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ludian Seed- Compressionsfrom Triassicof

Nidpur in evolutionaryperspective
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RESUMEN

En el Iriásico de Nidpur (India) aparecen,junto con iest<)5de :tpitiat05 Vegetativos.
un elevadonumerode Órganosreproductores,excepcuonalmenteconservados.qtic han
permitido hacerun estudiocuticulardetallado.

Los principalesaspectosen que se ha basadoel estudiohan sido la dusposiciéndc
los tet!tirnentosseminalesrespectede la nucelay la paleohistologíade susmembranas-

Como resultado(le los estudioscuticularesseinfieren algonosaspectospaleoanxIxato-
tales y estratugnsticose n teresantesconclusionestaxon(,micasy evolutivas.

INTRODLJCCION

Aévent of Dicraidiarn bearing betA at Nidpur in thc Fniassic of India has
brought ferth the richest haul of cempressedfertile organsce-fossilizedwith

tlie vegetativeremains.Of thesefertile structures.occurrenceof detaehedseeds
a malter of ultirnate fortuitous discoveryof suffieient numberof complete

antA finely preserveéspecimenspermittingdetaileéobservationsin alí the three
dimensiens.Practically, this implies more in the study of lossil secésbecause

of their small size antA variable symmetry.
Basedupen divergent charactersof cutinized nienibranes.extensivestudy

of thesesecésdepict vaniety of merphologicalforms that haveplayed a vital
role in plant-groupdilferentiatien. [he éifferentmorpholegicalentitiesof seeds
are representedbv cuticularníembraneswhich are well difterentiatedanéthat

1 1 <~Wa nés ti)C hill y developednatureof seré. Preseneeof well deveiepe-d

+ BirbaL Sahni Instituto of Paleohotanv.Lueknow - 226 001 INDIA.



210 ti. CV Seivastava& ti. 1?. Manik

membraneis the result of tissuematurationanétherefore,representsthe ad-
vancedstagesin evule ontogeny.

Besides,it is of funtherinterestte note that the presentinvestigationsof can-
bonizedsectAslíave previdedconsiderableknowledgeaboutthe varietyof struc-
tunal medificatiensmet in rnanyof theseforms,botli at the genenieand specific
level.The genericdelimitatien,primanily, hasbeenmaintainedupensuffieiently
distintive seedcuticles and as such thereis no overlapof gressmerphelegical
plan centredupen epidermalstructureof integument.In this way, sectA cuticles

displayadequatedifferenceste require a separatespecific name.
Mereover. ah the seedsstudied oven here are p~atyspermicantA had split

alenga principie plane and speciniensdepict very little vaniation in size. But
MEYEN (1984) showcd ¡wo different typesof platyspermicseed: prirnary in-
trinsically fíat anésecondanilyflatteneé,howeverthene is no structuraldiffe-
rencesbetweentheseseedsin mere advancedtaxa that allow recegnitionof
whcther tlieir platyspermyis primary en secenéary.

Aéditionally, afterexaniiningtlie seedmembranesof Nidpur specimens.the
categoriesof sectA cuide recognizedbavebeenxioted hereunder:

1. Where integumentis intimatcly adherentte nucellus.
II. Where euter investrnent is easilydetachablelike a sac,

III. Where integument is free onlv tewards the apical pertien of

nucellus,
IV. Whenenucellus is eompletely free from euterintegumentexcept

for at 11w base,
Y. Where inner integumentis confluentte nucellus,

VI. Whcre nucellusmembraneis closely adnatete megasporemcm-
brane.

Othcrthan theseaforesaidnotableseedcharacters,taxarepresentedin Nid-
pur assemblagehavebeenidentified en the basisof celí shapeanésize, thick-
nessof cuticle, natureof surfacewall wlietherpapillateor nonpapillate,stnia-
ted,wninkled encreased.occurrenceof folds, niégesen tnichemes,thicknessof

anticlinal walls antA the outer integumentstematifereusor nen-stoniatifereus.
Tliese are some of the featureswhich have beenusedfor the taxenomicfra-
mework. Alse the presenceof pellen chaniberwheter in reducedstageen al-
tegetherabsent, has played a significant role in plant greupéifferentiatien.
Aleng witli these.the micrepylarorientationwhethersunkenenpretruding,na-
ture of summit fiat er lobed. antA the lcngth of micrepylarcanal are sorne of
thc distinguishingcharacterswhich effer evidencemereespcciallyof probable
pollination anéseeddispersaladaptatiens.Further, thcsemicrepylar features
are alse suggestive of pellen drop rnechanism antA ter pollen reception.
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Generallv,secésfrom Niépur yield threete feur membraneswhich exhibit
cellularstructureof cemplextissuesof seed.Basedupentixe cellularorganisa-
tien. seedcuticles liave heencerrelatedwith their vegetativeergansalrcady
known frem Niépur depesits.

Further. thicknessof the cutinizeder non-cutinizedintegumel. the extent
of cutinizatienof nucellus. the presenceer absenceof megasporemembrane
asseciatedwith their vanied shape.and length of the micropylarcanal,aresoníe

of the used distinetive ané definitive chanactersfer Niépur secésbeing el
gymnospermousorigin. flewever, accerdingte SCHNARF (1937 in FOSTER
and GIFFORD. 1974) presenceof censpicucusmegaspenewall is ene of the
mestsignuficanl antA definitive characterof gymnospcnmeusseeds.But this view
mav not helé true in the studyof fossil secésbecausethe presenceor abseixce
of megasporemenibranedepenésupen preservationwhetlier in compncsseden
petnifiedstate.

SectAsdescnibedin dic prescalinx’estigatienli-ave also shownwide variation
in the ferm antA uptecertainextentin suc toe Dcc te srnallersizein the current
study, the elaborateobservatiensceulé be possiblein ah the threedimensions

anémoreover.siructural cemplexitiesanéseednierpliolegyceulé be ducida-
ted more pnccisely.

As regarésthe ferm of secés,particularly, the generalikc Sahnispermum,
Savirrispermnam, f)elcvaryaspermarn, Nidispcrmam ané Pantiaspermainare
oval but Pvrifórmispermamis typically pear-shapeé.The etherforms,vii., Tay-
/ariaspermarnis an oval or alrnend-shapedsectA wliereasthe seedUrcea/asper-
man is a pitcheroc jug-sbapcd.Secéslike Capo/aspcrmamantA Kanaspermum
havegot ovaleshapewhile Ronarndaspcrmamis sphericalwith a mucrenatemi-
crepylar tip. With thesevariatiensmarkedin shape.it hasbeenvisualizedthat

mostof the secéshaving pteridosperrnousaffinity are oval barringa few which
attaineédome or pear like ferm. The shapevaniationis not of much significan-

ce buí the rebust cuten membraneof thc seedhas revealedthat thesesecés
were net sheltcredinside the cupule. Thus thesenen-cupulateseedsof pteri-
dospermeusaffinity reflect towardsan advancementover the other knew secés
of Triassie. Ameng the seedsof pteridespcnmicalliance, Savinrispermamcíe-
sely agreeswith the UmkomasjasectAs,Uut the detachedsecéSavitrispermum
lackscupuleané appearste havebeenborne tAinectly oven tlie axis. The eutcr
integumentof Savio-ispcrmumis alsequite teughanéinéicativeof its relations-
hip with non-cupulate-sced-bearingfíuctificatiens.The enly exceptienamong
thcsesectAsin Capa/aspcrmamwhich hasnot yicldcd much robust cutencuticle
as hasbeenfeuné in ptenidespermousgeneraof Niépur. rather is hasbeeniso-
lateémt0 pieces.Thisshewsthat the differentiatuonsof cuterintegumentmight
have not eccurredeither at tlie time of fossilization or the sectA weuld have
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beenimmatureé.However.the eccurrenceof tAistinct polienchamberruleseut
for the seedCupo/aspcrmumbeing of immaturestage. In this reference.it
would be worth te maintainovenhere,that therehas beenevidencete indicate
that in sorneof the seedswhich were immature,totally Iackedpollen chamber
while thc matureseedsof the sametype showed a well differcnciatedpollen

chamben.

Besides,the sphericalshapeof Rawndaspcrmarnaffords a fleeting glimpsc
of an eanlystagebecauseplatyspcnmyshewsan advancemcntover radiospcrmy.

As the other knewnsectAs from Nidpur are platyspermic.evidcntLy. thc genus
Rorundaspcrmummust liave Uclengedte semepnimitive cenifers.Theoccurren-

ce of Le/enrabasantA Nidpuria are the vahéexampleswhere structuralorgani-
zationappearste be of lycopsid-typebut thcir pollen constentshavetAistinct re-
lationshipswith the conifers.

Apart from thc generalshapeof the sectA, orientationof cellularpatternhas

usually beenused in delimiting the taxon at the specific level. For instance,in
Sahnispcrmamcelís are polygenalwhich is generallymet in cellular structure
of the plant ergansbut in Savitrispermamcelís of onter integumentare squa-
rish antA quite distinctive. Further.the cellular arnangementis quite symnictri-

cal while in Saitnispermam,no set patternof celís has beenmarked;however,
towardsthe margin, celís arearrangedin a sequence.Likewise, in De/evaryas-
pcrmumcelís appeante be rectangularen polygonal,and in Nidispermamtoe
the cellular pattern is mereen lcss thc sameexcept for thein anticlinal walls
which are thinner antA at placesquite faintly visible. Arneng thc ethergenera.
celís in Cupo/aspcrmambecomeexceptienallyslierten antA rectangularsemew-
hat cempactlyarrangedbut ja Pyrifar¡nispermum, celisare tetally diffencnt be-
causeof being elongatedpolygonal in severalorder. Besides,in lirceolasper-
mumcelís are pelygonalhavingmereor less thesamesizebut vanestAifferently

in micrepylar antA marginalregion. In Tay/ariuspermuni,celís are sinuousantA
in Kanaspcrmam,typically celis haveattainedangularshapc.Othertan these.
RotandaspcrmamexhiUits pelygonal-rectangularcelís whereasin Pantiasper-
mam ccli eutlines are mostly ebseureddue te heavily infested papillac.

New it is quite apparentthat cellular erientationof sectA cuticlesacconipa-
nietA with perceptibletAifferences,previdevaluablesupplcmentaryevidencein
genenicdelimitationaswell asfon especificassignationte differentseedgenera.

In the liglit of studiesmadeupen homogeneityand hctcregeneityof inte-
gument,it hasbeenrnankedtliat thc textureantA thiekncssof integumentshows
a geeddealof variationsantA the zonationof intcgument toe depietsbreadran-
ge of merphologicalvariability which appearste be of value un denionstrating
the phylogeneticposition occupiedby the sectA.



indian ticed... 213

In Nidpur seeds,integumentthicknessis highly variable, and therefore.in

generaDc/ct’arvaspermum,Pyrnfarmíspermarn,Kanasperrnan-iantA ¡‘antiasper-
man,, the characterhas been consideredquite useful in delimiting thesesectA
genera.Ah thesegenerapesscsseasily separableintegumentantA that shews
that the integument is not adhencntte nucellus. GenusPantiasperman-isince

bearsstronglydevelopirregularpapillaewhich is so much in prefusionthat the
cdl eutlincs of cuten integument are hardlv discernible.Thus the thiek cuter

seedcoat in thesegeneraantA the presenceof intensivelvcutinizedcrewdedpa-
pi 1 lae in I->aníiasperrnum, suggestthat adaptationte the fluctuatingeenditiens
of envinornent.Moreever,thick cuticlesalso indicatethat the speciesweregro-
wing underhigh ligh¡ intensity antA with reducednieisturecentcnts.

Besides.cuter intcgumentof Sahnispermamis alse teugh,antA Uears well
cutinized median papillae thnengheutthe ccli surfaceasseciateéwith sunken
stomatahaving papillaeeverarchingthe pit. The presenceof suchproteetedsto—
matarefleeteétowardsxenomerphicconditicus.Any way, sincedxc sectA gene-
ra bcaring ihick cutenmembranealong with varuability in papillaedevcleprnent

is Iessin frecuency,it can be meresafelynegardedas local variatienin climate.
This hasget the suppertivcevidenceby the presenceof a few papullateleaf ge-
nera eceurringin Niépun betAs.

In adéition.steníatalfrcquencybearsecelogicalsignificanceas it may be ta-
kcn as an envirenmentalhumidity - Iii this referenceDe/evaryaspcrmumcari be

cited becauseit posscssesa goednumberof stomatategetlierwith DieraU/am
cavesin Niépur shale. antA thusceulé serve as an inéicatorfor envirenmental
cenditiens-

However. it would be werth te point eut oven here thai in Niépur. gene-
rally thesectAspossessdelicate antA thin cutermembranewhich canbe eviéently
ebservedin thc taxa: Saviirispcrmam,NiUispcrrnam, Cupa/asperrnam,Creeo-
/aspermamn,Tay/ariaspermamantA Ranandaspermam.tisuallv thesesectAs re-
veal smoothsurfacedintegument,cemmonlvhaving straightwallcd celísbut in

Tav/oriaspermam,celís are typical y sinucus.Additionally, in Sa¡‘itrispcrni am
um/s-omasii, lateral antA endwalls toe, exhibit micresinuosity.Nenrnally, featu-
res like delicatecuticle. thinner cutenmembraneceniposedof undulatedor si-
nucuscdl walls having non-cutinizedeclI surface.are censiécredte be undica-
tix’e of mesenienphicevidence(STACE, 1965) antA ox’erall. are suggestiveel a

laveurablegrowirxg seasonwith prevailing luxuniant conditionsfer grewth of

plants. 1 n addítion, it ceuldalse be speculatedthat ihere must havebeenpíen-
tiful water supplv whieh eventuallvaided te deducethe climate te be tropical
natherthan temperate.This is at oncesupplemcntedUy the evidenceof richest
haul of cryptogams(bnyephytes)which strenglyfaveuresthe occurreneeof pro-
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tectedshadyantA marshy spetsin the forest of Nidpur tAuning Tniassic peniod
(PANT antA BASU, 1981).

The inner integumentalse presentstAistinetive charactersas has beenmar-

ked in the genusPantiaspcrrnumwhere celis are broadlypolygonal intimately
appressedte thc nucellus.The delicateantA thin inner integumentremainscern-
pletely free uptochalazalendwhich is quite clear in the genusSahnispermam.
Innencuticle whereinseparablercmainssupenimpesed,eculdbe markcdby ccli
markingsever thc nuccíJus.In suchcases,two setsof ccli outlincscanbeclearly

demarcated.
As Niépur, where inner cuticle is preserved,nermally surreundsnucellus

antA continuesupto micnopylar end. The spacc betwceninner antA cuten cuti-
cíes of integumcntprovidesthe mcasurcmentof thickncssof integurnent.Funt-
her in totality of structuralfeaturesel a sectA. the inner integumentchanacters
has beenusedmostly fon specific identification.

As regardsthe nucellar membrane.in the prcsentstudy of sectA fossils, a
lot of variationshave been neticed in thc structural featuresof nueellus. In
sorneof the taxathe preservationof cellularoutlines are quite cxplicit whilc in
etherseither the cellularstructureis ilí-defined er intensive[y cutinized. At ti-
mes,the structuralorganisationof sornefermshave appearedte be conterted.
However, the presenceof a distinctly differentiatcdnucellar membraneis the
result of tissucmaturation.

Nucellar membranein taxa Sahnispcrmnum.Savitrispermamare intimately
investedby inner integumentbut cutermembraneis typical detachedfrern re-

maindermembranes.Guter integumcnt is not at alí adhcrentte nuecílusand
tlie two layersare shanplyseparable.despitethey rernain attachedat the base.
This particularcharacterin cenjunetienwith etherfeaturesbningthescsectA ge-
nera close te Ptenidospenmales.Similar is the casewith the genusDc/evaryas-
permamantA Nidispermam,where cuten integument ncmainsfree upto base.
But in Cupo/aspcrmamthe cuten integumentes cleselyadnatete nucellusantA
tlie innerintegumenthas beeninseparablyappressedte outer membrane.Ho-
wever, its distinct pellenchambershewsits alignementwith the ptenidospenms.
In Pyrifarmispcrmumonceagain thc cutenintegumentis like a saewhich can
be takenout due te its besecovening antA this easily detachablefeaturepre-
deminated consistently in ptenidosperms.Morcover, the ptenidospermeus
seeds,namcly: Sahnispermam,Savitríspermum,De/evaryaspcrrnam,Capa/as-
permamantA PyrrJarmispcrmumrevealtheir integumentslaterally [ncc fnem nu-
cellus but rernain cennectedat the chalazalend. Whereasin gencraIike Tay-
/oriaspcrmumantA Urcea/aspermam,integumentremainsadhcrcntte the nuce-
llus but divergenearthc mié level of sectA with thc free pertienof nuccilusfon-
mxng an apically tAifferentiateédeme-shapedpellen receivingstructure.Having
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nucellar apcx free frcm enterintegumentis a leature,generally mct in cyca-
tAcan sectAs. Additionally, the cutinized nucellanmembraneantA tenucuscuten
intcgumentasseciatedwith neducedpellen chamberare the ether charaeters
whicli taveur the gencraTaviariaspermumantA Urcea/aspermamno ¡¡ave re/a-
(iansitip wilh (‘nada/es.

Ihus amongAm/par secds, rite Jiusianof inuegumeníand lís adíratian lo ¡¡a-
ee/lusis t/aite definírive anddepicis abviaaslvtitan titesecdsniasí¡¡ave beerí niore
(¡4Val) eec!.

<)ther rizan (Itese aíra, Kanasperman-z,Ranurídaspermurn,and Panniasper-

moni haveinvaruablyshewnthcir nucellusfreefrom ou¡er integunícntovermest
of thc sectA antA thus featureoccurssperadicallyamcngIiving ccnifers. Therc-
fere. this structuralagneementalongwith otlier supplcmentanychar-actcrssuch
as, degreeof culinization of nuccílanmembraneantA absenceof pellen charn-

ben. lcgically demenstratetlie placementof thesegencrawith (2eniferales.
Rouíndasperínírnzbearsa shert rnicrepylarcanal,a significant featuremdi-

cative of i¡s affi nitv with cenifers. Thc genusbecauseof its characteristiemi-

crops’le offcrs evidencemorecspcciallyof probablepollin-atuen antA se-ctA dis-
persalaéaptatiens.According te RENAULí (1885), such apical cxtensíens
were a dispersalmeehanismfer sectAs, sínce no entegenetiesequenceis yet

knewnlcr thcsc cxtcnsiens.they may be intcnpretedte haveaideé in bethpo-
llinatien antA dispersal- Thc subeonicalmicrepyle in the prcsentgenusceuld
havefunetienedas cfficient pellentraps becausenarrcw sunfaceus suenesuita-
ble un trapping pollen frcm meving air than a breadsurface( PRO(2TORantA
YEO. 1972). Theethergenera,namel\ KonaspernzammitA Panrias-pern¡umalso
haverevealednarroxv surfaceat thc nxicrepylarené.The micncpylanhelein the-
se generaare narrewly sunken en depresseébut with heavvcutiní-zatien,antA
the openingis ixel thatexpensiveas have- beenrnarkedin ptcridcsperrneussectAs

of N idpur. This deereaseja the ancaof micrcpyle is suggestivecf thesegenera
beingquite effieient Ion pellen reception- Furthen,thc eccurreneeof microspe-
resinside the micrepyleof Kanaspermamis itsclf a valid indicaterfor the taxon
te be ful y capaUle fer pellen traps.

I3esides- the othersectAs,viz. Tay/aríaspermamantA Urceo/aspermumwhich
are allied te (2veaéalesbcaningmicrepylaropcninguncvenlyeuti nizedlucreen
less like a bulge or subsphericalin appcaranccwith jaggededge.Such niiercpy-
les are quite suitable for pellen receptienbecausethev are tAinectly expose-tA te
theair antA reflecis tcwardspellendrepmechansin Theptcuidospermousge—
nera Saitnispe¡n¡amdepictsusually prctruding micrepylarend; identical is tlie
casewith tiavitríspcrmarnwhich bearscurvedmicrepylar hele sernewhatlike a
crater-rncuthassociatedwith zig-zagcutinizationever the epening.Thc presea-
ce of protuberancesantA censtrictiensat the apexcf sectA suggcst a potential
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pollen chambenantA pelleatArop mechamism.Occasienally.in sorneferms like

Nidispcrmamthc micropylar enéexhibits cutinized lobes at the summit, this
toe, appearste havebeenfon pellen reception.In De/cvoryaspern-zun,the mi-
crepylarendis mereer lessbowlshapedwith intensivecutinizatienantA similar
flattening is rnarked with flaps in Cupo/aspermam;this kind of structuralfea-

tures are generallymarkedin pteridosperrnoussectAs where pollen are tAcpesi-
ted at the time of fertilizatien. Apart from thescgenera.Pyriformispcrmamis
a quite peculiar sectA where rnicnopylarhole is tAeeply sunkenen tAeprcssedha-

ving its unnerIining seníptedwith highly cutinizedapparentlyfinger-Iikc appen-
dagesantA that projectsinto tlie pellen-chamber.This sertof unusualstructurc

can be interpretedas a device fon eoncealingthe cntry of pellen grains after

fertilizatien.

lxx addition, as opined Uy LONG (1960). Ihe striking similarities betwccn
tlie apices cf sectAssuggcsta relationshipwith their parentplant; hcwever, this

particular characteris well decumentedamengthe Nidpur sectAs beíongingte
ptenidospermalcs.

The ecetirrenceof well developedpellenchamberin Nidpur sectAs,namcly:
SaI¡nispermam, Savftrispcrmum,De/evarvaspcrman¡Nidispermam, Capo/as-
perniam and Pvrifbrrnispermam is a usual feature bat «salpinx»like stnucturc

frequentin Palacezcieptcridospcrmeusseedis totally missing in prescntferrns.
Apart frem this, Nidpur secdsbearwcll develepedmicrepylewhile the genera

having strengly developed«salpinx»is always accenipaniedwith rudirncntany
micrcpyle.

1-he othcreutstandingfeatureis thc eceurnenceof pellen chamberwith sim-

píe excavationat nuccílantip which is rnain¡y secain twe generaSavitrisper-
rnam antA Pyrifarmispcrmam. Ge¡xcrally, thc nim of the pollen chambenwall

has charactenistietaperingprocesswhich has beenmarkedmostly in the matu-
re sectAs but in yeungersectAs tlie diffencntiatienof pellen chambenceuld not
be casily detected.SuchsectAsare howevcr,of arresteddevcLopmentantA thesc
spccimcnsthrow light en the grewth éevelepmen¡of a sectA.

Pollen chambersin Tay/ariaspermamantA Urcea/aspcrmamhave depicted
considerablereductienandhavebeendistinguishedlikc a crescent-shapedstruc-

tune in the laten form while in thc formenit has beenrepresentedlike a tiattc-
nctA apical bulge. Even in the prcsentdav eyeaés,the pellen chambcrsare
usuallyfonadcxtrcmelyrcduccd.

In the rest sectA genera,Kanuspermarn,I?atandaspcrmamantA Pantiaspcr-
,num, no delimitatienof pollen chamberhas beenrnanked.In extant ccnufers
toe, no such structurcshavebeendescnibed.
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Adéitienalevidenceof pollen grainsin pollen chamber.besidesothercha-
ractcrs.attcstthat sectA has maturedat lcast as far as the pollen receptivestage
antA thereaftertlie fossilizationoccurred.

Of ah the structunalfeaturesof sectA. presenceof tAistinct megasporeis con-
siécred te be characteristiefeaturesof gymnospermeussectA. Phis pretected
membraneis alwaysthickly cutinized antA occupiesin tlic centreof a seed.Thc
megasporecuticle is highl~ resistantte maceration.Ihis cutinized memhrane
is quute vaneéantA exhibitsno indicatien cf ccli. Mostlv it is dark—brcwnin ce—
Icur. but at times éuete evermaceratien.the membraneis traversedby cracks
which shows indistinct cellular cutlines.

In Niépur seedsit is tAistinctly recognizablein the genera:Saitntspernzum,
Saviírispcrmam. De/cvaryasperrnumantA Pyrif6rmispcrmun¡. lii Nidispermum
it is faintly markedwhereasin Capa/aspcrmamthe megasporemembraneis not

identifiable- In taxa having eycadcanaffinitv i.c - TavtariaspcrmumantA ¿¡rece—
laspermamn,the membraneis representedby pelygonal rnarkings bearinginten-
sive cutinization whercasin the laten ferm. thc membraneis heavily cutinized,
antA this high grade of cutinizatienof sectAs, is indicative of its affinity with
cycads.Thísparticular leature is also implied in Gin kgealcansectA but tcgether
with cther teatures,aforesaidsectA generahave been assigncdte (2ycadales.

Further.thc eccurrenceof megaponemembraneas eneof the laversci seed
membraneis amply significant in confinminu tlie fcssil stnucturcsbeing tAcaIL as
te be a sectA definitively, antA not a bulb en any other structurc(HARRIS,
1954). In additien,megaspereniembranealse plays its role ja the recegnitien
of a species.

Censequently,the studyof compnesscdantA isolatedsectA fossilsbasedupen
the qualíty antA quantity of evidenceconfirms that ah thc planí ereupswere
flourshing in the vicinity of N idpur tAuring the Triassic period.

The studvhasalsefacilitateéte fintA cut the linkagcof thcscsectA fcssils ba-
sed upen thein epidermalfeatunes.bctween thc vegetativeantA fertile ongans
describedfroni Di-raidiam betAs cf Niépur. The notableallianceswhich have
beenestabhishedare: the leaf Lepidajileris indica, the pollen organ Basca¡a-
Uietj containingWcy/endites-type of pollen gnainsantA Saitnispcrnumindieun¡

the sectA - alí attnibutcd te the ptenidcsperrnousplant Lepídapterisindica; the
leaf Dieroiditírn u¡idpnerensis- pellen organ Pteracl¡así¡idpurensis antA 1-he sectA

Dc/evorvaspcrmurnnidpurensisalí ascribedte thc plant Dieraidhtm nidpía-en-
síx belenging te Ptcnidospermalcs.Residesupen the structural correlationi of
the epidermalcharactcrscf sectA cuticle.Savílr¡spermarneraterí/ormis t ype of
sectA has been consideredto liave beenborne upen sectA organ Llmkomasía.

rhe sectA genusSax-itrispcrmumis quite prefilie threugheutGondwaualandin
miépart cf Tniassic asilas beennepresentedby Savitrispermameraleriformís in
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India; S. doag/asii lii Australia; S. amkomasiiantA ti. andcrvonii in SouthAfri-
ca. This sectA genusoccursin abundancein relatively narrewstnatigraphicran-
ge antA thereferc,it has its stratigraphicalimplicatien antA may be documented
as an indicator fon MitAtAle Triassic.

Futhenmere,other than the pteridespermeusalliance, occurrencecf puta-

tivcly denivativeeycadeangeneraTay/oriaspermumantA Llrceelaspermumiii as-
seciatienof Taeniopterisg/anda/atastrengthenthe hypothcsisthat Taeniapteris
wasthe lcaf of pnimitivecycads(MAMAY. 1973)- Mereoven.Tay/ariaspermam
snnaosumthe sectA antA Taeniapíerisg/anda/ata leaf, beth are homelegeusin
their epidermalcharactensantA with this it ceulébe infenred that bothbelenged
te the sameparentplanÉ

As such the botanical affinities of theseseed-taxahave beenbasedupen
their adnationof integumentwitli nucellus,extent of cutinization.presenceer

absenceof distinct pellen cliamberantA occurrenceof megaspore.The ether
monphclegicalfactonslike thicknessof cuticle, superficialfeatureslike papillae,
tnichomes,cutinizationof anticlinal walls, ccli shape,frequencyof steniata,in-
tensive en feeble cutinization of nucellarmembrane,vaneémicropylar heles,
whetherpresseden sunkcnor lobeéenfiat, longen shert,havebeentakeninte

censideratien.
Furtherthe studyof gymnospermeussectA cuticle antA the ethcr knewnplant

associates,it ceuld be conceivedthat Nidpur ancamusthavebeena shcltcred
fresh water lake en estuaryberécredby marshy anca in which grew besides
gymnosperms,bryophytesantA pteridephytes.Featureslike papillae.trichomes,
cutinizedccll-wall, sinuousecliularentUnesmust havedevelopedin response
te fluctuatingclimatie conditionsprevalenttAuring that penicé. Thus the inves-
tigation of sectAs from Nidpur has maderevelationof a reasenablerccenstruc-
tien of palaecenvironmentantA alsereflectstowandsin situ bunjaisofvegetatien.

In bnief, sectA a complex,multicellularentityshewsmucli vaniatiensin struc-
ture. Its cuticles act as an important indicaterof taxonemy.evolution. habutat
and possiblyclimate.
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