
CROP 
OOMI'OSITION 

On the baSI. of the aoove tahle, the foLlowlng.t, nt., were formed wtbecopcenu.d..,ven 
dIstroet •. 

I) ' Forcst arca ""clud<:d forgrolVin!ls(<>ckC$\in1~tion 

2) llK: fcw~r plOl$ su ..... ~y~d i" A"r;o"g;>b.,d aM Munger 
di,tr;c($isd""loccrtainunavoidablcconslr:ti"ts 

" 
" 



44 ANALYS IS OF PLOT 
DESCRI PTION DATA 

The plot d"",,,"iptlon dnta collocted rl"n"~ 
,nv.",tory UI ""'I""'{ of lerr~iu, .",1, lAud 
1100, ero~ co"'J"""li.", ule. w~rO ",,"Iyo,"!. 

f'orestAre ... & I ... "du.o c1ass 

Tho plotdescriphon dat.o of the seven 
dJ..tnot.h".e~n""aly.e<I~so"eproj'"'t 
aren and not separMely ror mdiv,d".1 
d .. tn<.tnsstM~'" 1"'" 1.1. 

Fo_",'h, .......... ;"."'" 
& . ..... 

Yo."".Io.,ot;"no' 

T,_, in " ... 
u. .... t. nd "".;.o,,",., .... 'w;u.,o, 
A .. ;..~",,' lo ndw~b 

N.n."'~." ~""'"';." 

""-'0 .... '0" • • ' .. ... 11 .. 
~,:!":;.,:- .. . lUn; .... 

It i. deor from the above findwg. tb.t 16.9()% of the forest area. The edent of 
bulk of the forest ,n tbese seven dIstncts is tho forest 'ren ""''''1''0<1 by young 
under moderately dense and open 1<... plantatIOn of forestry Spec'''' 's 5.11%, 
fo ..... ta. wlucb aC(Qunt 28.69% and 32.111% wlncb IS also" ... eable alDQunL 
_MIJvoly Sc:rubfor .... taloooccup,~ 

4011 Tb. ,h.trJl>ultonorr.".e ........ byt .. p ... ,.phy 
The dJ.stnbutlon off'orest Area bylopogr.pby,. g>venbt,low' 

ForestArea&topog,nphy 

The p" . .. 1 t-opo",nphy "I th. 1."",1 of ,h. lo .... '~ ... Only IO.02%"I'I,.f ......... ~ .. in 
• • _ d""rioto .. pnUy ",llin~ to hilly .. h;'h not I""d wh ..... 3.73% foftll t . ,_ '" undo. 
_un" fo'4~.:;.8% ond 40.~7% <>f'h.tot. 1 •• ..,.hill,,,,p.n. 



4.4.3 Vi .. dL"ti"norruru tftl"<'ftLyn. , .. d: 
Tbe distributioDofforest area by varioUB aspect cussea is given below, 

Foresta .... e .. n d upect. 

" 631G~ 11.69 

" .. 4811$ 

Tho .bove wble r...,cab tlut the rarest Eastern aspects QC<."IlI'1 eon1pantlvely 
o"",ismo",orlo .. diotributedinalltiJe biJ\her porti<>Ds ort.her"restnren 
upect d.o ........ So"'b·F ..... ~m nrnl North 

•.•.• VI.o .. ibuUoooffo..-.rn by'"""ki .... '" 
Tbedistributionoffgrest .. eabyrocltinKOclasscs i.uuuder. 

Forestare.,,,ndrockines ... 

The abovu wblerev""ls thot mcdilUn to 
low rockiness i. 33.20% in the roreitnrea 
The forest arM bavine no "",kine .. i. 
",",ximumandf"""dtob.intbeut"",of 
65.03% 

~~~~~~:~;; "fro,.., •• n,..,n by . oil 

The BOil. in the t;urveyed. rcnnre rouudto 
belUlderrollowingcstegorie. 

Forestn .... .,,,nd""i)con.l.tency . 

. ~ 
" 

The above Ulblo r".""lo th.t mostor,h"..,il •.•. 6 Di ••• ib ... ,,, .. ,,rr,,,o •• n r . .. Ly ..,Ute.tu r'" 

:~~~:?'i~~:~:;~~~;:~:;E;:S ;!~,,!~~~~':!O;;V:,~ ~~' n~ by ..,il 

3.34% re;o;pective)y. 



Tbetextuteofthesoiloftbeforest.rc .• ;. 
mosllylonmywlncba<t:.unts14.26% wluie 
""ndyloomyso,l_ods w.thl2.38% of 

From the above findmg.,.t IS dear thot 
lIUlJO."" .. lOnOr'ho rQ .... t~"'. face. e.U,er 
modera te (42_83%) or "uJd erol'on 
(46.16%) He.wY ...... Olon •• follnd", ,,,,,,ur 
III 6_ B8% foren ""'" only So.] 
oo""'rvDtiollmoa.""",~dbeDdolJt<:<l 

The result. of the findmlP:leDrly show that 
gu'dhng and illICIt felling 18 Ihe mam 
SOllf« of LI\IWY \0 crop. In),U'les due \0 
othe,so""'e<oar"fuund",benoghgtble 
1'bere{ore. n>eawr" • • re to be taken '" 

The distrtbllh.n of forest are" by 10,1 
...... ".", l tat"S'S gwen III tbe following 

table 

"Q'~" ~~ II .. 
n . S9 
2a331!Z 

a~yby.tru"tll .. l",e"nln.wellu 
by ~do pt"'g ~fTorest~tlon ,<>:hmque .. 

448 J)"'"b~"QD QrrQ .... 'nr.~ by 
,"' ...... tocrop 

hl)\lI'ioo loCl'<lp asobS<!I'Ved du.inl; 
in.entoryls u lloder: 

p"",ent the da'lI.O~e cnUlled by illIC,t 
fellmg. 
44' :::;,.~:~.::.'on orro .... t . ruhy fir. 

~~: '::::;,~':' ;"",de""e in the surveyed 



44 10 D"'rlb.~D." .... , . , .. bytr"'n,;n<1d.n«. 
lnl<nsdyofg.,;"g .. lh<forcsl.oa<.Ii ... _ 

r.,........., &",froon r,,,, <I<unogc ...... i'"''''' 20_2m 
""y. 

4 .• II D""ih.""norr"", .. . "-.b,rI.n' .. i ....... 'ntl.~'1 
I'I ...... iooIpoI.,,'i.lli'y "" , ... 0.:...1 ..... in; Ih<""",,"" ........ 'k.y i . .. foil""", 

J'\onI;:tion ll"'cnh.~'y;" .... ro=tofu..~ .." artifl<wr"""~,..;"' .... iloblospoci<1,.h" r"' ... ""'" 
i.JMII%ondlhc>cfor<ll...,. ......... bIof"' .. mrc nolf"""" ... i .. bIofor!ll>n\ali"";'L96% ",,ly 

4~,12 lli,'nlo"'iDn.rF"~'Arnobyll<&.-..l.Ii .. SI. ,"" 
Di<lribuoionofFon: .. """' bydqro<l;>ti"" ............ follo""' · 

T. b1<15 POI'<" . "-•• ndd,~,"d.,"," 



He"vy f.O mOl]crai.c d"t: . .. dat;"u duo Iu 
biolic inlerference w.~ grazing, lire, illid. 

~~:~~;R ,~:.. <'<l:;!i~I~~ 871.1,~~,:[.,~~. :;~: 

d"l!.ada Uun ,,,.",,,r j" 15.7 1% fur,sl "rca 
wb""e •• ,)Odcgro,l'lio" ore. iaO.79%only. 
De,....'d.'ion ,h,e 10 "Mm"l o"I'''"ity i . 
,,,,,li,..i\oh 

''':1\1 
~ " . 19 .. .. .. " .~ . 

Tben! i.o adequate ._or.lion 10 tho 45.19%. No.e<>dlingi.~bon'41.85% oftl)e 
e~tenl of about 3.14% only wlo ....... the forest .<1la. Tlte "",croll po.ition of 
J'C,""cnlageofin.adeq""I.c . egencra!ioni. regeneration i. IhUll not .. ,lisfa,lory 

4.5 TREE DENSITY STUDY 
The distribution of .tem. per 11:. . by furnish<:d in U"".bleN ... 1.1 .1107.1.1 
.peei ... and di.meter 01 ••• h" . been Por,.l!ofthorepon. Abot.act for the ""one 
cakulatod district wi.., and 8I. .. tum wi... is given below 
forlh" ","ohdistrict., dctailaofwhkb ...... 

(a) ~~eS~;::;~~ di.tri"I _ Glridih< 

The fullowiog ob ........ lioll call be 
lOadafortru" 'rotuIn !IomTablo 
No. I. I.lvidePart-!1oft.b.i.oreporl.. 
Nwnberofst<:mslha.il77.054. 

\32.SS7 
\I(;.~28 

303.800 
253.226 

l7Ull 
\45.235 

Ste"' .. ".em".Uy<'<loccutratcdin 
tbe lower d.i~",e'er cl • ...,. i. e. 10· 
19 Om. wWch ronlrib"l e 90.24% 
r"Uowcd by 20·29 cm. di,meter 
dasseshavin~6.M% "flh" stelU' 



Stews/h'a alxwe 30 om, ruamel'" The DUIJlbet ofSlomsilM with J>Clc""~I~e 
IS only 2A82, winch os 3.22% of the tor some of the do,nw~"t species in thio 
otems pet h""tllre. BUotum a .... K'~cn helow: 

Sal os tound to 00 the donnntul"ped"". 
(h) M.scell""eOusAratum 
I. The nu.mbo<otstern$lhaos n .304. 

Q,nctiDlrnllOD of tr_ III tbe 
dIameter dass 10·19 em. I. 
maXlftHDD whicb \1185.12% altho 
""'msollhIs stratum fullowed by 
9.39% and 3.17% UI the din",,,,,,,, 

cia .. 20·29 oud 30·39 diameler 
dosses 
No.ofSte,~above 40cm, ,"only 
2.32 m tHuaber wbx:b I. only 3.25% 
"fthesternslba. 

The""por13ntspec:,c& wlIhotemsllu, W,th 
percenlngoo"'Slwunan.edbeJow 

Stems per lIa of dommnnt SI"'C",", M"",~Il""cou$ . 'tntum, GltHllh 
DIstrIct 

:a5): ~~e.:;:~'; D",.,c, Dbn"b"d 

Thenumhlotofstemslb.o.IOSI.661. 
Col>Centr.tlOnofu""",soi>servcd 
m lO·19c.n. runlnetetcio ... which 
IS 86.84% of the .temo/ha. Oftlu. 

Siems .... found to oe<:U< "pta 30 
390m, wameter 01 .... , Slemsiho 
in the d.tnmeterdosl 21J.29 nnd 31J. 

39cm, os 1,667 and 2,5OQin 
number wblCh CODSI,tute 5,2(1% 
.nd 7,90% of the l tela. of thi . 
stroh"". Stems ,lxwe 40 cm . .... 
I""'-t><.allyabscut. 

Somo of the dominant .peel". wllh 
:~:,$I'h;o and peiCenta~e are furm.hed 

Stems I'or H" of dom"'nn~ . peCle", Snl stratum. DhanL"d D,strlct 

I ~.o~' ~'M"~ I '" .... "' ... "0' .7.37 

(b) M,sccll .. nOOU66Iratum 
Tbe ... lient features of thi$ 
stratum '5 summnrued boolow' 
Numberof.tertUllha io79.286 

""" 81.08% of U>e t""", are 
concelltratedmlO·l9cm.ruan'eter 
etas .... fuUowed by 13,51% nQd 

5.4l% i" ~·29 and 30·3!] CIII 
dullltcterdasse. 
StcIIIsnbo~e 4()clIl. rualItctercla ss 
. re .... acllc3Uy.i>sent. 

Thestcnlsihow,lb.,.."ce"l3gufor 'tOm,,<>f 
Vre<lomiwlD,.pec;e ••• egn'enboJow: 



WJ 
, 

. 
, 

-



Stem.per ll " ",ftlomlnanL'p"clcs.M,.""llmlco" •• trat"m. 
DhanbadDI$L rlcL 

453 Treod~II"'Y . h.dy. D, . ....... Goy. 
(a) Mlseellaneous .traLum 

4.71 % III 20·29 on" 30-39 Otn. 
dl.melercl.9SeL 

Tlusparagrapltpreoonl.,MSlem HI SteIns .r"how"".". found t<>occur 
whlgbcrd •• mctercla ....... l.., "naIySlsUlili" oo"""iJdatedf<>rm. 

Numborofste mslbn_ •• 4&585 
Stem. are colX'e"llal.ed In 10·t!! 
em dulmcte:rcl .... wluch ."""u,,1S 
for 73.82% followed by 15.18% and 

Thostem_"ll'n. With percent"ll"fo, ..,me of 
~~ow~"porla"t """,,'CO nre . ,u"mnri.ed 

Stems " er lla ofdo""" .... t "pce ,cs. SnI 8t.n tun •• Gny"DI~trlct 

&.""'" ... ..,,"'''' 
&'I=mon .. . ma 

l.4M"""' ..... ondd ·..., 
Mod/,,_kt,'or .. 

(\» Khal.stratum 

The fullowwg obsenoaoo"oo,t1d be dnwn 
fmmu..,otemdIstnbuhonlllble: 
I. The m mslha .. 95,909only. 
n. Slem8 are mamiy confinod to 10-19 

diameter d . .... whlch " 

87.68% oftll"slemslh"foUowedby 
8.05% in 20-Z9cmdlamel.ereia .... 
Stems.bove50c",- dlamet .... eJ .... 
U lIls'gmficant 

Sl.e,nslh. w,t,h perccnl<tge for unporta"t 
. "",,"' •• re ~venbeiow: 

Stom s !leT lin of tiommlmt spce 'cs. Kilo •• ~t.nh"", Gnyn D'slr,d 

11< .. .,; ..... ""1,,, 
&'I=mo_.", .. 

Cau .... "' .. "" 
11<1< .. """,,/00-

~ 5 4 Tr .. d~"" 'y .tudy, D, •• l'1"' _ 89.Z9% of ille Sl.eru_"ll,. IS 
AU""D.~hd "'lICen~ra\ed w 10-19 em. diameter 

d~ ... followed by 7. 14'!1< Ul 20--29 
(II) MIscella neous 6tral um em. ,\>ametercla ... 

FI::nt ~::o~~::a~:o: gIven lll. r;:ter ~l::nt ~~:,~~ c: 
Important ~J)IlCJ'" with .temYba and 
p"Tce" .... gedJ.t"bu"o"~re".IOUowJt: 



!';I .• ''''~ I'''~ II" "r .1""""",,\ ~ I"" ""'" M , .... O'II ",,'OlIO ' ~\rnl.,, ''' . 
Aur''''II"IJ" .III".\,,,·\ 

~e "b~:~Il:e~:':Il"L.U;; tim .tratwn ali!!~" 
rollows: 
I Thun,,,,,berofstemslha,.132857 
II Mostofthetreel oruooncen lrated 

In 10·19 em. d'a,ncter 01" .. 

~:~~or. ~~ :\~~S;:~ ~~o!: 

~ra.!.6.88% w 2()'29 oon. din'''''ter 

Trees above 50 em. dintnete r cl"s. 
. reab ... nL. 

Tbe number ofstemslho w,th l'CT<enLage 
ror oo,neoftl,u predomUllLnL spec'es are 
~~pellcled bel" .. 

~t;:.~;~.::."r n" ofcl<>L",nanL BP""'''!I. S.~ la, BtraLu"" A",a"gabacl 

Stem. per lin ofoloonmanL . "cc,,,!I. Sal BL .ntum. Munger Q' strocL 

B,,,,ha""n"'la,..,.~ 25.71 4 
Madh"",,/a, ' ar.. !5.238 

(bl !'.t.scellaneou'.Lratum 

I . Tbenwnberot . temslha,.253.226 
n. Manmwn """"eDual,on 'S 

obS(lrved ill !IJ· 19 CID. diameter 
cla ss ffiUowed by 20--29 em. 

<h~",eter dass wru"lt ~""o,wt 

72.61% and20.89% resp«hvely 
!]1. Trees orefo,md to be pfl!scnt up to 

60·69 em runmeter cl'l;a 
Nwnber of . temwa. w,th pcttent.oge for 
oo",eofthedominantspoc,cs. , . g>vcn 



~:::n~""nS"yst"dy,DI5t"ct­

Snl St ratum 
The .. ~IoCllt rc~tllrc. or till' ,''. 

by ro·29 em. diameter claue. 
wh",h """lnbllt~ 91 .88% aod 
6.16% or.teDl.,.,IliliI.t.ln[IIm. 
Tr"".nrofo""d 1o """,ur "I' to 70· 
79c"",h"lIIelerc1,, ••. • tr.hllna r"pvonbelow 

Tb.e nwnherof8lemslha IS 111. 111 
Tr ...... nre"'''.Uy'''''''''"''lrated,., 
10·19 em dUlm .. tercla_. foUowed 

NlUllber "r 8Ie,,,,,III,, wIth IICI"Ccut.,~e (or 
:~~:.Of the ullport"nt ovetie ..... g1v"" 

Stems pe r Mn of dominant 'I'...,'e", Sn' st ratum. Nnwada D,str,ct 

(b) ~t ll,ceLJaneousStratum 

Anoly.i. ofthorosuJ1.Sr""e.!sU,,, 
roUow"'~wformation 
I Thellumbcrofstemlliha UO 145.238. 
II Concent.rauon"ft.reoaiBobse,.,...,d 

In 10·19 em. diameter cIa •• 
followed by 20-29 em. and 30.39 

cm. dinmet.ercIa oswluch'CCOU1lts 
for 78.69%, 13.77% nud 3.93% 
re"pe<:hvely 

~:~~n("';":~:e~~~ ... en up 

Stemslha wlIhpercalt.", for ""meortbe 
domwant sP'O',.,.arupven below: 

~~:~~.::"r H " o f dommant spec Ies, Mu,c.,Uancou. 8Irlll"m. N"w"dn 

( 5 7 ~::;::::,' ty . ru dy D'. ' " d _ 

The""Licnt(cntur"."fth,.dI.trlC(i$ 
• """""nzedbelow: 
[ Slemsllut ,.4&IXXJ 

95,83% ofthe $\en"". 
""ncentrotedmlO·19cn~dJ"meter 

~~':.~~:eddi;'n:'le~I:~,e (roo • 



Stema Dbove 30cm_dJ~'"etetolnss St(!III$Ih., with pc",,,,\tngc [cr .. "neo[t!le 
LSI.Il.Ill.gIllfi.nl. do",illantSI'll"Je • • re.\UnJll~=edbelow 

Stcrna IICr Un o[ dOJJlInant "1>""""'" Sa] . tra lum, N.~!and., D'stnct 

4 (0 TOTAL STEMS 
TOl.JIUlu"lJeror.t",,,.io<liJIhrcnt 

di.trttU by.poc, .... oddJ3meterc[D ...... '" 

~ 7 VOI.UMr.:S'I'Unms 

The distribution of volumell,a by .poei..- No. l . l.3tol. 1.3:1udflUwshednllheeudof 
Dod dwmoter olnsse5 ", ' dillerent distr"" the n:>port (vide Port-II o[thi. ",port). All 
aod str3tumh~.beencalcul.otedmTDble oIJ<tr3ct of vol",uellJo by a!ratlun Dud 

districtJ •• wrull~n1C<in.rouo ... 





(. ) 
Volu"",.'ud,_ . D .. , .. ", _ O",d, h _ 

S" l sLra tul1\, 
s"hentfcatures"f thJ..o.tralumare 
gIvenbolow 
Vohun(!{ha,ntinsstratmn,.S,(X)7 
m' 
VoiUme'"'Mrimmnw""cntmtO<i 
III 1()..19 enl. ruameter cI . ... 

followed by 2ll-29 em, ill"mel.Cr 
cia ... wluch acre un tJo for 46,45% 
and 16.51% respechvely_ 
V"lnmedi.trtb"IIOU Lsoboorvedm 
almost aU the dwmewr clnso;es 
eice.,t ,n 80·89 and 9Q·99c,n 
"'nnlet~rcbsw. 

Tho voll1"'''' 11:1 , with f'Crec"I~I':O for """"0 
"fthedom11laulspec,e.nreg;veubclow 

Vollil n Snl .tralum.G,.,dl1,D,.tr ,ct 

O.M2 
0.200 

(b) M ' 5(;e llnn c<>usStrntum 
1. V"Lwn"ha.IlI,rus.tra luw,Bonly 

lO.689m', 
V"lumol. found to becor.:en!ru"d 
111 10·19 em. diameter class 
followed by 20·29 em. and 30·39 
em. dwmeter classes wruch 

7,27 

' .00 

""""""ts for 3Q.O(;%, 16,37% and 
12.29% reopecuveiy 
Vel",ne distrIbutIon '. however 
::~ w bigher dutmeter dal$e$ 

Volume.' hn . with percentage for .om" of 

:~;un::~::t" " .~~~~~;'ting 



Vol/ll nMJ .... LrM'" '' (1 " ,,1 ,1 , 1),.tr,cL 

-VU i.uMIo: M' Jl A l' Io: IU;Io:NTAUIo: 
2'J.<Xi 3.J06 

(,)2 VOIUm<lSL" ~, .. , D,. ' ,,cL _ O.y~ 

(a) M'sce ll aneou" stratum 
SaiIcntf""LW-8IIofUus $tralum 'S 
g>vcnbelow' 
Volum .... ha III lhu str.t.un 15 
1l.327m·. 
Volum& 1$ m!lU1.ly concentrated in 
11}.19 C"L runmeLcr elass rollowed 
by 20·211 and 30·39 em. dlnmvLcr 
cl.o.u, winch ."""unts I"or 20.36%. 

(e) KhaJr S' ra 'um 
1. Volume! ho III thl. stratum IS 

12515m' 
Volume IS mamly <:ouccntr"ted 'n 
11}.19 em. d.ameter whioch 
<:ontrlbutes 15.05% oflbe volu",e 

13.3M·. nud 1l,38% rc.pcctwely 
Perreul.:lge or vohun8 
coucentrntiou hfl<:gmcs &nddenzy 
Ingh o.n 90·99 em. di~mcter cia .. 
whicbncconnts23.72% orthetoUlI 
volruneoftrus otratum 

Volum,yhn wIth pettenttlgo I"or ""meofLhe 
majOr ...,h""o CO"\ro~,,ti-"Jl: sl><'Cios ore 
s um ' ''nritedbclow 

ofLInO $l.raLwn followed by 20·29. 
3(1-.39 and 40·49 em d.ametercla ss 
wluch acco\Wts for 11.67%, 5.64% 
and 17.91% respectively 

Vohun .... ba w'Lhperceu~1~ofur "')Jneor the 
"I""'ies are J;iven below: 

Vo l/II " Kh"" SLr"tum, Gay" D' strlCt 

473 Volu"",.'ud, ,,.. D,.'<>c._ Dlumb. d 
(a ) SaI SUnl. .. ",_ 

SahentfeaturealDUus6tr:ltumare ttt 

<lIameterdaos whieb=unls for 
43.70% nnd 40.54% rC'Spe<:tlvczy 
D,strlbu"on or voll,lme Rncr 4i) em. 

"ulnmaru.edbelow: 
Volumeiha,.only3.!I47m' 
Muuuwn volume controbuhOD is 
fuund m 11}.19c,1O «nd,30-39 om 

I S proohoallyabscn. 
Vohunc/ha wlthP<l""'~t"gefor"'mcoflho 
.pcc,e.areglvoul>elow: 

Vo l/II " Sn\strnturu, Dh nnbndD, . ,.,c' 

Pt.""",'p'""""." '",,, 
MRl<maronrl ... 

s.""""p". a .di,,," 



~ j"l=i 
~ .-==-=-=_-
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(b) Muoccl1anoou •• trotum 

Yoloul1e1ba_inU"5 .'rM"m .. 9.4~O 

(u) YolumQIsconcm,trotedmlO-IO 
cm. runmetercl:lssfol)owedby2()' 
29and30·39cm.dinmeterdn_ 

Mlscc!laneouBstrntum 

(1) YohlJl1e1b.,.4.06I ,n' 
(it) Yo lume ,smo.tlycooeentr. tedon 

10·1gem.ru..metercla ..... 
fullowed by 2Q·W em. aod 40·49 
cm. ruan'eterclno .... wh.ich 

wh",h.'''''''lUltsfor44.11%,29.1">2% 

~~,~":,~,,J'::'~":.:":::'~~:~;"" 'I< , 
clo$$isproctICaUynbscuL 

Yolume.'hn. wIth pen:cotagc for $Orne of tbo 
unportnut . pc<:ic. nrcgivcnbclow 

""",,"ut.for68.JG%, 16. 13% aud 
15.51% ,ospoctively . 

(itI) YohuucabovoSOCIIl_dinmetor 
clns.,sprnet,catlyabsent. 

Yohuuelha. w,tb pen:eotnge for the 
unportaDtvolw".eont .. but.ing.pecle~ .re 

I':1v""bclow. 

Yol/ lln M,""cllane-ou l stratunI,AurQngnbml ]),st roct 

(b) ~:~:..:-:t~";"4.298 m'_ 
Yol"me ,.""""mtnted mOBtty in 
20-29 em. diameter class followed 
by IO·19 cm. diaJlletereb .. wlneb 
accounts 48.01% and 43.79% 
volumelbaofUu •• tratwn 

VohnM above 5Ocm. <bamcter I. 
found tQ bcabsenL 

Vohunelhn with pel"C<lntnge for 

'Illportant.pec,esnreg..venbclow 

Vallil" Sala ' st rMum,Autnngnbad D,st rJct 

VotunIe o.ud,oo. O,o'nc._M,," • • r 
(a) SalStratuIn. 

SalieotfeatW"C$ofth,s.tratuDlare 
given below 

~;.l~-::!"a in tlus s u-ahu" i. li t. 

Volwno contribution i. mnXlImlln 
III the <bameter cia •• ](}· 19 em. 

followed by 20·29 em. nnd 30·39 
em_ ru.meler cla55e. wlueh 
o""""ot$ for 48.73%, 28.63% and 

~!i:~': r=tI;;~m duImoter i. 
lllSlJ:",r",nnt 



Volumc/hawith I"'n;entngc for oo'M of Ihc 
volume ""ntribllting.pec,e. i • • un"nnr,ud 

~b) ~~I=~eO.:8 .:~~tU;:rat,un IS 

3&442m' 
Volume i . ooncentr~t.ed In 10-)9 
cm,aml20·29cm. walllelcrc]aBs<," 
followod ~y W-39 "m .• ud 40·49 

Wameler cb$lleS ... luth 

Vo ]uma.Lul] ..... D,. L .. 'cl. _ N" .. ",)o 

Sahe"t f"nlurcs of Ihcoo <lis l,,,,I. 
"refunushodbelowc 

~.a) ~::,~~~nt~:;' III Ih, . sIr. tum IS 

16.845",' 
111!. In other .traL",n Iho vol",,,,, 
here ••• lsoc:onc"utratodUllO·19 
em. diamCLercl .. s followed by 20· 
Wem, and 30-39 em. d.ameler 

(h) M,scclianeou • • Lr"LU1l1 

Vol"", ... lin in Ih is str.hUll IS 

22.455m' 
Ao; inothor,LratllUl. thevohune 
hcreisaIsoOOl>Centraled.olO-19 
.,n. wametercbs. foUowedhy 20-
29 clu"ao.39CDi. and 40-49 em 

""nlnbut.,. 36,~3%, 35.10%. 
16.6Q'%and6,40% respechv .. ly. 

~~,~,';:r ':]a~: ..... nL up to 10 em 

Vo]"",,;"hawilht_cc"I"~Cror oo"'eQflLe 

''''l'''rtnnLs]ICC'cs '''eJ(>Vcuhclow: 

cl"sses whIch ,"'00,,,,1. fo r 56.49% 
"ltd 1(;.(;(,% a,,'] 7.0 % 
respectIvely. 

~~I,~:t:"'~I~~~Uld "P to 70·79 e,n 

Vo]""" .... lL'Wj(hl"''''c"I"~e rorsomcofth'' 
domin'"tspecies aro,p]Joudodhclow' 

dinUlcl'" .bsse. w] .... h "",o.Ulls 
for34.6]% nnd22.26%,13,5(W, "nd 
10.71 % respecll.eiy 

~~'~:t:ri~I:~lDd up to 90·99 em. 

Vohunelhawithpercellt'>J:eforsomeoflho 
dOlDlIIant.peciesau, appcudedbclow 



4' 1 Vol ....... . ... d _ D,,'r,o' _ N.I. Dcl~ 

S~hent features of il>ese dJ.stnct.ll are 
funushedbeJow: 

Vol"melhomtln • • tratum .. 3_285 
",'. 
The volum~ >sco""cntrotcd in 10· 

~~_~;'·","~:·':~~~':ct~;':t:!~w::ll,~r. 
Voli ll a Nolo ndoD,str,ct 

4 II TOTAl. VOLUME 
The totftivolwne indIfferent otratum by 
. pel:lc • • nddiamotc.d .... sare".cu'" 

.. , 
&, 

aceount. for 88.16% and 11.84% 
rospochvcly 
Volumo d .. tnbu'",n IS observed 
only up to 20·29 em. di:Lmeter 
do .... 

Vol""'''h"w, th peree''t "~eror",,'''oorthe 

dQ"""" "t 'jJOC;,,"M""vpeudcd~clow 

Tnble No. I. L4 10 7.1.4 (V,dePart.11 oftlns 
report). T~"re .\Unn"'n~e<l 

Tbus, thelotn!VO!WII.,i.nil>o_ .. ndis.rietsllIo.tomatcdasS.8B ""lIioom'. 



"g ESTIMATION OF ERRO R 
Tbesuo."dard error pc..,.,,,tage( • •. 5. 10:%) 

hoB been calculated by rano method of 

Ta ble 67 St a nda rd Er ro r Pc r""n t.age 

it .... orthwhdeI<> ment>on tbat for Inrger 
arca u. at the Stat "Iovcl,tbe perrentagol. 

estim~hon for U,C nnO'" d,.tncts , winch 
"r~ gIVen below 

e~pected I<> he .. ;tlnn l()% precl."''' lurut at 
95% prohability level 



:l '. 



CHA PTER-V 

Afler all the LIlvestig;>Lionlon tbecurreut 
LIlventory of ooven wotnclo of Biliar , & 

over,now,otbe tunoto lurnm.rlZetb .. t,t. 
bit.oof tbe lllventQry area as well AS Ihe 
"""vcy results For tlno, the ""'JOr 
un..,hons have been a ...... lg;>male<! on the 
ba'llIofthe va""ulangle&"fthep_t 

Areacoverng" 

lnvcntory ore .. compri .... " fGel'en diatnol. 
of tbe StOle of D,w,r VIZ. GU"1d.!b. Gny •. 
Dhanbad, AUrM,~"b"d, Munger, Nawada 
and Nalandoilistr..,u_ 

The extent of forest rover of the 
.hove wllricu are presenled as per 1997 
• __ ment ofS.F.R I~,bhshed by .'onl"'<t 
S"rveyorlmli",l)chra~"n. 

Theto\"lreservedfore.t.ream\heseseve"'hSlnot.oar .. f"r"'~hcdbelow· 

PLOT J)ESCRLPTION 
Bulk oftbe forest of the seven 
dlstnots •• uu<iermDdcrately dense 
aodopentreefo .... taccounllllg 
28.69% and 32.il% respe<:hvely 
Scrub fo .... t.oottl,W 16.90% of the 
fo .... t"ea 
Maximum ""rhoD of the ",,>.I '" III .. 
"ree,slW,lerslIJ:bUyco",paotlO 
lila extent of 84.09% wlI>eh 
"UP""rt. ,ood forest crops. Friahlo 
and """"ptlCt lIOiI coDsist. of IZ,18% 
"od3.34% accordmgly 
MajOr ""rt>on oflhe for"..1 Or"a 
faceo ",tber moder.le (42.83%) or 
rruld (46,16%) erO""'n. Heavy 
" .... slOn'.rou"dw"""utID6.88% 

ol .. ,htfirelll,,,deDCe,.foundw 
"""ur in 50.10% oftbe fore.t area 
It L. oboerved Ib~1 =,de""" of 
moderate lire III the for",,1 L. 
20.6.1% wlIere'" 1'0"",1 area rr .... 
[ro", lire da"Ulge conslLtute. 
20.23% only. 

o 56.98% of forest orea ""lfers from 
,,'oderote 10 he~vy !(!',unj( wbile 
1;~htj('".u,)!,,<ro'wl . 'o25.M%. 1I 
,.f"rtherob"'r\ledlbMo,~y9. 82% 

of the fore$l ftrca 's rroo from RUY 
1(Tl>.;"~;"d,I"",,e. 

o lle.IVY 10 "LOder.1tedej!r.,dalion 
d"e 10 b,otic iut .. .,r .. cuC<.' hke 
graztnK,fire,ilhc,toutliPg. etc. 
coostitute81 . L~%oftbetolalfore.st 
~rM_ Mild dcwndatlon """un III 

15.71% forest are. where"" no 



1'h" N", .. hc' "r ~'c"," ,"',. h,,,,.or<' 
w the ..... ""en,ed sevell distrICt"r 
fla,." ~'n'~ ,. """"''''''''~' ("lIow~ 

'fho ,1o",,'Y .",dy '" U'O$O nrc," ron""" m""~M" or .,""'. 1'(" h""'.,,r (,errr ,able 

~;:~L:~::"~:' :",~~ r,-::;:,':':::, ~,',:~s.~~ No. 8.1 ';.~o4) '<,'.,1 "",,,00.- or .,~"'. i . 

Stem'" ba. (14 .. 1"), cLo..,ly followed by ",,,"p,,ted u 67. 111 milho" UI ,10o,", . ""on 
Sala, Stru",,, (132,!I6) nnd "uoceU.tlOO". dmriets of B,h.or StAle. The "'uu~'" or 
.Irahun (128,18). 1'h~ Kho ... Strat"", tree. """,,<led ror '.he ",ruv,dual ""hie, i. 
(9:>.91) represeut. ootllporohvely Ie .. f"rrushedbelo .. : 

Total numb-cr of ."'ms m tho area '" I<nwd nnIlion t..,.,. . 'Tho other two .trata Sal", 
tc>b"tho",,,.in>u,," ""dcrmisceU"nco,," "nd Kh""a=rdtn,l(lycon. t,iute ' "f3.58 
stratum (35. 1~ million~ Next to It i. tho nu.lhon nnd 1.04 ""llion nlullb<lr of Ir .... 
S:tl Stratum which has r..,orde<! 27.Jl (refer table,; No. 8.1 to 8.4). 

Per hectare volume for the ..... !>Cerned 
$evet>dJstntUl ofBiliar "'".llt .... ted ... 
follows: 

Vo lumoporhootaro 

Volume sturues refl""t tiL" """'ng the {O,... MlSCellnnO'O,,' Slrotwn i . On th~ top (19,~ ' 
categorIZe<! .'rata, per hoc"' .... "",hune for '"' ) Next to " ,~ Snl strata wtuc:h h .. 



.....,rded 15.73 m'yolume per he<:t:lre. Tb~ 
co"""spondingfigur<>o fOlSalal."dKruir 
Sir.tmn are 14.30 "" and 12..52 m' 
re5pectlvely (refer tnbl. No. 9 .1 109.4) 

Total yolume of t...eo is found 10 be 
maximu.ninoa..,ofmisteIbIlOOU& l tr.tmn 
(5.3S" million m' )among the four recognl.ed 
.trato . Sol str'!>un (3.01 million Ill") 
oocupi ... secondpo .. tlon[uthis ..... pect.For 
tho rest two strata Salaiand Khair,yohune 
oflree'''compllteduO.39 million m'a"d 
O. l4millioDm' ro.pect;yely(refert.bl~No 
9.1109.4) 

5.5 COMPA RISONWITIl PAST 
SURVEY RESULTS 

A SUI'Yey w .. conducted duringlhe period 
1971 to 1914coy erlngafo.esta'8IIo( 
11963.37 .... i<m. in Bih"rSlale. Thenboyo 
inoentory a.ea co"'prised of the. 14 Forest 
DiYisiona, viz. Oili.". North, CW,alra 
South, Rod.rona. Giridih. Munger. 
Shahnbad, Gay.. Dalton~ani North. 
Dallongan; South, Garwa North. G"rw. 

Tb.lOtal .... hm'eoflree.,ntho_on 
district ofBlhar;o estlmated u B.88 million 
m '. District wi"" b ..... I; . .,p of the tOUtI 
Yoh,me;. co",pute<iufoUo ... , 

So uth, Lotebn., Huarlbagb East and 
Huo ribagb W .... Divi.ion of Hili.or. Th~ 

entir~ for .. 1 ...... of the 14 dioi.iono ... . 
otmtified lll to 5 broad "o'cltorios e. ~. Sol 
fo.cst. Mi""oll",Itl(I". fo ... st. KlIair fo.est, 
S"loi fo ..... t and B.mboo forest withoul 

~s~~:t 0·""1 d;;;~::~::tt" prooossiog on 
Similarly. the lindin~. of the 

present."rveywerostr.tifiedinlo 4 broad 
oategories. They wore 5.1 forest .. 
Mioo"llnDCO"S foresto, Khair .forests aud 
S.laiforest$. StraliJk~tionwuirrespeotive 

oft.hediSlrictsnnd the entire forest arM of 
7 distriolJt waS I;Iken for Ih" purpose" of 
""",,,,,risco,, with tho pIllV;O" •• urvey both 
in term5of ste,osl ba, Dod Yolo"o""'" . in 
diffe"",1 dian,,,,er da.,;es and sttatmn 

Nu",herofolenu/hnby.UmnOlerclaSI< 

Numbe r of5tem!llhahytliamotcrc1R",," 

Str~'um S.J S'rn'um_M;..,., Il.oeou. 
Di ... CI.I .. ("",-) No.of •• ethSfb. l)i ... Cln •• (<m.) 

197 t _74 1 ~~4 



No. Or.t~",",hA 

1971 _14 

144.8G26 
34.115 35.1U 

Th" .bov.tabletlp. '"""ut ~ d"", picln'oof 
changillgpoiternofgrowingsto<kin le,m. 
"fstemslha. during the I'SllwO d..,ad .... 
Tb. above lablesnloo shaw Ibot st",nslh. 
aono,edduringth".urveyof1971·74i. 
bigher in every Sirnlumtbnn.,emslh.o uo 
observedduringtheourv"yof1994bya 
""""iderabl"margin. Tb"'ei"consi<iernble 
d""re'5e of stems in almost aU Ihediameter 
dnsse.th.nlheearlicrsltrvey. Numb",of 
stems above 60 "In. di,,"eter class 
decreasesrem.rknblyinMifICaU'IlOOU" .od 
Saini "",."un wboroas il i •• nore or Ie;;,; 
same io Sal ami Khai' ,;tralutn. The 

Volumclh".bytlinmetcre1oss: 

l",,,,cntnJ:edecreasein tertusofslems/ba in 
Sal, M~ell""oous. Salai ood !{bait 
SIn'"m is in Ibe lulle of 39.52%. 48.24%. 
32.76% ood 23.18% respeclively. The main 
renoon might be the fairly bcaY)" 
exploitation offoresls in r,,"cul yea," 
including iIl;"it ""Iting and loppin~. It is 
I"a'O"'IIl"ndodtlultthe for8St. of7distT;"t . 
should be maintained ,,,,der ""nservatio" 
orienled system. Ibcexploil.:.otkolloffore.ts 
be .. ,,1':" Toslrictod 10 the OM 'T""S. valley 
~ai~l~s aud undulaling terrain in Ihe foot· 



/I ., ,,,11 .... I'~d"m "''''"'~, .. ~" "" .. ' "r "r II . II ~~ ;" ,',,,,,',., "f I ... " ,1",,,,,,,,, ~'''''' 
Yoh"", Jh". ",,,,I,"," "" ",,' ~,"' '" II", 1'114·1'/ I" I'~I . I 'If. i" ,I." 1110,,; .. ,,,,'"'''''' 
.temsllu, ,,"nly_ The volume/Ion The ,e~ ... n of ,l""",,, ... ~l ""I" ,nu ;, "1"',,,ly 
<1"",,,,,, ..... i" 5,,'. M,,,,,~II"" .... ,, " "".I S", .• i ~'l'l~",~d '" ~",lipT "M"~,"ph 
otta( .. ,n ~"t .li~hLly jHC"'''''''. in 1]", lth"i, II i,. "".",,., II,,'~ (!m ",I."", "f r"""""1 
IIttnU"n. Thero ,a A .h.rp 11.:.:1"'0 to til" "rvdop,,,,,,,t 11"""RIo the fivo yenT 1,1.", 
exteutot46.84% ",Snl.tr"h"", 39,08% '" ;'ltCgraW<l with ...,,,,,01 !;ilvic"lhlT.ll 
JJU"""II."oo\1$ otr.t"", mnd 61.99% m Snlni M",,"~emeD\. "",,,,,ltfi<: CllPioL ... ,Lion ""d 
SLnltum. The"" L. sligbt mere • .., LJL ntih.ntioo of IOres' would ,mprove tbe 
volumoo'ba. oflhe grow"" slocl< 10 the hUIe Rroww~ . toc:kofth""" fo'ootareoo 



1 Eeonoll1lC Survey (1996·97), (i< .. emmcu'of IndJ.a. Mutistry ofFioallC<l. &aOOlJUC 

2. eensusoflndia 1991 (Sen"s-l). India. Partll-i\(I),(i<,ne •• ,1 Pop"lahonTabl ... ('I"nblc. 

A.1toA·3). 

3 Cen."" "fiodja 1991 (Sen .... !. India. Pn.t1V. Il{,i). Re~~IOD (TableC,9). 

Ce".u-" "fl",b. 1981 (Scri~ ... ~). Ui), .... lJi.l ri<1 Cc"s,,~ ll.""lbook - D1..,,,\o.,,[ D'~ITic. '. 

Paris XIII.A&B. Village'" Town Dltectory 

!> Ce".".of lndiaI981 (Scrios-4), Bil,or.Di&lr\cICcn., .. Haudbook - OoritW,Distr\cl. 

Parts xm _ A & B, Village & Town Directory. 

6 Ce"""""fiudJ.a 1981 (Serles'( )' BU."., D'.'rkt Ceo""" Ha"dbook - Oaya DislriCt. 

Part.o XllI-A & B. Villag<l& Town Dorectory. 

7 ee""". of India 1981 (8en .... 4). Biha •. D"lnti ~nIl! Ha"dbook - A,ltaJlgobad 

D,str>et. ParU XIII -A & B. Village'" Tow" Di,eclory 

6 CensDJI "flndia 1961 (8enes.4), Billa •• D'st .. ", CensU" Hondbook - MDlIge. Distnct, 

PartsXlJI-A &B, Village & Town Dorectory. 

9 Cen.". of India 1981 (Sc.ios-~ ), Bih,.. Di~l.r"'l eo,,"n. Il.""lbook - Naw,,]., Vi ol.riel. 

Partl XIII _ A & B, Villa!:" & Tow" DIrectory 

10. eensus"f]mlin 1981 (8cri"".4). lIilo.or. Dist . ... t Ceu."g 11 .,uolLoook - N.,I.""I.1 Distllct . 

PartsXUl - A&B, Vlll.oge &Tow" Dire<:tory. 

II. BiliMD",tnctOa1elteero- Gaya.pubLoshedbyGovernmentofBihar. 

12. Bihar Di.LntI O .... tteer. - Mung"" ""blished by Govommcn' ofBilinr 

13. StaI.IS"caIHaJldbook. Biliar (1982),DorectoraleofSl-3tist",.andEv.!u.hon, 

GovernmelltofBiha. 



Jr' 
v' .' \'. 



MAP OF BIHAR 
.llilL:!25Q.9~ 

SHO .... ~G PROJECT AREA I.~ HATCH 

\ 

" 



FOREI~0E~UT~~~Y D~~ih~D!A 
IflltQWm _MP_VU \19 I'I. _ ~ I rnl ~ ar, I _ ~)IC~U. : -~i'o Q' =-~i~~~~~~i;~,~;;~ SCALE ropo SHEEIS o. / -

- ---

----

- _--oz 0' O' 05 



'I' l 



I 

~-

r 
I. 
i:-







++ 



.!:lli'__QL_H_U~fj!:R !)!STRltI 
_s.HOIOING ~STR~UTION Of ~IDS_II~ FHATU.!:!. 

~("f·I~'" 

-t 

.. 

oj; 



~ 

( ~Ti\ 'll~ IleAL fAUU,"';) 



LIST OF TABLES 

gi ~.W~'''''W~"'_'~[''M~_''~_''_' £~ ~ ~. 

3.2.1 :..00-
-1.2.1 :..00- Aur<Jngob<> """" 
~, -I.I :..00- """""oobo- SoI<II 10 
5.1.1 ~ Sol 11 12 

i~: :~ ;; : :;I~ 

::~; Djol!lbullonolIO'''h'omIh<>,",';''~~''''''dqmo'"cIaue«Ir= s.... ;~.~ 

~j~ :~ =-SoI~ 
3.22 ..00- ~ 26 
-1.2.2 ..00- Aur<Jngoba 21 
~.".2 ..00- ~SoIai 28 
5.1.2 -00. ',.,mll'" Sol 29.30 

~7~ ;:; =., ~~,32 
~~~ ~:; NoIaOOa ": ~JS 
::~~ Di51r1bu~onolV,,",mo/hl>,",m~,~ond"ameter_(Ir>e= Sol 3736 

.~ 
22..3 ,-00. GoY<' 

i;j ,:; ~bad ~ ~ 
3.2..3 . .00-
-1.2..3 .-00. """"'ngob<> M$c <5 

i~j :~ :=bo- ~ "7,08 

~~ ~ ;;g~: 
1 ,2~ 

2,2.~ ,,, 
3.1.~ 

S.H 
5.2.< 

6.:1.' 
7.1 .' .. , 
" " " .. , ., 
" •.. 

o;,ltIOO"""OfIOrofVDlumot/hl>~bYSi>ecle>Co:ldkJmel"''*''''= .:, ~~ 

.~ g:: = S9 

::; =::: ::c = ~...,. 
• .00. """"'-b<> S_ 
,.00. """"'"' Sol 

:~ =~ ~. :~ 
,.00. Sol n 

Dklmot"'elcw""ot!!>Jt!onOf lo~~lem>lln""')&No'Of'I"""Ihc. f'rc!ec' '''e<:I ..!'! ;~ 

.~. 

Dlamol""""'di>,"!!>Jlionofto~do~llnm') & no.oI"""""lm· ::: 



~ gggggggggggggggggggggggggg 
~5 ~ eoeoeoeeoeoooeoeeeoeoooeeo 

~~ Z ~~~~~g~g~~gg~g~~g~~~ggg~g~ 
i~ ~ gggggggggggggggggggggggggg 

;" ~ gggggggggggggggggggggggggg 

~ ~~~g~~~~~~~~~~ggg~g~~~~~~~ 

* ~g~~~~g~~~~~g~g~g~~g~~~~~~ 
~ ~~g~g~g~~~gg~g~ggg~~~~~~~g 

~ ,-, 

i~ ~ 8ggggggg~gggggggg~g8gg8ggg 

~~ ~88g~88g~8~~8g~g~~8~gg~g88 
~~ -
~~ § ~~~~~;~53~S~~~E~~~~~~~~~~§ 

, 

IIIII! illlllllllll!lill 



; ~ggg~~gg~ggg~ggggg g g 

~ gg~~gggg~ggg~~ggg~ ~ g 

m ooo~oooooooooooooo W 
~ OOO~OOOOOooooooooo ~ 0 
, 000000000000000000 0 ~ o· . . . . . 

~ gggg~ggggggggggggg ~ 0 

~ ~~~~~o~~~oooo~oooo ~ N 

~ gg~~~~gg~Sg~gg~~~g ~ ~ 

II! 111111 Ii 



- ~ ~~~~~g~~~g~~gggggggggggg~gg~ 

~ ~~~~~~g~~~~ggg~gggg~gg~g~ggg 

~ g~ggg~~ggggg~ggggggggggggggg 

~ ggggggggg~g~~gg~gggg~ggggggg 

~ gg~gg~g~~~gg~gggg~gggggggggg 

~ ~g~~ggg~g~gg~~g~~ggg~Sgggggg 

~ ggg~ggggggg~~gg~ggggg~gg~ggg II i ;;;;;;;;;;;;;;;;;;;;;;;;;;;; 
;~ ~ ~~~~~~~B,,~"~~~~~~g§~~~,§~~~ 
~~ § w~~~~~~~j~~5~~!~5~;EE~~~*~~* 

! 
~.~~ ., .. 

!mlillllll! 



g gOO~"~O~~~~~~"~~,g~"~~~~OO~~~~~~ g g 
~ ~ N ~~~~ ~ ~~ N ~~ ~ ~ 

~ gg~~~ggg~ggggggggggggggggggggg~g g g 

~ ~~g~gggggggg~~gggggggggggg~ggggg ~ ~ 

~ g~gg~g~gggg~g~~gg~g~gggggg~gg~gg ~ ~ 

~ g~g~gg~gggg~g~ggggg~gggg~ggggggg g g 

~ ggg~gg~gggg~gsgggggg~ggggggggggg ~ ~ 

* g~g~gggggg~gg*ggggggg~ggg~ggggg~ ~ ~ 

~:': ., ., 

ll!llm 111!lllllllllll 



~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~~ ! ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 
i~ ~ gggggggggggggggggggggggggggggg g g 

j8 ~ gggggggggg~~gggggggggggggggggg g g 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ Z ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ ~ i! i g~~g~g~g~g~gggggg~ggg~~g~~~gg~ ~ ~ 
~~ z ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

il ; :=:I:§~;;~;;aaE§;9aelli5!!!~!i " " 

" . 

111!llll!II!1 



- ~ ~~~~~~~~~~~~~~~~~~~ ~ ~ 
Ii ~ ~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ * ~~~~~~~~~~~~~~~~~~~ ~ ~ , 
~~ ~ ~~~~~~~~~~~~~~~~~~~ ~ ~ 
t~ N'" ' • 

~: * ;::~~:~~:::55~5~:~~ ~ ~ 
~~ § '~~5~3;~~~~~~~~~~~; 



~ ~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~ ~ ~ 

~ 00000000000000 0 
I 00000000000000 0 0 

o 00000000000000 0 0 
~ .... .. . .. .. ... . . 



- ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

?" il ~ ~~gggggEgggggggg~ggg~ggg~ggg ~ ; 

~E 
:!l~ 

i~ 
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

:::'" "'''' "' ..... ..... ::::'" ~ 



~ ~~~~~~~~~~ 

~ ~~~~~~~~~~ 
0000000000 
0000000000 
0000000000 .. . . .... .. 

0000000000 
0000000000 
0000000000 . . . . .. ... . 



00000000000000 0 
00000000000000 0 0 
00000000000000 0 0 .............. .. 

5~ ~ gggggggggggggg g g 

~~ ggggggggggg~~~ 
~~ ~~~~ ~~~~~~~~~~.. 

~E 1 gggggggggggggg 

~~ i gggggggg~~~~~g g 
OO~ooOoOOoOOOO ~ 
OONOOOOvOOOOOO N ~ 
OO~OOOOOOOOOOO ~ 0 ........ ........ 
OO~OOOOOOOOOOO 
OONOOOOOOOOOOO 
00.,.00000000000 ........ . .. ... .. 

lh 
~§ " ~·E ~ 

II Hi H 
;:g 





~ ~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~ ~ ~ 
~ ggggggggggggggggggg g 0 * ~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~ ~ ~ 
~ 0000000000000000000 0 
~ 0000000000000000000 0 0 
, 0000000000000000000 0 0 .. ........ ..... . .... . 

~ OOOO~O~~nOOOOO~O~Oo 00 
~ OOOO ~ O~~nOOOOO~o~oO ~ 00 
, OOOO~O~~nOOOOO~o~oO 0 ~ 

~ ~O~~O~OO~OOOO~OO~O~ ~ 
N ~OOOO ~ NOONOOOO~OOOON N ~ 
, ~O~noo~OO~OOOO~OO~O~ ~ ~ 

a ....• •• . . •.•• ... . .. . . - . -
~ ~~O~~~~NO~~~~~O~~N~ ~ f ~~~~~~~~~~~~~~g~~~~ g ~ 

~~~~ .~ ~ . . ~ . ~ . ~~ . ~ ~ ~ 

§ ~~~~~E~~~~~~*~~~~~i 



- ~ ~~~~~~~~~~~~~~~~~~~~~ 
m 000000000000000000000 
~ 000000000000000000000 
, 000000000000000000000 o . ........ .... ....... . 

~ ~~~~~~~~~~~~~~~~~~~~~ 

~ ~~~~~~~~~~~~~~~~~~~~~ 

~ ~~~~~~~~~~~~~~~~~~~~~ 

II l :::ill:::!!i::::::ll; 

ij ; ·"~~;="5o~~'~'~~~E~~ 
, 
: , 

Jill!l 111111111 



~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

7 ~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~:S~55S~55~:::~~~~~~~ ~ ~ 
-



~; i ::::::::::::::::::::::::::::: : : 
i~ ~ ggggggggggggggggggg~ggggggggg ~ " r i ggggggggggggggggggggggggggggg g g 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

z ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 
... .......... ... ... '" "'NN ... "'''' "';::,.,"' .... '" ~ ;;: 

§ "'~::'~~53~:;~~E~~~~~~~E~~~~~~~~ 

~ ~ 

i!!lil Illlllll!!llllii!i! 



~ ~~~~~~~~~~~~~~~~~~~~~ 
~I i ggggggggggggggggggggg 
~6 7 ggggggggggggggggggggg 
5; ~ ..... . ....... . . ..... . 

~~ ! ~~~~~~~~~~~~~~~~~~~~~ g ~ 

~ ~~~~~~~~~~~~~~~~~~~~~ 

7 ~~~~~~~~~~~~~~~~~~~~~ II i g~~~gs~~g!gggg~~g~~gg 
;i : ~:::::;:~~:::;:;:~::~ 



~ ~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ ~~~~~~~~~~~~~~~~~~~~~~~ : : 
m o~~~~mom~m~o~~~~m~roo~~~ ~ 

~ g~~~~~~~~:~::;~~~~~~~:~ ~ i 
§ ~~~~~~~~*~~~~~~~~~~:~~i 



~ ~~~~~~~~ ~ ~ 

~ ~~~~~~~~ ~ ~ 

~ ~~~~~~~~ ~ ~ 

~ ~~~~~~~~ ~ ~ 

~ ~~~~~~~~ ~ ~ 

~ ~~~~~~~~ ~ ~ 

~ 7 gggggggg g ~ 
~ ~ N~N · "':~~N ~ i 

~ § ~~~a~~~i 



oooooooo~ooooo~ooooooooooooo 



oo~oooooooooooooo 

oo~ooooo~o~oooooo 

:;.; '" ~ 

~~~O~~~~~~~~~~I~~ 
*~~~~~~~gg:~~:*ii 



ooo~ooooooo~~oo~oooao~oo~aooo 

~ ~~ ~ ~ ~ 

3 

~~~~~~~~: 

II 



00 00000 ooooo~ 000 000 000 000 000 00 

~o 0000 0000 OO~ 000 000 000 000 00 000 0 

0000 0000000 o~oooo 000 00 0 000 00000 

<:> 000 0 000 oooo~oooo oo~oooooo 00000 

0<:> 0000 000 0 00 «100000000 000 000 000 .. " . o N 
M • 

0000 a ... 00 000 ... "'0 00" 00'" 00 ... 000 000 00 

~ ~~ ~ ~ ~ 
::00000 OOOO':,!:;; 000:; 00 ~OO :;0)'::::::00 OO~ 

~~ ~! ~ ~ ~ ~~ ~ 



0000000000000000000000000000 0 0 

~ 
00000000000000000000 0 O~O 000 000 

000000 <> O~OO OOO<>OOOO~OO ~OO~ 000 <> 

o~ooo 0 00*0000 0 000 0000 0Eoo 000 00 

000 0 O~OO ~OO 00000 000 0 o~~ OO~~ OO~ 



0000000000000000000 

g: g: 

~ 0 0 ~ 0 0 0" 000000000 '" 0 

g: g: 

~~~~:~~~~:~~~~g~~~~ 

~L ~§ 

t:,~"i.o~ iL!!~ 
mlmm 



..,...,...,. ... .,."'..,..,.mm.,. ... .,.m 

........ _--"'-..,."'''' ............ ''' 
:::::::::~:~~~:::;;::~ 

.,.00000.,.0.,.00000 - - -. . . . . . 



OOOOO~OOOOOOO~OOO~Oo~oOOOOOO 
.... '" _ M 

'" .., "" '" '" ,... «> ,... 

_~ooooo _ ooooo~oo~ooo~ooo~ooo 
n_ M 0 _ _ _ 

~«> .., ~ "" "" '" 
~m ~ _ «> '" «> 

" " . 

!lllllll! 



"'''' ....... "'''.,.«><,, .... ...... ,.._,...,... .... ,... ... "" ... 
"''''' ........... ..., ... 0''''.., '<>0",,,,"",,,,,,,"',,,,,, ,...,.,..,"'..,"'...,,...,..'" 

N N N 

",,... ......... "' ... "' ....... .... "',...,...,.._ ... ,.. ... ,.._,.._ 
071", ......... ...,<1'''''''.., 
"' .... "'''''''071",'''00''' ,.."'''' ........ ''' .... ,... .... 071 

N N N 

"' .... ","'0"'''''''''' ... ..,"' .... ,..0"'071"' .... ................ "',..,...""071 

l.g • 

li!lll 



~ OO~~OODO~~ OOOO 

Z 

~~~ 
~ tl.~ 

" ~ -I i !~ 
jj Ijj !~ 

~,§ 



ooooooooooooooooooooo~ 

000000000000000000000 0 

'EEm~~~ii~~~ 

~~ S ~ 

l~ l~hihl! 
H miHm 



o~~§ooooo~o~oo 

~ooioooo~oo~o~ 

r--m",omm",,,,"o"''''oL>,,, 
"'0\","''''0><,>0\''' 0>0"' .... 
NIn'O"'OO"' .... "',., "'''' .... ... 
U> .... m"' .................. ", ....... U> 
O", ... NNN""Nr-- ",,,,.,.,,,, .,. "',., ..... ..... '" . -



000000000000000000000 

OO~OOOOOOOOOOODDOOOOO 

OOOOOOOOON~OOO OO OOOOO . .. 
OOOOO~OOO:~~OOOO~~;~O 

~ §~~ ~S~~ 
wo~~mmooo~m_omdOO_O_N 

~ ~~:~ ~~~: ~~~~ 
~ ~~~~ ~~§ ~ ~~§~ 



O~DDOOOOO~ODOOOOD D DDDOOOO 

O ODD DOOOO~~DO~~O~O~~DDOO~ 

~~ ~!; ~ ~~ ;:: 

~~~O~~~O~~~~~~~~~~~~E~O~~ 
~~~~5 ;~~5~~~~~5~5~iii~Si 



ooooooooooooooooooooooooo~ooo , 
ooooooooooooooooooooooo~ooooo 

~~~j;:B~~;~~~~~~~~~~EE~~:~:~~ 

~e 

llllli! 1111 



-:7:i 

~i 

~~ 
~8 

~ 
0 

~ 

g 
N 

oooocoooo~ooooooooooooo 

ooooo~ooo~ooooooooooooo 

o oo ~o~ooo~oo~o~oooooooo 

~ ~ ~ ~ 
ooooooooo~oooo~ooo~~ooo 

r- '" "'''' a en ""~ 
'" 0 0 .... 
'" .... "'N 

W"'NO .... N~"' .... n"'~wwn~N~ ... N"'~ .... 
NM~~r- ....... MMn~~"'N"''''N~~~r-''' 

_~~_'~~~.'NNN'·'~M'~,~M 



O~O~~OD~OD~~ODOOO~OO~ 
~ mm wm m~ m ~ 
m mm ~~ mo m_ 
o 00 ~~ Om 0 ~ __ rl ~~ _ m _ m 





~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

* ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ 
~ ~ ooooo o oovoooo o ~ooooo o ooooooo 

~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~i ~ ~ggg8ggg~g;;gg~gg~g~gg~ggggg 
it ~ ;8g~~ggg~g,§g~~88~~~gg8gggg8 

~ § .~g~~~05B~~'S~:~~~~~'~~~~~~i 

~ E~.,E: ., cr ~ 

!lll lililillil!lillii 



~ gg~gggggggggggggg ~ 
g ~~~~~~~~~~~~~~~~~ ~ 



~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ gggggggg ggg g~ggggggggggggggg 
~ ~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~~~ 

~ M~M~MWM~m~m ~~DV~~WDW~MM~~~~~ 

± ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ w~mNWMMNM~~MMroMW~W~NM~N~OMNW 
3 MNM~~W~~~~ ~~~!!~~~~~~~~~~~~ 

1~li i~:. !:~ !iiJIII! 
llll illl! ill llliiin 



m 00000000000000000000000000000000 0 
I 00000000000000000000000000000000 0 

o 00000000000000000000000000000000 0 
m .......... . .......... . .. . ... ... . . 

~ 0~00000000000000000000000000000 0 M 
I O~OOOOOOOOOOO ~OOOOOOOOOOOOOOOOOO M 

o O~OOOOOOoO ooO~oooOOOoOOOOOOOOOOo ~ 

~ 00000000000000000000000000000000 0 
I 0000000 0000000000000000000000000 0 

o 000000000000000000000000000 000 00 0 
~ ..... . ... . .. .. .. .. . ... . .. . .. ... . . 

~ OOO OOOOOOOOOO~OOOOOOOOOOOOOOOOOO N 
I OOOOOOOOOOOOO~OOOOOOMOOOOOOOOOOO ~ 

o OOOOOOO OOOOOONOOOOOO M OOOOOOOOOOO ~ 
~ . ............................... . 
~ OOOOOOOOOOOOO~OOOOOOOOOOOOOOOOOM ~ 
I OoOOoOOooOOoomOOOOOOOOOOOOOOOOOO V 

o OOOOOOOOOOOOOMOOOOOOOOOOOOOOOOO~ m . . .. . .. .. . ... . . .. . ... . . . . . ... . .. . . 

~ OOOOOO~OOOOOO~OOOWOO~OO~OOOOOOOO ~ 
I OOOOOO~OOOOO~ N OOO~OO~OO~OOOOOOOO M 

a OOOOOOOOOOOOO~OOOOOOOOOOOOOOOOOO M 
~ .. . ...... .. ..... .. .. . ... . . ...... . 

M NO~~~M~WNMmOW~w~~m~NM~N~.N~Mm~~M ~ 
I ~OOrlMO~O~NrlN~~rlOM~ONWNN~MN~Orl~om ~ 

o OOOOOOOOrlOOrlNrlrlOOOOrlMOOOOOrlOOOrlW rl 
rl .. • .. • • . •• ... • .. •• .. •• .. •• ... • .. • 



I~ ~ :::::::::::::::::::::::::::::: : 
~~ ~ gggggggggggggggggggggggggggggg g 

~E ~ gggggggg~ggggggggmigg~gg"gggg ~ 

~ ~ ggggg"gg;;gggggggggggg~"ggO"ggC S 

~@ ~ g:m"g;g·g~gggggg~ggg§"g;~"gg" = 

il : ~::::::::::::::::::::::::::::: 5 



~ ~~~~~~~~~~~~~~~~~~~ 

~ ~~~~~~~~~~~~~~~~-~~ ~ 
~ ~~~~~~~~~~~~~~~~~~~ ~ 

~ ~~~~~~~~~~~5~~~~~~~ ~ 

~ ~~~~~~~~~~~~~~~~~~~ ~ 

% ~~~~~~~~~~~~~~~~~~~ ~ 

~ ~~~~~:~~~~~:~~~~~~~ ~ 



~ ~ " a ~ 
§ ~ 
: 

" 
~ 

~ :J; • R ~ - " : 

" 
0\ 

;!~ a~ 

~~ " ~~ ~ 

~ ~ ~ " ~ 
,; ~ - ~ 

{ ~ 
'> 

~ g 

~ § E ~ • 




