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I. INTRODUCTION

Under the inspiring guidance of Professor Birbal Sahni, F. R. S.

a Palaeobotanical Society was founded at Lucknow in May 1946 and
registered under the Societies R.~giHration Act (XXI of 1860) in June
1946. By a resolution passed on IOLh September 19+6 the Gove. ning
Body of the Palaeobotanical Society establilihcd an Institute of
Palaeobotany and appointed Professor Sahni as its first Director in an
honorary capacity. Pending the acquisition of a permanent home the
work of the Institute was carried on in the Department of Botany at the

University of Lucknow.

In September 1948 the Institute received from the Government
of Uttar Pradesh the generous gift of an eSlate comprising a large
bungalow on 3~ acres of land at 53 Ullivt'rsity Road, Luclmow.
Soon plans were made for erecting a llew modern building for the
Institute. 00 3rd Aprill!:l49 its fouod<.ltioo Hone w,s laid by Pandit

Jawaharlal N hru who. besides being the Prime Minister of India, was
at that time also the Minister of Scientific Research and Natural
Resources.

'Wi.hin a week of this ceremony the young Institute suffered an
irreparable loss in lhe sudden and unlim... ly passing away of its Foundu
Director, Profe,sor Birbal Sahni. The most apt tribute was paid to
him when in Ocwbcr 19-!9 the Governing Body of the Palaeobotanical
Society named the Institu(C after him as ill\' Birbal Sahni Institute of
Palaeobotany.

Sub,;equent to Prof~ssor Sahni's sudden passing away, on lllh
April 1949 the Govf'rning Hody of the Palaeobotilllical Societyautho_

rised his wife, 1\11'5. Savilri Sahni, to discharge all the duties of the
Director of lhe lnstitu e in addition to her own duties as the President
of the Society. In l\lay 1950 Dr. R. V. Sitholey. Assistant Director

was appuinted as Omrer-ill-charge for carrying out the current duties



of the Director under the supervision of tlll~ President. In 1951 the
United Nations Ellucational, Scientific and Cuhul' 1 Organization
(UNESCO) included the Institute in its Technical Assistance Pro­
gramme, under which Profes~or O. A. H¢eg of the University of Oslo,
Norway, served as its Director from October J951 to the beginning of
August 1953. A short time after Professor H¢eg's departure, Dr. K, R.
Surange was made the Officer-in-charge under the supervision of the
President, Governing Body of the Palaeobotanical Society. In October
1959 Mrs. Savitri Sahni. in addition to being I) e President of the
Society also became the President of the I nstitute and was incharge of
the administration. At the same time Dr. Surange was appointed as
Director having charge of academic and research activities.

At the end of 1967 it was felt that a stage had come when the Pal­
aeobotanical Society should function purely as a professional scientific
body and Institute as a separate institution. A new constitution was
framed under which the Birbal Sahni Institute of Palaeobotany was re­
gistered as a separate body on 9th July 1969. In November 1969 the
Palaebotanial Society tramferred and delivered possession of the Insti·
tute to this new body whereby the 13irbal Sahni Institute of Palaeobo­
tany came under the management of a new Governing Body with
Professor T. S. Sadasivan of the University of Madras as its Chairman.

The present report pertains to the year the Institute started as an
independent IIlstitution and covers iii activities from April 1969 to
March 1970

II. RESEARCH

1. PRE·GONDWANA

1.1 Microfossils from Rampura

Leio4haeridia, Pro/n/ciosphaeridillm, Rrthph, ridium, T flJm(wius and an

algal remain GJlJencaptomorjihll were recorded belonging to The Kaimur
Series (Vindhyans) Madhya Pradesh. Agf' of lhe VindhYillls tlflS been
discussed in the light of these discoveries.
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1.2 Devonian sporeg

A rich assemblage of Acritarchs and spores has been recorded for
the filS! time from palynological samples ranging from Silurian to
Devonian deposits.

2. LOWER GONDWANAS

2.1 Glossopteris flora-morphological and stratigraphical

studies.

2.1.1 Mahalladi Valley

Handappa, Orissa

Some new male and female fructifications referable to the Glos­
sopteridales have been recorded. The mble fructifications are Glosso/hua

ulkalensis gen. et sp. nov" Erttmonia tdkaltnJi5 sp. nov" E. Ilinjridaensis sp.
nov. and E. karalipurensis sp. nov. III Glouat/uea naked sporangia in
aggregate~ are borne on ultimate branch!ets and six of the aggregates
are cilrried on a common pedicel attached to the stalk of a fertile leaf.
In all the three specie~ of Erttmania the sporangia I clusters are only two
in number. The female fructification LidgtlfOllia indica carried stalked,
naked ovules on 'he {atlle leaf stalk. ~lorphology of female fructifica­
tions Scutum and Cisftlla is explained SC/llum is a compact cone, with
ovules carried on a small, thin scale leaves. In (;istella the ovules arc
de\·oid of scales and they are perhaps embedded on a mulbery like
fleshy head of the cone. It is concluded that southeln hemisphere
Glossopteridales is a group of extinct gymnosperms; although showing
remote relationship with heridospellns, distinct enough to stand on its
own as a separate group. The variety ofreproducti\'e organs show that
in Glossopteridales we are perhaps dealing with more than one order.

2.1.2 South Karanpura

Four species of Gongr,mcpftlis and seme spEcies of GlcssOpltTis have
been recorded from a shale bed about 70 feet above Argada '5' Seam.
The dominance of GongamopJeris indicates the Karh:u bad age. Twdve
species of Glossopteris, out of which three are new, have been described
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from ,h. ,1..1•• or Arg.d. Seam, Lo",.. N.~ka,i Sum .nd UPFer
N~kk.r; C , • m • Cl....",," f.u .p. r, ¥, i. di"ingui,hrd by 'he
r«'"'KO''' n., .... or midrib .nd .loJoolr .paced .Ion••'o m..he,. of
""l~.1 oi.. ('.. ~jiJ.,. 'po 00'1". isdio'i"ltUJIl,t<! iy. pt"'~,I.,. I. r .nd
d ..... I' ,po,,,) ....". 01" ",", ",.i~h< nad"l ,.. in...hi<h l'orm n'r._
polyp.1~ C. A....,.... ' p. ""'" • d,"in""ohod by i,.

\;ul' "". ~'rht<! ...C<'nd.,y "in> .. lUrb r......... ich' '0 .........."i.. and
ro,. 01"''' bo- ••I"""l ........n of .qul .iz•.

Tho ",,",y of. la,., n""'bor of imp'..... of S,....,Iit·, f...1Ido

ft-om ,b. h ••~or ...,. .. ,'..10 ,1.0' ·~t""." ..j, ,.1)", ~!.. f.i..." . IMI
ond $ ,.,"" A,bot.I90S .n hoclllOol $.1-')_'" "._odod
and , ••..1 _.he b~.i. of ......-..-1 1 pr; ... l>.

0;,..... -."-i-' r.OCIII .. &.,101 ... 11... ha.... ""'"" .......dod ........
,-.l .. "",pr-od I.,. L.11 at oM Dubr_.IP"'" 1_ o..l ••jpu' II'OOIP
bad .....Ii« boo" ,. dudod in 'M I ...... 0.-1....... nr ""l~.'od

wi.h 'he M.b.oJ ~ ndno......<><1.' • bt<l. _'rin' ..............
Cond..~n. MId ,.1.".... to •• 'ho Dub... pu, ha..., ,icldcd r'u, ~_..
char«••,.;......r ..... R"J'l'.I..1 l"'''-'rappc." St. in. II."... " h. boot..
........d .10., .1.. "."'. Dubr.wu, I>t tcpJa«"j boo In"""l'P"on R.j.
.... hal t....h r.... btdo <Vr,l,in. ,be L-, .... (;""..1"'''0 ...;I,m.nll. Bodo,
hi,h."" ,npptd o. Duh.-ojpun.1><1 r,,,'" .1.".. 1\ ... "On"", Glau "/'''''
.nd ""'·.'0' ~ .huuld be ,ncluded n ,I., Lo..." (;,,·,..1"""0'

,\ ne", '''1>',' i. , AI.,.,."., i. ;",';'u,,<1 'I> c,,"";n <.,,~in lorg"
plal)'p,""'" ,..oJ Th, 'I""<i •• 5"..", .. j II/I,";, ~~h.u, 195~ (rom
,I., S,,,,,,h R<.. o bOlh, i. 01.., 'ran,f.rnd '0 ~loI "',",s. Tb. Sing I;

m...".1 "-,.,''' .j """,.p n,,¥. ",e Iv!>'" lot) 00'''••""'iDl....
<_poor,.LI. 'II .t. (~_"r-1,"'J JH,II<tu.. (S~koo"o. cnmh. nOY,.•nd
A. I ,.. po I,,, c,ga,eJ ,ha' s-... ,,~,. "'<1 W_.lcm, l!nl
mar 01... LotkoooC 1<. ,110' ..,.... 1 bo O"'-""'r C. of 'loo -.d. ADd~
"ted Ft.nCl ...... 01 .. bod. io br~fty d;"cutood

2 I S J"IIO ~.I.i

Tho< wood p .... B..~ Sus,OC... \buhy, 1962 ,cd
loJ.-v • Sw.",~ and \I...,hr. I~ a.......rpd •• lbo ceo"ral acad. tho

( • l
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pt"ph~ral Me•• to.y can.I., "'lIich diAt,ngu"h th_ t....o rn..... , have
tw:.n round in "". end tho ...10' 'p«'men. On tit. ha'i' or p"""ty
tit. ,en", B",~"uJI.. ha' b"",n reta'ned. A n.w '!'Kit, B",.b'uyl..
_ h b<.n inl1ilutod. It;, cbacac,••".-.:! by ,It. " enn
of a .inllo, <:en".1 unal in 'he pith ., oppnood '0 S_ j""''''''' ..-h,ch i.
charac'''''''''' by a O!'f"ral unal and a numbe. or "",,phenol canab.

Fou. DeW .pr<itt "f '-il pl.an.., riJ; ,G"'l~lnis .W__.I"P.
__ E.:rfIIoJII- .......... IP. _. OJ..,;. 4M••L,nN 'P-_.
B.ioJi. Iao..;.p noo-. ba.., beoon ncontod ltoIIl ,Ito Ka.ll.nlta.; bod>

01 ,be G"id,b Coa<lr..,ld•

'2..2 sp..... Dbp......

'2..2.1 s••,. K• ..,...

A .••',.....'ic """rt,r 'womM.por. _mblool", _iAft<>OIl'bo
ohola a-.cia'od wi'h ,be "'!tlf<la 's' Starn. and ,h. ",btr. Imm
annt""••halo abn<l' 70 r..." obon tbe "'!tado 'S' s...,,", indoc:otn lbo'
bo'h ,be _10'>1.,.. or. polynoloz;ically _ .. cI....ly related to 'he

Ka.ha.Ita.; ".,e.

A 1O'",po,. a.."",blage .o"'aining2! ge"".a alld 42 'pfeil" f,om
,he aaoJ" N.U. b,d. i' dnc'ib<d. Th. g'''''. n..,.S.,Cl'tJ. p.,AJ'a"."
C...,.....¥'j/j, .nd R''''"'f"'' a., n,,,,ly in"i''''..:!. Tile .".ugrophic.l
p<»it,,,,, "I ,h. G."j,. Nalla b<d,;, d"""""d in ,h. lilh' 01 'ho plant
mic.o-and ,na••"I01lil ovid,nce'.

0" the booi. of pia'" mogal",,;], and the mioopn'" ,ecO'-fred r'"m
the..,.l beoring bed' ,h. " .. 'ilraphi""l roo",on or th... be'" in the
Lo.... G"od",ana .ut"""'o .. dlSC\W..:!.

2.24 ]0)""1. c..JjialJ

Mioopnre .......bta'n han been rKo<ded for ,be fi... 'i.... f.om
the ..... lra n( '''0 in,ercala'..:! Takhi' Bo"Jd.. w.. r"lllp..U'" u.
PIit.,.,.:..,,'I, P C..ai-..;w, '·..til",... , P.uoui,.,w

( , l



and £i.,li',,·;I.. ••e padomina.... The d"I.;hullon pouern of ,b"
mino"".... i...be.wo bould.. ~. U. ~ dW ond compo";.....,
m.de wi,,, ,be k"".... "'luivale~'_b'., 1lIe bi"·"'.'iI••phial
and p,ol.""l:lo.aoic.l.isni6.."", ol tbe 6nd;~1' 1I."e brtn diK.....d
brie8y.

S ,'C..phic.I."'*'r a.... poheob.......oy oJ ,he l.<twff G<oood_na

oed to u,.-i.' U....ria. Bi .... 'b""'. PaE; Ann ..pp"', M..........n·
.a'b Chi.;...;.; .n" io dftcribed in det..1. The pol,.....auv:-a1
_bbp. ~.pnrn d pol\otol.. IDCludei _ ...pores .....

Aai•••d... Tbe.pore pol __bioI"" boo,e 1 ielded II .pec.ies

oooicnable '0 500 rmen. Of .bow t ce.en (<el:, ..,.,"" O-Ild
r i"iU'.,'.nd.l.pKMIllft_. TbeAc.i'aKb. N.rr......
•he U ;" M.rine led .. a oirnifi<an' 6Dd and iDCI""" in .ddi.....
10 r_. k wn sen..".,....., DeW ",n:a F_'N' .nJ ft.'" new .pe<in..
The d.,. cnllt<:..... f,Ont booh ....uk aDd i-ranK: oed......... boo""
been cnlb.'.... both qual".ti...,l,. aad qWln",a'iHI,.. Field oboe"a'......
ind, ,hal ,be U ....,;" \latine Bed ",,,,_nu .n l'PPH T.kbi.
,. ~ whi'e ,he \1 bend''',ub Ma.,ne 8ed ...p.-..t>. Low....

T"khi. T.a".I ......" ... The palyuoletJ:icalend paleeobou"i••l ide<>ca
confirm ,.... (, '11 t·,n e'.~ady dnwn r om held ",·id..nc 'h", the

Talcb," "i,tun ,he Sou,h R..,,·. Gond...,.na Ba..n aJ< ....nel~'.b1e .nd
,b., ,ueh cn".lation can be .,,,ended.,, ",ber Low« Go"dwa..a 8a";n.
of Poc.in... la. Indta.

Bto".atil' .phical at udie. clearl, ind".,. ,hat oil the Coal M...u,e
...at. o( ,he S<>uth R.wa Gondwan. BlIIin, ntlie....i...ed 10 ,he
Bu.ko. St•••••u in fae. nla..d 'Cllhe " .. huta.i S'.Ke, .nd h,,'.
bo,en no" *0 " ;gned. Th"" i. is cl, at ,b.. ,ta, tbe li,hologic.1
recorni,ion ..f ,h. K•• Ioa,bo..is 0< &rob... in lb. Soulb Re...
Goodw.na auin is ..... Kliable. Paly",,"'iul <vidence, ("0"'" ,he
'nelu.ion of ,he K.,Ioa,ba'" wi,hin lhe Talchi, Se.if<.

from ..... ''''u ,ji,,..._ 01 _ t.o-r CO""w.... """,to o(
Godavari Basin. II..., new mioapore F"er.tI be";... hi,betlo ..nd_ribed
.-c:iatioo oe .....pbosnoph>c d ....<..... boo... been i....il...ee1. Two oe

I • )



'hem, Vil" GH.~",'".,il", ."d UJiul'i.,..i/U are "il_'e. A',o,i_oi"',,,
i, • mon<>le,. and G.,.Ji,pJI.widi... and c;u,"I..,~",'J,... are ale,e
sene,a.

22.7 l-.e-J-....,,"In"
TJwo lUonnmy and "''''liS.-aphi~ dist,.;bu,ion or dispnvd mqa­

'po<a in the I.owe. Gondwa.... Format""'" (Pormian) or India ban
been worked ...... The morphosnopl>ic delimitalion or differen. VM<a
.t><! lpeda h.. bern ba.>rd .....be n.rftlive a.... i..lr<l.i... otody or
mrnJporfl r...... d,ff.....nl ba"'" in India 1"l>rM data are ..,pp1"
_ted by .be h"her.o k__n. or mquponI r...... otbrr

Goodw.... coo'i......~ A 1",1" ..umbr< 01~mc ... h.... bteu ..odied
in rrtreled u wen ., t ..........ined Iili:b, and it baa bH1I rooaod ne«aa.ry
to baoe ,be "."nom,. of ,br • ......" .... <be ebar.eten ..00<1"'" by ...... 11
lb. _t"ods-- For ,ho ..ud~ madre tnI......iued Ii.".....n'~
we.e proJre ....., ove, ....~,rd CODln>lli... it b ear.r,,1 ..ody at
"arious ''''C''1"",i1 lbo lnnr. body ><11 Iiberaled.

It ha. Ilftn K>"nd that ,be ...'ure or rain. oma...... 'a'ion. tbe
n.,,,re "nd ut_n, oI.";I"'e .idse in ,elalion to I'" (:<)Il'ar' al",", "nd
,he nal""" •• _II OJ 'he prrorncr or "hoe""" 01 "'..h on ,he inner
bod, an i",po".nl ~ha,a~,e.. in laxOnomy, On ,h lin..., ,hi.t""n
genera and rony '!"Kia have bern "'C<'lI:niud. oul orwhich oi••ene••
• nd eiah,een .pe<:i.. are new. The di,,";bution of doe .on••a and
.pre;e. or "'••a.po.... in I .,dian ba.in••nd ".a'igr.phle horilO,," h..
been gt.·en.

1n Ranig."j ,,,,,lfield .ed,,".n" or lh. Ranl,anj Sla.e (Pe'tni.n)
.ppear to be co"forma!.>ly ..".d.ln by ,h. Panchel oe<limenl1 (T,ia..k).
Palynolosic.l ;'lVe"iga'i"". of • large number of ...I>-o..,r."" .nd
,,,,f,,,,,, ..,npk. diKlow" .harp change in ,b-r .por••nd pollen a...m.

h1a!l'<'I .«.... ,be R ".lp"j_P.n,'h~' bound..y.

The R.nilanj a_mbla«e .. dominated '" ot,ial.bUa«ale for....
lib ,<,.~, """". ,</,j I~"'''''' 5..;"1'''., elc. wbile t";le,~ .nd _Iete
tvp'" _,pv a ........ndar,. p''';,ioon. The P. cbet _lDbla«< OIl ,be

"t1.~, ".nJ ;. d "". ",,'ed I>y trile'e getoera Ioke Dc ""i., DiN ''''''''''.
o;,.,,~J_• ...,_ whik .",~,. biIaca'"" '.....e bec_ .a,e.

, )



TIL, .h.rp cha"•• tee" i" ,he pol~nolot:ical • ...",,1,'.....c•..,
Ranilanj.r.nche, bounda,y in ,hi. aru .ppo.,n,ly .011«" both

evolu'io..,ry.nd ....'i........./lIaJ chan....

'2 '2.' C),-.c,.q.",J ".lU.
T10e Cycalo-Ci ..qopoid polio" 1.,ilOl are I.MtaJly _eco'e

and m<>nocolpore. .Il>ey occur in CycadoJ.., Ben...,,,..,,,, P''''''''yln,
G,nk~"" \\.Iw;toehw.. aDd G"" Dcvclopmnt' oIpoll",.rai...
in C)'<Il <i"....., Cn'-:'''';k, . .11 .:-<1. C...tp.nd c.._ ..... been
....died. S- "-il _ben I..,~ 10 .............-..1 triIc<.
bM.t,..__caW pollen p;ai....

It """ ....... ......,1.,.Md ,..., 'Ioo.., ..... ,_ dotrrrtn' ki..........ani­
U,""" in C,uda Gi..q. i irI pol.... ,rai ... :-

I ),I ........po... 'I~.. 'noe--Cimoloidin pcobrview;
wi,b cd",," ....11 d.""""'.'od .... 'II drfiDCCl

(2) Boa"",ti..1o." 'ypc-.poindloid ." poIa. Vft
wi'h cd""" well dcmatnl"d .... iflcipie..,.

II Tn"'"
Th." .....idcnrt of I""ll''''''' tcdlK'ion i .. 'ho ",ten,.nd

diff...... 'ia"o.. of "'"' .,..Ipu' r""", p<1mi,ive '0 ,,",'ulvcd d ..... of plan ...

'2,2 10 (A",I.'i4<! ShlJw-So...l/'t" CH!fidJ

Thi. 'nelud....po.olo.ical Oludy of ~J b .f, hoi. IXI,I ..",pi..
f...m IlhlOkorpo,a, KUlkona and D.o'u," block. of SohalPU' co.lli,ld,
M. P., Indi •. Tit, di,l.ibulion of v.rioul pall'no·,,,,, ''''0''1 ,II,
oamp!.. has .ug....d ,h. occu,..,nc. of .i,lll w.ll,eam. dilli".u;.lIed
by ei1h' .po'. ~"cmblal" M.... po.. A_,nbl..gc (; il charaet.fioe<!
by ,b. d"m,na"ce of 8"",,,1<1.. ".01 Lu,'''''''''''. The A_mbJa~.F
",,0'" a dom'".n,e of 81";11,/<1" c..... ly '.'ed with lIu li,,....

and f••i,",u" T10e I..., ,en'" """""' domi .. a'" ,It ." ..mbl £1
with ,he r......... ,...., a. ,ub<!omin"".... B,,,,;ud,u, 'r.,n rank. 1".Ion,
in A"'lIIblacc 0 ."d io --aa,c-d witb s..!c..iJ""'UJ. In A toJace
C B...,Is.uJ" """Ii ...... '0 boo dominan' bu' ,he a~"ioQ io kc-d
by- ,he ...bd...."na.. or lI..riJi·"IcI., .nd SoJu. ,,..,,., while ill
"-'ntblalf<' B 1I ,iJrltiliU, booe ..,. ,he __, dlocI>,nan' 1ftI.....nd.
.....,.........ia,c-d ,h B~,IrirJand s.l....,.~,..J, A_ ~11'" A ia

,.
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chorac...;,,,t J.,y 1M d""'i,,a'l.... 4 .~tJ..,i /><,';1" ill a..od.'i"" wilh
Su;.e,,,,,,,,,,1"" ."d SI,i.",,,

The .potoloticsl ."""";On iI matted by three mioftot.J ch.nl"
"'II.....'i'" rou• ....,.,ps of .-bla_ Clt_..,....phialJ,.
A_blat"' G bdooop '0 Kuba.blri 5..,•• AJoo,"'bIaca f.E
,..........' LoWff Ba••b.. S ~, A...,lDbbt:.. 0·8 ~,),Iiddlot

Ba.....rS....... A.mlbb~e A ...... _L.. 'b~UpperBa ..k.rS..,e.

2-:l11 A'r-tM 'So s.-. S K., •

Th ~..pore _blale rnlD ,be coal cr Arpda 'S' "ID.
S ...t.Il. K, npu,a e-lfi<.kl bas ~u ........bod.ad C<Ialpam wi'b
....ilu ...;' 01 ... odll r coolfi,.,ld. 01 h.'h t.o-< 000Ml........
Tlo;. "'_P"""' _hIap ,. .........hI.o , "' AI ,J.,. .10.1.
.-cia'ed ,",h A~ 'S' I" riew of ,be i0800. r.,. tbe
.Io.olot ..ad 7O".!>owe t"- Al'llad••~' ••ID"";"I o.Uoila. to tho 1DioIl.....
of ,loP GotiJ'h CMI~. tho type "'" ,be Kuharbari S'.ae. A,..ad.
's' ..... 10.0. bioMI ~r..d 0 , ...... ,be K••h••bari S'.,e of
Gi.id,h eo.llkld. IJ_.... io riew of ."iki"l d;lfeutlOl be,wHD
.he ......11 .... of Ar~.... '5' ••m and , ..., of 'be T.khi, 5'..., it ..
'''Re<'..d ,h., A'lad. '5' .am ob....ld be co...id••.o ... pa., of
Ka.....lnri !'Ila(_ ond o. ItOmpa~ '0 ,he K.,harbar; S,ole io u..
(";i.i<I,h C"lfield, i' .hnulJ be """'!r"loe<! .. Low., K••h.,b..; St.le.

A nhic.l ."aly,l. of all 'lLe avall.ble p.lyllOlogi...1 data rmm
00.1••nd .ltal~. tMolongin! ,,, v••io,,' "'~'i,rophlul."bdivi.ion.or

'he 1.0...... G,,,dwa,,. ~I'''em has '~"ea Ml .... O<C.."~n.t " 12
di..jnf"i,h"I~~ notmbl. ~e. i" .u'c.....on, Jn ,It, T.lchi, "'It onl,

• me ••~hl..,.. i. kno.... " 00 r.." i" tho K .h.,ba.i u.r 'WO have
beorn "',' "t"ioeJ ,d 1'0. 'he Ibrohc, Ib•...,n \In...,,,, .nd R.nis.nj
....~" ,h..... • ,I." nch h..·t:-" ."bs1an'ia<.o.

:Z, "etrel..I.-1 .....Iu 01 c..h

:z '.1 e-I, ..~ _ C".J....... T.klff,C r".u

TIM ('<).III , ..... 14"0 n'
ha........... ·uj~.,_

-"'" rrom ,he ur-ed bod. ol Copal",.ud
pon-iOUl b ......~t~. r.o;"••,-, m ...........,.

( $ ,



'ure .nd ,~l....a'll d<'~il. "r ,Ili. co.l. C""I. are 'ypically dull, fin.

I'.'n«l ...d hrd '" "uu,..,. Th.y a'. co,,"i'U'N bf Vi"i"i,.,
Exi"i.., Inler'in;'. ",..... to .nd ..d'menl.'f ",;n...1m''''r. Amool,h_ In."inil' .nd mineral grain, dOOlin.'. Ih. eoal «If>J1ilu.ion.
R.pid .ho,n.bnl band.. of Ouri'e and Ca,ba'lillh. ud ;""nMinl
hish po.UtItaS" of ",ineral .... It.r ....k... lhe ....1mo•• dullind ohaly.

Spot"o....i••l .nalf';' ,"nab lha. 1M ooaI conai" or 20 Cft'<"'
indudin, • nu",bet- of 'rik•• , mono...., _eca" .nd diu""",,.

'P""L Th. mioopwe ......~ doxni..a,es in ..ria'''' disal;ca'e
pGIl.n••.1·. F_;.lk.iu•• S";"· f L "liul, lAJIioiu• • nd Sui.lda.
Trile I"'ft't lao COIDJIIOIt. while _I<a...... <au.
NOIt..tria _ &'""... is s.M~·,,.,iu.

P.'_poJ,........ically. -P"....,I w;,10 ,loa 1-.. s......... Uppe.

s.a.. No. I or Takhi. Co.>lliekl and o.ben, .... coob .n of poor
q...li',. n..,..n p•..,bably or Upper Ilorak•• '1".

:U.2 a_tis'J ToLtllU c..u
Palyno-pe'r%ric.1 ..ltdies on.1t.o c:oaJ, of T.khi. eo.lliold h.".

di"ineui.hed th.eo differen. ',pes of l f",malion. Amone ,h. I""'"
.......bl.S". baKd on pa.ly_fOuils: mbl.(._ ... io eharac...i~
by .h. domin."". of 0,,";"'/.1<, folln by F•••,,.II..iu, .nd Solt••
li,,.,,,.,; ......mbl.'._8 enn,.in. Cy<I."""",.,il<, •• ,h. moo' domi­
n.n' g.nw, .nd ......mbl.g.-C i. dilIillgui,hed by ,pon.dic occurr.Il""
of F"".i~I••j .., do•• lf fnllo ..ed by S"i...I.d....p",' .nd S.I••';,,,,,,,,.
On .h. b.,i, or ,b. di",ibu';"n of .... ,;o\>, m.c...I, among ,h••bo....
coal" like..i.. , .;" ... di";nc, coal 'yp'" h .... b••n ",c"lI"i..d. Co.l
Type-] I' clll.Ay • ,niud Du,.in en.1 .nd to,np,i... monly of
,ri",.c.,al croup, Coal Type-2 i•• 'ypic.1 n"e e"inM Du,.in .. i,1I
lIiSh i""id.n"" of ..,nifwini,...hile Coal Type-3 i. eh;"'flf ••haly
Dur.in conla;ninc hilh .moun' of...;"...] m'''er.

eo.l aampla f""", Ponia,i, Dd...... ' .. , 5.",1., Nar.in~u.i.nd

Nee......... ('op .nd l>o>.to<D) from RaniIJ.nJ Coa]/ied ,",cre c.....;oed
microKopica.lIy '0 k_", .be phY''''''1 oompnoi,,,,,, .nd na,u", or.be
coal "'...... The IluJr "'........b", ,he c...l. are banded rompnaCD'
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~ S"'f·~·· r !!~~"'!l ::r' .- - -, . [j 3. ••-3 ~ ....... c &,2, "'i!.~l _ •g"Il]E' ,

;J~_~i.;"'I;S-·! cE. ... i'"- - .. - ..f ri . l " ....... -
~;Is-a.~· • l~~:'Il"jl f·tfii;.ti. ~ ....... "•

" d~r' (R' ,
.lj .... g. ': ;;... ~'., , ... i' ...tr-·" ... · - .. .l • f illr~2, , =,.~g~- .. "1I11~_-c= t

~J' ~r :r~o" •'. . , ...-' 'l~" p .. •6~~i~: ~~~·eo f ' '1"[ I H ~_1l-
•• .~!l",~1 ~l:Ifg·, .. -.-1! ....~

- Pr ~g.fi·~" ii'" _ " ";;.1·.·i,'·rl.- ,~ f b~ ,j".... ..- l~'in~ I·JifH'!al:g,(~ 1;.g ~l~ r'l "_ ... -Ii'''' r~ '''i''''[n .. h.,.!" ~~~, 'he il" • J ~.{;- Sn" _ " ....

! nHli!n~i.tll £-.. r S' ~!
!. =l ~q ~;: ::;" • It
50 a- .. !:.. o,," ...... _.

_ito:!;.
' •.• """. i I " - ~ ..
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.-.,,:> .-. ... .. :-

~ .. " ... . , .- I ~.,- .T., r i ~ t:
... .. - ..., . g2,,(;'£: '~""in,ri' .,-!... !."

r~t,· ,,- n:!!" -P- =: ::.'" j•• ,f.", ~B~1' . .. - ;;"
,,';7-jiioS a'" ;;·ig.~.. ~ .. !- !: • • •, r~· • " B ... _

!. ~!. E: t.= Il. R ~ e,e.;' 2", 5· a. IH E;- - - ., " .



A ",i' ..por. _",blal" &0 "'''';No f.om ,h~ .i'~r "ibomb.
lou. bole" ....d,od. O~, .... llll~ u """,dod, ,h. ~~ Ci"....IU_
"""s if ..~w. Th. n~w .J>K in..i ..ufd a •• /.1,.",,. 1".".', L

1/U.llI '-'''''' I. _pijau. I'.-J.,>ti,,,,,"us I" '''''. ...,.roI.WuUriorlett"',,.. _. G",eHnJi,,.nus "._w.u. C. ,__• De.UliJ,.".
~>Uis. lJ_"..,on _,...m, D. -lfUIaS. f..,i>eJ,,,, ....,....-..,

11'"...'"....1<.< _'. Ga.l. eo:; ';lyw .._ .1Id T,,,.,..,......
.\ q..ao.ha' .... alO&lyW __..... • ',_W'/I'& oloo-s ....

~ anuol.ba , .....,. LnolIl , ~,.", ........ Sorlc.as,.n-.

2.' 2 O-Me -'- "."0.-"
Tw. u ...pl•• (,,,,,, \t< ,I.oo:........' !'Killac .i.... r Oa.beb.

.nd Lob..j~ n~ m''''r.\~j. Th~ ..u..op'''' mbbpo

'&co¥...J d""iu' J \>y mlD-aa'" pon.", ,"',.. wbil.....
bUa ""t. P ~ I ~ta'·,. ora ..'¥, h .t>....J."". 0 .. ,hi. ,,';.1 I • i, baa
bole" c~ncl~ "'I ,loa' Ombe 1 and 1.I>I<and.. ..-.-...bbiJ"'l ar~ ,.........
,ha" Elil.. ';Y" be.l. of A net J:bcia ' .. ~, p"'.;~l..c"i..... b.. , "ld.r ,10.'1
Wal,bl••"'1; ...... ', b·1 .. ~i '1 to ,h~ A • d. orh "eo .."in <i<I
Walol.. l.

f",,,, L·,r"pa-\h""y"h)'a <onn" .., 'PO'.', poll... , c"tid....d
JeaJ. hav. boan d..crlbed. Th. mio.po "'101&&. COn"'" of !IO
I .... ' •• oul .f w'"eh IW~ (I.;'" 'td,,";1u and p,~'tIo..,itI;e".) are 0_.
o.., ..r 101 .p... 'e. t«\>,.,e<! f"llo"';nl .~,....... n.w, Pu.,...,.,;..,
1./,,_, 1/ ",i,,, ....""..... '. C)'/o,;;; 'N', 011"'."', L.~,.n ..,
b...J~"". e.. I~","""" ".....:!/ottu, C ...._, e. ~'l"'." D••W<J,.,.
"f'I'b~. I'~~ "" j<U" , P. 'd'm.':~"", F,....iMII"iJ4l '-'.Iu->,
F.......I,.i'" ~'. P. "' ,,'-. , ii..1/Mnw- II;''''' and 1'.
""~'" \ 'l,an'"",,,, 1,'" of ,b. p1lr~ical -bla&e
,bowo .10., ''''' .. '''''''1:« l./IaL .~ ,lat::i.aira .. pari'bci....
.. £.lib ,,~.. ,," 11M.. "'... A»ia deo odlio'........ eM \\'abble.
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3. MESOZOIC

P._~_........ ~em.. of fen lou r..",d u """,,d. t f...",

P........., i" 'he \bdh,. P<>deoh. Tho prnetl, ~'i"" "f,b. Pa..-a
110•• u bt;.6, .""...-.1.

Mep.~ ,Is t,,_ "",oS",,, 1Ia._ ~ .."t........., '" d ,J 0 ...
01 """"-, W. .~;." ol Gl....".u (G. -., G.,.u~ G ,.._u.

• G••p. A. G. tp- 8 .... G 'P. C , R.' I', _ >r" f-,~ >d.e,
T_~.. ,I t'do, \ U"-"/"U 'p, G.,.,,., '.~.. and c...u..
.p. ...e _If' .~oS.

A.......' "'" 'pee_ ."~... uoop' G. 'P. C, .11 'he~
.... '-oed _ e.."...I•• ",,,,,'ur. All 'M'p«itot oIGI"""n', d_,.,bN
r""" ....odpll. diller f"'al II e P.Ia«&<lic .pocieo i" "",,,..tar "n! ,.....

1'1>e 'p'."_1lI 9l RWJ,,_ ••e ••,hr, f••~.." The"
eu,klol;..._wlul .im,l.. ,,, R,I-_ P.n, Ie '·..nu. Lilt ,h, I."..
•~ ,h.y '0" h.ave libte. be""...." -.d•..,. v.i.... I" ~"~I
i.... ,h. c .. ,,~.. on _ • d." .I'lbtl~ ,Io;,k<, dlO" ,he ..,Mf and ....

,h. ,h.,b....,f.,e h.. '" ,IC ot....a'a ,h.n ,lot 'hin ..... , Subsid' y

cell...n bo'h ,he ,,,,r rc. 're ~7 in "",,,bet- ."d blo.f' p."",inen'
cUli"i~ed lapp". re,~,"p!"tS ,I,nd./aUl i. charac.."ud ;1\ having
,J.nd.like hodi.. h''' ..·..'' ..cond.'y veill'. Th. I.."al .nd cnd
.... Ib "f ,h. al"d••m.1 cell, .,c .;n....... "·..".,.I/oiQ,,i, .p. i. p' 'ved
.."ly in ,he rOil" 01 impTf"'''ns. In .ena,;"n p.ll,m i, ,.. "'ble.
on...' .\'. '''''''''oM,,;, l.eI. '" ~lai,hy and A. Il,,,,,..,,;, ~I ,'by•

• .\ la". numb<-. of I""~'" JlOprd, dc,••hed "'.Ieo......c..."h fU'.....
•",fac. h.. ~. d_,i""" .. CLu.:q,u ,",_. I" ...lid, '" "ery ' '10
.oJ h¥p....~ 1C. TI,. ot"",al<l .... 'I>-'nel, d..",b~,,<i • J COI>Cen-
crattd mo,. t""' ~ baM. The CD kJ.e IDO,...r Ieao r_hle........ of
th. 'peOn or D.aoiJ.- ..,11ec,ed rmm Xidpur.

e-.I<J 'P. io an ~"...u~, ergo~ and Iu. to.rn .omp....cd wi,h
> tlI_..su ~...,...... h'.n:.-.

( 13 )



TI.. '1'0_ .nd po1J~n Inin. ,~.",,·t'cd from In hue t.on ,e-
Ter.od '0 2"l,eoe,a .nd 40.pec..... Qu, of ' ....m of .~ ,a (/lUi/*Itai",.
S.""';--i"', 11',)1-'''' .nd P,-.J"u,).nd 18 'pKid are _. The
miollo<a if con ,i,u'f'<! by '.00 .pnr~ _ ••nd 20 pol"''' purL
Amonlt I.... la".., booh .on.,f'<! ACOI'...nd _·oac<a'u at. ~I
di....ni6od .nd .100 ,.... l.n", 1'0.._ art ....,; 0'_ I," 1

._bler oloowo cl<.o' rda,ionobipo wi'b I Uppa- hnII"" .....
u.-.. T ........, m~...... 01 India ..... il" _. Holy a depoo.'icIa of

"""u.... LIIwn T,'."ic .,~.

32.1. Ii.~"'.

hlo,"J/I•• -]Ok'" IloN .nd ,.. ,_, ClIp•••nd Shum. boa"e
beet> ..udi....... , .... , d~t.aiI. Cu,icular """'we and ....._ical

detail nr <be ,ae.hit.1M! pi ..". be.... t>t<o" dorocntwd.

~~l... llot .bo--~ 'w<l 'pKI~•••n 'he o'hoo, .peel... or ('11/.",)11••
r,.... 'ht R ~ah"l 11,1! h.vo Men '_""ned. They have b<oen
.....nod 'II 1', ....if.>J'_ ~lo.-.; .. l'. <alr~" ~I,..,..i., P, ,.".., ... (Fei".
men,.I) and 1'• ...."i_ .·.;..",.n,.1.

1he collf<'liQn iI'dud•• 'bree ,peci•• of I>o"no"i'al...n mal. f'uc'i.
Iica,i..." W,I"" .... vi1., It'. Ii.,." 1Iooe, 11'. ;elJ-"'. (Guju) IloH &;

Sitho!.y end II. SaoIM..,i, (Sitholoy &. iloH) iloH. 11'. ,,",.ii con.I...
"f.boul 17 on...oopo,ophyJJ. wbleh .'c uni,ed .., ba.., l'o,mln,. cup­
.ha~ ""'C'Ulo' TIt. Imp"',.nce I,u in ill boinl fuund .lIachld '0.
B...tl.....-,•• 'y pc ".,n. 11". ,,",p,"l,. i. hued _ 'he .peei....111 o,ll;o"U,
deoc,il ...J •• Q.w , ;el)...... It i. an ..nopened !lower ..bi<h very
dOHly ' ....mbleo , upper .",ic'osporoph)llou.) part ..f ()rri..u..
u.:()I..r.o &ee, 1966. M...,. _ .pec;",e... at 11". ......u.sil h••·• ben
'p.ed and on Ihei' bali> • _ inletpni.';"" '''Iatdin, ,h....ic:_poro-
pll,llo h "wen Abo a new .......... 'i<lll 01. "'ia'ooIlfOrCIf'hrll
has bun ad<., The mic: poropb,U bao benodopic:1'" at. bila'onIIr.,._,ric..1......1..... wid aor ,_Ii", 01," dif...l p"nioD.

( H l
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from bt.a, ToJ,'" ;"",... (Oldh.o.m .nd Mouu) o..".,/oJII ".i,
and Will.......,;....i.... have be.n du.,ibrd. All It p«i"' of
T. i__ from S.ho,. u. "nil.. D . ....", in ST (•• ,U ", ",bl••
...... of .h. p.....i<,...ly know" .pte'" or D.rololJlo,II bu, i. diff r.om
all of ,hem in ,h. na,u,. of .u!>oidiary cello and _ 01" , djlcen,
eelb which .....U wry ,hicklyeu,i,,;%td. IV......... ha. *" i ,i,..,.d.... ".h' e••booi>:ed .ptei"'..... TIot cu.icula••trtIC'u,. of i .. hue..
TnelDble< ,he .",i.el. of ""~JJ_~ r...' ....) Jacob .ndJocoh,
1951 deoc,ihtd r........ ,lit ...... 1oc>1;,y.

R..... 'eh work _ th,..., .~ riz..G~ _J.uii.Uii.
~.,..,..~Jf>JtoJ.., ...d ......,;" h.. bHt> aNlOpltted .

h. G, _J-asll,.U,; ,h. pin" n wi'h" _" par' of ,lot
boo ...... midrib. ,.". but of pi".."l. is uy..._lTic:&1 .nd ilS low",

bual .dl. _.I.p"hot uehis. In'lot I""il" .poo<imta. or 1'. JM~_*' .b. pinnu!..... ~I..i~lv n..."w...h... 'or ,h. 'p«im.n.,
previoutly dutnhtd, rrom o'he. coun'"... Th_ upptr e."icl. "f
IV. "halal. con.;m of p<>l"l:"".l «II. ",1>00< .n,i.lin.1 wan, .,••h;ck
Ind otron.ly lonptd (Allo ov.r v.in, au lon~•••nd ""rower .nd
'heir .ntldinll ...11. "'" mnd.....lv undul.te ". aIm"" .....isbt.

A f.w .ptdmtl" of CI.J.phl,bi, 'p. cr. C. I••,if't"." StwI,d have
been eollec••d fl'flm Oand. All of,h.m I,e ".,,1•. Two r"Sm."",,
mj~r<"poTnpb,lI. hlv, b"n ucord.d f,om KIlr.ldbhit I" Ku'ch "'
W./hi,A,••p. I" 'hem ,h. pn......... ,ion i. ".'y poor but ,10. 'porog.nou.
ehamber< ..r ,h. "Pl"'ndll" ar. cl,arly ......

Th. ".a of ..... 1"".h.l. Ioo.i."" of tbrmiapu,.m, ..hieh "".,on_
(""".b1y und..li.. ,h.. Coral R..f L ...... '".,., of , .... U,,~,u. 5,.,;••
b.... lonl bean a ma".. of e<on""v.....y Iotc._ or ,,,," .boaoo.. 01 .ny
dafini,. r.....,1 .vid."".., s" ..... ~~i". plac:.. i' ",i,bin ,b.. Uti., ...
St••• I,c.._anian "'hi ~h.... hoo.," ...i,;000<1 t .... a P,,-U".' ..r

" I



.~, <;,,,,,/,,1.. ~,,1I~C1...1 from ,hi, ~'q .bal~ ha,'~ ji<ld.rl • ,i,h
palY',,,I,,,iul ....""I>I.a~, "hkh i,o<lud~ ,h~ f"I1"" in~ .i.::;" ih' a,., .poI ....

poll~n ..,... _Clt~,iaJ,.,..,ius '1'>" t:. lif";';'-'''' J " .....,. A"...i<i.­
""'" .,u',IorI, A "J.....,. T .....~ ,,iW.,.. lk.ioJ<"pono.nd
poll~n :to< r, ll~wln'l mikmpl.nl""" S" ra ha"", .100 bHn ~iwd-
e-,...."Io .p. Cyd..,,1hi;" AJ'i , 1IJ"rV"'~ spp••
Olil""f'I-'""- ~'" B.ul J4-,J;". I'J...,.,iJ_.nd CW-"..
""U·,P·
~ p1Iyno""r;;c.1 ....mbh~ _'ihoN. I..,ww C.~loceouo

(AI' i.n) .xc Iv< ,he 1:"1 obak,...". 01 D.Ial;"p.".rn .n~ ~."ppon

• Pt...UI..".r ace for 1M..... 11w .bund.nl praene. of rn;c."..
pl.allkl_ ioo ""Q"l' br.d; h·w.'" 10 _ •.•!ooro ...~i......"",n.

ofd<-po<" ......

A ailic.ll 0) nlbaio nl.lI ..... p>IJ""IOflic.1 d.o.. from Ih. Meooaoic
~"k. olln(\i. baM<! ..pun publuioed Ulr"""'~I_ oupple_...*", b.,­
....is,''.1 .'nd, h.. , ...... Ied lloc ....'urt..'.,. 01 ",io/I",... .u..,..;...."
d"lIli"ated b, v.r;.".,.., AI", nit> o"mplu, (.,." ,..1" comp,"",.
A,_."'",,,.• complr~, 0.,10."<0'" .nd ... hi •••,e<>US 'JIO<" cooo>plu
."d ,,,.Ily ug;OOp"rtllic poll~" ."i".. I" Ih" palj""loak.' '"cceR;on
•• m.ny" "in~ 'I""~ ••",mbl.," h... I>t~" '<'11""'1.,,,,1 •• occurring
in Ihe Indi.n ..,.li",."... A IOhl" incn'p''''li"S ,h. ch",n,,"''''I;.,.!,hic
plac~"'.nl "f Ihe ~a';o". mioflo", •• "d 'he ,.Ii,,,, ,t~lOil. of lhe

...~"'bl.,.. "'YO b,e" j"d"d"l

3 '2. 7 r,I),¢/"i~oJ ,,J,J,,,,,,'o. oj CoM_NIl"1"'.,,,

/III ,h. 1'"1,,,, I "~i~"1 i"r", "",;"", •• ~"Ij,\~ Go",j ..~n. rod. in
I"di. h". """" 'y' '10 ....... build "I "I' 110. ,~,,;ul , ..<<<<--ion 01
p,ioc;pal,l"'''' .i"J. ,10,.",·10 "or G".wlw.... [", "10... Mn 1"'OO'l>le
'" dio,ingui," to m;.,n, ...·, ,,' h~inll: ,. ";c'ed 10 P..mio". <one .o.ch 10
T ........ l.iai>K and OoI,lIc '.....,•• wi," 1.....« c.-.,a",,,,,,•• ud ,be

yo..nr'"* a' '1Iw b.u.t.l ·.n.~..P"""'_ 1""''''- 01 'M M....tIoru
ol ",.d,1Ie C,~,~...., <t ynu..~-er 'vo. l"~ ~ '" '........ 01 tr'lete
.por" ...p' i<>. ' loa.... toM. •...' ..n ,n be diroc,'"
...«~,nl Ito< """",-".,1 '''''''1:'''"' '1 10, ~ of 1'- c"'''ll'''" ,~,ioJ ...

I'"
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•

he .1 "g ,he l.>o,\""I.,'~' 1><,,, ..1' Pt"'"." hi."i", Li•• ie '1'<1
Ooli'ic an,l ...~ <,,,,·,<It..d ,,, "" "f r't"t" -",''''C~ ',n A,,,,,,je
ground>_ I, lou b~n concluded ,loa' 1"'1'1'0101" .11, ,h. Gond...na
E,a io di.... ,b1~ ''''0 3 .a,her 'han 1 divi.ion..

P.. na" ,.. '"~ "" lOme .....pl rro a .._lth ",Ic:.-
reow .hal m1oo r "r ,Ioe Lo"lp'" f" ", pooord a, the
U-ar, i..... ,oc'_ a' Therru.,b.a.. hay. )->eldcd d... JOlln.me
........oplo"t,_ .preoe.· J ... ~• ..".uu .... u ••_,:f ~/i.;_,

d ,...".. ' ...Iou"..... 14,"", .... _ .... If, 1Z••,,..nJ- ,~.
If fr_,"_. II a" om, 0I'p>""i4i_ <<J<M!-, 1'017­
~.uw, f4lJ'"'- ._, F......-......t><r"O..... cf.~
...., lJoi"~_'''''P. 1,,<oJ .p_ and e-;..,....po nw ..-bIap

ind""," a br.ck"h w.'"," ...";",-.1' or d"'Jl""illo", ....... or .be
~ .....ph r...... ,10- Themalha' _ ,..... 10.. ,ield«l micro­
pb..k'~"," 0n .h~ o<h~r h.nd rich ._",bl.po nr pall'''''lnsical
f 1o (" '" ,I... o',e<l'~nl members .ugn' ,Iou , •.-eel from
,hi du,i,,'f ,h. depooj,ion of ,he ov",I"'''1I ,1'1"'.. or 'he

The"i. S"ee.

3 3 2 Crtl",,'.' - T<II,.,)' ~..,J.,)' i. S. nil/o., ",." ••

n."".,,,,,'"'' nt 'he C,...ceou.· Ter'i.,y I»undary in A".m i•
• n imp<""'" ."",, .aph'c.1 problem "hich "ill .wa'" ..,Iu,ion.
Opini"" b.,cd '" fltld ",';d,-n<ft al'pur l(' be .I,.tply di.id.d Th.
p,..en' I'."j"" ha. b.,n u"d~".hn "i,h ,ho ol~c, or nTld;nK
p"l}n"I"~;,al,,,ork,', "I,;,h w;1l h.lp in ,h·- d~li.n;,a""" or ,hi.
\>-,und.", • .-\ I"". "uml..... of ""'pi... 110\'. bef.n ",,1I...-,M r'tHO a
Dumbe. of n> • u,,,d _'It '"~ .round Tbni.a.gha<, Lanlpar. Cherra_

Sh.Ua ....d, t'""IIlU "".

M 'e ,I.... ~ ..mp'" from ",.. 10 Lo"...., and M..Ladek Fo.·
......" ,- hav~ 1_.. ~,,"• .-d. On). DI\~ """I:. ha, "" tar ,i.ldod
pool,-",' al .h" a~ tI,t .pot.-.poUt" ".oId f«_ 110. p....ple
..a. ,-., ..... ,.... a.aa,~;..I .. r....... llec<_..

"



i TERTIARY

i.1 P.ln "e

4..1.1 <._ /Q,n,./..-ti..

In ,he Sotl1h Shill"". Pl.' , ..........u. of ..... CMr•• r".m••ion
,.."" "" .he eroded ,...r..,. 01" "gpar Uma'"ne (Dani.n) .nd are
in ,lint eonrona.bly _I.in by ,he Labd"nl l..i__• Thlft

bioo....i!""phical V>nCI Ioaw bH" eltablilhed, baK<! oa .~e d"pooi'ioIIII

01" tbe a.e.ra Saod>._ in .hle<' .lti,........1 bell.. each e","'ac'rriud
by a ....... ·pt'rW'en. coal _m .nd oa ,be d"lribu,ioft flI .. r.,~....•

phically ~Iia" palv...........1 marker 'p<rieo.

n. low"~ call he dio.ir«uiobed ..... hi.h freq--' flI 5ai.
w,.,i ;-.,. RrluI.r'" ...-J.- and PoInoJ,i ,..i'" ........:..
onpth wi.h. r.- ",bn- fOl"lDO l<srric'ed only '0 'hio...- The mid_
dIe can be """lr"iud by .~ c:o.....,., oc,,,n~...,. 01 c.,a"';...

,..iu./.._as. S"',,,,,,,,u. ~,....... F......."""'. ~,... M......« Ia

,.,,,/i-., M_"',i'" ........- e.c. and 10.. f~......, .~. ox • a,""nee
of Sdliu'1>ri, and PolnoJ"',.. ..u, .---.-,. ",.,
uppc'~ i, dillin.. in ,be a'-...,.. of paIV"""""pbo cbara"e,i"ie
of ,h. 10Wff.nd ""Jdl. z"n•• and 'he """'....'n «.""enee or F-.,.
""lUS ,..",.jf,...., PoIJ<"JtiuJ s1'«i••as, e.J,I"'''''i''''" ,"".S. ,,..

l'al}·nol"lic.1 "tid ie. of ,h. ",dim,n,••)" for",., inn. ('If ,h. Sou ,h
Shillong Pial"" ""v•• Ioc.... " ,hat 'h. C",l-~a'i"l .",d"'"n~. ""y be
.ligh,ly 01<10< ,h." "h., ,bey""" rega.d'd (L '0' I....... , Middl.
Eoc.n.). Th. duminance or ",.,h, 'I'""i.. I,k, So hi~.J".,i, ".s,i..w",s,
P.zY!»J"';"'4' ......"".,i" Rt/i.""s ,_at.,o,. \0, ..""...",iliil'l <1.",,_
PoI},,"lpil.. ....,.,. r,itol"'D/'«II" Ii"",i,. Lt< .".J, ,,'r-im ,.I._oil.o"
T,.;.. ,k' i./nto., .!C. and ,h••~,ce of L<n.~, Er>ce~ ond L'ppu
C<r'acrou. f", .... ind-,... ,Iou ,hi....n<'''""r ." up i. ''luinlrn. 'n
Churo .·..,n,.';'''' ."d !wn<. l"a1.l....uDr in .~. 'f h ..."1,, olio......,.
minr,.l "ltdi... al... -... "" 6,m.o ,be ....,...""lotIi••1d.,inC_

n~ f~b ....n' .. p,.... I< ~ <JI ''''riC'lt1 dural. ar.d ••bal.,...,

f'eoh ......" ..... 10_I .nv" n. of drrooi'M n_

"



~ 1 3 T.,~ F..",.,iH G... A"',

The Tu.. Fu""..i<m is a group o( """"I bra,i"g d"d ,o,,~•• <I~\"

a"d .hal.. '''''-''g • ho"."".ally 0'" ,h~ ~.' d.d pl..(o"" of ,he
P......c..mhti... 1>."""'''', Th.y _"aiD a mU'mum ,h.. t"... of 600 f~.

in .hil a.<:I._ 1M uW......., ..OO"one mc<obe1 of ,be f,.rmauoa wora
fotfnd .0> bo ."..r..._bly o>'e.l>.i.. b,- abo.. ' 167 f, .• f S,).. t........_.

P.I • ...,....".I ""' ......ied ou'''' fu "nal ,hal .be 'J"ra for­
......_ """,a".. ,,, , ,., "''''' paly ....... ,c.al z.-. Tho .......pboIozioc..1
uoJ ......I ••pl.."..1 "1..,6'_D<~ or IMM 1<I ..al .......blol.. is '0 be
...,.W >u,.

4 141M, u~_, of ,-.....
... m~.orbon- ...ua"'p... (...... n<uJI>..lu•• B..aoda aDd Pa"a-

Ddl> w.... u ......ined I,. [I><i. palY_Iott,cal ,.,.1. I ......... u ...p'"
wen pplied b,- ,1M l),__.. oe or~ ~ "...nd \I" i"l. c..n-n._..,
or G ..j",,,1 "11 ,I> .....p1'S r..,.....", 'ikI Lal' ..... i and COIDp". of
g"f .nd ........._ .aula.1>o rnalilol .. -'b .b1Q ."""." oil .. it< .ocI
6n<-JT1',ned .."Jo,..... Thor hasi .. of d""",,,_ ...... 10 be ohatlvw ••
•he ...",I...\lm <I, p,h of ,I.. uki ,"",,,n.,,' ... _, eltCfe'd 110 r«,.

~I .... <of.1I<o .. ..,plm p<oHd,o boo .;eb i.. pah- logic...1 r....,-I.. The

.... 'i~r.ph;•• lly Impnr •• '" ~I< n>et>lf of ,he L. ki a mlolage a,~ - 0....-
a...i;liu., C.n,01.,p ,il.. , PoJ {••/iliiU,. LI,«-", 1'.1_",,1,.,,". ,II,li_
.peI/i" .~uplwo.<ol/i"', r (,.. :~il ,Pr,Udlii1, 8""'-0"." ... , J."~,.li.,

P,lIi,i",~, R~jt'p.\,,, ~'c .~ pa,. from ,h••~ • n"mb.. or ",icropl.nk'o"
(~"e.. ha>"~ .1... r,-e.. ,...,nrd~d_

Th. p,m"•• of """g'o_••1.m.n" ,o.OIl1er wilh hy".ich..-pl>o_
.rid" di"oll'1c\1"t< .nd "".>olorami"if.,a i"dicate ...ear·.ho,~, "'00'
probably .. ,\O.. ill~ en..",,,me'" of d~pooi,;...,,_ Tha polynologi••]
a..~mbl'l~ hui"g ........"i.·el<m..." lit. C.lli,/.,,,,"l<,.I'OIh.,p,Jiu,
Ole. '''BOIher w;,h d"mi,,~n\ Sltpll.....lpi'", Pol)«I}.'.., Li/i",;Iil",
P.brro-t}oll<_'-I<', ",o",*i;l... • ", l\lgJ"\ .. P.. I..«>c~" .... 1.<)..,.r Eoc."e age
roo .be uki Mdimen'-

u., ,Na-e•••

rtt"";,uiiattill .jICtt.w

\\ lIb • yi_ l" buIld ,Ite bOo>'n.u"aph,- :J. ,h.. Te,lia.y -.-....
or Ka..J.a..,........plat ....re o;o/lKocd f,om l.... _u-o. -.: near
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Q~ilo" and 'h" o,h" a, Wa.kaH. 11l~ Q!.<ilu<> ..c,io" comp'i of
("",ilif..",,, li,o~""".,u.bo"aceo", d.}"', ,a"d)" dal' and u"d bil.
'M Wa,blla He' ..... cOl....i... of ' ..r~a'e<I day. and .and., urbon.·
ceow d"y., ... !li" pia."" days and lig";'O< b••><i>,

n.. u'''',nac""... day 11'001 ,h. mine _,~........ l"a.uPJWOu.•• ,
Q..;iun }"id.Wa ,,,,II .bOmhl.!. of r 1 ••",ains. No .poou ....
poll~" I.ai,. We'. ,,,....1. I he d ...,i".", f l 'tpetl are I'u..dfl·
,," i....... Q...;I.... ,. u, and &Uf!'JlJrlU oN..,»,,;,

4.2.2 p-'.....tJ V C. t! '. 5'-"'__

TN '.; •.,.odi I. c ckpoIit ..-m ... i__ , ""'",.... ol ,w
c..dd•.Ws.-...... PIa m",rof...b 1>0_,"" ta., ~ .. d r.o...
dIoe Ii __II • _/y. n.. pah~1 _bLt... a.priooo ol

• l.'1i~ 1_.01 .,,~ioope a"j r...... :\", nUc.opb........
...... .... "--d. The Iy""'""ic.l 1_.10 '-"" r...h_w• ..,•

...,i....,..... ,,' of d• .,.,.,,;o" and ~ p...... Io." • of _ ••ub1lOpiul
cllla.,c.

".2.' P,II.1 V 'J A ... ,;. /ip'u

C ,.1 ,n,c" ...p'c •• ltdi.h,. t-n ....ad<- '0 d~,••m, ... ,he
pe........."'.1 ,kanc,,'n ,,( tI,~ lign ,. W.o d', I'~",y .nd COO.ly .ypes
of li~"i,~ It 'v~ h...n d •• ",,~ui.b.d. \"e_I., hn,lu. 01" fu,,,i .",1 .po'n
loa," 1""n ''''''I:"i,,'' hum 'he peu"'fOphic ....1\";' ,I.. umpl..
ill.n,ig.,.d 'Pf""' ,,, cor ,i,' pr..comi". nlly nr ."~i,,.pt, m,.... wood•

• ".1 ,,; .... "'!l"~.. ,in,~ ""',.,,, <1"P"'i,i"". P,c..n<~ ..r ab.. lld. lIee of
f"nsal rtm.i", alld ••• in. indica'. bi~h decay and d.'''''.'ion of

woody <0""'\""''''.

f """iat ,". hal'. betn m..da f"r p'.pu",ion of
, Ii""" .eoi,_ bawd or. c...: P'.p ra ..... ,.. hniq~.,
Atakl". lo><uth.t"', o..~alao. PI,1;QtO" 'ni...
~<L ,'y ror .",beddinl ....i .. umpl...

:\" ..~,br.,
Ii ,~. W' ,I, , 1

• p.ul f. '" P.. oi.
un brtn' ,.. ,"' ...

,,"-" aI , 100.,. been .....-Ir c"".... lo. mic..-.,' ..
01 ••dardhr<wa Lt~ _ ted>~.1 prc>pnlieo o/paJ .....

( ...



•

•

Ixua"i",,1 eompo"~"'" R..i" !>od;', ahl.ough ._",bl~ in ,nie.o·
'''ue,u.e '0 ,d••o,ia ,e' ,hey a.e ,_ differen' b..ie orCanie uni ..
and hence ...p,,,a,i01'l f,om Sclcro,ini,., ha' been 'UUnln!. Sin,il..ly
Humini.. ha' !>Mn .epll.a,.d f"',m De,rini'. due '0 ,wo diff..en'

i""rcanie "ni".

E'cbinC,...hn~.... w ...... .....,h-nl to >how ,,,,," I.'e... bolan;.,,.1
,lnIo<,...... of "i"ini'e .. mp'" e..' and ,b... '0 d,'leren';;"e dill-.,,,,,,
"'l:an~ uni .. "f wuocI) <»mpoa..... - The e'chinc """"00" or Ch" mic_
Sv·ph.... -. acit! .. u>fti 10 c c. "f e.a...-. S,,· • .cid ~ :to Co e. of ... '".a"d
Cb"",,~ acid!.

Bawd on ..11 and 'hctr d.,i.... 'i.... _",bb~. doffe""" lalen
ofbr-o»n roel. uve ....n , .....niud. na_I, I,lu~ bl- fib,.....
l.fC<>. r...inuc 0< fellow bl"fl". brown bler and blacl< I., .

P.tr,fied w<~"" w.re inYC"iga'cd from 'he MJO«n. T,palll Sand_
Olon~ near Ha,l.ka"d, a "d JaiJ"" I" ABam and from ,h. loho-Pliocelle
of Dtomali in NE~-A Th~ ",,<>Od. f.om H.ilokand,. in eachar di.tric<,w.,. found '0 , ...mble ,h",. 01 ,h~ g.n.ra CI.I. - At.I.""..hwa,
.!d...."IM,., S.. '"Io"ia, ,hli,,,p,,,~ and L io'p) ... -.\lah.

From Jaipur ,he fVOlil wood••ho.. ed .m,,;,i •• with 'he modern
g.ner. S"-"., 1I,Ii,.,.a, P,I,.ph.,•• T..,.i••Ii. Dou.o,•• C.I.p')lIa",.
AJ~.".-J.lSi. and CI.,. • M,I......hw' .

Th. lIe""ra ''''0' iuJ in ,h. f...il "nod. of Dcomali at~ SiJ","J/....

S""''''' C-"'....I'. ond 1"..i.aJia_

Tho nit'..... of ,b. a!><we ceDe", dunnc ,b. r.h...ene-Pli.....n.
of ......rn India and 'boir prCHlKe in 'he mod.... flora of lU' r.gion
"'Ktntod 'u. 'lwr..... been no I'e:a' ehanle in d.e ,·.pta''''" and
ea>Iosical condi,;"" of.ba' arn. ......, ..... Middle T,,'iary period.
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Si .... hk Up<IO",...ft rou"" .11 .'. ,hto ...."'h.," (DO,·hill. ol
,he 1I,,,,.I~r" In t1~ P"''' p'lrhd "",<I. and I.,.f ill'p,,,,;ons bad
bun ,.po.",d f.."n • n"mborr or 10< )",", bu, 'My h.od "'" bun
a'"died'l"Cm,,,,,Ur. R.nnllJ d.,~i·fd colIN,;,,, h.~. '-n ",.01.
0'. n..",Ix, ,.1' Junto" .... }',o,,, ....I.g..11 Il,..... '1uo1 Pro<Inh) • ~~
col....'ioon ,,f (,_I ...JOdI .... ,..01....how p.lI",i...,) f ......; .. 'ioD
... uVflIIod • pn'~n'n<.ol""uona.ud d,p',n,u,po. .\ colkcoioo.
ollo.r i ...p'ft r.... ToAakp<U U. P.) ........ r _ ,-...bIi...
,~ol o.~ r ...".".... SF.lr-, M ..;_.. Ld~ I ••_be,
colle....... "'10.01 ;,.,"' r""", Bbik,... Tt".... 1I,IuI,' ho.... b«n
.-.,..iud IUCb plon ;;:0.:.»"-;1""~........ i< Of 1I.~

....,. ODd c... -w. no... "lid... or. "'icou... ,u. i ..

....,Iy ~'w.l,k II.......ell _ •• ~ ...,;"" w•• I'''''' inl ;" W"'n..
1I1J1J01o~ .. ;n IUCh Ioc-oli,'" ..h.,. condi,iono .........pan'iv.ly _ •

• rid a, ,h. p'....n' d.} Tho,. aoo ....mI '0 I"'. ,..... i'ion f,om
.-ill.... I" lidill P up ;c ,be <;w.ltk " ••'" Tbr-Je indica'iom
haft ."",,,I,,,O'<! ful and de'ailcd i......IIl".j(,n o( ,he ~ ..alik Il<lno.

Do••d.-.d ",,,di.. on ,h rich ""n"",i.,,,. "f {.".il ,,'00<1. {".." .h·

r::"ddol",. Sand"nn... of So"lh "'«I' 01;'11 ;C!. Ta,,,il N.du h....,·..1.01
lhalrno.i<lc' id~nli{~inl r..w {o,m" il i. 0100 imp",onllO .."i", ",ony of
'he old id'''liAta,lono. In a<cor-danc. wilh ,hi. 1.".. vi.... flv. dip'.,o_

...,po<:eou. wood,. viz" Di"I,,",o'~JI." ; .J;.."" S/to,;,uJI.. AoIJ..i,
S/to"J=I.. ",..tl.U".", Slannu}/,," _'0"'.""', .,,01 A.i"'l'mup••
<OIU.u.,." It ..... beln ..vil<'fl. All ,h... 'pc<:i.. lho", e10H ......·."blonce

w"h ,h. "'0<"" (of Ih. mo<!rr" Ernu' 0...111•...,. ..htch., p....", is
, ..u;etrd 10 ,he 'l.dor,iao reg;:>o Uava ."d Su,n.lnl. .·urthrr, II",

offinili.. (>r 11 "oJ<.~. ,."i,_. Dr/l" '''''''0)1'' ,...",J.r<.,.. Callif~
iU"••• cn..l/i~•..,E". JdsAi",,,,. ar.d AI..-....i"-')I.. ...u;, b",. 01", bull
, ......... or,«. tr,linl .,..,,.ni.... 'iao.

r lbn ,nYel'ir:aUooo ollbe <oI1o<'ioooIlI.a ulod ''''o<cuneece
..r , .-1II1>I;"C DHsh'oso~J'...., S_·u• .lIid S......

( " J



Th~ inrna.I,,~ d.t> n~ ,h~ id .... 'ilication ...r ,h_ wood. an
hclpinl '0 bu,ld up ,h~ ('(J,np""i<l~n d 'he rich ["rnlJ ,hOI I,ew ,n
$0.,,10 Indi. during M>OCeIM - Pliocene epoch•.

t.3 G.." .... I Tull...,.

t3.1 ........,...

~ T cr ., IIocu in 1o><Iia ,~"",i""'" proc'icaU, u..in~..,;'ated
u...il rhc lin' 'I 01 ,1M pr......., o.n.....,. LaI..I" },OW"~i • ....,.

Ia".., ,,,,,,,ivo!<! ,Iw a" "i.... 01 a ..umbot ol...",k.... wlM» haft r.....ioIM<l
._......~.... eta.a .... ,!lit .. t.;oe•. R ;u..~ ,1M importa""" 01 a cri.ical
..,..eda-atiort 01 all ,h.. "I.. inuo' i i...bis "'Id, .......
_ tIM ...I~ 01 _. rw-. k--'edlt" aocl pl... r..,,,,.. li.- 01

;"va,••' ioo. tho. '""'r wal ,ak.....p.

"1lIe Tertia., /I""" 01 Iocli. can .....ven;"n,ly .,. di"id<od i.. ' .. lwo
I'--PO - Pal-.,...... .ocI 1\'"'1"-"<. P.I• ..,....c Bo..... re fouocl ly
in u... P..ni",..I•• 10000,a, .. hile :'\<'OS""" occu. i.. boob .hc P.ni I.,
.ocI ""'lta-P. oi-,l ioa. 1lIc-y.", predo<nio'nrlr "opic.1 Bor...
made up of I w 1art:..1, .-on/i.""-" ." .... Old \\'OIld.

'" nnt.1tk r...,u'" 0( .hc Indian P.1a<o«", .. is ,"" occu" ce 0(.

r..w oou.h..nt h.. ,n; ph..... Ita .. hich ,,,,.11 ,he p~c..n.'~oic 1.,;"", .
•hi"" he'Wttn I rodi••"d ,h.. (;.,nd...no con,in~n" '0 ,h.. ",,,,b.

Th.. London cloy flo,o .!,OW1 no,iceabl.. g..no,al 1~..",bl."C<! w;,h
,ho Indi." l'al.""~..,,o. Th.... a,...1.. , ..l...d fo"", in 'h.. T."i.,y
of 010.-,10"", Af,ir". It II p"l>ibl" '0" ,h. l"du-~I.I.~." 'I·P" of
vegr,a,i,," g'ow .11 .Io..g ,h. JOuth.." .1>0, •• of ,h. Te'h~.... durinl

'he r.rly T.."i"y "".ood.
•·,om ,... oboe..... i",,,, on ,h~ vcg"..ion of ,h~ ~hoc.ne ,i"..., it;.

covL'.ged ,h". ,h.r. wc,e I.'S" Ie.k migT.,i"n••nd 'n,..",inllinl or
8..... _ M .Ia1'io, Indi., .~r.b..,.nd W •• ,n Afr.... dUTinl /l;ro,; .....
"",iud. W.... _m' ,n hoY ". may... r~~,or in ~"n""lIin. ,be
dis,r,bu,j..n nf plaM. "' low b,"uJ t ""'1,-" ,h.. (Anoaoic .....

h hualoo bee" P'*'l:,ie .... rKOO.I<U<' ,t>c P"Wv>cCOl'.pb, 01
Indoa du•..., d•••;...Iy f::,,",,,~ .nd M...........""<1,, on .h. joUI'
....id..... 01 p1~.., and ~..,m.1 f<-;Is•

( .". " l



f f I F*S'i/..HI j,.". 1M T ..1iIry 0/ no__

/I collK,ion or pe",licd woods r,..,... , .... Miou... d~pooi.. ".Bu.....
W&I workfl:! 001'. It co iJ.. of wood .-mbli", ,baH '" ,be mod....
' .....0 lJi,.....,..., s I'_, Skrt-Iu, Clal .. I(n-, ,.~

C.-Ira. .f/tolio.l~c.w:.. ud ~.".~. /Ill are
ro....d ,od..o, rowi... u. .be fora.. of Burm.. 1"h;" r c. ind;. ,ha.
,II«< h.. -.. li'tle diRu,;'.1OtI ...... ,., ...... t ch."•• ", 'bis ai~

.he \hdd'" Ten~ per>od Si",ib. f_iI wood••,••100 found '"
,he ~Ii"", bod. of /I_",.nd "EFA. """...i~1It .b ,b., dud..
d." N period "",.,.... llOtI ....1OtI _,bo-." Bu h..t ,he ...me

'll;l" '" ""'I••••ion.

/I colkc'ioa of r-iI wood. f....... the "10...."" '" Lab /II1:Iert,
C b.. beflI in 'i,.,..1 ...ltb.Ior help "fmod.." .-..o<t.ofTropi<"ll.1
/l1"ea o,·.,I.bl" in 'lor R"...I "I.... um of Qen".I/1(,;.••t T."-,,un,
IIelai".... Some or 'ho. (O.,,!> Ioa,-c t..e" idc"tilM-d "i'b ,h........
Ew..oJ."Ila''-' Di<A" 1&<'J"', /,*,,',..., 8,.-11.7>11';0, 8.l'I<i••nd
,\.u,....-•..tl.i«i._ ~bjo<i', "f ,h... Iorlon, of '0 lq:umiu"". I,.-m.
Ih., l~ru"'''' wcr. ,rowh" .bund.ntl, in Cen".1 Africa durin, 'M
N<'Oll.". pe,iod. Th" plan" are .ll'ypicall, tropic.l j" ".,,,re,

F,o"''' coll... ,i"" '" fou,l wood. fro'" :"""h"" Hoh.mi., dieo',.
led, 'u. wood. Were "",,\fl:! 0'" ., ,h. lm,i,u' ....bil. ,h. ~iI...

...... inv .... i•• 'fl:! a,.he __ .,ional :-.1 ......"', Pr.h.. ICI ,h",I"...\'.)
Th. dl " , ....,. id'" ,,~d.re t.."oJnJ._. Ctwl,tJtyl/._. 110/0. ....
w" ... <>r CarJI.I. 0",) ""..c..jI,,-,.nd a rUlDbO'. uI Laurac._. The..
f<>tlll ••i,uI6 ", ......pIe....... , '" 00••,......~. of.he T."""1 ll<:.r..
ofC.rocho.." ki., toAAh weR on b. ,",dlfl:! .... .,. ,he baI.iI of
Ie......"d f,,,, ... 1'1,011._ ffJ><-.. .. an ; "I'"t..n••Ie n' f,,,,,, the
plo"''''1''''iraph;'.1 v.....p"in' "DC< i, ""''''''. (ai,I, .buod. .,. '" ,hi.
ft,-.,a '" .he e•• I..... wo-ll &I h'.... vokan", pba...
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A rew r.... il wood. from .he -rP,uuy or SOt"h Boh"mi. w",,,.lso
br""sb. rD. inv""la,i.", rrom C'e<:h ,.I .....aki.. ~ ...... or .b.... ha,..
been wo,ked OU' and rouod '0 tr><'mbk ,b" wood. of .\I~I, DW/pOl

.It••, Lau,.c "" .nd C .if"... ". The "udy io ,,'II in P"'ll'"''

S QlJAT.lR"ARY

10 '" ~ i..... ' ..... '" ., .....k 00 __I \", "ul polino pan"
""la.;' ,b,,', _~ • prod»<:,iooo .nd ...a..-••,..... , .... ""......
lUI' ....'. or O.,u ,.., , ••.d 0" ",Ii- u, ,'I $ • In ,h 6.1e1 W
.....,.Ied ,ba. ,bory ~ p."h- kilt '1"'_ and pan" ....... poll, ...,.
P...n'''''' p'o'lIoe' "" ",,"*0 in....." ,_ ,poan. _pat." I.,
mllCb _".., ,It" •.m..r .. iU I'a.n. Tko ......"., ... peUa'"
poI_ l'a>DS n ..c" ,.............. 25 ~ •• ,. d ,...., ."a.. ,....
Ii&< ofSI". In 'PO'" of ,I>" detidou> oa'unt .'hIl optUle poi:....
• ...J,-oU III ,,'" eoil ..mp.... b_ ,b" .....nMo .booood'.jf in '10 ,lei
rioc:et It.. I"O""uled. "'''n' ,mall!,,".e"o..g. fin.. p"llm p.nened.
,.". .... or '~;>01"'" 1"_..-.:1 "'&> io'" ...... -.[1'00«1 .......
The .b..ndan, 0«.....,""" of .It w,ld 'lUI '0 ,1,_ ,oba U 001
d<pic'''' b.,.he polkn 'P"Clt..m, and ru, I.. , ,to. IIC « ofpolkn
"f'he .i•• SI ~ may ,n;,I.ad. p~lI.n .nal,·" Th.. obvnra,ioo. '""'''1
,ha, ,h 'ual .;•• en,.,i. d,,, ••,~u',h'''1 eo.uJ ""ne" rrom ,h" ,,'ild
Ifa" poll unci"",j in E,,"'p" ,a"",,' bp "rl'lif'd 'n [ndi•.
Po",bl u,,,, for poor p..",,,"atiom or poll.n m.,y l>e ,h•••robic
na'oro "r .he ..mpl.....mined wb•• 'h" m".ob,.1 a."ivi.y ,hould be
g.u••nd ,h" ,alo••..ou' and ,;reumo"u•••1 n>lo." ..r .. rnpl bo.h or
wbieh ... d",,;m.,,'.! .0 ,h" pt"""".,i",, of 1"'""0, Th" ,11. of
polJ.,~ Ir.i~., how,v",. d,d ~o••how .ny "ffect of ,h" tni"o",," on

"'m.

A _ r ~ durin& poIl"on ...........1 _ •••;'\0

or Rbi ... Ta.I, ba.o " id~n,i6ed as SJIIuz- ,.,at... Lindb. Th"
~ from ,be supe,';";aJ Ia",n mar" , ... oIckr tha.. 000 ",an.
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·n,e,.., i• .., f.r no ,,"conI or Stul..... from 'he I(",naoo, Uimalaya"
and ,h~,e a,e 0,,1, ,WO .~ie" S~ .. I... and S. ,"'..".,.... kn<>Wn
from Him.chal Pr.dah in th~ .... 'ire W...,~rn lI,mal.,.. S, ,.,.Iu­
i. no, kno.." from India.., far.

The ,.di, <a'bon da'a or 'M O....acommund pollen p,ollle ha,-e
now made .. P"'"'ble '0 da'e , .... phaoeo of vqe,a'ihnal de-<c1opmeo"
11>0 ini'ia'ion of '" Shob fOfa' 'ook pbc<f .bou, S5,ooo pa' .....
,brnuch ,raclual in......... 01 'h p-lIA1aodt undtr a W1Irm n'" Il id
duoa'e whoch woo f,~ from fno,. The s-.. r.~..., ~ itiac
r J c...~~.nd d..aid ". Myrtaen<' .. iAd><a,"~""'1owprec;..
pita'ion (60"-!O') .. oblaiDrd today io ,.......,em ra" 01 ,he Nil,irl..
Tbr ,.."bliolnnu' 01' .... Shot>. roc- 'ook pI e in , lor .bou,
21.000 'ean ,be ohrubbr '''1I''''''ioo load n 11ioloed and lor
.....'u. I~ yun 'lor S LrtS' b.d almd, boorI. formed. T1le

.uborq""n' pb_ 01 d '1oo of ,be Sbola fur.... at "au,bope
rem.i", '0 be da'ed.

I'..", k'''' pollen p'ofil.... , bo'h Kh.jiar and R...·.l.. ' 'C'I'ul.
"KCN.i.,n Ind,n~ from ,I>< oa1 ..nod. _ oak m,aP<! «>IIifer wood.
10 l>end.. wood. A ,1.0" ' ••m d·..u.b.nc~ 'n 'he oak miaed e<>nif••
wood••, Kh.jia. i. no,ed a",und fiw "'n'"" A O. a"d ,he fin.l
d.dine ,,[ 'he oak wood. and ,i.. of d.odat woodt i. dat.d b~

radiocarlx,,, a' 700 A. O. 10", ,b. la".r ph.... at Rewar... i. d.ted
., ~40 A. D. Th••"bot.ntial d.c1ine of ...k wood. and th.;,
ropla"'''' ',It b~ l'ioe in ,h. K••hroir Vall.y urli•••Olim.ted at 700
A. 0. i. corr ">o.a,ed 1>, ,h. lind••, H,m.chai Prad••h.

1',,11... di.~r.m.COO",,'II<:.«I r.,.., So.mbhar, Didwana, I.unka.anoar
an.! p",hkat !.aka bolh f",m .he W..,..-" and Eo...." llaj...ban .nd
...pported 1»' t.d_.rbon d.'a pr....·ide hi,tory of ....et.tio" and
eli..... ,. du""..... lu, 10,000 )-c.... Tb",.h. l.rs< par' of
rhe- _ ......... ,h. """.a,bo b ... dotai....'" t"lt',...... wilh ,t,UatisWl

indiati", com,."tI, arid cli te. A' about :1000 B C. •.-- and shrub



poU~.. '''1'01 iller......, 'ndie.1 ing lhe nl....;on ." 'h~ ("'~OI" eornp,;,;n,
P"••"",. Ac. i., Co,,.,i, .nd A"",nmu ",""I., in Ihi< o~" .'Id .nd
Rm;-orid Savanuh ly~ orfo''''' bu' on the whol. predominanlly d,y
"",diliom have p....... iled '0 ,he preoetl'. Evid~oc. ofoc.ub burnin, i..
'Ilol p.>01 has bHn 'ecorded.

5.2-5. .Ls_

TIoe ble Q,.t..e,..a'Y de ~pt;oinl 001, .._lid.'ed d.y••
oil .. and T""hla;. Cin mato. A..m 11.0 ...........Ied .be CKC\lr·
........e olmoiu <J1'eftt [,....';n .be ""';n;'y olT""h\.o'.

5 2.', Bn,.l

Pollen .....Iy.;. ol 'OP pu' lay.....tId ,he a..".ialed .ilt, .tId
clayey depoei.. h......bown ,he pea' by*" lO be ,ida i" pollen.nd
0JIClnS. Tloe pt<>phy';c r.. "C, ~ti6ed iDe""le T,o..,w. -UUU, T.
.u;w... A_j,.,· u...nd~~ Iooku. or ,..... T,o."u.
-uuu to!Qu """h in rine w......nd f,eah wa'''' Ol.-

Polle..., Ip" ,~...,a" ,be occuneoce of. r,eIl> wa, H"il,...
rOfeU on 'he , IId Iyinl between 'he drier bono ol'" and ,b.
een...1dep'aoioru in wbich ,lie ~'l wu d"J'OO-ited. Th. ~., brer
tooga ,n all. from 40n""IOO.nd Z6l0""IOOa.p. , .. rresb w....
n.tu,. i. ru"he' coo,firmed by 'he pollfllllu;n. of Pm..,."". WcriKi.
alld /II:I'i",.711.... fresb walO' 10 .Iighlly bucki,h condilion. are
...ggu'ed hy 'he p,e..,ne. "r d'a1oon. of renn.le, which are dominanL
The 'ne,"I>e" or Cemnle. are rare.

f/"ili". (0'('1' c<>mp,i.ed lI"i,i"• • nd 8"""i". ly)'h domlllo",ly
p'_n' ."d en••,.. rI,e Olh., memlle" we,. poo,ly pr.,.""

Decayin" wocod' of I/"ili". and So",,".li. loa..., I>e~n I"tCOv.,ed;n
...me 0«,10'" ",.r.o,Ot dep,ll. and da'ed by radioca,bon 10 ~IO""IZO
B.P.•nd 51~O... 1l511 P. reopteti..ely.

5.3. Ard.uo......"r

5.3.1 foJi•• ..t. ",'JpI..u-II""'~1

),I,wploolosiocal and ..a".. ic.1 """lu'ioa ollen,lh, bread'h, 'hick­
-. alld I 1l,1.!f,BL.,TL. and Til 'n,h, .. olca'bonUoed ..bea'
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grain. r,,:>m H,htnj<:>-[)aTn, N~vda'oli·Mahe<hwa. and T.,. ,angin.. ill
age f.om 231JO II.C. '" 200 ,\.0. and ,h.ireo",pa,i"", will, ,h. ,,,00,'"

"'bea' "ains of T. "''''«''''.'''' T. '_1*1_ and T...,Ii.... ba""
rn""led .hal ,h. U'bonioed g.ains 1>01"".. '" T. ,,.b__ only.
Tbe I'ain. a't compara'i"ely ""all•• in ,be .arly H ..",.ical P.riod 'ban

dorin.. ,he Chalcoli,hi. and ,he Ha,appan Puioda. The ~nt
in_'iealion .~to 'ha' Ihis indig........ whe., .f,•• dotnes,ial'ion was
,be only wbe., hiva'.... in India fo< _ 'we '''''''....d rc." bob.
the Bin. 01 ClIri .

U:Z. &./q

Pouhtnl. from !l<>o;o<.' l\OOIitbic .',. i.. Rajas, yidded
_ ...id~ or.nc;en, pl.'" 1OCOf~,my. ".. urbon>wd rial r....
Kalibancan ~p.iw, .bunodan ked.nd h,,11ood ~..._ ai.~

ba.lq-. ".. .....i ..........~ sb k i .. Ii.. which ..y b. d_.n_
Irowthonundy,.,.10 booides'he.rr"". ofca ,ion. This i. 01••
only .i,. of 1I.,.ppan eiyihuUon wher-e 1>1e coJl.... ion of harl.y
........." ohlai.. -d. h hal t-n ,"_Iy found a, 'M o'ho. ,ilt.
R~.d......bkn' r,,,m .10. a..lcoli,hi••nd .h~ OI • ..... in 'b. Iron

Age. I" hi"".,. doe. no' find .ecord wi'h ,h. ",ri,,:en ."'''''nee .. in
....i... ' li ....m.... of whieh 'M poo<ibiliti.. of .ny conlu' w;,b the
lIar.ppan coltor. 'r' no, I><'.n" 00'. Th< Ih••ppan. W<:'e .i,h•• p""
Ary.n. or 'be tribe. co",'."'po'.'y wi'h ,h. A.y.n.. T". plant
economy nf D a. cultur. in R.j.«h.n compri.ing .ic. and Scw,h",
i••gain difT n' from ,I", "Rple dirt or ,h. A.yam I" au,ho"hip

wi'l! 110••",Iy w,,·•• "r 'he "ry.n. i. "0' borne ou, by A.c1,oe"bo.."y.

5.3.3. Riel

horde. '0 aid .pet';lic id.nti5ca,ion of ca.bo"i>td .;Ce. LI~)(1'

,..I;o.b.v. be... I",ilt up of l"dlO" "'ild rice. and of O. UI'i.... Th...
have t-n round w,d.·ly d,fTe",n' rcorn .10..... of ca,bnni...t .ica in.
owing (0) c' "1,,,"101 .h,inb,~' in .in d_ to ...bonia''''''''. Th.
irnpe.f... p"' ·at; 'I> of mn.pl",Iog:cal d".ito in imp,i.... or ca,boniJe<'l
,ioo Ion p '00;1 tJ\oi. p.np." lpecific ,de"li5r.'ion ClIieIly _in..
'0,10;. i. b.u ",,,~ P''''';l>Ie '0 r<o>rd lhe variouo~ ..f domea·
lkati"n of .irt in I ....h.. The imprinl' "" pnH....d. ptOYKle. bette'
oppor,unitr ror _h ••,nd, if i';, P"O'·e" 'ba' .be dar or no ..........

I"



wa. picked up f.",n m."h~, to••" inB wIld ri""" ,h••pik"I" .. of ..·hi.h
fall oil ai,,,r mow.i'y an<l Be' incorpora'ed in ,h" -tim.".. of ma"h.
Clay-Ium,," picked up f.om manh.. bo:a.ing wild ric...howed ••mall
numbo. (.bout 89, of Ipikele.. per lump ,un..'in, ,h., 'M miainor

of .p,kele" .nd "raw wilh cln wu larp:<'ly .n intfll,ioItal practice
wil!> I!>" .nei.n. Ind••nt,

A few Ii,,, h "",,,iclf'd ~nC>UlJh m.'u;alo .01>o>n, .... t Ioc.III
cbaJo&el io rood eco y_ The C....kOO,loic lit. AIo.o. ,n bjud.....

.......a .. ric., .M only cer...1 duri"l 1950 B.C.-I1.S 8 C. .lId S.,__
i ...n><Ioud .bout Ins B. C., became ;"'FO'...... , l"'pIt dic. of .he :anc"""
Ahar"'..... At :-Iavdatol>-\blo<sllwa.-a cbak<>litluc Ii.. i .. M P., w"""".
w he only c~rtal "",d ~ .... i""oduud i" P..iod II, which
l"'d Uy .."'. i" im_'.~;"14tO Il.c. A. T ..... M.hat...... wloea•
• nd rin ~ tqu <:1 im.-....... duri"ll 100 B.C.·IOO A D. bu.

• f..- 101) .....U._UO" D. wloea. p'edooni.... 'ftI. C1tockpca (Cit... • ..ti_
_ ) i..,.-o,lI.o"d dunn1l: HID A D.-~loO "".D., beca......n 'mpo....n'
anicle offood economy d"«"B 2S} ..... D:·tOO .... D,

.... f"w .h:>.•.,...l oampl.., collnted fn:>ra ,II. arch.e<>!o&ic:al Ii'..
near T .. and I nllnBaon in \lah••a·l>tn., ...." r..,.i,·M for id~n,ifira_

t'on. Thei. d..ail"d anatomi.al " ..dy hu .hown ,hat tbe char<0lI1
piec.. from T•••how affini,'''' whb ,he nloJ,,,, I""",a A,.,i., B.s,,"U;.
T"'"i....li., r ..." ••• S.""·,.,,. and a "amlron. It ""Cln. plau,ible '0
«",elud. ,h.. ,h. i"h.I>;'a,," of ,h. ",g;on ..ound T.. wore u.ing ,h.
wood. of ,h. aho." g."..a during ,h. chaJcolnh;c Jl".iod

S.". A....pdy....l..,Y

S.".) Poll, ..... fMi_

""".-ph"ic !".lI<n uk nd.. fOr 1969·70 d,lT.n mn.;,J...bly from
the on. preparoJ ta.h~r f"r 19~t-S5 parti<ul.,'. in '''l[ard to ,h.
<!omina""" ..fpollen i" ,h. ai. "" .bo..m bek>w

I/;~

. jjl..JMo

19'i-1-S3

"US
Z~~

'"

1'169-70
,~.

'W;



r.,.,,,j,,eu

A~'Ji",Ma

Mo""
My..a<eae
a....,..,t...l_,a.'. 'ype

9.7~~

-I, 16~/.

6.15':<>
2.20$CI

3·W~

3HiO~?

3,6()°~

O,93~

13.10:"
I.W,,"

In .............. ,he ~riocl of di-.nina,ion of pollen 'alliel wi'h.be
ftt>we.in<: sea....., of the lpKi" aocl i, loa.""'" ~ble '0 dio.i..,..ilh
'lorn n ...... i_, ~_ T~ ",nim..", «ra. poll~n in ,be air in

1951-5" was .~d...:l ,n Oc',· """. I.,.. 'n 1969 70 i' ...........""
in M.n;h. "p<iL In _,~ rn.... , ....... iI. ,hif' in ,i_ in ,be lint

.ppearance of p<>J\<o.. in ,h~ air 'hil,..... a....... roar...:l '0 19".·55.

TM 'nnual r.ftj_1OC"I" of fU"llal 'pore "''''10, built ..p f"" ,be lin.
01_ a, Lu,~,_, .... follows ,

.tUn....i. 1.'i.I~ _ 1I<1.,;u-",... (121~), Undo<pono of
Pwri... 12.1 "I. a.Jo,,...... (5·.) and S,~. :4.9".', emu,,..
(3.• ' 1 ."d c.....,.... l.lH ••'. .,e, n.. _, under I %
Sp''''''' or ,·,.r.",;,_ C10J0J".n- and Sm"ts aN 11y frequen'
d ...inR his. - M.y; fI<I",ul1lo,,..i_.){; ''',."a, .t'j>Ir,i/IJ" .nd Pwn";a
d ..rinl ~p, - Oc'., cu......_ in ,\ ..g...., CIT' lot. in Oc'" Nov.
and am../.,i. in ", ..g.• ~pl.
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C.:> 1.11., \ew I.lelhi.

1\' ABSTRACT Of T11l.SES

c....lb.,;_ I••be l:ppt. J.....k and L......

C..,aun..a H".. a .e 1••11.

T",· th"". i. t>..... on the .u,,,:ly or ....... (oss,l plan.. (t"m t.he
Uppe<J,,,a..icaodl~,w.,en.taCO'Otl.ofl,,di•. The (oHilt hos .... been
collec,.1 f""n ,II. R~jmah.1 Ilill. ,B.ba." 'ilhn.. and \h,pipar;a
(Madllla I'''d<th) K.kadbhit, Ch"".,;, Tranlb.u, Kha,a ,i,.. •le.
(K",eh) and O,,,ad (Ka,!>i,.,.a,).

For lht d." ,ip,ion o( megar_ilt 'he 'hail ba. bo... di,id.d into
r"..r p.rt> n" Ion' p.rt deal. wi'h 'hd hlt<~le, huinl only ,wo
I ...e.a, ~'., 1 $c..."d 191'<1" and C/~I'" Ilrongniart (IBI9)
TN,j" II ..p,...,,'.d by only OOe .~cie. i e. 'I "lIS (Old. a: Morr.)
~ and Sah 119bll) aDd C~ftJ by (., '1" cr. C. 1"';J>nuAs
S...ard(11I904 otd! fu{M",rio)o.,ornb,

In ,ho _,d part, P~.. .... 101d Mo....) Ilooo a....
Roy ; 1968 , a \1_Die p,"ridoI~rm, h.a> h .. ilh. h. !.hi•
•pedes .,me _ ........-a'ioos OD 'ho ~"""" p;>u••n of ,be pillrlDt..
ha........ _d.,

{ " }



In ,be ,hird par< a n~w .p<cin of {)",~ftl- Ha...i> (1932)
h.. bHn d~'<J;bed. 11>< n~w ."".in D, ....i, i> balt'd mainly on ,he

cu,icular "noc'ute.

Th~ r""rth part dcah wi,h • laree num",". 01 Jknn~tti .. lean
r.onds and ",.,ile orKan.. A_~ 'he Iota_ """"Jft_ Mo.,... ·1S«l
and lnrl:!",....;·'. Od....... (1"3) loa" bftn dacnbed. The R ...
PaJo#ll:olt- i. «prewnted lor l4.pe<:ies wh;"11 loa" _ .. d ibe<!
...,.J.. imp"· I, i....... 'ioaa .nd pe1tiI.......... Under i pr~ ......
r...... ,,,",,,in ....a. l' ~_ Morn. ,IRtO, 1'. ""' ~l.>rrio

(1840'.1'. ,._ r ....... II.......h...... 1'. _,~ r IIIUI'el
(lin! hi,,.. o.0ס;1 .. iIKI""ed..-\11 ,lone """" .petit. are bu..d. _ e,"torn.1
~hI.aclen........ [ilh,.prrin bued _ ...,ia>Iar ""'W'e bo,-. bHto
.s-nbed ul><k. 11>CIW1";'-'~ are P_.14 ; Jacqb" Jacob
(19~. 1'.~ Jacob a-. Jaoob (19j.4). 1'.... f a.", .963',
1'.~ Sail 19}8). l' ~ ,r.u'_'el Jacob a-. Juob
(19S4 , 1'. _, 'h Booe 19:.9J. 1'.~... Jacob a-. Jacob

(195-41. 1'. " ..._ II.- • ..d Sukh De.. (I~J. ~ ••ma.ini"1
'I'«i.. L e. P. • jal... a... (1953.'. 1'. .-u Cupta a-. Shat....
(1968.0) .tod P. "/'-. \'iu.n".:\Ii",. (19~;1 "e pr_nW in 'he
roem or pet.,r..,,;.,.,-. In ,beoe 'h......pee"', be."ida ,1>0 .",rae•
• haraden. ,he a""OnIy of <he rr-<>rH!. hne '-n ."id,ed in detail.

The ,."de Ofgan. comp,i"" '000 JC'ne.a, 'tao "',I""IJU Braun
(184;) and Wil/•........-. Carr, il870,. The .peeimen. or w"tri,~.

h...., been described a. II'.•p. beea.... or 'ha bad pt......'ion.
1I"lIi•..-;. iI ..p•••~n 'ed bf '~ven .",,<;n. 0 .. , Qr ,h.,.., '000 .""ci~"

Yiz., JI'. ,tflii n.'p and II'. ....vii Cup''" (1943, h.". bftn de.uibed
in detail. Th. (""n..- iI~ on <u,icular .1",Cl"'., and ,h. lane.
i. ha>ed on OI,ernal ch..a<ten ak",~. The remainine Ry••pee;~.....
;m"".ro.. ly p...."cd ••od hence dac:ribed •• II. '1'. A, II. '1" 8, W,

'1'. C. , II" 'ype I .nd W. 'r"" 2

C...trib..ri_ ,b. ladi.... Jot...o••i., Pslaaobo'••y

S a.A!ODaA Sal'o·An'..ya

Tlooe 1"""'"' ,bea>o dc.alt wi,b ,"" ....A....... lIli<:,.,r, 10 froal
"'idpur, Gupad Yalle~. Sidhi diotriN. llcdb)'ll Prad....., Ind... Tlooe

( " )



(_ils are pr~M"ed in carbonac""....halet and are pr_rved in .he
r"rm "r incr",'atl(Hl.

The thai. ha. b-tn dlvidoNi in.o fou' 1"'" The 1m. p;aTl deal•
...I,h .be in.roduction, rw~ of the area, marerlal .nd nMtllocl•• In
.he ;n<todue""\" d.ap'u • b,ief ,on,m..,. (Of the 1"""""" and
p.o1u<>l><>'arkal "01' •• .., f.or, done l.u India ha. bH" I'v The
<Ieoc,Ip,;"n of ,he roloK) of'he :\"odpur f_,hmo... Ion];" 'erial
add _tbod." bued ....inl' on own .........a'ior>..

In ,boo oeo><od plIrI ,be "'rcaru.ib 1Ia.-e beoon d_rib-<!. T10eT
ba,e hem d....6ed ... follnw>:-

I. C"-->pte""Wn

2. CooY<'''renuleo

,. py.,. i....I4I,uu

iM GI,...opteridaln i. rep.-n'ed 1»' .Il< .peri,," of G/....1niJ

S,er",,",~ ar,<I ODe.pocin of Rw.Mt...... Pant. Ou' of the 'P"Cin ol
G'-'f''''u, ,hr are, ·w.nd are h>...d..., cu"oolar charactero. The,-
are G. "'#-" " G " ..·i ."d G. J>aJlUl.,. fhe rema;n;n, ,hrN" are
baNd malnl)' 0" • " 'ra' d aracten and their d..atl. ale n<>t known
00 ..ell. They a,e h.re de.c,ibed ., G. '1'. 1\, G '1'. 8 and G. 'I'. C.
Amonl ,h~,. ,he eu.ide of G '1'. A. i. r.'rI)' ....11 p,o""'e<l bu' the
'pK;men i. ve,y ",comple...

The 'I'c'(:;"'o" of RIo,H.,,,,.i. de.. r;b«! h... Ire .ory fraq"'entn,y.
Bu' 'nrne of thern bave yielde<! goo<! cu.icutar prepau,;on•. fused on
Ih" c",;cul.' ",,,et,,,,,, ,be,. 'pKimen. hne been de..,Ibe<! ••

RIIMi.la,.," '1"

TIto.. c.",..t .. por",ale. indud.. two lenera vi;:, L-/il.,u.;,
Scbimper arod D,,"UI,... Go.h>.n. 1110.. for..- I.a". h.. only one
'P"Cies (L ,oJua .p. nov.) ...bile the biter las r,,,,r .pedes D.•,J,..,tftJU

.p. nov., D. ""'l~_ .p. nov•• D. "',._" and D. ap. The ""...
•ped.. ol u""i' ;. biMd .... a .;",Ie spe<;rn.... The .pecieo ol
ENraiJ_ bave hoeD i".tJlo,e<! arter .."",i"l the oot",ubr .t<uc'ure
Df......-e l.ba" """ b""d,ed .pecime....

( " )



Uu<!," "1••1•• i.",lao ,"is ,h. f"lI"w'~g gcnc.. h.,'~ I>o.~

",e".ded.

l. T......,II'i',I.....t.,••p._.

7. J(..".••tJo~lis.p.

,. e-ills.p.

t. GlelUU;;s""" gen.•t. '1'. """.

- 1 Cyud.l..

_? C"nbital..

fIao.lda.M .~ r".., ~.. fr.,me" ... ry .poc;....... It ....
bo:ftt dc;cribed •• "(••1 '1 """,ir....Itooto" _ nll'C\fUot futut....

... 1.0" ~mb.. _ ......i ........ _ T~_ N •• bo... ...Jk<:",d

bu, "nfor ",l, in non. or tMm tbo noticlo ;, _n II'"' Mrvo<t. Thor
ban ~,l~nd·l," bod",," b<t.........coo.bry Yoin., Specimen. or
N.<U".dJ.,." '" Yory f"I_n'.ry .nd ba... .- yit-Ided .ny n"jd<
., .11. e-" .. '1'. i. an "nu.... lly la,ge <:ODe. GleI""i,'.,.u gen et.p.
nov.•• bated On • larg. n"mbn- 01 detaclted 1.·10....... They.n
""''1 thick tong.....h.ped .nd bav. ,ugo<e ...,f .

Th. lhi,d patt d...,iM, ,he di.poned 'PO'" and polkn gr.in•.
They h.v. been ref.rted l(.72 g.ne...nd 40 .pee.... Out ofthelC, 4
gene.. (}~iJifnll••;u., SalSa.,i,«,;I", W'fi••d,l.. and I".«olp"'il,,) ."d
\8 .p.de. aI'. "ew, The m;"n~r. i. C"""jUlled by 'w" .pore gc"c..
• nd 20 pollen ge""... Am""8" 'he I."ct, n01l·..,;a<cd ..ccal•• are
d"m;n.nl,

In ,h. fuurth p.n ,he "'eg._."d m;croR"••1 ..,e,nbla,.. f.om
N,dpur have beed comi>"red w"h the vor;o........mbl.S.. of "f.i...ic
'11' f,om bo'h "",d...,n .. ",.Il as no,h.... h.misph••••.

On 'M wid.nee nf ""1I.-.nd m;cro,,"",b, ,h. r_ihf••ou• bod...
N"idp....rc .uppoocd to bo of 1.0 Tria..ic _,. ,,,d '" conoidcTtd
digbtly youo~.r in'ge .h~n ,h. P ~t Sta(C. The moo' ch.a..c.... is'ic
fea'u,.01 .he Nldpu. n .r.' i. 'M ..........h.I"';nl d .m;n• ...., of the
ro... O;" ......
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SV••I,nphlcol ...d poll.......lyolcol ., ..di....r ,It.
1.'u,bd.,.1 d.po.;" or Nkh.h........d ,h•

• dj.".' .u•• I. ,b., K ..lo",b V.l1.,.

R. O. R.,.UT

Pan I of ,h. Thni> du.h wi,h , .... ,_ of , .... ru...b n 1

probl_ ill Qua,........, Paiy"'*'c; ....... ,I>< .n.d... or pollnt ' .
or _ au.hJoou. _f""••nd ...b-",tUU ..mpln i .. IflaUon 10 , ....

co.P""'i,;oe or,,,,, fo...,.'; 'wo, ,II. eor...llt, of polt... ..... , itlo
lD<I.ro..,1t i.. ,.." plo.., h..ri.., Ir_ K e<!i-..... It bMn
fouftd d.." hilh C08C<.. 'ra,OooM J pl..~ pol i..-. poIli of
......,.1 .poT;"" ",,<I .b., biotic pr...,.., _ pound .....,~ ob,.iDed
I.. 1M K..b",i. V.1\ooy Yiti.o'• ......kno " ..noo.. 'f'«t1-a ,b,""Il" _ ••. aJ>d
.."""'r.,.pr_.....'iooI orpol .-......rod 11M '"""';-"_ or ."'" f~1

com ;.i... i, _ -.:I<q tely....e..:,ed..." ....... AP .... \l" ..';.,ca..
breity .....t ••• _f. rOO" .ho ec. pcoo;,iOOl 01 ro..... e<>ver.

n.. dilfn-nl".t ...,.u.... prod_. , di...... ina .nd _Ic>cily or
..p, ........... wind•••ad d~ .,....,1. "fI'«, ,to. prndlk' 1><1
d_m,""'_ 01 poUe......inL The oubf....l polio.. <:Oa ohows
o;onud bloo diff......... from ."" com.,.,.;,,,,", 01 Ioret. Inl'ernd from
I..fimp' io... chicOy l:>ea. 01 ......1 "nci 'eeioaat ttpr_"u,iu...
or .i.h.. "r ,", 'wo bol tlO\'id""".... It h.......... '''u ed .ha,
bo,h ,b" poll... eo.. ,,, d l.ar intpr-esoion. """"kI be ;derod
'o~,,'b., for ,h" •.c:""ot.uc,io.. of p." veg..."o.. A .. i ""i,.,io..
of ,h. ",•••r....i1. 10.. r...... led 'h.. ,h. l•• r it,,?.,;o r..."d '0
Od.~a. Il'..q.,dia•.\t.II"IW' ...d UI..., .rt jd., .. ,j.i.l>I" w"h leov•• "r
lfoi.p"It.,S.lix, C.lli, ad C..po, ,.,pc.'iv.ly.

1'.., It d".t. wi,h ,10" >I.,,,i.,.1'l' ...d pull.......Ir- of ,10••edi­
me,," Tit••".,;.,.phi••1d.t. have larl"ly tt«.. bof,,,,,,ed r, ...... 'he
G...Iot;'cal s....~y or lodi•. ",. ,«en' diKov<tf bf ,h...u,lo<.. of
,bid d.pot;' 01 « ,«1 ......lon..... •...><I und ""..I,i .., .be Io....r
li,,,i',, ' 'do 'bea•• oA ."'" "Kh.""'" pI.'uu It... "",.I ible
,"'" eo, I.,i.... 01 ",.ha'-n I~;,ic doop>l.... ..i,h umilar d.pooi ,

Larcdur. al><l ,be Ot"". ,;,..... n. I, .... ,~ '" ,bis I'C'!:- ... bH..
f"",~d '0 ha... .,.;"i"""«1 f......~...., i" ,i,...

Owi.. 10 ,be ....al~ da,••• lbe pat,~1 CT ...... ,"'.. ollo... itic
dcpr:ai" ..... _ bHcI pt*iblc ... <1<>; •...:1. lloe p./I..... "'.'lrnPf a,

I"}
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:"licba],,,,,, I",·~.l, I!~<,~.,im.. i" co"ire. miud b,o".t,leUf<! '~ml"',a'~

(o,als wi'b rela'ivd, eI,.""", propo"i"" of 1I.a l>t""d·1Uvod f"....
eomprioed by oak••nd C"J1a,. The wo.kio,lIypo't..Iu or,br,..·fold
vaga.a.ion.1 Mquance I... al... been c.i'ica)ly ..am;ned, a"d ,b•
..ndid... dun no' TO,.rd 'hu di,·i.ion a. a •• bl..M<l. Tho .eqw:nce;'
,ef.rred '0 I ia'''''II.(iaL

Tho work bal rll'''''''' ......alft! thaI qlli'e. fe••pe(ieo .........
Hi.....b'a I\o>oui.hed ia.lw K.ubmir Valley d""", """ I la.'"'Ilacial.
-n..;r a__ .od., r._ .b. !Caobmi' VaUt, m .... b 1ftU1~ f....

the clim.tic and ploJl~'apbi..1 chanr' ........ ,1M ,...... the
Lowe, K.n..... R'" and c.ybu......., {ai." abunda la doe Verla'

' ....... lw Ila'......a..a..1 bu' are i"r""l""'" ......." iD ,be Kaohmir
V.lley aDd kilO! ,be -"I> .. tiooo of ,be 1"'"l!JaOs,I ...... w,," IIhIdl

dilfa..n' from 'ha' <II com!"""b f<>us" obtair>ed iD ,be ..",. lOd.,.

V FIELD WORK

T_ m.n,!>fn ..ch ord.. Pata-oic .nd c...1 d"pall""''''' vi.ited
lhc Sou,h K.,.npu" coalfi.ld Ill1do, B.....h. proj<o<:. o<ham.. A

......pl.,. ,""a..i"" Wat c ,....red in ,II.. a." fo. mel ,f"..il.. microfoaib
a"d t<Odi""''''ary p""oIOllical ..mplong. OU'crop' ware collac:.ed in
.....UMO! rrom ,ra".,... in Mum...a Nala .nd N.kh,i Nala, Tha coal
oample....<1 In ·~,r""ih ....... coll<'C'M rrom '~n diffar.", ..,am. ror
d.tail .,."pling.

A .y".m.tic ."... "~I~"\lj.1 coll<'C'i"n of <<oal .n'" ..lOd.'.d
.h,1n, ...",.. 'o"....c" rmm me"..,..,d """i"". ,n Sou,h K..a"pu'.
Q.>alfi"ld .... a' u"J."ak.n in eoll.b,.a,io" wi'b :"l. C, O. C. Sampl""
were ""Ilec''''' from A.,ad. Sec'"'' Gidi ~'or (.\ II. C. ) Urimari
Illock, ~I..ma'a N.la .nd ~.kb,i N.I•. 209 umple< for p.l,no"'llical

'"veo'i!.'i"n w~'. eoll.. ,.... rrooa ,h. walfi~~1.

Co&c,ed .........1 tampl" <II VindbyaD ""..... ,iDa •••nd around
Mabia.... \I~dl>,a P.a·! .\ Iat~e coIl«,_. cu...,..,;,. S,...
fIIn".S.li: ... ,,~ RI ~"rJ .,,1 """",.al r; '''''''l<a'~lu,," ....a

( .1 )



collect.d r,o", • thid bed "f t"..d, compact, b"ff' <"I"". c1al".~ .hl..
oxpoocd in. ro.u c,,"ing .nd lIinjrida Gh.ti near Ihndappa in ,h.
Oh.nbnal di...ict orOri....

SenrolllO"d .peei....... of~, Au/MtU,;t. S~ }')'L,
P~.IOCi.t ...I, known ("DID Skll.dw. ..... collected.

P_"" 'J R.iM (I fJ*-

Near":Seel" ractn....peOea 01 $<..._., Glouo"m. alOCi s-.."..u
...... collected. Besides thne a large n"",tIn 01 .....pIea .,..t. aLx>
collec.ed Ii:w mi<:colloraJ "ud,.

Fragm.nlOry .peei_ 01 s,-.:-•. G/o'''llms. "".","",,""1"
and~ w"'" collected f...... Deobotr area in .... Allt...a ri-..

Collection. we... ...ade rn>m Amatjola, ChHlJDjuri. :Sipania,
Khuan(i hill, Kol.jo.a, Ka..mall. Si'alpg•• Dono...".. Pa'ha"ama,
Sakrig.l"....I. Oindaban, Mandro.!bTl Ikdo and Ont.....

FttI... Patha.cama 0 rich <ellection
with 10m. fructiAcatioru, wore made.
coll.clion or Virlft,,,,il" w., m.de.

of Tho'!frl.ti.,like lea,'••, .long
From 00"0 l'-do • v.ry .ich

It. .y....n.'ic ond "'l"en'iol collection of co.l .nd a.lOCi.ted .h.I••
w.o.. mad. from de"p a. "eU a. "tip min.. in ".,md.ng, Ibugolai,
Ledo .nd Tip:ong aru. of Up!"" A,'am. Abou' IflQ ..mpl", !la,'. heen

collec,ed from m...u.ed .O"'iD". and u.er"l ~..,IDlIii,~1 d L'. abou' ,hem
collected and w,ifted.

Two _mben 01 ,lie Oil d"1""rl...-ot ,i.i'.,j !\....... Tbo mai"
objec, 01 the ...." .... '0 Illwe di.......i"'" ..it~ .he Chid<;'-oIot;,., Oil
Ind,... Li",i,ed. 0 ..1 j.r, on ",ow,,. 01 ....., ...1 ""r...... TIIi. v,';, ....
.... u.iliud foe .he 001. _..r palyno~1 <lt1-r..,ed 'u,rOft .ntI .ub­
.,.,-face ..mpleo f...... Oil India", ..,;w........

( iZ I



Digboi Oilfitkl wao.W> ..i,i,td lr ,lot eoll«';on of .mraca ...mple.
from Gi,ujan Clay S,.ge On ....y bad eoll..."ion. were ",.d. f,om
'h.Jo.... i -IUd.,pu, RoaJ Sec'i"". Th.. ..."ion upoon rock••lUIg_
ing from Sylh.' 1........'.>8. S'.ge ,~Iiddl. E.oc<n.1 '0 Ikk.·BiI S'.g.
(~Iioceo.). 0,10.. _,~, vi.i,e:! _~ ,I Pynunle-Tbenjill..,'

Punkt....g S«,ioo (2) Cbe -Sh.la , ...d ~" .... (I) Tl>uria&be'
ri,~, Sec'ion. All ,h••buor. ,h,ee _,iou, Wtr. ,u;l<'d f... the

Cre'ac_·E.~.... bou""• ..., problem,

A pally f...,.,. ,10.1 •• ,....., cJe.pan.....n' .nd " ..bari..", w.nt to

"'__ '0 coIk' ,he P.l)'''''''cir:. '.mpl<s f..,.,. ,he mllierits .-.
M.,.-beri'a. Du.in, 'hio , ,u. lb<y abo col ......... k.r·i"'p,,,..;,... r..,.,.
,h. OIiJoc.n. 01 Tibk pa,Ya' Stag•• and 50uiJ woods r...... ,he N.....­
.....g bedo nea, D<omali Modern p,u,ts w•••• Ieo coIlec'lOd f."... IMU

D.o.... li b C'OUlpat'a'i... flood...

no. :\ ,C.D.C. oIf.r«t ... a r..11 CCII'e f""" • dftp bori"g in Korba

Coalfi.1d r.". pal)"lK>logical ," .....,it'"... IH ..mpl.. ~. collected

f....... va,i"". li'ho u"its inclo Ii,,"h.... or'h,n c<>aloe."" u'.ndin, r.......
,he Ba.akar S'ar do o '0 ,h. T.I"ki. BouJd« Brd, flni<ln ,h_ 'hi
e.F.R I. m.do 8·, U ..mple. f.....," 'he coal>u.... or ,h...m. bore

CO,., .... il.bl. '0 W

In Jlnuary 1911) two ",ombe.. of ,h. Depa,'",en, of M.....oi.
ral• ..,\>(II.ny, 'Wo of T ... li.,y P.I&<obo""~·.lId 0". of 'he D.pa"",en.
of Oil 1'.ly"ol"lY ..en, on • jilin' ueu"ion '0 ,ho i"'po"an' Mno.oie
.nd T."ia')" ..dllno"'uy upo.u'n of Ouju... S.u,a.Io". Ind Kutch.
Th. main pu,pooe "f ,hi. oxeu"i"" w.. ,,, make u,....i... r....il ("Ike­
'io" from ,be kno .. o l..>c.lnia or 'hi< tr,i"n .nd ,,, uplo,. a. many n.w
r-il lonli,i poaiblc. "''''''hrr objec' .... ,,, (ollee' ...,fac.
"nlple. f,o'" 11u~ ~ut«l ""e'...... aDd 'oad ua__ lO.r
palYnolorka.1 "'_,i,.'i"".

On "'r to OOlA,a'. 'he party coIkcted leaf-im""""",,. from a
1..!.ocCUO. rock .hid ~ 0 be P1ioconr In agr, bu, ....aa_

mi... tiooI wo. round '0 he R ,. A rich oolI"""ioo 01 Lower C.eta-

( 4S l



uo"" pl.n, (..... 10 .... m.d~ from a oand.tnn~ m~Dlbe. n~'r llima'n.p••
• ..~11 kn~..n M.....,.oic locality. s...-..al .... 'crop oampl.. >ftI"~

colk<:ted r""" M~ne bod. u~ " ..' IIl>nuRo" V~••_lon:l
Bhalia. !'1u. Owa." ,h~.~ are a n.""bt, "f upt>Md ...,ion of ,he
D"'a,h .,..<1., ~ampl. for palynological "u Iy ..e.... c<>ll~,ed f.om
._ of 'he toes. up<>OU"'s.

A r~b M,... f_1 ~k<:'ion .... made (._ .he Uta a".....d

Tb.t.a. A DU"'boo. """Iaro.;b. pnt'"~ 110. ~D (rom this
loxali,y, _.e collec'.... dD'inc ,be de~1oed ...."..,. of 'bio ••U,

I" Ku« It I en......, ~ .1 woodo ..u~ ~,.... f........ 0 Iocali'ya
f... ~ID. _ ,,f Bbuj and UOlbt. abou' 50 km. Wti. of!llulJ. Ea'........e
collooctions 0(M~ pI.arIu..-ere ",aJ~ r..- Iocab,... ou, D.oaalpur,
P.alyt>L>!oot: ,,,I.....,pIoos ..e..., r:oI&K,.... ft"'" 0 number o(-'_......J-d
alonr Loda," I.....hpa' .""cb. ..bid, ~'e,ed a"""" oU ,he )'I~
.nd r e.....y oedi-.........,. d"'-;" 01 Ku'c:h.

\'i";,ed Than and Odj..co51t Iouli,; in Cup..' .. lit..., drilli...
ope......... 'hrotl~h ,h~ Laki ,edi....,n ·~.e In pmrt...... Th~ object

of ,he ...,..... '0..,11 c' eo,e pmp'" llOCll 12 ~hoItt 'ha' "ere
dnlled 1>y lh~ l)"cClura.. of Ceo~'\lr .,>U '-'""ns. C~ mcn' of
Guj.ta'- C"Il~<L«I ... ,f.. c "mpl~ f."m Lt•• M..moic .1 Lo....
Teni.,y ,..J"n.n" fn. p.lr"nlngieal " ..dy f,,,,n Il..mu, Kal~.tji,

R.mp..' ond Jai •• lm" in Raj.,,"an. /<l".e 'h." 200 ,..npl•• from 5
m.oa ..nd "c\;oo. W",~ COIlK,n!.

The 6c.,J " ,k .... urn"d ou' al IIombu ;n ",,1I.bor.. ion ..·;,h
110" r.'a In.,i, ..,. 01 ","dam.n,al R~..arch 'n collce. daro fu. in,·..,i·
.a,ia'...."d.. ,h. c 1l.bA";"" ........<b P"~' ~"''''D ,h• .I, p""m.,,'
of Q"""Hn.ry l'.l.a.,bo....nc ond d'parl_n' of Coopbpia ofT....
In"i' .. ,.,

S,ud,.,.. " I• .-r.a a.nd " •...., IIlDh ...... lhe \"ai'anoa and
Dd. • R un, d ...." E.~;""- or ,_ 'UT&<*, aDd a f.w
IUk ~ oblainood. Ilcoides lbo '100<1_ of~ <rqe.......

( .. l



ute i.... bori...> and dig.in.> ...en carried out U Ma"",r; Ioland,
Ak Ilorivilli. Eran.al, B..-;n.:-....o.. and Modh·llandboli ..u.
a ..d aampla collec'ed ror pollen anal)"" and rad ....ca.bon do,i....

A' C~"ack >p,ke"'.. of ...lId roc... "'er. coll«'od rrom ,he un... l
Ria R_rcb I ..,,;,~,. "" well "" 'hae .........rob ""'pin _r.
coI_,o<! r...... ,he >"'ampo be...."'1 wild .j,(q l'or ,.._,... 'ion.

pol!oa a .... ly..<&1 ....' .....10 ..... sampla l'or nrIiaca'bon da,in,
were "".l1 ,o<! from II:hajiar al>d Rewa"'. S.......apby of , ......

.........po aho carrMd ....'

A "I'll:" bH ol ...rface sampia ......~ r..- , ~""n

b polka 1,... ud "-p"riaooo .. i'b ,be praen' day ~

......u......

VI, 1 RAISI:-;G PROVIDED TO OLI'SIDERS

Trainin. w,," pm";do<! in teChniq .... a....._arch ... ,he folk>win,

P""o", :

Mr. A. A. ~loi1, I..-ct"r.. in Geol"ly, Oomania Uniftni,y. Coal,
orGoduari Valley. (.·or Ph. D, ,hni.).

Mr. R.m Cha"d•• , Rnurch Schola., Geol"llY Dep.rtmen'
Ball"'" Hind~ Univ."hy. Co-al. of Wardha Valley (I'or Ph. D.
,b~ia).

Mr, M Z. ra,.l, Rne..ch Scholar, In"i'uteof Scienuo, 1'1.,1'.....
Techn;'1~ •••Dd con."lla'..... or Ii'... ' .......

\'11 TECH'HCAL ASSISTAXCE TO OUTSIDERS

Ace .... ' ina'ion ol .....ples
11:, - 11:. r eo-.

Ap de of pIeo
KA, LA, (rom .

oor«..... M-.' ROJ.I 0.. I'
Omtra,", TelYu...., Beiliu....

Dne_, Gc9Io&ic:ol Sun-ey ol
h.d..., ........ Citdo, Sllil.......

( U )



40 d,i" IK,i"". of hard I'O<i
..",pln.

For poll~" ."al)· ..... \" .....ologi.
cal ..",pin F.,.... 'Ial.."",

s...mpk. 10. id"fl'

lHpar'","n, or Gtolot;y, Dolhi
Unin..i,y

Pr, ~ ....... lId,in. Comb.id,o.

P,""' G..... ~par._n' of

.\'d , y. A"I.rb ""..Ii", U.."
v· tr·

P'n B. 0.... I>q:oo......... aL
,.c 'IotI_. S.,,,,,, \..' ..i .....i'y.

For p< n ....1.... .amp",," r.om
M ....aIvt..

For polka .n.ol ....a",pIa r,OoIII
KII'.... arid ........ Iaktt.

For id~''',fKa doarc 1
..mpleo r 'a" el .....

Joe..al .i' .

Ad,"c~ "" 'f""< II '"""fi.tt"
by polk". .. ...",pl~. '" I""ll1ni­
f~rou. m.,..i.1 of ".1......pp,
f.om fi<ld .nd I""b.rium,

F0. idemifi,.,i"n .nd C I~ d.'i"g.
A ..mpl~ of Ih'in. wo"d belioved
'0 1M 5«lO yun .,1 I,

:'tlr. \. K. elll"' •• T.... I""i,,.,~

of hn(._nl.ll R_a.ch.....
hoy.

Ta'. I"..i'",. 01 F..Dd._,al
R_a,,". Bvco.hoy.

M.. \1, K. Vaid. Filla, 11..­
ocareh In.,ilu'. Ool>..dun,

Fo,"" Ruu.ch Inllilu'o,Oehra

O"u.

\'111. SI'O"'>ORl.DiCO~1.\BOR \T1V£ RtsE.ARCll

The Iooor .._rob p"jo.'CU

Dcpartuu, eN 1:.:.&1 Pal_ bo ..n! .. it"
,.......

_. toft" un,Ju,aken by 1he
,:' ...... , ....iv...i""" and iDo,;'

1. r.ly_p" ......"."lrapb· al " ...... of ,M Low... GoIIdwana
coah and ......:io.O'd do~" '" lh Coal Oiv_. of <he GtooIocio::.1
$u"",, oIlDd,a (i. la!xwa'"", .. illl m. P.J._i. depa''-'''J.

( .. )



2. 1'.1~"oloSY ."d ""dy "f phy';eal eon"i,u~n"of coal. with 1I,~

Cenlral fuel Ruearch 1"";I"'",Jealgo.a.

3. l'alyn pettolOSf of Wardh. Vall.,. coali with CeolocY ~p••t.
m~"t, Bana lhndu U"in••ily.

4. Palyno!osy or God""..; v.n.,. coals with Geo""y d.pa'"
",.nl, Osman... U..;..... ty.

S. Pal)'_pelrtl""" o( Kutch lilI:I'i'ft ..i,h St... G<o!os;,;-al
S......,. orGujraL

6. P.I,.......pel .....U.[;cr.ophical uudift or I\.,nli liS";[' d,pot;..
with Neyveli Lilnilll CoqMwa,io.. cL 10<1....

7. Pa.'-ecolncy .nd poll "".. lIor... cL l'ppe•.c...aceoua
(Ma.ncool 0:0.0.1 beds of U,.h, L: .S Wilh Ceoluc. d'p""mon[ or J,!ioch;·
I." S..... U..;.crai[y. U.S.A.

The ("Ilo..ing ,_arch p".jce" ha,'c been IInd'flak,,, by ,he
d'p"flm.n[ of Quate...,ary I'ala<obo,any ,,'i[h ""i.en;,i....,,1 ins,i·

'u,;on. :

8. 1Ii"01Y of PO" Iladsl vegetallo" a,,<.1 e1i,n.,. or R.j..'hsn
de.." wi,h Ce,,,,. for Clima'lc Re",arch, U"j" ...i,y or Wisco",in.
U.S.A, CI he seh.",. e"ded on 2~.2,;0).

9. Vcg.,.,i""al hi,",ry "old e"v'.omn.n,.1 ••dld"I,'llY of ~h....•
.\1adh i" 1S,,,,,boy ."d Kutcll wi,lI Tala I"","",. tor 1'""<.1""",,,.1

R......e1'

10. PoU." .11,· y wi'h I)"'pa,,,,,,,,,,, or PJ..,man>~'lI:Y .00 Tuber·
culoois or ,he K inS ( 'll. ",diell Coll"1;'. Lu.'k""w.

n. (oilowinS ' h I'" icc' h.. boon unde.,.h t.,. ,he depoo".
",,,," 01 O,l P.ly<."Io!ty

( f1 I



I '. PalynO-"ra';gnphical .,ud;.. or ."I>-,u, fact .lId ,u, f.ot urn_
pit. f,om M.kum·:"amdang.l.Ado-ja;puc .n,icl;.e_l..ho,b';ya .nd
Dwnm.m arn. for .,t de'e.m'nal;oo, <onel.'ion, envi'Onmenl.l.nd
Oil milralion p<obk.... ro< Oil India l.,d., Duli.j.n, A_m.

IX. PArERS ... :-;D LECTURES AT SYMPOSIA/CONfERENCES}
MEETINGS ETC.

P.......

G\ouopltrid fnoc-'lfic.. Dr. K. R. Sa••",t
....... rna .boo Lowe<
GoDdWllDU 01 India.

Teniary Bon or India. In. R. N. I al:honpal
"'"" lboo;. ka,i.. _.be
h"'oric.o.l rotoIy 01 .ht

<tJioa·

22JKI Scit.\\i!k Met_
h"l P.l• ...,bolAoical_.
Xl In't..............l
n.........;,..l Oua&'-
SylD....i"m .be
l,uur.Cfl bt _ ..
Bo,...y" Geofo&y.,
St.lls", US.....

Th" el.,on in 'M An_
,h"""n>,.le••

Dr. D. C. Bb....dw.j StminaronM....pho­
Iocr An.,omy and
Embf"yolocY of Land
Plan".' Delbi Uni_
.-.::..i,y.

"Th. Cye.do Ginklopoid
pollen .rain•.

r.lyno-.... liar.phy "r Dr. D. C. Bh...dw.j
Lower Gond ...an. .t<!-
",nct in Indi•.

11'<11,;,*,. ,.,.Ial..,;, and Dr. M. N. ~.nd
n.ltc. btnnttli'aleanm.olc Dr. R. Y. S;th"ley
rruclifia.,ion. fn>m Indi•.

ADCicn.1'ood tcOQDmy;n Dr. \·"hn"·1\Ii",,,
India wi,h rtmara on
,he \'1a.. bypotho:$;".

I"}

"

Syml'O'i"m On Gon_
d....n., Geology 0.,­

p>"'''.nl, Aliaa.b
~ .."I;m Uni"..,,,;,y.

Z2nd Scien'ifi. ~l....
ina ral.tobot.ni••l

Socie'y.

III I n'uoa"""al
eo..f."'nct .... A,ian
.\rch>l+'."', Colo-­
...bo. ec... k••



Wood ono,on,~ or Oink. Dc. U"a.. Prokuh
,,001...

Bol.nic.l mOl~r;ol ODd
",.,bod. in orcbaelos,.

ED'ti....._n'al bock­

..m ..Dd '" the N...li.bi<·
Cbalcoli.hic compl... ill
N.W.IDd.a.

p.l :b; ....icaJ ....ideM.

lOr the bit.....,. 0(""Iuvo._
eel pla.oo.. 0( ladia.

Palr-~I in«<pr.'a.
...... 0( ,..~......

-~Cr-e._. micn>plank­

...... It"'" 'J'burla..""••
SILiI....... Pla,u...

De......ian miooporet r......
Cucboolov.\i.

Wood ana.om~ or Indian
Te.....;".li...

Dr. \'i.h.u.Mi"'~

Dr. Vith...·Mi..ro

Dr. VDb...·Mi"'.

Dr. S. C. D. Sab a­
Dr. R. I' Kat

Do. S. C. D. Sah,
Do R.I'. Kar &.

Do. R. Y. Si,..."

Dr. K. !-I Lelo

Or. Unam Prakooh

joi"t1~ wi.hJ. C. !>ri·
Wallow••

1111 In,r'n.,i~n.1

Coo,r " •• on A,.;on
Archa loa Col...
mbo, CAy......

II ID, 'iooool
Coolffl-eace "'tUm
...rcb........,..

Sr-po ium 00 Crop
"".., £....lul...... 1_
di.,.Socie-',or~

tiN, I ... R I DtIhi.

22..dScim,i6< M-<e"
i.... P.1aoobotaakaI
S<x-iel,.

:l2Ddx;.,.'ik },b..t·

in.. , Pol","o-a..ioul

SocR'"
2'2,od Sd.n,ific Mea,­
in.., Palaeobot.nic.1

SOci.',.

Semi..aron Morph...

lOllY. "'"o'omy .nd
1:",brjolOllyof Lond
l'lon,... Ildhi Uni.
w....i"

Seminar on M....pb...
lop. "'na,omy aDd
£IOobr,oq, 0( Land
Plan" a. Delhi Un..

.....h'.
Desrada.ioa 0( w..od, Dr. G. K. 8. "'......
....uo.Dd ,II .,.",ion 10
...~; .. 0( COlli

nodSrien'i6<: },fro._

i"l. Pala.obotanical
~...y.



Palypol"llyof 'btJ.bal· D•. H. P. Sio!h
pur So,ito.

Oril'n or A.o-tlnl ioland, Dr. C. Si",1r. and
;" ,he !alto of Kbajia. Co Sbal"lll!la

OUMI Rew.lN.r in Hi....•
wi Pnodeslt.

1o.~U"...,.. • C .... Dr. P. K. Mailh,
onpterid or Q;wdaj'alnn.... ,
PalrllCll'ric-1 Interpreta. Dr. R. K. K...
tiono or p"~wifOlt.

_to with ,dereaoo 10

h.d...

Pollen ....1,.... ol Upper Dr. H. P. Cup....
Plei..ocene IOmpJeo from
Tocb1.;. Assam.

A new ,p.c:Oeo or 8 .... D•. S. Kulkarni

••""7".'

""ritull. f.om UI~a,;a M•. Anil Chand.a
Marine bed,.

Mi.. Asha Khndel·..,

2'2ndScienlilk Meet·
iOI. Palatobotaniul
SocielY.

2'2nd Sden,ifN: Mt<t'­
inc. Palaeobooaoical
Sociely.

12lIdScitntdk MN"
illlf. Pal L Manka!

Soc;"".

Se-iAlt, al ,he c...­
tra 01 Ad....nce Stud,
in CtoIcIcY. Ptu>jab
Un!Yeni',. QaaDdi­

....b.

220" ScienUK ~I__

;"1, Palaeobotanical
s...,,,,,y.

22nd ScitnulieUee'•
In•• Palaeobotaniul
Soci.,y.

221''' Scientific Meet·
inl. Palaeobolanl"al
Society.

12..... Scientific Meet·
in&,. Palaeobotanical
Society.

Tertia.,. lIoru 011"".. Dr. R. N r...kbanpal &tan, Oopon_n,.
1.lICk_ UoiYe,";".

Lower Coadw:ana Flora. Dr. D. Co llltMatl.nj Iloeao, Oop rt_....

lAck_ Uniftni.y.

I '" )



F_il lloru or che 0... M. N. !lose

Upper O""dw~n.o of In_
d;~ wiLb .pecia! refereoca
co che Ihj"'ab.l billo.

H.. lory or euhinled 0... \'isbau·~lin"
Planll.

Bol.ny !>eparunenl.
Lucknow. Univc.·
oily.

lIoo,ny l)epoorl ....nl.
L...koow Uomnily.

..

..

..

..

..

••

Ilou.ny Dr~rl_l.

O.lIbe,; UnjwenitJ.
C.obeli. Auaal..

..

..

..

..

..

..

..

OriIio aDd noIu..o ry
hinD.,. 01 CyeacIophy.....

Orilin .ond 'Wlllll'onary
hi.lory orConifen.

ecological and philooo­
phial con.idenllon.

P,lynolOlY'

Ori.in and _lun""...,.
hi.....,. 01 ARJio.pe...o"

Pn>....,m~rm...., P....
tidoopu-.

Plan. I_It, kiGdo pre- Or. Vi&hau·Min...
_wac.... and _ch'>d. 01

.....tr...., ""linl'

Orica oIlifa and earl,.........~

lotraduccl"" co !'alaeo­

bolall1·

I"'~lan' I'al~_olc.

M~c and Tertiary
I_,I•.

Im~Ia"" '-it lion 01
t.d....

Dr. S. C. D. Soh

..

..

c..",
....n'. Drlhi
oicy. Delhi.

..

..

Deparl_
Uol..._
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Plan. n":u,;"n, palaeo- 0<. S. C. D. Salt
~nyi,,,nm~n,, and paluo-

ros·aplty.

Palaeobc>l.OJlT a. an .;.:1

•0 ea>lMllnie rnlorr.

1""",11",.;' Q 10 Palaeo­
botany.

Slt:llcill"'~l'bT and ''''P'''­
"'n' fooo>l ""'... ~f 1,0<1 ....

P1anl "'-01"....... mir.a­
tioIO and d""ibol_.

Pbnto at ind",a"",na of
cnoilu1m<_

Relat;,.a.hip of palace­
bolan, to "ra".raplty

Palynolocr-a new 1001

in oil .~pl".."""

Role "r P.lynnloa;y 10, Oil

e~pl"",i"n.

Plant eYol",i..", palaco­
C......ph, and p.I..G_
en."""...en,.

1'.1''''~'llr a. a ., ...1 r,...
Leonom", {_~'I"

..
,.

..

..

..

..

..

..

..

..

Geolorr IHporl.
......n, Delhi UQh..~r­
,ily. Dollti

..
Dopar1 1of G.oI.
ud Celt, of Ad-
vaaa JI...ty m G......
....,........jab Ullin..
oil" Cb.DdirptIa.

..

..

..

..

..
Oil I1ldi. LId.,
Duli.jan, Allam.

.'

G.nlor, Dopart-
"'...., G h&.i
It,,I¥tnllT. C ti.

r,.ue,.. i"lIKI.....<n de!i,.,.red a. Lite Ili,bal Salt"i l"'lil"te of
PaJMoobDUIny by Pt • O.A. H\lCI, E-."... Ptor-, U"irtno'yof
0olo, :-'-_ay_

( ~2 I



(aj The M~,k World-ill PO" and presenl-17,h Sir AI""..
Cb..le. S.ward M' 1DOri.1l..e~,ure.

(b) The PsilophYlal.._befon ."d ar,e. 1960-P." I.

(~) Tbe Ps.ilopby.....-bebe.Dd .f,or 1960-Parl II

.'dl Tho Nonft'(i.n &on.. r.ctund probIt.... ,

X. OEPUTATIO~fTRAI"II"GJSTUDYABROAD

Or. K. R. Sur_nee

Or. R. N. La.bI.....1

D,. Vi.hnu·Mill'.

Or. luk" Dev

Dr. N. Awad.;

M_ ... tn.."M. U.s.S, ,. 10
Oft ...laeobvuinl _. bel",
~ _, i.. U..iveni nd I,,·
..i...tiau vi U.S.s.R Dele. I .......
Sovie. Cult",.l bdo'''Ie I'rto­
1'_ 28.'.7(1.14.'.'0).

s..tlU, US d '0 alte<ld lbe XI
IOlerna.......l Bouaical Coal....
• Dd ••ko. p'" in ••ympooium
"IOI~,r_ be,_o Bo'.oy and
GeolOJ)'''. (24,8.69.29.70).

c.J•..-, C,~... '0 a"end II Inler·
n.'i"n.l Conf~..n« on A.i.n
II ,ehe"l",y (21.8.69.27.8.69).

MOI'_, t..Oi",H au TarU ,
US.S.R., '0 .nody Me..,zoic Ro ..
t>f R....... und.. Indo>-So\·,•• CuI.
'u.al beb.o&<, p'orram...... (28.
',71).21.6,70'

"'__ u.u.,.,J, US S.R,.,o
"Ddy T •• tiary flor•• vi R....;a,
..,der lodo-Scwie' Col'ure b.
="-r Pt'OJ"'mme 111.'.70.
1....,;.70"
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Dr. H. K. Mab..b..ari

Dr. K. P.J';n

c...~.....,. U.S.A. a' eo..l Cwlogy
L:abora,ory, U.S. CWIos;eal Sur­
"yo Obio S,a" Uni"...i,,/Un;,.d
iXa,io,,> De...,loponen. ~m.1
PaIa.......,ie ralawbo,any.

/·.,u,Fr.-a, Labor.lOuede A.lie·

ropalacontolotM Frencb GoY.....
me..' SdM>Ianhip#Ad"a".. .tudy
in raicropla..k_ in oil ."pIon..
~.

XI.

Dr. K. R. S.......~

Mr. M. L. Kata'

HO,",OURS a: A\\"AR~

T.llow or'M "'al..,1 I...ti'u'e of
of Scie...... of India.

Corr..p<>odan. Forci~ "'ember)
d. la Cla_ <lea Sci...... na' .. rel.
lea d. I' Aeade,nic royale d..
Scienceo d' Ou'.... Mer (Iie'sium).

Ph. D.. Lurkno.. Uni"..,i.y,
"ConlribUlion.o 'ho Upper Jura.·
.ie and Low.r CrelaeWU. Flora
Indi.".

Mr. Sbya,.. Cb."dr" Sri"...a,·a

Mn. R. Roboot'

Ph. D., l...dnow Un;'·.,,;,y,
"CJntrib.. ,ion. '0 'M Indian
Meoozoie ral.cobo.any.

Ph. D., L""h.ow U..i""";'J
·'SIn.is...pltieal ...d poll.........
Ir.ical .. lIdi.. 01 1M In'n-slacial
depoaiu of :\ichabo", and the

adjM:n>. &Suo in 'M KuIl",it
V.lIey".

, .. l



XII. FOUNDERS DAY

A.III...1 'M rounde.. Oa, -. c.lebutMi on 14,11. No......bot

1969, ,b. birlh·da, 01 Prot.,...,.. Bi,l:al Sahni, F. R.S., 'M round•• of

,be Inotit"••.

In.M ra«n,nl w... ,h••nd Bowen ..... p1KMI 011 ,be S.... ..thl
01 PI r 4 B,.boal Slo.n'

A. tM n'n... r""""OII PrJ. U B. Lal. Via-Cha"ullof, Lddl_
_ Un, " w&I 'he Ooid euu!. pror_ T. S. Sad..,.." Chai.-
....D, lLrbal S.hD' In."""e oj p..loe>bt>!an, ...koaMd Prot_ M. B.
Lal, Prot_ II,... "nd od'" I"""'· Afte. 'M ..,.r......cld._ of 'boo
Chi.fe.... ', Prom- O. A. Ilk, F--';u.. Prol_, Uniftn"y of
Olio, l'l""",., d.It......J ,I.. x\·n Sir Alb.... cturko Snran! ).Ieaoorial
lAc,,,.. _ "no. Aretoe: W...-Id_i. POU' and pn>en'''. Dr. K. R.
s...."!., 0 ....1Ot, Ili.bal Salt.ni I""."",. or Palaeobo,any pn>poood
tboo 'tOt. 01 ,h.nk. '0 ,II." Ooief C...." Prof_ 0, A. 1I11or1 .....

cot.... 1"""'"

XIII. REPESE~rATIOS0", COMMtTTEESI80.o\ROS

Dr. K. R. Su••nl'

Dr R. N. L.aU.anl"'l

MemM', Ene..,i". Committee,
World Organiution of PaJa_
bo,.ny.

Memb.., In,••n.,ion.1 Commit_
'M fo. p.I ....bot."ic.1 Nomen_
<olore.

Sec "'y, Edi.ori.1 Boa.d "r""
Pal bo'ani".

M<mM', E_.""·,, eouneil. The
Pal.eobol.ninol Socii".

00;'-( Edi,.... PaIMobo'anic.l So­.....,.
Member, Eo"".It".. Counal. The,
P:>.IMobo'..n;UI s...c"'y.



Dr. O. C. Sha"""wa;

Or. M. N. noM

Dr. V;.h....·Mi""

M.mber, Edi'orial Jlo.ord, P.I .......
botanicol Soc;"y.

Mem..... In\etBa.ioo)nal Comm;'"
O<l Pal,n<>Ion.

Seer• .....,.. Subo_...Wioe. _

opores. ' .. 'e........l e-m" ......
O<l P.~.Mioo&rao.

eo._ ro. P.......... Sir"..
suphy ill.he I"'etna'io<>a! e.....­
m.......... Palae.... ' Microflo....

),1__, 1._'.....1 Soob-__

-;'iO" 0" en, boo.il'et-. "n';"
snphyoil_V.C.S.

M.mbe,. Ediu..i.1 kuds. ot
"Rni.. or P.I.eobo.....y .nd
P.lynolorr~. ''Tho P.beobo'a

n"'~'

Vice.Pru;d.n" J. Sen M.mo,i.1
Commll1••.

M.mber, FAi,ori.1 lloo.d "Tho
P.laeobo'anil'" .

M.........., &...c ..,i¥e C<>undl, 'he
Palaeon.olo$icol Socie,y or Indio.

M"",be., &u.:u,i... Couocil. Tho
P~Luobo,a,,,cal Society.

Mem...... Indion llad.io-<:a.bon
(la,"'c eo-...",ee. Ta,a Fund.·_0...1 R_anlo I ...,i,,,,•. eo-­...,.

( " I



0.. S. C. D. Sail

0. G. K. a. N....ale

M~mber, f'.JlN"(;V~ Coundl, [...

dian I.,ch;o...,l..." ~I Socie'Y·

M....bH, E>lec..';'" Cou.ndl, Qtoa·
lerna..., R_arch~Y 01 India.

Member, E>loc..'i" Cou""i', Tboo
Pal:wob<>....in1 Socie'y_

Joi...·s..c-a...,. Tbe P.b.It'Obnu._I.
cal Soeicty.

MembH. I....,....'iouol C_-i'_
01> Coal htrolGtr.

Membet. In'....... ' l Cot.l No-
_ndat......1c.......i......

M.....ber, 1",,"",,,,"'1 l.ic'l;,~

N_Ia,....1ComPl...iort.

Member, I .. tern.,ional tielnita
.nd Cot.I Anal).... Cnmm".ion.

Member, Na,;..nal Committee or
Co.al Petrol<>Jly.

XIV. PUBLICATIQ)<;S

I. TM JOOJtnal • TIo. Pal._....' .....I.

Du.;na (h~ yUt r"lluw;"1 .....mben 01 n... P.I.e<>bo'a.. is' w~r~

publhh.d.

(.) N"mben 1.2.1>d 'oI,,,,"Voh._11.

(b) :-;"..ber I or \·ol,,_ 18.

(c) N....be... 2 .OW;! , of \'01,,_ IS ...." .... '10 .be P"""".
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Sewud Memorial Lee".re.

XVI Sir Albert Ch.rln Seward Me"",ri.l Lec'ure on "Role of
Palaeobot.ny in Indi.n Geology" deli,on«! by Mr. G. Co Cb.tte!jee,
Re,ired Oi,~,o<-o.oeral or .be G~iul S..,wey or Indi. wu
printed.

S.I..

o.",u.c 1969-70. an;- 01 Ro. ~.OOO,· _ 'flit.ered r'....
u..~ proceeds oIlM l-.i,,,, ..', publica....... This ...... i....fudoeo tbe

rollowi... r........ neb...... ur.....J ,b,~b the.1e or ,be publICa.......

US. 2.6(5.00
OM 401..
l lU)6

X\'. LIBRARY.....
t'llmher of 8ooIl,.dded dllrin. the lur.
Tot.l numboo, olbook••• 00" .3.n

Numbe' ofi_ 0( jou....l. ,,,"i,·ed durin. ,10.. ye.r
To••l ....mber or iowa of journ.l. u on 31.3.70
N..w joum3111..bKribed

Rep,II.._

Number of,ep,in" recieved durinl ,he y...'
To••1 ..umh..r of , ..prinllaJ on 31. '.1910

Mi.. '061....

To,.1 ....ml,.., or mic....~hns.1on 31.'.1970

E:ach•••_

s ba- ofpopen ....,cha>ed b- .""10.....
T I .." ...be, 01 r..pO"ts _. _, .. neb....
t'" be, 01 iI>di\ id... l eI<:han~e

N oIl...'i••,_ nehaDJe

( " I

"2.'~

'"18,0&5

'"

"7,tJ4,..
"



I' complel• ..". at ,ep,inl' or l'rof_ B. Sallni wt'• ..,nl '0
inltilu,io....

(il Ch..r du Deparl "1 Documtnlalion, But..au d.. Rcehcnhco
GeoIo$iq"...I ~l, n, D.-Idns, F,anu.

(Ii) .....i.ulO d.. Gooloc" Apphcada, Oviedo, Spai...

(iii) Tuat R_h Founoda,ioa, Tuao.

Ii.: Libnry, I..",,,,,.. ofGcoIogy, Un;'-.., 'y S, bour.. F..".,.
in d••" ... ..-i~, .beir public.al>tla ,·fktll. d ic. d... I"
ea. GooI d.. :\Isacc .., de L.ot-ni.....'.

(v) GcoIrap!ti.,.1 I...,i,u'" or Bonn U..;',....;ly. G......."y.

A "'""00 or .-..11 "ud..nl> and ocic",ists fr~", .....ious
uni ni'ia and "'"i""w...,"1to ,-i";,e<! , ... Im,i'", .. loolE opporlunity
10 co h ,he lal'" li'.,..m. in ,h.. Library. BooU ...d Journ.b """...
loaned '0 c.olO8;••1 Sur....y nr Indio., :>;",.hrm Ci,.,.. Bo'."y
Dqwo""""". or Lu.kno..-, c..k"lta. Kalf"ni, Pa ..jab unl"eni,i... a..d
Na'ion.1 110,... ;""1 Garde..., Lurk"o..·.

XVI. MUSEUM

E"bibi.;on b.ll.

To'al "",nbc. or Ip«imen. di.play.d in ,h. hall. '"
Tw.n', bI".'1 oper.'ed hand magni6..n (7 I) "e,. provided
f", 10m... l'O"i .....n•.

/01 • ..- bbla in"O<flJt:ed for tu:lny .ped "•. The lilhlinl
.rranlt " of ,he leoIotic'a.l map ,n ...lief..- I ,illll.

c..1.\orMd .peri....... at "" 31.3.70
Speci_ f...-lOritp .-triaat .... 31.3.70

( 59 I
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Numbtr of 'ype .nd figurw .pee:i..... 1\II •• on 31 .'.70
Numbor of figurw .lido< ... on 31.3.;(1

Numbor or .....ti_ •• on 31 3.70

N.w .dd;,io........d. durins 'boo , .., A'0'.' numb.. ol
1oc.I"iu hay. bftn ,....nod by 'M ...11'.

P..Lo-.*, .......i........
M...-.ic .pooci_
Tn';".,. 'pr<,mft1I

CooI pln

Oil "'"
Qoo., ry .....plft

""4,cn7
2,878

1,260

."
2.123
I.~I

on...
'"

Tl"", ~ flo...-, tuba _'" filled io baM-.., .\ORne....

Spooci_... we" ptnrIl"'d '0 tbo fol""'""l: w,nu'" :

'I K.I,&D; 1,; ..;......,'1". Kaly.ni,

II} C..;,'rni'r CIlU.,. or Sc:;', co Cakun. Un;vrni'y. Caku"•.

(,ii) 0...,."......, 01 c.-+,oia and 0 ...... '. Un;v.,"') of
R_k..,

(vi O""""....n'.,( flo'.ny, U ..i ;,y ol o..lhi.

(v;) D.p." m.nt of Bo'.n~. U ni,· i', of 8urdw.n.

XVII HER8ARIUM

:-;.w wood ..mpk .ddw dunn( ,bo "Ir.
To,.1 numo., <II wood sampla u on 31.3,70
tN.I nu",br, of wood .lida OIh., .liIko

Q,bor .I'd.

"'.... f,..i, .n.d~ _pia add.d d...- yu,
T,,,.l 0 .....1 r 01 frui....d oredo u 31.3.70

( .. )

,..
2,187
1,499
4.632

"
'"



Herbul ~e.me.."

N he,ba.ium 'pe<:,ment add<d durin, lhe ru,
Total nu",bcr of he'bariwn .pec<-no .. COl '1.'.70

P.lle. "Ud..

N... pollen .hd...dded duri.., the l"car
Total .....ber oI"poUcn oJid..... _ 31,3.70

h ......
WOW. ,,.. - J ,~ f-

0... W.Il-. !oh.llc,-SIolI C_D_R.
Tbc Dinc_. M_' Royal de l'Mriq_C..."ralc
TIl< Di,ecl"', Scn-><e Flons,.I, Sao P...... "hil
1lIo Dr........., lI...i,u'o Flooceolal, Madr;d

W...ped.._I .

T10c I);,ec, , ),1_' R..,..I de \' ADiq...

Ge.." .... BeII'Um

W...Ild _c

The f ' R_arch Inni''''e, D<b.-. 0....

-
,.

7.!oW

•
".,
"
n

"
c...enl

Herbar'um .h..." which r«juired poitonl", or ell...,.. we'.
poioon.d .nd 'eplaeed_ A P""Y coIlec'td 20!> plan' .peci"",....nd
!o f,u;' .nd -0 .pecimen. fru,,,, ..ed. cOne••nd Olbe, plan'
ma,•• i.l wbich ..... eolleeled by ,h. "aff we,.....;ved In ,b.
herharium. eorrupondonCl .... ini';a,.d rqa.d'nl nchanll. of f,uiu
...01 oced w;,h i""ilu,i<m. i .. fonilln ."""'ri....

XVIII. 8U1LDlNC

lJu.inllM rUt follow>"1 .on.t<u.l>on. WI'. un<lc.tatell

Kitchen for ,b. \'io.iunl Scien'"'' ..........

CIa''''1 01" 11M ...a..da "" ,be can .id. of rbc ad""niJ'r1I';'"
buildinl for prooridiq opac. '0 ,h••taff.

e-.t,.,..._ 01" .....,•••lUIrlDCl from tI", ...t.. well.

D..lempcri", 01" ,t.. ...ain lUlU. Libra..,., M_u....r>d _.

Iabor"one. w-u.bo ..... ied _I.
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XIX. VISITORS

Dr. K. N~hu..~m.
Kyo.o Un;....iry.Japan.

Or. Y. N..a"",i.

K)o.o Un;~"y.J"pan

Mr. K. N. M.b,~.

Oil India 1.<d.

Dr. John C. Brown
1_ Pl~n, Ind....ry
Sta.ion. Belurilla Md.

P"""",,"- 4 Mrs. 0... Arb<> H6or;.

OtloNo y

Dr, '1/, l.bbdi. Dir.~'or. l'ia'iooal
IllO'ory M....,,"'. Ba&bdad.
Iraq

Bdu~.Clo...I.nd ...her In.. "u.i....

12.1.1M9

17.$.1969

U.IO.I!l69

'.11.1969

U.II.I969

24.2.1969

S,oMnl> &lid 't&~h ... of 'he f..l!o..-;n& ;n""..';on v;.;,ec! .h,
M......m and ,h. In"i,.. ,":

n.:pat'm.n' of Bo'an). Univ.rsity of D,llIi.

Dcpu.m.nt "f &'"ny, Karna'"k Uni......;'y.

IHpar'm.tlt uf .\I,,_I"IIY. Un;...."y or Calculi.,

Dcpartm.n. of Bo,a ..y. Rancb; Un;••ni,y.

0.",,"""0.0( Bo,any•.~-a Vidyap;,II. Caub".;.

O.pa"....... 0( Botany. Uni,..ni,y or Jndb"",

College of Sc.....ce. Raip....-.

Phy.;o Depart_n., I.I.T.• Kanput.

( " J



xx. TilE GOVf.RNING BODY AND TUE fiNANCE
CQl<.IMIITEE

Prof....". T S. Sadasiv:u>.
Di,ec,or,
Coo're rOl' "dvanad S'udi.. in My<OlDn,a;
Pbnt Pa'bolop. Uniftni,y Botaoy L.alKwa\Ol'J'.
~I.od..w

M ... $.a.;,,, $.al>,,;.
686• .8l,bt,1 Sab..i Mur.
Luck""w (Fo, be' lif" 'i ....).

Dr. R. V. 5i,h..ley.
"uU,an. Directo"
Nat;onal Botanic Gorden ••
I."".now

P,<>f,,"or S. C. ",a,walo.
Hood of 'he Bo,any o"po..",e,,',
Lu<:.now Univ<:.. i'y,
Lucknow.

Dr. S. K. M"kherj"".
Dir«to',
Botanicol S""ey of Indio,
Cal<:ullo.IS

Pror.....' A. G, Jhiog,.n,
Head of 'he GeolosY 1).,1""'''''''''
Delhi Uni..... i'y.
001I>i.1.

M" M S.8,o1o." ..dra",.
Oi,"""" Gen••al,
Ceok>ciral S",,·..,. uf hod;••
Caku"a.I'
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Prof"_ D. D. Pant,

Hud or lhe Bota", 1),.""'_"'.
Allahabad U"ivenity
Allahat.d

Mr. I... S. Cbudrab.n,.
Join' EdllUtioII.aI Ad..,... >0 'bo
GoYemllMtl. of 'ndit..
MilliNry of Eduu...... .o.nd V_d. Se,,·
N_ 0dII;

Pi' wA.R.R_.
No. 2. XI Main Road. IIlId Ill.xk,
E&J'Jaya"q,",".
Banlalore.11

P«Ire...., S,ipad,ao KiJ""d~

1·2·8/8. S,,,,,., No. J, Himayat Na,., P.O.•
Ilyd.,abad·29

Profeuo, K. R. Sura.aI1',
Di""",.....
Bubal Sab"i ' ...'i' .... ol P",.eobot..."
Luck...,... ("l='-~""ary)
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