ] esfy;ki kWfYyl  DokMªsaxqysfj l  ¼jkekuqt e½ l kg ,oa dj  gSaA  vk/kqfud rqY;ksa l s mudh
ca/kqrkvksa ds vk/kkj  i j ] bl  {ks= esa bu vol knksa ds fu{ksi .k ds nkSj ku dqN vyo.k t y fi aMks dks l ekosf'kr dj rs gq,  vknzZ m".kdfVca/kh;  l s mi &m".kdfVca/kh;  t yok;q
bafxr dh xbZ gSA  ut nhdh {ks= dh mi fjHkwfe l s vukòrcht h VSDl k ¼ds rqyuh;  i kbul ] i ksMksdki Zl  ,oa , jksdsfj ;k½ l aHkor% O;qRiUu gq,  FksA

l aDsÿr&' kCn—i j kxk.kqfoKku] fupyh f' kokfyd] ¼e/;  e/;uwru½] i qj ki kfj fLFkfrfoKku] ukgu] fgekpy i zns'k] Hkkj rA
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ABSTRACT

Meena KL & Pillai SSK 2011. Palynodating of sub-surface sediments from Kuraloi Block, Ib-River Coalfield,
Jharsuguda, Odisha, Son-Mahanadi Graben, India. The Palaeobotanist 60(2): 335-343.

The sub-surface samples for the present study were collected from the Bore-Core No. IBK-A2 which was drilled at
south-west part (Kuraloi block) of Ib-River Coalfield, Jharsuguda District, Odisha. Two Palynoassemblages have been
identified in the 529.18 m deep bore core. The Palynoassemblage-I showing dominance of Faunipollenites –
Striatopodocarpites, followed by Scheuringipollenites, Cyclogranisporites, Cyclobaculisporites, Rhizomaspora,
Microbaculispora, Striatites, Alisporites, Ibisporites, Falcisporites, etc. belongs to upper Barakar Palynoflora (Late Early
Permian). Palynoassemblage-II having the dominance of Striatopodocarpites and sub-dominance of Faunipollenites
followed by Verticipollenites, Crescentipollenites, Rhizomaspora, Striatites, Alisporites, Densipollenites, Distriatites,
Striamonosaccites, Scheuringipollenites, Striapollenites, Ephedripites, Callumispora, Cyclogranispor ites,
Cyclobaculisporites, Ibisporites, Parasaccites, etc. belongs to Raniganj Palynoflora (Late Permian). The dominance of
striated disaccates and sub-dominance of non-striated palynoflora along with enormous distribution of triletes and taeniate
spores, such as Densoisporites, Lundbladispora and Arcuatipollenites shows Late Permian (Raniganj) affinity.

Key-words—Palynology, Permian, Lower Gondwana, Ib-River Coalfield, Jharsuguda, Odisha, Son-Mahanadi Graben,
India.

dqj ykWb [kaM] bZc&unh dks; yk {ks=] >l qZxqMk] mM+hl k] l ksu&egkunh nzksf.kdk] Hkkj r l s i zkIr mi &i "̀Bh; vol knksa dk
i j kxk.kqvk; qfu/kkZj .k

ds-,y- eh.kk ,oa , l -, l -ds- fi YyS

l kj ka' k

ekSt wnk v/; ;u ds fy,  mi &i "̀Bh;  uewus t ks fd bZc&unh dks;yk {ks=] ft yk >l qZxqMk] mM+hl k esa dqj ykWb [kaM ds nf{k.k&i f'pe Hkkx esa [kksns x,  os/k
fNnz l a- vkbZ-ch-ds-&,2 l s bdV~Bs fd,  x,A nks i j kxk.kql eqPp,a 529.18 eh- xgj s os/k&fNnz esa i gpkus x,  gSaA i j kxk.kql eqPp;&I L;qfj axhi kWYysukbfVl ]
l k;DyksxzsuhLi ksjkbfVl ] l k;DykscsdqyhLi ksj kbfVl ] j kbt +ksekWLiksjk] eksbØkscsdqyhLi ksjk] fLVª,VkbfVl ] , fyLi ksj kbfVl ] vkbchLi ksjkbfVl ] QkYl hLi ksj kbfVl ] bR;kfn dh
vuqxkeh QkWuhi kWYysukbfVl &fLVª,Vksi ksMksdki kZbfVl  dh i zHkqRork n'kkZrh gqbZa Åi j h cj dkj  i jkxk.kq i sM+&i kS/kksa ¼i 'p i woZ i feZ;u½ dh gSA nwl jh i j kxk.kql eqPp;&II
ofVZfl i kWYysukbfVl ] Øl saVhi kWYysukbfVl ] jkbt +ksekWLi ksj k] fLVª,VkbfVl ] , fyLi ksj kbfVl ] MsUl hi kWYysukbfVl ] fMLVªk;VkbfVl ] LVªk;eksuksl sDdkbfVl ] L;wfj axhi kWYysukbfVl ]
LVªk; i kWYysukbfVl ] ,QsfMªi kbfVl ] dsYyqfeLi ksjk l k;DyksxzsuhLi ksjkbfVl ] l k;DykscsdqyhLi ksjk] vkbchLi ksjkbfVl ] iSjkl sDdkbfVl ] bR;kfn dh vuqxkeh LVªk;Vksi ksMksdki kZbfVl
dh i zHkqRork vkSj  QkWyhi kWYysukbfVl  dh mi &i zHkqRork i zkIr j kuhxat  i j kxk.kq i sM+&i kS/kksa ¼i 'p i feZ;u½ dh gSA VªkbfyVht  o Vhfu,V cht k.kqvksa t Sl s fd
MsfUl ;ksLi ksj kbfVl ] yqaM~CysfMLi ksj k vkSj  vdqZVhikWYysukbfVl  ds c̀gr forj .k l fgr j sf[kr n~fol i qVksa dh i zHkqRork rFkk xSj&jsf[kr i j kxk.kq i sM+&ikS/kksa dh mi &i zHkqRork
i 'p i feZ;u ¼jkuhxat ½ ca/kqrk n'kkZrh gSA

l aDsÿr&' kCn—i j kxk.kqfoKku] i feZ;u] i 'p xksaMokuk] bZc&unh dks;yk {ks=] >l qZxqMk] mM+hl k] l ksu&egkunh nzksf.kdk] Hkkj rA
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ABSTRACT

Kokate PS, Patil GV, Upadhye EV & Sarate OS 2011. Further contribution to the knowledge of Chitaleypushpam
mohgaoense Paradkar. The Palaeobotanist 60(2): 345-353.

This paper deals with the investigation of the petrified flower Chitaleypushpam mohgaoense Paradkar and redescribes
the flower in as much detail as possible. The present petrified flower was collected from well known fossiliferous locality
Mohgaonkalan, M.P., India, where Deccan Intertrappean beds are exposed. The previous diagnosis of the genus and the
species is emended. The additional characters of Chitaleypushpam are especially about structure of carpels. In the present
fossil flowers gynoecia are seven carpeled and nine carpeled in Specimen-A and Specimen-B, respectively. Besides this, in
cross section the ovary reveals stellate structure. From the above discussion it is clear that present fossil flowers closely
resemble Chitaleypushpam mohgaoense Paradkar in many characters and hence are placed under the same genus and
species with emended diagnosis.

Key-words—Deccan Intertrappean, Angiosperms, Flower, Lythraceae.

fprkysi q"i e eksgxkvksal  i j kMdj  ds Kku esa vkSj  ; ksxnku

i h-, l - dksdkVs] t h-oh- i kfVy] bZ-oh- mi k/; s ,oa vks-, l - l j kVs

l kj ka' k

; g ' kks/k&Ik= v'ehHkwr i q"Ik fprkysi q"i e eksgxkvksal  i j kMdj  ds vUos"k.k l aca/kh gS rFkk i q"Ik ds T+;knk l s T+;knk l aHko o.kZu dks i qu%of.kZr dj rk gSA
orZeku v'ehHkwr i q"Ik l qi zfl n~/k t hok'ee;  mi cLrh eksgxk¡odyk¡] e/;  i zns'k] Hkkj r l s l ax̀ghr fd;k x;k Fkk t gk¡ nDdu var%Vªsfi ;u l aLrj sa vukofj r gSaA oa'k
,oa t kfr dk i woZ funku l a'kksf/kr fd;k x;k gSA fprkysi q"i e ds vfrfjDr vfHky{k.k fo'ks"kr% vaMi  dh l aj puk ds ckj s esa gSaA ekSt wnk i q"Ik t hok'e esa Øe'k%
i zfrn'kZ ,  o i zfrn'kZ ch esa t k;kaxh;  l kr vaMi  esa ,oa ukS vaMi  esa gSaA bl ds vykok] vaMk'k;  vuqi zLFk i fjPNsn esa rkj kdkj  l aj puk mn~?kkfVr dj rk gSA mi ;qZDr
foospu l s Li "V gS fd ekSt wnk i q"Ik t hok'e fprkysi q"i e eksgxkvksal  i j kMdj  l s dbZ vfHky{k.kuksa esa feyrs&t qyrs gSa vr% l a'kksf/kr funku l fgr ml h oa'k ,oa
t kfr ds varxZr fu/kkZfj r fd,  x,  gSaA

l aDsÿr&' kCn—nDdu] var%Vªsfi ;u] vkòrcht h] i q"Ik] yhFksj sl hA

INTRODUCTION

Intertrappean exposures at Mohgaokalan, in the Deccan India,
are very rich in fossil flora. Sahnianthus parijai Shukla (1944)

was the first flower to be described from this area. Later, Shukla
(1948) reported a new petrified flower named Sahnipushpam

from fossiliferous cherts of Mohgaonkalan. Its detailed
description was given by Prakash (1955) under the name S.
glandulosum and Verma (1956) under the name S. shuklai.
These workers described the same flower, unknowingly, more
or less at the same time (but the publications came out on
different dates). Further re-investigation on S. shuklai was
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ABSTRACT

Guleria JS & Shukla A 2011. Gymnospermous woods from the Late Cenozoic sediments of Rajasthan, western India.
The Palaeobotanist 60(2): 355-362.

The paper describes two gymnospermous woods, namely Araucarioxylon Kraus, 1870 and Podocarpoxylon Gothän,
1905 from the Late Cenozoic sediments (Shumar Formation) of district Jaisalmer, Rajasthan, western India. The woods
indicate favourable climatic conditions for the growth of mesic vegetation in Rajasthan till Plio-Pleistocene time
compared to the xeric vegetation and drier conditions in the area today.

Key-words—Fossil woods, Araucarioxylon, Podocarpoxylon, Late Cenozoic, Jaisalmer, Rajasthan, India.

Hkkj r ds i fa' peh j kt LFkku ds i ' p uwrut ho vol knksa l s i zkIr vukòrcht h dk"Bsa

t s-, l - xqysfj ; k ,oa vuqesgk ' kqDyk

l kj ka' k

; g ' kks/k&i = ft yk t Sl yesj ] j kt LFkku] i f'peh Hkkj r ds i 'p uwrut ho vol knksa ¼'kqej  ' kSyl ewg½ l s i zkIr , j ksdSfj vkWDl hykWu ØkSl ] 1870 ,oa
i ksMksdki ksZDl hykWu xksFkku] 1905 uked nks vukòrcht h dk"Bsa of.kZr dj rk gSA dk"Bsa] {ks= esa vkt  e#n~fHknh ouLi fr ,oa 'kq"dh;  fLFkfr;ksa dh rqyuk esa
vfr&vR;aruwru l e;  rd j kt LFkku esa esfl d ouLi fr dh c<+okj  gsrq vuqdwy t yok;oh fLFkfr; k¡ bafxr dj rh gSaaA

l aDsÿr&' kCn—t hok'e dk"Bsa] , j ksdSfj vkWDl hykWu] i ksMksdki ksZDl hykWu] i ' p uwrut ho] t Sl yesj ] j kt LFkku] Hkkj rA

INTRODUCTION

A few fossil woods have been described hitherto from the
Tertiary sediments of Rajasthan. For the first time, Guleria

in 1984 described a Mangifera L. wood from Late Tertiary
sediments of Jaisalmer District. Subsequently, a number of
fossil woods belonging to the families Lythraceae, Fabaceae,
Combretaceae, Rhamnaceae, Sonneratiaceae and
Dipterocarpaceae were described from Tertiary sediments of
Bikaner District (Guleria, 1990, 1992a, 1996). Harsh and Sharma
(1988, 1995) reported a gymnospermous wood Araucarioxylon
Kraus and nine species of genus Lagerstroemia L. from
Bikaner District, respectively. It is, however, difficult to conceive
the occurrence of nine species of a genus at the same spot.

The species reported are, infact, the variations of two already
described species of Lagerstroemia from the same locality
(Guleria, 1990) and one may be the same as Ziziphus Mill.,
reported by Guleria (1992a). Some more fossil woods from
Bikaner, viz. Barringtonia Forst. & Forst. belonging to the
family Lecythidaceae and five species of Combretaceous
woods, three belonging to Terminalia L. and two to Anogeissus
Wall. were reported by Harsh et al. (1993).

MATERIAL  AND  METHODS

The petrified material being described here belongs to
the Shumar Formation. The investigated assemblage is similar
to the wood assemblage recovered from the Kanakawati Series/
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ABSTRACT

Ram-Awatar 2011. Occurrence of spore tetrads in the Pali sediments of South Rewa Basin, India and their climatic
inference. The Palaeobotanist 60(2): 363-368.

A group of spore tetrads with variable ornamentations have been recorded during the palynological analysis of
subsurface Upper Pali sediments (Early to Middle Triassic), Sohagpur Coalfield, Madhya Pradesh, India. These tetrads are
assignable to the form genera-Lundbladispora, Densoisporites, Lapposisporites and Verrucosisporites. It has been observed
that these spores were regularly released in unseparated tetrads indicative of failure to complete the normal processes of
spore development. This may be due to the anomaly in the temperature responsible for the non-dissolution of the callose
wall which holds these spores in the form of tetrads. Occurrence of spore tetrads in certain group of plant community is
a positive evidence which suggests that chronic environmental mutagenesis has taken place all over the world during the
end Permian ecological crisis.

Key-words—Palynology, Spore tetrads, Pali, Sohagpur Coalfield, Triassic, Gondwana (India).

nf{k.kh j hok nzks.kh] Hkkj r ds i kyh vol knksa esa cht k.kq prq"dksa dh i zkfIr ,oa mudk t yok; oh vuqeku

j ke&vorkj

l kj ka' k

mi i "̀Bh;  i kyh vol knksa ¼i zkjafHkd l s e/;  Vªkb,sfl d½] l ksgkxiqj  dks;yk{ks=] e/;  i zns'k] Hkkj r ds i j kxk.kfod v/; ;u ds nkSj ku i fj orZuh;  vyadj .kksa
l fgr cht k.kq prq"dksa dk l ewg vfHkfyf[kr fd;k x;k gSA ;s prq"d yqaMCykfMLiksj k] Msafl vksLi ksj kbfVl ] ysIi ksfl Li ksj kbfVl  ,oa os#ZdkWfl Li ksj kbfVl  oa'k i zk#Ik dks
fu; r gSaA  i zsf{kr fd;k x;k gS fd cht k.kq fodkl  ds l kekU;  i zØe dks i w.kZ djus ds fy,  foQyrk ds l wpd ;s cht k.kq vfofPNUu prq"dksa esa fu; fer : Ik
l s fueqZDr gq,  FksA  ;g dSyl h ds xSj&foy;u gsrq mRrjnk;h rki eku esa vl axfr ds dkj .k gS t ks fd bu cht k.kqvksa dks prq"dksa ds : i  esa l aHkkys j [krk gSA
i kni  l eqnk;  ds fuf'pr l ewg esa cht k.kq prq"dksa dh i zkfIr l dkj kRed l k{;  gSa t ks t rkrs gSa fd vafre i feZ;u i kfj fLFkfrdh;  l adV ds nkSj ku l ewps l al kj
esa nh?kZdkyh Ik;kZoj .kh;  i fj orZu mRi fRr gqbZ gSA

l aDsÿr&' kCn—i j kxk.kqfoKku] cht k.kq prq"d] i kyh] l ksgkxiqj  dks;yk{ks=] Vªkb,sfl d xksaMokuk ¼Hkkj r½A

INTRODUCTION

In a typical pattern of spore development, the sporogenous
tissue, from which the spore mother cell originates, generally

produces four spores after meiotic division. Erdtman (1945)
observed that in some families of the flowering plants, there
are exceptions where microspores do not separate after
meiosis, but they remain adhered together in form of tetrads

(rarely dyads or polyads). Such spores/pollen exhibit several
characteristics which serve as an exceptionally fine indicator
of environmental mutagenesis. Mutational symptoms could
also be seen in the spore/pollen development where anomalous
variations exist, viz. shape, size, wall thickness, wall structure,
number of germinal apertures including permanent spore
tetrads in which four spores fail to separate from one another
(Visscher et al., 2004).
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ABSTRACT

Prakash N & Kumar M 2011. Variations in Bennettitalean leaves of Indian Gondwana. The Palaeobotanist 60(2):
369-376.

The Bennettitales is a group of extinct seed plants characterized by pinnately compound crown of leaves which
occur at the top of the stem and resembles cycads. These plants constitute a major portion of the Mesozoic vegetation
and have a long geological history. The morphological variations in pinnate leaves exhibit primitive to advanced
characters, i.e. simple to pinnately compound leaves with variable shapes, sizes and venation patterns. The inter-
relationships among various genera of the group have been traced.

Key-words—Bennettitales, Leaf Morphology, Variations, Mesozoic Gondwana, India.

Hkkj rh;  xksaMokuk dh csusfVVsyh;  i fRr; ksa esa fofHkUurk

uh:  i zdk' k ,oa ek/ko dqekj

l kj ka' k

csusfVVsYl  ,d foyqIr i kni  l ewg] ft l ds rus ds f' k[kj  i j  l fTt r fdj hV l erqY;  fi PNkdkj  i fRr;ka l kbdsM~l  l s l ekurk n’kkZrh gSaA  ; s ouLi fr; ka
e/; t hohdYi  ds fo'kky Hkkx dks l a?kfVr dj rh gSa rFkk vi us nh?kZ Hkw&oSKkfud bfrgkl  dks i znf’kZr dj rh gSaA  bu fi PNkdkj  i fRr;ksa esa vkdkfj dh;  fofHkUurk,a
vkfn: Ik rFkk mUur Lo: i ksa vFkkZr~ i fj orZuh;  : i ksa] vkdkj ksa ,oa f' kj kfoU;kl  i z: i ksa dks i znf' kZr dj rh gSaA bl  l ewg ds fofo/k oa'kksa esa var%l aca/krkvksa dk
vuqj s[k.k fd;k x;k gSA

l aDsÿr&' kCn—csusfVVsyht ] i Rrh vkdf̀rfoKku] fofHkUurk,a] e/; t hoh xksaMokuk] Hkkj rA

INTRODUCTION

The Bennettitales is an extinct group of Mesozoic seed
bearing plants that did not persist beyond the Early

Cretaceous. The group is characterized by pinnately compound
leaves that bore resemblance to cycads and had complex
reproductive structures. Thus, they are taxonomically ascribed
to the class Cycadopsida or Cycadeopsida (Watson & Sincock,
1992). Traditionally two families are recognized, i.e.
Cycadeoidaceae (Bennettitaceae) and Williamsoniaceae (Alvin
et al., 1967; Taylor & Taylor, 1993; Stewart & Ruthwell, 1993).
These two families are distinguished by their growth habit
and structure of reproductive organs. The former had short,

herbaceous / stocky trunk whereas, the latter was characterized
by the slender profusely branched stems. They were
herbaceous midstorey elements of the Mesozoic vegetation.
The first Bennettitalean record of leaf, e.g. Pterophyllum sahnii
was made from South Rewa Basin, while extensive genera and
species have been recorded from various Jurassic and Early
Cretaceous sedimentary basins of Indian Gondwana (Bose,
1974; Bose & Banerji, 1981; Pant, 1987). The bennettitalean
leaves from various sedimentary basins depict morphological
variations in foliar characters (Cleal & Thomas, 2001). The
similar looking leaves are generally identified by comparing
their shapes and mode of attachment on the rachis (Fig. 1).
Therefore, the present attempt is aimed to define morphological
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