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<M1<PCG4'!1 ~ @e_~ ~&.~I <.!lGT <.!l ~'i0 ti~, ~'{! 
~Jl~$JU'!'!1 ~ ~ ~ ~ <.!1<1\ ~e_~~<I' I f<l .<£1'1.Pl. ?ffG-~ '51<1Pl 

~ ~ ~ ~~J;:@ '!L~ ~ ~~ C~OfRl ~ C~ <.!1<1\ 

9f'fG-'8W'l ~ ~ <1@;1 c;i '!1 '!L~ ""I~ W~r.T ~OfRl ~ ~ C?fCTf~ I 

~l~C<t-M?I 9f<11rn <!l~.<!l'l.~. ?ffG-'8W'l '8 9ffij-~ , C<fiR ~ <M1<PC'\~ <.!l ~C<l'Fl 
Co'l~ '1-.:rn ~ ~ $I 

~'i0 m"f~ (<I f<i<rn"3m '89Fl <!l~ P1 ,~'!1~, ~ ~ ,,,<m, 
<1M~JM<t- fXr:f.1-'1\~ ~ f.km~·~ <fiifo~ c:iRl-~, ~!"'!1'-9lffi~:i~1 '{! 

~~"! m f<icmf\Si~ <11:of&1ffiut'!1 ~ ~ ~9ifffe, <.!1'1<1 m ~ 
~"<! <1"!11 , ~ ~ ~ ~ ;n 1 ~.~"RI "f!J ~9fl1 m 1 'lf\5 m-
9l10 ~ ~~ 1fIB ~ ~"! <fSC'.'3'8 , ~ fiv.m'i0 'U19ffill C<fSR ~ 
?f1'61Jl <mrf.'l 1 '.);:;i~ Q -;:;,~ ~ ~ 9f<1Trn <1 '¥<1 ~ ~ ~I 
~1~C<1'1 '@ 9f<1Trn'8 ~ <l:m.1f~ ~ ~ ~ ~ '8 "!\~~I 
\51~~ ,,,~ ~ <.!l'l<! ~'6 ~ ~ ~~ '{! 

<i>1<f<i>ffi~1e<i '?i.tJ1~$lu•rn ~ @~91\5 <1"!11 ~ ~ <11 \5M~JC\!5 ~. '!51 frrn:r 
<.!l<Wf ~l:fl <.!1<1\ ~ C~ <ml I ~91, 9ffi'~ >i'!1<l'lC'!1'!1 ~ @t6P'1~.f-1:>!~ 
'6 fXr:f.! ~<t-l!ll @~<JJ~ @91~(\bc~ \!lllCG4115•tl <1'@'6 C<t-R ~ ~1 ~ ~ 
~ ~ ~I <.!l~, "1_9}9[11~~ Co11<fi f.tCTm'i0 ~91<1 ~ ~ 
~ ~ ~ Co11<fi frrnn'>I $ I ~'>I <1J<1ajM<fi-~\~ ~l~<t-C:~~ ">ITCQJ 



~ ~ '"11<1J ~ ~ -e 'f>;f. ~ ~ ~\~V'l"<Rl ~ :i~"'°' !\bc>i'll<S 
~~'1~1 

-<l'~ ~ ~~ ~91Gi_R; ~5B! ~ '(j ~ ~ ~ '61'f~\!l 
~, <!ilJr ~ I c!l~ "l_'!J~ ~ ~ f.rv.:rr'>f '11 ~, ~ <lJ<l~1ffi<t> fXrim 
~Z3fo"! ~\V'l ~ ~ I~ 91[;1Gi_Ric\!l, <J<r-1 ~5B! ~J1~$Ji'11 !:1!i'11<l1~~IT:<! 
C~~ '(J Wfl<U@f'f. <M ~ "l_'!J91V'f C01f<fi-f.'rrn!'>f ~ ~~~I 

/ 5' -pc ~ 
~1\!ll.<f'l'M 9l<TITT ~I'-'! IO'!i'1F-1'1:<J:C4<f' ~'! <qJ ~-"'l"l l"r-'l (Field study) 

2frn~ ~~ ~ '(j \$lJRl ~9R@ ~ ~ ~ ~ ~<f@~ 
~ ~ "fl I <!l~'G ~ c<f.fr! ~ ~I ~, ~ ~ ~Jl'?<JJ1'i'1f 
f\Sc>i'll<Si'1 O"'"'°') :ib- i5tm~ 15!<1J'f?f<f' ~ tmi, 9J~Q.f ~ '(j ~ 
~ \!l~l<ll:ffi:'l ~ '(J "1!:1J~li'1C\!li'1 ~ ~ ~'ifrn ~-~ <Jffi I ~ 

~.~.W. -c!l'?l ~\~ ~ C<f'IB (Industrial Design Centre, J.I.T. , 

Mumbai) ~ '5@1 ~ ~ fXrrn (Diamond Cutting Industry) 'G 

~ fXrrn (Automobile Industry) Hl.?11~1\!l ~UM~-~\~ 9IRi<t-t1"'11i'1 

f<r<iTIT ><jefli'11~ ?J ~ ~ ~ fif<t>~foi ~ ~ ~, C<f'"'1 '(j ~,-<!IQ~ 
~ ~ 1 c!l~, ~ C<J Wrri·(>m -e9B! <!I~ ~'>f\5 ·~~ cw~:rn1 ~, 
C'l'Gfoi ~-"1<1J~li'1C\!li'1 ~ 151'<13~ 15!1f"!<ii>f'lc"1i'1 ffe 8.,::;i'1 '(J <@1fbR!<t> 

~\!l~"l_C'l<f' ~ 9fPt.r19f, ~ ~ '(j ~ ~ ~ ~, \5fITT ~~­

~ ~~ <!!<!\ .!f ~ \51'<13C4~m ~-~\~ '51..fur ~ (Enviornmental 

Thermal Index) °Fl<fffi"f I c!l~ C"RI'-~~ ~-~ <El'<f'fG 9.!_cfr.>r ~'1, 

~C\!ll<TS ~~ ~Nl1JIC4rni1 ~ (9fl'G-~) ~ ~ ~ ow:!I 

~5B! ~ ~'if@ '(j ~ ~ '581211.f:l 15[<1J'f~ \!l~f<l<:®'I 

~~I 
~'ifrn <mTIC4-~ "~""'?! ~ ·~JJJ~&lc"1~ ~~~ -e ~9f;:rf11 

f.i?Jf.11!-~~ m ~1 ~, ~ ~ ~ \5TRJ ~ ~ ~ 
""3l•M '811Hl.?JC'i.H, ~ ~1&lffi<T>I~ ~ ~ "li, f.:J?JR\!l, ~ \S 

~1~\!l~JC<l <TS"~ <Jffi I 

~5B! ~ C<J ~l:fl~foi <!!~ c~ ~, ~->ii'1<li'11~iSiH\!l ~l:fl, 
~ '"1\:<1J ~ ~l:flri I 

~ "1~-11 mxrri '(j ~ '(j ~ ~5B! \511f$!> ~ ~<;'@ 
'>fm'l'R! ~ 15!<1J'f?f<f' ~ ~ \!l'{lf<ll:f1'[o1 ~ ~I \51<1J'l?f<f' 9j~Q.f 
~ \S ~ C'1"'1 '5fITT 15!!C'1f<TSBI ~'G~ ~ ~ @c~ I 15!<1Jf<'f'f. 

15f@R ~ ~l:ffr-1 ~l\!lC<f'M~ 9f<frrn c!l<T>ffl ~ "~ ~ ~ .wrr­
ipIT:~ ~"-~\~ ~ ~'1 '611"1•"1<11'811?1 C"1'm ~ ~~I 
~ ~ ~ >t~<t>l<S~ ~ ~5B! ~4~1 15[<1J'f?f<f' ~ ~ <fl 

<!Jl?fITT 9.1_~ ~ WB!"f CDW 911f1cm.~ 1 



~\St~~ ~'11 
mf<l'1JIG'JG?BI ~ I!!~ ~\f:l >F!l\Srl!l'IJ ffi'r'lf ~ ~ @T.~ I f<l .~. 

(~) '?fW--emr-1 :V ~ '5lB! '?fW-~ '\ ~ ~~ C~~ C9frn~ I c;iW ~~ 
'\<l: ~\"! "ll!l<P?'il '\11-<.!1?1 ~ ~ C~I \5f.1WU ~\f:l ~'>Bl ~~g'jifi 
~I ~-~ ']<1">!\"J'fl'l ~ ~ 9f<Tim ?11'3f<lesf.1 ~'i'f?'i ">!Vf 

<fl<PQ:I <q>c;o•N;1('}f. \5f?11 ?1"~ ~~ ~ ~ ">!"llf.1 l!J"[<l ~I <!Jfu>'i'f\5 ~\!3 
C~ I ~· "1?1~-~ 1'C:G4C\Sr?1 ">!Vf '~ \S"~lf}jW ~~, 
C~~ '51\"I f.TCTl '~~"CG4 C9P'tl'i'f\5 ~, ITTvl ~ ~I <.!l~l ~ 
~\f:l~<f1~~'115i~4frn~~~~~I 

~ ·~~ ~ ~ ~ CC44115f?1f?1 9fV1 ffiic:'lf c<rf'lf ~I 
~ '5l(!J19f<f' ~ ~~ m, ® CxfG'! c<!1<f <fl<!\~~';'@ \S"g ~ 

~'f:l~'i'f~~~I 

.~ c!l<!> ~ ~~ zi~ \S"g ?1"ffi '~Jl1Sfilf.1ogfG~ ~' ~""IWQJD ' '5llmff~ 
~ ~1'1JW~ ff' m c!l<!\ ~ mi<4'1JIG40M ~'{1 ~'ij 
~ @w-G'ffi! ~ <.!11'°1f<1<fl ~ W<!J C?1"C~ I 'C<flf?1<!'' ~ 'C~~· 

~ ~ ~:if~ 1 <.!1~ ~ \S"g m?J l!l'{ll<t<!W! ~-~ c~ 

~ <.!1~ ~ M.<.!1~.1%. 1%&11 c~ 1 

~ ~ ~ 'b1@11~C:'$! ~ <.!1~ ~m<'I C">!P!J1G'! m <fl\T.m>l 

<fl<f'fG ~ 9~ ~ <.!l<!\ ~4ful ">l~ ~ 9fiO'R ~I 

~~'11 
41C:"'icst?1 15~ ~ ~~ C?1"(;'1) ~ ~'lf ) <l: <!101 l:f@ ~ ~ 

~ DffelCTr <JfV?.i. I~ <!101 f<i.c!l.'?fW-) ~~~~"!\.<:fl~ i8M ~l ~Q[';l 
c~~ ~ ~ c~ ~ "!T.l:!J l!l~ '5l<t"1J 9fM ~ ~ 
C~I f<i.c!l. ~ ~) i8M ~~.fl?1 "!T.l:!J 8 ~ Zl~ ~~ ~ C~I 
'5l'iT~ W~ C~~ ~ C~I <flUK! "!T.l:!J ~ ~ <!1<!\ ~ ~ ~~ 
~CT! ~ ~ '5lf'~ ~I "ffim'll ~-~ "!\.<:fl iB ~\"! '51-

&f.i-r-~ I~ ">l"l<rl?r"I ~<fl<!\ <i'f\~ ~ ~ll!lc:1'1'$?1 9fF.l ~ DfG1 <fl?11?1 

~ ~ ~9fC'lR1 ~ ?f1'1jl ~I~~ 9f'1, '5l~ Zl'Yf'b?1 ~<fl\ 
""1'11G'I ~05 '!"lll!l('}f.t'f:l?1 ~mm c:<!iPf <£i"<J;J'5 ·~~ <1S?11 <mrH <Jfi1-e ):v~11 ~ l!l~ 
f<i<lTir ~ mf<l'1JIC4C:~?1 ~ 9!1-em C~ I ~<fl<!~· 9ffu~ 
~rn11S1"11~ 9f'1 ~-e l!l<flf& '5lf.3~ 9f'1 (<n ) ~b-) ">l"fCG4 1%. R. ~ '1_9llf¥! 
1'G'$!ffi:CG4<i) ~ 1'?1"f?1 ~ ~ ff~R'i'f?'i ~~"I <!S?11 ~I 

~'lf?r ~ C~ ~ <!101 '1fG ~ ~ ~I ~~ ~ "01 
)~I~ I(;)'\ °\51fu'1!, <i'f\"if.TIC1 ~ mnr ~.fu1.P1. C~-<.!1?1 '5lm I I!!~ ~ 



<f0<U c?f"! <!l@'1 ;ci~<i ~ ~.i51B! \511C'.1il'f<!>~ ~ 15g c~ 91\5@1~ ,~m 
~ ~ C919!Rl <H9f'WT~ ~ ~~ 15g ~~<!Mt I~ 
~ f<i<rn ~ ~Ci"'ll"lG'J<!> ~I <!lft ~~~~I~ !Ci>'\ \51fu~ I C>ifil;Mf&C\!J 

~ C?;'><f <!l@'1 ~ ,,,~ <!'~CiCiSri'l M\~fM ~'i@ 2l(l'R 15g ~'8 • 

c£i<l \ ~~ ~ ~-( ~ ~ ~'i@ ~2fl~ 2J(jfi \5/l:!Jf?f<is 

~~~I 

P.2·11 ~~ 15g ~ ~QRl ~~ ~'i@ ~ ~ 
~ ~ ~I ~ 9117;} ~<JI '8 ~ 91_~<!> ~'8 c£1<l'fG 

~.M.c£1Gi ffi;i ~, ~:M.<!IGi f\5-.P!. i5IB! <!l<l\ nM.<!IGi ct9f c~ ~I 
~,~ 2J(l'R ~ Pi' <!I~ \5/m f5;$ '>fC<l<f•1-r ~ ~ 1 ~ \5/m 

'ifr"<f<T'li <JI@ <!l<ll~ ~ '5!'1-mm ~ ~ ~ ~ ~ ~I 
<!I~ \5/l:!TI?J'<fi Fl\ 9ff~ffi ~ ~I 15g ~ ~ ~<l'fG ~ ~ 
~ ~'8 si<!'f() ?J"C<f<f'fl ~ ~o'l'Tf ~I ~ ~~ 9ffr.'(; It@ ~'fl 
~ C'1<f ~ I c£1ft '5!'1-mm ~ M.<!1~.f\5. w~ ~ ~ CYf'8m ~I 

~~~~ 
~ e;,e;,q ~"CC"J ~ ~ ~'i@ ~'(; '('.;~ ~ ~ '\~ ~ <!>CCiC-S1'!1 ~ 

~~~l~~~~~~~~c<Il'lf 
<f'C~ ~<f. ~ ~I 2fl:ff;>! ~ ~ ~~ ~ 'l'f!2fmi3, \51'!1\!)<ldi'l 

~ c~ Rrc<!>'G <iJfu'{l ~~ ~ ~ 1 fux1<r *~ ~ ~91~\!J ~ 
~ ~ "'l'i@9f!Gi ~~ ~ ~9ffft W"TII I JN3l~ ~ ~~ 
~ \5/(j}"'"f- 15g ~ ~ "J.C~9f'!~ I ~ '1\"-0<JI $ll-~ '5!\"1~~! ~ 
~~ ~81 '8~ '5fi"'lil111'3~ c£i<ll fux1<T ~~I <!I~ 2JG~~ C~ 
~~ ~ \5>1-S{•1 <JI@ ~ ~ ~, ~31 <r<f, ~'JflCi ~'If I ~5~'1j 
~ ~ \5lf'<fT 21\5l9f ~ GillS <JI@ I 

~ b-~ ~ :: ~ ~'\, \5f~ <!l<l\ ~ ~ >IC'11CiC<1 ~ C<!Girn ~ 
'5!'!@~ ~ '8~ ~ ~~~ I c£1~ ~~.'l<l ~ '5K~ <!i<fl f.rc1r-:n~~ ?f@<fi5 

~ <J~ 211'0<1 1$ll"?11 C~ 'lITT <!l<:<fl \51~ ~ ~ ~I ~ ~~~ 
~ <t>CCiC-61'!1 <!i<fl ~j\b~ I~ <!I<!\ ~]'!1Cl!l'!1 ~ ~Ric~I ~ '<ll<fli ~ 
<lJfo''-:1 c£1~ <l>CG1C'91i'l ~~..fl~~ <!I~~~ C~ C<!>5f <ilBl I 

O'f'l.i''fu:l ~ ~ ~ '1 \-::m Jf<! ~ <i-.6':.ir.i c~ ~ ~ C<lfi1 
~I ..fi<!10f-5 \!l~~~-~ I 

~-:;, ~~ ~~ :;,~;;,'\ , .,,~ <i<i~~ c>tfiSmc:oi ~ ~ ~ ~ 
~ ~lq:il c£1<!\ ~~~I c£1~ ~%5ffi C"l1'G :;,~fG ~ ~ '51\ 

"1~~ <ilB! I~-'\~ ~-mill, 'e;,q ~~~~<!I<!\ b--~~~ ~ 
'~q ~ ~ ~ ~~I ~ ~'>l\5rn ~, ~91 :;,~ft 



\!JS 

~ ~rn ~~ ~~ -.rr:<!J ~~ ~ '&18r~ ~ "ll9~ ~ ~ ~ ~11 ~ 
1$l! ®r c?i1~ ~ \:! 1 ~11 <r<f *l l!l t<l'M~ ~ R~rc'>Bl ~ ®r ~ C'TI<l-@u5 ~ 
~ ~ ~~ ~ CQ'l@l ~ ~ "<fiBl I~~ ~ ~ '11 C9f"CO'l'<3 

~!<frt~~~I 

~~ ~~ ~ ~'ii ~ ~ ~~ C"<fc'ITTf ~ Df1 '<3 

~ "l~Jf.'1l1JIG1!1C<fi )-o C'ifrtC'l ~ ~I ~ C"<fc'ITTf '!_5f!'f'.! ~ 
~ ~ )-8 C5ff"CG1~~I~~1100 ~ ~ 
~~l:ff.1~$1~1 
~ f<r~ ~~ ~ ~ ~1\5ffi ~ 
~ '51\"l~"I ~ 1 ~~ c~ ~ ~ )e;i 1"D-1e;iq 1!!lklc>1 ~ Drt ~ 
~I ~ '-s·m<fl-el5Bi' ~I ~~lb- IC;i'I l!lITTK~J P.i'5'll1 c~ ~'f'l ~ 
~ ~ )-o C'ilfCG1 ~ <l>~ I <!l"?l?f?l ~ IC;i l~G. ~"<! Wm<1'il"?l ~ 
~~~~~I 

<f.01~ ~ ~ ~ ~ ~rl~ ~ ~ 
'51\"1~"1 "<fiBl I ~!(f';l fi~ ~ ~ 4CG1\SJ(.<fi ~' 9f@?! TjJ"G ~~ '{l"{]"f<fi 

'{l\5BI cm, ~ ~ ~ ~~ ~ ~fm"?l ~ 9f"?li!\Sil!J ~ 1 

<!l~~~~:il:~JM"fJlii'BJ ~~~'S '51\"f~ ~I ) I)~ M 

~"<! <!l<fi ~'i1'1."f ~'STIR'! -.rr:<!J ~<f.fCC'! c~ ~~ ~ ~?jftm ~ 
~I "<l'Rl9f ~\STIR'!~ 'S~ "!\~ ~ )<! <f."?l1 ~I~ ~ )(( 
'{l~ C<R:G1" C"lfG )~'\ "?l"R ~I )o <rG'J ff~ ~9ffii"m ~ m;Til1S1oill1 "?l"R 

~ C"rnl 

~ffil~~~'i"f\51151~J~~~ ~8-~~C"l C"!C~ , )~;;,q I~ 
~'il~Mr<!l mfG ~ "Sf'ij "<fiBl l5fVBI 'IT:~ ~~~~I~~ 
~ ~· <!)<!\ Nferl!l ~ ~ '<fl' I ~~ 'pj'-~ ~ \§?l!l':f, ~"iWm, ~~~!J! 
<!l<!\ l§!l'iffo'I ffil'il I ~ '<!] '-~ ~ 9f'fl!<f ~. @fu11 Wm, >fl<R <£!<! \ ~ 
~ ~'ii 1 c~ c~~ ~ ~ ~ ~'ilfo1 f<F5rc'lf?l '?.;rn ~ ~ 
®r;:imm1 
~ ~~- ~ ~ (~ ~'ij\51 ~ ~ )~ l)~I C;i'I 

~~I ~~ C~ ~ ~ ~ ~ 'IT:<lJ I <£!~ C"<f011l1MG!ffl ~ '!':i ll!lt<fi!'ffil 

9f'fl~ ~~ ~ ~ ~ ~ Ff"?l ~ r F<i~~~ ~ G'jf5 ~ ~ wrn 
~'lf?l )"J~ ~ ~ ®;n'<l~I 

'l5l1Wo ffil~ ~ ~'i"f\51 ~ 'e;iq mDl ~ ~ I <.£1~ C'<!G'frn 

m-m ~ «!1' .!l<!\ ~· ~~ <!l<!\ f<TI~ ~ 'R' <!l<!\ 'f\5' ~ 1 

~.<!l.R. ~ '5f1Wo ~rWtJIG1l1 ~ ~~ ~ ~ 
'51\"1~9 ~I~~~ -im ~ <fiCG1CiSl~ ~ ~ ~ l!l ~ ~ 
~<!"?l"l~I 



~~ 
~~ ~ ~ '11'~ ~\~ ~ Wf~I ~lBl ~ ~<i~ 

ff~~ '! J 1 "4 C.l:J$1 "l@j~ ~ ~~~~~~~'>fl~~~~ ~I 
) "'"' ~-'"' '\ ~~ ~ \51~, ~. ~ IG 91 fc4 fG<t-J !Gi ~ ~'lff@ 

~ C! , So~ '1\<U<l' ~ C<f.'TI ~ m~11ffl ~tzl'lff@ ~Kl"!\~ '\?;i I 'i'R ~ 
~"offl <l~ ~ ~I 

~ ~(:;,~- ' (:;,'\~ ~, ~. ~ <fl<l \ ~ ~ ~{<l> ~ ~~'!'I 
"!\~ ) ,?;ib-,(!'!l'\ I c.£l<'.l "m<!J ~ <lJ<l~!Bl'!'I ~ C'f\Sm ~Q.JW-1 ~ '\,~~(!~~I 
f<lfu:l f<t-~--rr;'>f (.>Jf.l•m;'!'I .iff ~ ~'!'I 'l\~f\S "l'i'f'tl ;rn, :,. '\,~~(! I 

ms_wrui ~<i> Yi\~\S ;w;p•1{~ ~ sr~ ~ ~ <rr<r~ .,,,~'6 1 

~fl5J ~ <IT:~ 'l\m ?ff7J.:P, '>~ ~'>fl<:j ~ "?'f:i ~ I ~'i'jfB! 
"fu><t<r <l J<l ~:f'l <l' l~'!'I" (Special Borrower) ,,.\<!Jr~ ·]'eC'!'IN3'!'1 ~ ?ff\;~ I '<1>~ 
Zl<ffrl 8"Zf~ ~ IG'lti•li '>IT~ '<fl~!~ c.£l~ ~ \5TG'f'~ ~C'fi'! I ) ?;i ?;i ~ 
'lf\PE'l ~~11rnc~ ~ ~ ~'1<fir.~1 ~~~ ~~ q rffi~9Lc:f 91m ~ ~ 
~ '~J}F1>T~ I 

<i>C:<r<Pffl WTVJ ~"'!.~. l!3 ~~ . c!l 'l .~ . C<'f.Pf C:<lfo11 ~IE;~ 1?iJW:!\~ ~~ <Jt% 
9ff{.~ I~~ ~ <rr<l~ ~ \S ~ ~'lff@ DRffl .!f~'>rrf~ 91'11 "fn, ~]'i'ff.<I 
~°Bl Yi \<IJN3 m ~ 1 ~r <F-0 m:1"~ "l'IJ 9f"'f~fo1 91,c:f "11 ~ ~'>fl'!'I 
~ (.~(.5-r 91\%! "@~ ~ ~<'f.~ -.rr,;i <'.li<IT ~ ~I 

~f'iff[.<f'!'I ~!lf\b'!'I ",filQf R.~ ~ ~ ~~\ <'f.f~rr:<B! 151'i"Trr:<BI ~ <'f.'!'11 

~~I ~'>f!B <i~ '!f'<l3i5 '5f.¥U ~'t\~ ~~ ~f <'f.<'.l1 ~I~ 
<l~ ~ ~ ~~ <f~ ~ '=-l'j_Lfl~'l'!'I ~ <l>~ \!iT.<l c:~f>iC\S ·m'!'I ';f'5 ~ 
~ ~'>'fr<ffiJ m~ -i1<1 ·.y.13rn ~ <.'.l[C<'f. ~ c.'9fe3 ?ffr.?l 1 ~. ~ l!3 

~f"1 ~ G"Jl~C3lffic~ 91W"ll.ef•l8l" ~ '!4c:f ~<:"-<-~ ~~ ~ 
15;;.~I <!<.i_ ~ ~ ~ C9ff<ffil ;ffi ~~<J ~~~~I~ 
~ ~9f'lf. c£l <IJ'f?flB ~ ~ (lf(.<1'1 I '1~"[015 9j_'0<'f.~~ '1\'!'l'lR'i'!'I ~ C<i"f ~· 
mm ~1'1-<.!l'?! ?f""T ~ <l>@ 9f!Cf <'f.<:jj ~I '~%! ~ <n~.·~ml c.£l<l\ ~ 
'l\'<IT<'f. ~ ~~ c.£l<l\ ~C$1f 1S1 -Tll'l "\5~'1'!'1 ~c;<u ~<ffil <tf<ITT: ~ Wj_ <'f.'!'11 

W'l ~~'>fil~ ~ ~<'f.~~ ~"!"I <IJ<i0m c<rf'i'jJ ~I 
~'if!B ~ ~ <£1<!\fG ~~9L1 ~?f ~'1 <'f.<'.l1 ~~Compu te ri sation 

upgracfati on o f li brary Service. <.£1~ -S1 C•IJ f\b~fG Computer ~ ~ <Rl1 ~C~IC'i<. 
1!Fl~ c!i~ ~ ~ ~ ~ffi'0 ~rffl JJ1~J<lJ<ll1~i'l ~ ~~ <.£J<f.W <l\),? 

\!;!~"! Cb-co1 ;i-~ ~ 1 ~ ~'Z!'lff@ ~<1$ '® 'l\'m'!'i <ll'C'!'I Computer ~ 

~91Vf15'fl <f.<'.l1 ~C~ (.~ I 'f"fl~$<ii ' ~ ~'i'!'I ~ ~jir;i \!;J~ ?ft1 ~ 
<£1<1 ~ .,~ ~ ~ 151!<( <l'!'I% fu"f<r 2fCTli~f"I I c£l ~ ~ ~ ~ 
C~~ <!>~ "'TR <IT:~ ffi ~ ~ ~ <'f.<'.l1 <lW I 



~<PM ~ *Ull'lf ~-1 ~'13 ~.<Fil~~ '6 9lfG'JW<JSJfO'I ~GT'J'f 'B JfiCTM 
~~~~ ~ ~ ~ "l_"?ITT:l \5f1~'8 ~ ;i1 I ~ ~~~cf ~<;ffi1 i5<R 

f.t.ITT.cm >folJ ~ ~ 2rr:"5%1 ~ i ~· ~l<i~Jl~ ~<FifG ~ ~ ~1'1l~ I C<B! 
,,-~ <f.'1-c<I \Qi"f1 <t-$!1 <rr.J I 

~ ~ c~1 c:>'GC4 (~9Ri ~b-17~) 
~ .!JR>~1"1$!, Wif<wl ~ '6 ~ ~!-c<I ~ I ~f!,~ (~) 
~ ) ;:i~ '(j ~ <:i ~ '8mv;5 ~ ~'lfRI '(j ex~ ~ <ll'Gl ~ c<Wt 
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~8 

~ ~~~~AA~ 'if"mctt ~ ~1M<tSt 

-~~~ 
\Sg ~ct ~ D@9ft51Jm '<3 i!lr ~ ~ 
Foliesculous hypomyculous fung of West Bengal. 

\Sg ~~cm~ 

( :i) Change of nucleslar mophology and different . .. culer .. . during 

plant tissue culture. 

( ~) Tissue culture Anti of d-Hl economically importal ferns (\Sg "I_~ 
C<Brl ~'ii) 

\Sg "I.~ c<im 

1. Melissopalynological investigations of natural honey samples from 

Sikkim and sub Himalayan West Bengal. (\Sg ~ ~ ~' ~ 

~ '<3 ~ ~ ~ "ll~9f1~ ~~~'~'ii) 

2. Melissopalynological studies of honey samples from sal forested 

areas of West Bengal. (~ '5lm "DW1911~ ~'ii) 

3. Recognition of major nector and pollen sources of natural honey 

samples from lower gangetic plains, India. (~ ~ ~' ~9115 ~~ ~, 

~~~'ii) 

4. Interaction of animals with lower groups of plants with special 

referrence to their co-evolution. (i;sg <mm:r~ 1X!f ~' ~~ ~ ~ 
~'ii) 

5. Palaeoenvironment of Bengal Basin through study of Biological 

remains . (\5!~9f<FI i;sg "l@l_ ~' <l'M<l\fl.!l! ~ ~'ii) 

~ 

\Sg~9(~~ 

1. Taxonomy, Ecology and Bio-geography of Oribatid Mites (Acarina) 

and the Associated Insect Fauna of North-east India. (Researcher 

Manikankana Bandyopadhyay). 

2. Studies on the tick and mite borne diseases of mammals. 

\Sg ~ ~ l114~~ 



Biosystematics of haematophagous culicoides (lnsecta : Diptera : Cera­

topogonidae) of Gangetic West Bengal (Sponsor : DST, Govt. of West 

Bengal; Researchers : Lina Gangopadhyay and Debjani Gangopadhyay) . 

"IS: 9!lT1<1SIRg ~ 

Studies on the biodiversity of Forcipomyian insects (Diptera : Ceratopo­

gonidae) in India. 

iS:OM~~ 

Studies on the biodiversity of the Western Ghat 'Shola Forest' ecosys­

tem and measures for its conservation (in collaboration with Dr. Kamal 

Banerjee and others). 

"IS:~~ cw 
Studies of chromosomal and molecular aspects of congenital syndromes 

in man (in collaboration with The Crystallography and Molecular Biology 

Division, Saha Institute of Nuclear Physics). 

"IS: ~ ~ ~91teyrn 

I. A survey of biodiversity in the forests or Arunachal Pradesh (in 

collaboration with members of Zoology Depts. of Hooghly Mohsin College 

and Krishnanagar Govt. College). 

2. Studies on the biodiversity of the Western Ghat 'Shola Forest' 

ecosystem and measures for its conservation (same collaborators as in no. 1 ). 

"IS:~ cw 
1. Studies on the acephaline gregarine fauna of Oligochaete annelids of 

West Bengal. 

2. Epidemiological studies of malaria out break in different districts o r 

West Bengal. 

iS:~oo 

I. Cytotaxonomic characterization of the species of the family Chi­

ronomidae available in West Bengal through study of their polytene chromo­

somes (Sponsor : UGC) 

2. Differentiation and seasonal changes of toads and frogs in relation to 
gene activities . 

3. Induction of spermatogenesis in male mammals through natural 
products. 



1. Studies on the blood parasites of cold-blooded vertebrates. 

2. Bioecological studies on malaria incidence in various regions of West 

Bengal. 

\Sg~~~ 

1. Studies of the physiological effects of some drugs producing analge­

sia and euphoria (Sponsor : CSIR, Govt. of India; Senior Research Fellow : 

Dhriti Banerjee). 

2. Biological assessment of ginseng activity. (communicated to CSIR; 

Researcher : Jayati Ray). 

3. Haematological studies in parasitised amphibia (with Dr. Rupendu 

Ray). 

4. Reproductive biology of turtles (with researchers of other Institutes). 

15g~~~ 

I. Anatomical and physiological analysis of digestive efficiency of a 

shrimp Metapenaeus monoceros for its culture in brackishwater (Sponsor : 

LPBT, Calcutta; Senior Research Scholar : Aniruddha Jha). 

2. Ultrastructural study of the erythropoietic tissues of fishes and their 

functional aspects. 

3. Biology of Giant Freshwater Prawn Macrobrachium rosenbergi 

with regard to its culture and management (Sponsor : DST, Govt. of West 

Bengal ; Collaborator : University of Calcutta). 

I. A comparative assessment of different edible oils on Calcium mobi­

lization from bone in an ovarietomized rat model of osteoporosis (UGC 

p~ rJject) 

2. Stress and pathogenesis of hypogonadal osteoporosis : a correlative 

study (continued) (UGC Project). 

3. Arsenic toxicity : A physiological approach towards better manage­

ment of the problem (DST Project). 

~~~ 91-~ <f0Ut9ft~ 



1. Charaiterization of a soluble factor(s) from sub-maxillary gland of rat 

and its specific role in female reproduction and fertility control (continued). 

~sm91<1> '1~~ ~91ltf1m -e ~ ~91ltf1m ~ 

~sm91<1> ~~~ ~ <~ ~'ii) ~'ii 

1. Studies on Chemical and Physiological aspects of bad compounds in 

the ecological system. 

~sm91<1> ~ ~ 

I. Prevalent traffic noise in various cross-sectional areas of Calcutta­

its physical characterization and audiometric studies (continued). 

I. P-T-t path in Proterozoic Singhbhum Fold Belt (DST). 

2. Granulites of Chhotanagpur Gneissic Complex (UNESCO-IGCP 

368). 

3. Petrology & Geochemistry of Quaternary Ash Beds (UNESCO-IGCP 
347). 

4 . Dynamics of Cuddapale Basin (UGC-SAp). 

5. Geology of Holenarsipur Greenstone Belt (with Aloke Misra). 

6. Management of Land Erosion & Microplan Fomrnlati on (WB, DST). 

~~91<1>~~~ 

J. Sedi mentation & Orcgenesis in Cuddapah Basai (UGC-SAP). 

2. Study of Proterozoic Metasediments along the Southern Margin, 

spanning Seraikela and Kudada (DST). 

3. Study on Sulphide Mineralisation in Agni Kundala Sulphide Be lt , 

Luddapah Basin, Andhra Pradesh (CSIR). 

@l ()!~<j>~t~ 'it"t~~ 

Geochemical and Geochronological Studies of Alakaline Emplacements 
within Decan Volcanic Provisa. 

iS: \til=il"l'J'~t~ ~ 

1. Geochemistry and Isotope Studies of Paleogene Carbonates of Kachha, 

Gujarat (DST, jointly with ISM, Dhanbad). 



2. Quaternary Deposits of South Bengal (Jointly with CSME). 

@[ ~E-prn ~911~ '8 @[ ~ ~ 

Tectonostratigraphic, Geochemical Evolution of Supracrustal Rocks 

around Bonqi Granite Massif (DST). 

~ ~~?11~H'l lf'M~~ 

Sedimentation of Lower Gondwana Rocks of Jharia Basui with Special 

Reference to its Bearing on Sedimentation Pattern (DST). 

15g~~~91t~ 

Evolving Orogen of Eastern Himalaya : Precambrian to Late Tertiary 

Perspective (DST). 

@!~DC! 

1. Management of Land Erosion & Microplan Formulation (WBDST). 

2. Quaternary Micromammals (UNESCO-IGCP 347). 

UGC-SAP-<.!RT ~ ~ 

'51l:1J19f<li c~ ~. '51l:1J19f<li ~Qj ~. ~ ~"f ~. i;sg 

'6l;f'IC41'.~'IF?l ~. ~ WTJ1~~ ~9fl<unl, ~ \6ll<1"i1'.~1?1 ~, 15g \6lCC41c:<!'"l 

~<J.'0~1 

\bllCC'ilb"ilbCl§>?I ~ct 

';l) \51l:1J191<1'> >iC~l<!1~BI ~ ~ ~' ';)C;>C;i'l 1 

15g ~ FRI (f)J, 

~) Assessment of Longterm Watershed SCale Hydropogic Impacts of 

Land Use Change using a GIS-NPS System. 

@[1C~· 
~) Precambrian Crustal Evolution 

\51~~~ct~ 

~ 

\51~~ ~~ CW! ·g 

';) I Studies of Photo induced Energy Transfer/Electron Transfer in 

Aromatic unit linked Crown Ether/Cryptand Metal Ion complexes and in 

Proteins. (CSIR, New Delhi). 



~o 

'i'fl?!<f'11-~ (research scholar) g ~ ~ ~ (SRF), ~ ~~ ~ 
(~\M<ls~)I 

~I Photophysical studies in organised assemblies (UGC, New Delhi), 

'i'fl?!<f'11-~ g ~ "M ~G'J (SRF) I 

\51$ffi9f<f> ~ ~ ~ 
Preparation of Dimethylamines and their diastereofac ial selectivity in 

Diels Alder reaction . 'i'fl?!<f'11-~ g ~ ~ ~I 

\51$ffi9f<f> ~~~~@l"l ~ (Emeritus Scientist) 

Studies on chemical and physiological aspects of Pb-compounds in 

ecosystem. (UGC) 

\51$ffi9f<f> ~ ~ (Emeritus Scientist) 

Preparation and Evaluation of Nano composites based on some 

Heterocyctic Polymers. [Emeritus Scientist Project CSIR, New Delhi] . 

'iW!<T'11-~ g ~ 'I~ Pl~~ ~ (JRF). 

iSg ~~ct ~9ft~ g 

Synthesis, Characterisation and Structural Study of metal complexes of 

some unsymmetrical ligands (U.G.C.) 

\51~9f<f> ~9J<I; ~ ~., g 

Folding of galactosc-specific plant lectins (DST, Govt. o f India). 

'i'fl?!<fctl-~ g ~ ~~ CtJt<r (JRF), ~ ~ ~ (JRF), ~ ~ 
CtJt<f (~\M<ls ~)I 

iSZ C~ ~9ft~ (~o;rn ~. cOOm) g 

Synthetic studies on Theophylline-synthcsis of compounds related to 

4(5)-aminoimidazole-5(4)-carboxamide (Minor Research Project, UGC). 

(<;t).c<P1'4<P11!l1 mf<lq11'4c?1~ f9f.<£J~.fa fu~ ~ <.!)~ ~~ 'i'fr~'11 

~ I \51<1J19f<t' "!~ c<!Tc<m \51m ~ ~ ~ g 

Optical spectroscopy of polyketones. 

~I \51<1J19f<t' ~\·~ ~ ~m ~ ~ <ff!~ g 

Separation and Determination of Platinum metals with thio ligands . 

l!l I \51<1J19f<t' ~ ~ \51m ~ ~ ~ ~ g 

Synthetic studies on polycyclic compounds. 



~([ 

~~~i5!~ \5llC"ilb"'ll ~ 

~ 

~I Biodiversity and Development (Zoological Society, Calcutta-~ 

~~)I 15g 9TJ'[<l<l'1~ q (~ ~<1'~1, ~ ~)I 15g ~- ~­
'5lfG'1UJ'IS (~, -GJG'l~<l'fGi ~ ~ ~m) ; 15g ~ cfft~~ (~~ 2i<:fR 

~~, FAO, UNDP); 15g 2i'IBP'f 'WlTfG1 (~<fR ~~, ~ ~) ; 

i5!<1]191<1' ~1/c1 ~"<ff911<®J (~ -@91Tb1<f', <l'fc4<1'R>1 ~) ; i5!<1]19f<lS 9J"l<I' 
~ (<l'M<lll~1 w~) ; i5!l:flTf?f<1'1 ~ ~911<®1" (~ ~) ; 
~~ i5!<1]191<1' ~1c<l<l<l'1"1 I 

=<.I Biodiversi1y of Western Ghat. 

15g ~~~ ~ '8 15g ~<!1 ~~ (~~ ~ <!'""~) ; 15g ~~ ~fR 

(~"ffi~~~) I 

i5!~~5j 

~~ <RI ~<t>"'IB1<t> ~-<!I~ i5!ICC1lb'1I ~ 

( ~) The Market Economy and Marxist Economisty : Through the lens 

of a house wife. 

15g i5!@1<1 ~' Plf.trR "Writ i5!Wf~, i5!~ ~'>!, c~ 
~,~I 

( =<.) Decentralization in urban areas-How the labour market affects the 

land market and vice versa. 

15g ~ cw:r, ~ ffiJTI5 -t.1Jtc>11f>lrnD, C>J'1JP! <Kl~~, 

c~~,~1 1 

(~)Speaker: Prof. Sugata Maijit, Centre for studies in Social Sciences, 

Calcutta. 

On the non-equivalence of tariff and quota in competitive trade models. 

'51<1]191<1' ~~ ~' C>J'1JP! <Rf ~ ~ ~ /JTCITT;~ , ~ I 

( 8) 'Foreign Capital, Technology Transfer and Growth : A Theoretical 

Analysis. 

i5!<1]191<1' ~ '<3~, i5!~ ~51, C~ ~, ~I 

(Q) Export under Involving and exchange rate devoluation : A case of 

India. 



15g <lW!ITT '!Pl~~. ~~ <Rf ~ ~ ~ ~~. ~I 

(~)Managing the Commons-A Game shearetic Analysis . 

~ ~~, 't1f.f. ~~I 

~Wm 

()) ""lj.jfun 15g ~ ~ ~ ~ g ~ 15g "1WTl9f'f r/R, 1%9fiGD:l"'J ~ 
cWrR, ~Cjl ~I )o~ ~, )(;>(;>'\I 

( ~) ~m;:i ~ ~ ~'iff~N<r;~l--!l~ <!l~ ~ ~TNF. ~ ~ 
C"l ;:r~, )(;>(;>'\ I 



~~ 
~~'if \5ft~ ~~~~ 

\Si <!!~. ~'1~01i'l, ~ ~. ~rm.Tl 

l!?i <!l<f. ~~. ~ ~. ~ 

\Si <!!"!. ~ <rum,~~. ~ 

~ <J:C~ 15~, 9111 ~@f.1\::>1f>ffG, \!llll"1Ri<111 

\511:1J1~ ~'1 ~. ~~ ~. m9f! 
\511:1J1~ ~©i"l ~. ~ ~. '6!IC"!Bl<l'1 

\511:1J1~ ~ <prm cq<! , ~ ~ 

15[1:1J1~ ~- ~- ~. ~-~.1'5., ~~ 

\51l:1J!~ \51R!. ~. c!i"l .~.\51R!.~., ~1l'll1'!11<1f'f 

lCJlm~R'!JI ~'if 

(::,)\Si C1SrJ1f\5BlB'!<i!!(J </R<:;~, f\5~ \5l<f <1'1"1ie<t>!Ci~. ~m ~1£f.:i151f}ft'G, 

~IG1Tf,~~I 

( ~) \Sg ~ ~911<®1, ~~ <.!l~ 'GN-'q ~~911JfG1. ~ ~~. 
<!!Wm~.~~::,, "'f\!5~ <.!l~, ~. ~~I 

~~'if 

15111JTf9f<1>1 ~ DCID9fll:1J1$1 (\511~ ~ ~. <l'~<l'IGI 
~)I 

igg (.iE!f. ~- l!l1Jciar\5 (~. ·SJ.ci~<r>JC'l >11c~ \5l<P ~m) 1 

\Sg ~ cITT~ (~ ~(jf.1 ~91VN!, FAO, UNDP) I 

\Sg , ~"fC<i"1 JfRJJC'l (~(jf.1 91~, 9fli~ ~)I 

151~t~ ~ ~~911<®1 (~ @9f1Dt<l, ~~ ~)I 

1511:1J1~ ~ ~ (<t>~<l'11bl ~)I 

\Si~~~ 

1511:1J1~ ~ cITT~ ( C>JW!''GI~. ~ ~ cITT~ ~ <llCl'JICi~ 
~) 

\Si ~~~ ~ (~~~~)I 

\Sg ~~ ~~ (~~~~)I 

\Sg ~Q/ ~ (~'i@ 'ij\5g ~) 



"'8 

~q 

~~~\61~~~~1!1~~~~~~ 

~~IQ 

~91<1> c~~ 

) ) Evolution of Greenstone Belts of S. India. Proc. Int. Symp. IGCP 

368, Madagascar, 1997. 

~) Modelling Configuration of Basement of Bengal Basin. IGCP 347 

Project Report, 1997. 

l!l) Granitt-Migmatite-Granulite Relations in Eastern Part of Chhotanagpur 

Gneissic Complex, Indi a. Gond. News Lett. 1997. 

8) Modelling Kyanite-Stausolite Isograd Reactions. proc. Precambrian 

1997, Udaipur. 1997. 

\61~91<1>~~~ 

) ) Strata-bound pyritic copper mineralisation in a fore-arc setting in 

northern India- a Proterozoic Bershi-type dcposet. In : Trans. Inst. Min. & 

Met. , England , 1997. 

~) Seismites in a Proterozoic Tidal sequence, Singhbhum, Bihar. Ind ia. 

Comm. Sed. Geology, 1997. 

l!l) Progressive development of structures in a ductile shear zone along 

a part of the eastern margin of Cuddapah basin , India. Comm. J. Gcol. Soc. 

Ind., 1997. 

@t ~e,~ ~9!1~, '61l"l"'T'f~h1 ~ '{3 ~~ 

) ) Rounded fresh feld spar in the near shore deposits of'? Late Archalan 

age around Patsai . Orissa : Glacial activity? (In Press). 

~) Lithofacies vari ation associated with the Proterozoic massflow 

conglomerate around Patasahi-Bhaludungri , Orissa : A new perspective (In 

Press). 

15g '!ilitl"'l'f ~I~ ~ -a ~~ 

) ) Pellati spira crassicolumnater from Kachchh, Gujarat. J. Gcol. Soc. 

Incl . 1997. 

~) Isotopic evidence of a rapid cooling across the Eocene-Oligoccal 

boundary of Kutch implicating to stratigraphy and mass extinchori . J. Geol. 



Recumbent flame structures from Lower Gondwana rocks of Jharia 

Basin, India-a plausible origin. Comm. Sed. Geo] . 

~~~911~-G~~ 

~) Microstructures and quartz C-axis fabrics in mylonitic rocks from 

Singhbhum Shear Zone, Rakha Mines area, Bihar, Special issue , 1997, Ind. 

J. Geol. (In Press) . 

.:,,) Stratiography and structure of rocks at and around Rakha Mines area, 

Eastern Singhbhum, Bihar. The India Precambrian, Special Volume, Ed. B.S. 

Paliwal (In Press). 

~~~ 
~) Spectrophotometric Determination of Pd (ii) and Rh (iii) using !is 

(indole-3 aldehyde), thiocarbohydra zone as a sensitive and selective 

complexing agent. Comm. Ind. J. Chem. 1997 . 

.:,,) Spected photometric determination of Pd (ii) Rh (iii) using NN'd 

pyridyl thiomea as a new sensitive and seleclero coplexing agent. Ind. Chem. 

Soc. (In Press). 

-s: ~Qr~ 
( ~) Remarks on palaeoenvironment through the study of Tertiary-Qua­

ternary trace fossils from Western Bengal Basin , India Journal of Geography 

and Environment , I : 1-15. 

( .:,,) Geologic setting depositional environment and physico-chcmical 

properties of Panagarh dignite, West Bengal , Eastern India. Proc. Interna­

tional Symposium on Coal Science, held at CFRI on Nov. 18-19, 1996, 

Allied Publishers Ltd. : 58-79. 

(<£!. c<I'. ~' <£!~ . ~. ~' <!l. c<I'. ~~ ~-;J) 
(l!l) Palmoxylon pantii Trivedi & Surange from Santiniketan, West 

Bengal. Gcobios New Reports, 16 : 60-62. 

(i51~9f<1S'! IS~ ~' <f.M<t>1~1 ~ ~-;J) 

( s) Study of Pyrrpsia nuda (Gies.) Ching. Epiphyle on Son°-eratia 

apetala from Sunderbans mangrove forest, West Bengal. Indian Biologist, 

XXIX, no i : 21-27. 



(15g \511"llGi\!ll ~9ilfu'8 1.!f<1~ '51<1J1f9Ml1 ~@1 ~ ~'i'f) 

( <!) On the occurrence of nite induced stem gall in Odontosoria chinen­

sis (Dennsiaedtiaceae) from Darjeeling, West Bengal. Indian Fern Journal, 

14 (in press). 

(15g <l'RITTT~ ~ ~'i'f) 

(ll:>) Sedentary niche of Parasaisseta nigra (Nietner) on the fem Drynaria 

quercifolia (L.) J. Smith of Polypodiaceae from Darjeeling and Sikkim 

Himalayas. Indian Fem Journal, 14 (in press). 

(15g <l'RITTT~ ~ ~'i'f) 

('\)On the interaction between podocaspus spp. and Plutellid leaf minor 

from Darjeeling, W.B. and their possible coevolution Sci. & Cult. (in press). 

(15g <l'RITTT~ ~ ~'i'f) 

(b-) Study of foraging preference of Apis Cerana indica Fabr. through 

got content pollen analysis-a case study in Darjeeling during summer 

months. Prof. C.G.K. Ramanujam commenoration vol., Osmania University. 

(15g ~~ C"f, IACS; 15g ~~ ~ '8 ~ ~~ 1ffrr ~'i'f) 

~=Nffi9f~~ 

0) On the origin and distribution of Oribatid mites (Acari : Oribatei) 

with special reference to India. (In press) Proc. 85th Indian Sci. Cong. (co­

authors : A. Basu and S. Nandi). 

( ~) A short history of the genus Hydrozetes Berlese (Acari : Oribatei). 

(In press) Proc. 85th Indian Sci. Cong. (co-authors : S. Nandi and A. Basu). 

(\!l) E;conomic importance of Acarine fauna. (Communicated) Proc. 5th 

West Be.ngal State Sci. Cong. (co-authors : M. Bandyopadhyay and A. 

Basu). 

( s) Some Oribatids (Acari : Oribatei) from Assam. (Communicated). 

Proc. 5th West Bengal State Sci . Cong. (co-authors : M. Bandyopadhyay and 

A. Basu). 

( <!) Tick and mite borne diseases of man and domesticated animals. 

(Communicated) Proc. 5th West Bengal State Sci. Cong. (Co-authors : A. K. 
Bhaduri, A. Basu and S. Nandi) . 
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( ~) The di scovery and description of I 08 new spec ies and 2 new genera 

of biting midges of the family Ceratopogonidae from the Union Territories 

of India and South-cast Asia. (In press) In World Species of Biting !"lidges 

(No. 233), American Museum of Natural Hisotry . 

( .:,.) Biting midge biodiversity in DVCarea (India) a moderni sed study 

on traditional concept. Proc: of D. Mukherjee Birth Centennary Celebration 

and National Seminar on Synthesis of Concepts in Zoology and Entomology , 

Calcutta. 

~:OM~~ 

Environmental Education. Spandan, 1997, pp. 29-32. 

~· Oil~~~lfu ~ 
Biodiversity of Forcipomyia insects (Diptcra : Ceratopogonidae) with 

new records of its scarcer subgenera from India. Proc. 84th lndian Sci . Cong. 

(co-authors : S. K. Dasgupta, Saswati Sinha and Lina Gan~opadhyay) . 

~=~~~9ft~ 

Tiruchendur (Wetland biodiversity of Tiruchcndur, Tamil Naclu). Sanc­

tuary Asia (Vol. XVII, No. 1), pp. 26-29. 

~=~Of 

An epidemiological report on the incidence of malaria in Coachbehar 

di strict of West Bengal. (In press) Proc. 85th Indian Sci . Cong. 

A survey uf malaria outbreak in Calculla and its outsk irts. (In press) J. 

Malari ology. 

~=~~ 
( ~) A case of myotonic dystrophy (OM) : A report and pedigree 

analys is . Trans. Zoo!. Soc. , India (Vol. 1, 1997). 

( .:,.) A survey on the seminiferous epithelium of adult Bufo melanostic­

tus. Trans. Zool. Soc., India (Vol. I , 1997). 

(l!l) A study on the seminiferous epithelium of the reptile, Varanus ben­

galensis. (In press). In Perspectives in Cytology and Genetics , Vol. 9, 

Kalyani University. 

( 8) Estimation of the duration of meiosi s and spermiogenesis in the 

li zard, Varanus bengalensis. (In press). In Press). In Perspectives in Cytol­

ogy and Genetics, Vol. 9, Kalyani University. 



(a-) A comparative study of the seminiferous epithelium of Bufomela­

nostictus and Euphlictis hexadactyla. (In press) Developmental Science. 

A study on the chromosome polymorphism in larval salivary gland cells 

of Chironomus sp. Proc. Natl. Sym. Dev. Biol. 

A comparati ve study of seminiferous epithe lia of Bufo melanostictus 

and Euphlictis hexadactyla. Proc. Natl. Sym. Dev. Biol. 

A preliminary report on characterization of polytcne chromosome of 

Tanypus bilobatus. Proc. Natl. Sym. Dev. Biol. 

Differentiation and behaviour of some testicular cells during spermato-

genesis in Varanus bengalensis. Proc. Natl. Sym. Dev. Biol. 
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iSi~~~ 

('.l ) Studies on the blood parasites of fishes and amphibians and its 

importance in fishery and fi shery management. .Proc . Natl. Sym. on Biology 

for Sustainable Development. 

( ~) A survey on the outbreak of malaria in North Bengal. Proc. 4th 

West Bengal State Sci. Cong. (co-authors : A. Bose and G. Bose). 

(~)Studies on the blood parasites of fishes and amphibians. Proc. 4th 

West Bengal State Sci. Cong. 

( s) Blood picture in parasitised bull frogs . J. Beng. Natl. Hist. Soc. , 

New Series. Vol. 16(2) (co-authors: N. K. Sarkar, Dhriti Bane1jee, Sangecta 

Ganguly and Swarnali Sil) . 

(a-) People's awareness and malaria control. (In press) Proc . Seminar on 

the Hundredth Year of Sir Ronald Ross ' s Discovery of Mosquito cycle of 

Malaria, Calcutta. 

(~) A report on Haemoproteus infection and accompanying blood 

picture in the bull frog, Rana tigrina. (In press) Proc. 5th West Bengal State 

Sci . Cong. (co-authors : Samrajni Chaudhuri and Nirmal Kumar Sarkar). 

iSg~~~Gl 

('.))In vivo and in vitro characterisation of histamine releasing effect of 

buprenorphine. Medical Science Resean;:h, England, Vol. 25. (co-authors : 

Dhriti Banerjee and Jayati Ray). 



( -<) Haematological changes in buprenorph inc-treated mice. Folia Biol­

ogica, Po land; Vol. 45(1 ). (co-author : Dhriti Banerjee). 

(~)Melatonin action.on thyroid activity in the so l:t-she lled turtle, Folia 

Biologica, Po land, Vol. 45(3). (co-author : Supriti Sarkar, S. Bhattacharyya 

and Pradip Das). 

(s) A year-long survey of birds in a thickly popul ated area of South 

Calcutta. J. Beng. Nat. Hist. Soc. (NS), Vol. 16( I). (co-authors : Sumi! 

Homcchaudhuri and Aniruddha Jha). 

(~)A preliminary report on RBC sickling in spotted deer. J_ Be ng. Nat. 

Hist. Soc. (NS), Vol. 16( I ). (co-author : Biswapati Dasgupta). 

(~) An in vitro study of histamine-releasing ac ti on of the synthetic 

opioid analgesic, huprenorphinc. J. Beng. Nat. Hist. Soc ., Vol. 16(2). (co­

authors : Dhriti Banerjee and Jayati Ray). 

( '\ ) Blood picture in parasitised hull frogs. J. Beng. Nat Hist. Soc. (NS), 

Vol. 16(2). (co-auihors : Rupendu Ray. Dhriti Banerjee. S. Ganguly and S. 

Sil). 

(b-) Bupre norphine affects testicular function. Proc 4th West Bengal 

State Sci. Cong. (co-author : Dhriti Banerjee). 

(;;i) Serum activities of aminotranstcrases and serum albumin-glohulin 

ratio in buprenorphine-treated mice. Proc. 4th Wes t Benga l State Sci. Cong. 

(co-author : Dhriti Banerjee). 

(~o) Eggshell development in an Indian. soft -shelled turtle . Proc. 4th 

West Bengal State Sci. Cong. (co-author : Supriti Sarkar) . 

( ~)) Investigat ions of histamine re leasi ng ac ti on of huprenorphine. 

Proc. 4th West Bengal State Sci . Cong. (co-authors : Dhriti Bam:rjce and 

Jayati Ray) . 

( ) -<) A report on Haemoproteus infection and accompanying blood 

picture in the bull frog, Rana tigrina. (In press) Proc. 5th West Bengal State 

Sci. Cong. (co-authors : Rupendu Ray and Samrajni Chaudhuri). 

( )~) An assessment of renal functions in buprenorphine-lreatcd mice. 

(In press) . Proc. 5th West Bengal State Sci. Cong. (co-author : Dhriti 

Banerjee). 

()8) Estimation of gut amylase activity in different growth phases of 

the adult shrimp, Metapenaeus monoceros. (In press). Proc. 5th West 
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Bengal State Sci. Cong. (co-authors : Sumit Homechaudhuri and Aniruddha 

Jha). 

~:~~~ 
( ')) Natural prevalence of Trypanosoma mukundi in Hetcropncustes 

fossilis (Bloch) and related haematological analysis. J. Agua. Trop. , Vol. 

12(1 ). 

( ~) Characterisation of Erythropoietic Cells in Oreochromis niloticus 

(L) and Cirrhinus mrigala (HAM ). (In press). J. Agua. Trop. 

(~ ) A year-long survey of birds in a thickl y populated area of Soulh 

Calcutta. J. Beng. Nat. Hist. Soc. (NS). Vol. 16(1). (co-authors : Anirudclha 

Jha and Nirmal Kumar Sarkar). 

( 8) Estimation of gut amylase activity in different growth phases of lhc 

adult shrimp, Mctapenaeus monoceros. (In press). Proc . 5t h West Bengal 

State Sci . Cong. (co-authors : Aniruddha Jha and Nirmal Kumar Sarkar). 

('))Cold stress facilitates calcium mobili zat ion from hone in an ove ricc-

tomized rat model of osteoporosis. 

The Japanese Journal of Physiology (In press). 

[With Nilslam, S. Chanda & T. K. Ghosh] 

Abstracted : Annual Conference of Physiological Society of India. 

Burdwan. December, 1997. 

( ~) A comparat ive assessment of different edibl e oi Is o n cal cium 

mobilization from hone ifl an ovariectomized rat model of Osteoporsis 

[Communicated] . 

Abstracted : Annual Conference of physiological Society of India. 

Burdwan, December, 1997. 

[With S. Chanda, N. Islam & T. K. Ghosh] . 

~:~~ 

( I) Spatial Pattern of Urban Growth in West Bengal during 20th 

century-an analysi s, in J. Hazr.a (ed) : Dimensions of Human Geography 

Rawat Publishers, New Delhi. 



(2) Bhugol Bignaner Kichhu Paribhasa, Bhugolika (in Bengali). Vol-5 , 

No- I, pp 4-23. 

(3) Geography and Computers, Traverse, Geographical Institute, Presi­

dency College, November Issue. 

(4) Downstream Effects of Dams/Barrages on Channel Morphology-a 

study in Environmental Fluviology, in S. N. Chauhan (eel) Environmental 

issuer in Geography, Muzaffarnagar. 

(5) Identification of the 2nd Order TDCN Basin Properties of Loclham 

Khola in Darjilling Himalaya, Indian Journal of Earth Science. 

(6) R-Mocle Factor Analysis of the 2nd Order TDCN Basin Properties, 

Indian Journal of Geomorphotory , (in press) . 

(7) Practical Geography-Systematic approach, Orient Longman, Cal­

cutta. 

(8) Urban System, Urban Growth and Urbanisetion in the 20th Century 

West Bengal, New Academic Publishers, New Delhi. 

i5g~ .~fi 

(I) Interaction between lineage based and now-lineage based communi­

ties, Laupal, Purulia, NAGI (in press) . 

(2) Geography and Post-Modernism, Traverse, Geographical Institute, 

Presidency College. November issue. 

(3) Lineage based societies-a case study of Purulia , CJSR Scheme. 

(4) Sericulture and its relevance in Geographic Research, Paper pre­

sented in Seminar on 'Status of Environment in West Bengal', December 19-

21, Indian Geographical Foundation, Calcutia. 
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')I Transition metal (11)/(III), Eu (III) and Th (III) Ions Induced 

Molecular Photonic OR Crates using Trianthryl cryptands of varying cavity 

Dimension. 

P. Ghosh, P. K. Bharadwaj, J. Roy, Sanjib Ghosh , J. Amer. Chem. Soc. 

1997 (in press) 



.:,_ 1 Photophysical characteristics and low lying electronic states of 

cisvicinal triketo system : 

Anhydrous henz (f) ninhydrin, lndanetrione and S-methoxy lndanetrionc. 

J. Roy , S. Bhattacharya, Sanjih Ghosh, D. Majumcler, S. P. Bhattacharya. 

Chemical Physis ( 1997). 222 161-173. 

~I Dual phosphorescence of 2.3-naphtho 17-Crowp-5 ether in ethanol 

glass. 

S. Bhattacharya. LR. Somsa, Sanjih Ghosh. 

Chemical Physics Letters ( 1997) 269, 314. 

8 I Room Tcmpcratun: (m-"' ) phosphorescence of lndanct ri one (anhydrous 

ninhydrine) in phthalic anhydride matrix . 

J. Roy, S. Bhattacharya, S. Monda! , Sanj ib Ghosh. 

Spectrochcmica Acta (A 1997) 53, 225. 

~~9f<P ~~~~@j'l lff'! g 

Spectrophotometric Determination of Rhodium (Ill ) and Pall adium (II ) 

with Difurfuryl thi ocarhohydrazone, a sensitive as well as Selecti ve Reage nt 

J. lnd. Chem. Soc. 74,252 (1997) 

~~9f<P "ff01 ~ g 

'::> I Polymeri sation of N-Yinyl carbazole by Montmorill onite and 

Preparation of Nanocompos ite thereof : 

M. Biswas, S. Sinha Roy, Patent filed through IPM Divi sion. CS IR 
29-5-1 997. 

~ I A colloidal silica poly (N-vinylcarhazolc) Nano composite Dispersi ble 
in Aqueous and Nonaqueous Media. 

S. Sinha Roy and M. I3iswas, Materials Research Bulletin (In Press 

1997) 

~$1Ji91<1l: ~C~ l Cl!ll~ WM~~ -.e i5g ~ ~ g 

Studies of uptake and toxic effects of Pb(IJ) on Pistia stratiotes. M. 

Dasgupta, U. C. Ghosh B. R. Manna. S. C. Bhat. 

Presesnted at XII !SAS National Symposium on Analytical techniques 

for safety and sufficiency of netural Resources/Products. (Mahatma Gandhi 

University, Kottayam). pp. 142-44 February, 1997. [The paper earned K.K. 
Majumdcr memorial award). 



~~9f<f. ~ ~ (Iii! g 

Studies in Catalytic Dehydrogenation-Part-X. Synthesis o r alkyl 

suhstituted Spiro I 4, 6} indecanes and dehyd rogenati on o r 1-ethy 1-8, 

9-benzospiro [4,6] indicane. 

S . Lahiri , P . Pal , G . Chatte rji, B. Maity and P. K. Sen. 

Indian Journal of Chemistry . Sec . B, 1997 (in press). 

~~9f<f. ~9f<f. ~~C'f g 

) I "Lectin-carhohydrate interactions : Binding of concanava lin A to 

asparaginc-linkcd oligosaccharidc chain fro m Lotus tetragonolobus iso lcctin 

A." 

Paper presented in the JUPAC Industrial conference on Chemica l and 

Biological Thermodynamics held in Amritsar. India January , 1997. Abstract 

~~9f<f. c~ ."5@911~ g 

New reactions of oximino cy;:mo acctamides with benzy lam inc- onc 

pot entry into isoxazole nucleus. 

G. Chattopadhyay , T K. Saha and M. Chakrahorty. 

Indian Journal of Chemistry, Sec-B, 1997 (in press). 

I . New Seven Tools for Design Quality Management- BIS (New 

Delhi) Draft, 1997. 

2. Human Development and Poverty : the Global Scenario- Presidency 

College Autumn Annual , 1997. 

3. ~ ~ ~-\!il'<fJ, '! '~ 8~, ) e;,e;, q I 

4. ~ f<\<:<1<1lf"lt~ Mi!!i31<i"l"l%1!l1 ~'{3\fl ~ ~~ ~ ~~ 
~ "m~~, )C;iC;iq I 

5. C~ (~~<Pt~ ~-C'i'f1~, <1<f' l!!C\l , ~f%1 '{3 

~)C;iC;i'll 

6. \5l"'lJ ~ ~ "l~<:'"JF!Wf ~, " !Bfi1 '!\~ ) e;ie;, q I 

\S: ~~ ~ '{3 ~ lef~~ -n~ 

J. A Test Best on Gauging for Improvement in Process Variability 

Under Normal Model ;-Prcsentcd at the International Symposium o n Quality 
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& Reliahility: Recent Trends in theory and Practices, held at Calcutta during 

May 30-June 1, 1997. 

2. Optimisation on Censoring Strategies in Exponential Life Testing;­

Presented at the 3rd International Triennial Calcutta Symposium on Prohahility 

and Statistics, held during DEcember 26-28, 1997. 

~g~~ 

I. An Lp-Convergence Theorem and Some App lica lti ons. 

2. A New Proof of Extension Theorem for Measures. 

3. Some Properties of Random Variables Taking Values in Separable 

Metric Spaces--'-All in all Journal of Calcutta Mathematical Society. 

~ ~ ~ ~ (~g ~Cf~~~~~~) 

Optimum Stratified Sampling in the Presence of Auxi lary Variable 

Using Information Theoretical Approach-Presented at the 3rd International 

Triennial Calcutta Symposium on Probability and Statistics he ld in Calcutta 

during December 26-28, 1997. 

Optimum Variance Estimator under Autoregressive Process Model­
Presented at the Winter School of ISi , 1996. 
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