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1. PENDAHULUAI\I

P'1'. Vale lndoncsiti, 'l'bl(. (P't'\'[) melup,alit'rn
pelr,rsithanrt peltumltirnglrn Nilic11.ei']resirl cli
lrrdorresia, )ritllg rnattirArrr.'1rt'l tttattt' tlltli
Sot'orvalio, dit:kspoi' hinggir lie ,leqrlng. If ntuli
clieiisl-roi' iic Jerprrng, bijih nilierL urelerv:rti
lrebet'ripa liali irroses 1r'ans1lortrrsi dirrt |itt'rtitt't:,
pi'o(ess plattt, Niliel dilicruus tliir.r cliangklrt,
nten'.rirr pclahrrhnn Ilrrlantiing, rli pelaLr-rhirn
llalturtnng. me1cu,a1,i illrei'ah Iiirreblre yang
la\\rrI1l lor-tgsor' ienis jatulian fral.urtr-t ut,alL

rct:l;lttll. hul ini rlnl-rrrt dililiaL 1-radn blol< b1t.,1<

jalrrlurn batLrrrn parla lialii lertng clirc-r'irh

iirti'ebbe,l.ang sangirrt bclbirlia),it ixlgi 1rlr.,ses
tlanspoltrtsi niliel.liei'trnt,rrhan lelerng srling
l.eriirdi cli bclbagai jalarr cli lnclonesia.Dunrpirli
lieri'ttnt.r,than loreng melilttrti lielr.rsakrrn
pengelasilll jalrrn, tcLsutuliatnr.a sillruiu)
tllainaser. b;rhliar-r kehilangan jiu'a nrurrrrsiu
aliibat, kect,lirl<aiindalanr lrerlierrclirrir ltrlerrir
tel'l<ena Iirngsung jtrttrhan lrirt.rurn. ['erbaikrrn
dan pemt lihai'aan yalrg clipcllr-rlian
ulttrrl< nremitigasi lclr,ng lliirsirnya clilaliul<au
cleng-atr 2 (rlrra) nretorle pentlel<aLaLr, 1'ai1u
pei'baiki.rr bclulra t.inclrrl<irn pi:i'hlrililrn tlan
pcnteliharirirn Ic.r't:ng sel,clah t.cljlrrlin_t,tr
pclistiu,a Iongsol scltrr pci'llriliirn lorerug yang
tr-rljaclrval scbclunr terjirtlir-rytr irerrr:artir
licrr,t trbtt h an itt.il Lr 1.t rt' t't' t t ti r e itt' t it-t t t ( l)ic rst-,n.

dkh, 1{)9li).

l\claprrn nrtlisrrrlponerlitianini )ri]itu rLrrtul<

trt c n gi de rt t.if i Iir si Ic'r'e rr g ),..1 n g rrt c rn il il;i 1-,ot eusi
llahrtva longsorlnt jenis locliflr11(jrltrrl-rarr
lrirt,r-urn.) dcngi,r r-r nt c torlc liocl; l;t ll
Hazat'd Rating' Sr',sterii (Itl.llis). 'l'rrjtran dirli
penelitian ini 5,2i11, untuli nengetirhui lr,,r'eng

)r:rng memililii potensi birliaya longsor':rn .it-nis
ror,lil)tll$atuiran batuan)da,, triene,ttulian titik
leleng yzlng urermililii tingliat lc.silic.r atarr
biliral,il ).iing tit'rggi diru leleng viing nrenrililii
tingliat lesiko atau bnhaya ),ang renclirh
(autan) pacln daernh penelitii-rn.X1irn[lrlrt dirri
penelttiirn ini yiliLtr rrnl.trli nrcrulrr:i ilirrrr
lLrl(()rrrcn(iirsi 1.el<nis lngi l"l'. V;rlr, lrrrlonc"riri
't'lll( clalitui nrr'lngat,asi. rue,rniuinralisil rlan
ruenct girh b;rlriryir f.i,lng.' ilit,irtrlrLrlliarr lrclistirr rr

uttl;ihll (;,rtuliatr J,iLtrrrrrr) 1,rrr1;r ,[rrt'r'irlt
liai'cblrc heliiitsitt'li:rrr rtursitlith ),ilr)g ([ijurr]l)iri
ililallingiur.

I ) ac: i'r:rh p er.rc I i t ian sec:rl'il adm i n islr'a t.i1tc,r'lt: t a li
p:tc1;r jirlur' 1l'lu):rl)rllti,lsr logist.ilr l"l'. \i rrlir
I trilottt,,sirt'l'lrli.l)lrt,r'rir Iiru't,lrlre. [icr:rirtriitrrrt
\le1rlr. lirtirriltrrttrn Lrru'rr'l'iruur'. Strlrru',,si
St,lrttrrn.Stclrlrulitlonouris rl:rellrh 1lr-:nerlitiln
tt'r'letrrli l-,eLiii ligtiytIittrt ges;i-r'riIis()!"ii8'52,()"

\
l,Sj 02":19'12,11" l,S dan 121"12'0{.1" ll'l'
121"11'29,2" lJ'l (l'}ela liupir []urni Leurbar
X,lalili rtc,r'tgiin nolllor lonrbirr 2l I lj iiii 1,1111g

rliter'Iri t.l<a n ole lr lJal<ris urt.:tni r l O i br non g. lli.,goi'
eclisi I - 1991 Seliirll 1 : 1r0.0()0). scrpcr'1.i 1,1.i1rg

d il,:rnrpillian parla ( la tribar' I . [ )trr, u; r lr Iir] I i(,1 i t ii ul
irrrljru':rli + (j80 lirrr tlali liritii Xlrtlirrssru', (lal)ilt,
tl icapi,r i rn c la Iui j irlrrl d illi.tt, bir i1i nrcn ggr.r nu [<iin
licnrlrrraril lrirla tlrui lllitul)ult lodlr erlil)irt
tiettgatr lrttc il,liil<assilr'. Sorou,rrl;o. scllrirr it tr

.j rrgli tlitptrt. clitc,ntptrli rlengirn jahrr rrrlalir
cIertgan lut.e N'lrrliassar Solou,:tlro. l,:rni:r
penclittirtt tlil:riirrl;rrrr sr,llrrnlr I lirrlrrrr rlt,rrglrr
u,:tlit u pt,,rtrl itilrri tl irti rrl;,ri p;rt.lrr l,rrllr rr .l rr rr rrtli

brrlrtn lrlitrcl, i0 l:i.
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2. TINJAUAN PUSTAI{A

Geologi Regional

Nlenulut Sinrirnrljruttali (t S9 t), scciil'a
noi'firlogi diiertrh ini daltat, clibr,rgi atas -l

sirtrrir n.tltrc la [r 1ie grrnirngitrr, dac ra lr
per'Iiuhtan, clrteruh liarst clirn rlrreltrh
perlatarau.l)aelah pegunullgillr n'rcncrrrlrrrti
brigiiru llarat dirn lrnggala lcnrlrrrr 1.ieta.
l)ibirgian brrlirt teld:r1tirt. 2 r'trngliiri;rrr
p(rgrurungitn, yriitrr 1)t'grrrtr.rugirn'l'iriclrii c[trn
l)egtrtrrtIrgittt liolo .IIe),itt'rg rtien1irn.jrrlrg cllrli
brrlittlrrtrl- tt:npigttla. cleugtrrrlictinggirrrr
ittttirla 70() li0l6 nr rli ntlrs lreluirrliartn latrl,
dar-r c[ibenl,rrli oleh bltuirn granit, tlirn uralihtur.
st,r[irnglran c[i birgian terrgg:rlir lr,nrlrlr llct.ir
tet'tlit[-rat I'egrtnrrr-rgan \,'elbct,li c[erngirri
lic.tirrggirirr nntilr':l 800 I il1(i r)1 di
it1.r,rsyrt,r'r.ttrrliirirn l:luL, c[ilrentuli olc]r lr:ittrirrr
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Batuan Ultramafik (MTos u)

J(cklripol< ini lerr1ili atas harzbulgit. thelzolit.
rvchrlit, rr ebst,erlit. -qr:r'pentinit, dan
clunit.Illu'zbulgi1. bcltt,l'trtta hi.jau s:rtttp:ti
liehitarn;rn. liololu'istalin. lrilcltt rlitu pejal.
N'lincralnl-a halus sanrpiri liasltt'. terdiri atas
olir,in ((i0'%) rlarr pir',,)rsiu ( ltt' ,). Urolzolit.
bel'u,lr lna hii a u lichit,rlrr1ir n. holohi'i stal i n. parI tt
ctan pejal. rriuei':rl lrenyusltnn]'n ialnh olivirr
( l5'),u). lrirol<sirr (25oi,,), dan sisanl.a epirkrt.
ltloi'it, cian bijrh dengarr nrine'r'al [lct'ttlittt'ilt.t
haIus sanrirai liasr,lr'.\Vehlli1,. bersiflt(, pirtlu c1art

pe.jal. lrerrvattu,t l<erhilarnittr. bet't,eli.ql,ttt:'

rrfrrnitili.]latrrrrn initersrtsrur oleh trtittc'r'al
oiivin. seri'1;e,ntin. piroksirr rllrtr itldirtgsrt.
Sclpent,irr rlnn icldingsit bcltillt minelll Iiasil
ublrllan oi ivitr.\\Iclrstei'it. beru nt'tlt hi.irrrr

hchitnnurn. hoLrliristalirr. parltr dan lroj;tl.
Ilatunn initelsusLrrr olcl'r rrriuelrl olivirr drrn
pi rrol<s i u beltiliut'a rt ha lrts samlrai scr,latr g. 

.j 
rr g;r

clitonulian rrinet'll ser'perntitr. l<lolit. serisit
rlarr rnint lal li.cclap urhal'a. []atrratr irri tc'lali
nrc'uglrllmi lrer)ggel'u-qan. h-irigga di trcbei'apa
tenrpat le.r'dapn1, pcmlintonitatt clalattr rtltttt'lttt
sangal hlrhrs vltng nrenipcrlihltt,kr.rtt st.t'itkt,ttt'
l<atllilas. Selperntirrit. belrviu'tur liclrtbu t,tu't

snurpni lielritunran. bclsifht paclu clirn lrejal.
berr'1eksttrl nIariitili clerngan surfunall tttine't'ilI
:rutigor:il. Ir:rrptrug rlatr ttltgnc'tit. Ilnrtrntrrvlr
rue,rnpellihirtl<ln st,r'rrlil,ttt' lieliar drttr crlntitt
seslu' ]'al1g belttktn'an rtic'gaslioyris. l)trnit.
bc,r'u,arnn l<chitlrrnrtn. 1.ladr.r clatr pejl1.
1rert,el<srrl afturitil<. N'lirrclaI llen\rusr.ulr'lvlt iaIalr
olivin. piLolisiu. pllrgiol<las. scrliliil. sei'pentirr
clannragnet,it, bc,r'btitii' halr.rs sartpai seclaug.
NIiner:ul utlrnur Olivin beljtrnrlah sel<ital fX)%.
'l'rrnrplrli a([ar1y:i pcn]-ilnl);rngilll dan
pr:lenglirrngan l<enrbar:ari ],ang clijrulpai pacla

lriloJrsin. )ra1lg ruencililiart aclnul'zr g,e.jala

clclorurasi 1'ang dilllnnri oleh batr-tntr ini. Di
br,bclr,rp:,r tenrpat. clunit, terser'pentinlian iiuat
1,ang rlitturj uirlilrn cl.ali struhtrtt' sisa sepelti
ialing clan biri'ih - b:rljli nijtreral oiir-ineclatr
piroksin. ser'l)crltir) 11:rn t:r1l< selragai nrinelal
peugganti.

Formasi Larona Qpld

llonirirsi T,alona t,clclili dali [(onglonrcr':,t1,,

hatuirasir'. hatulenrpr.tt.tg dengansisip:trr
tufn.l(onglortteraL. irr.t'u'artra lrclaltu s:trttp:ti
liclabr.r kchit,:unr,rn. l<ornponen bei'upit
Lrat,r.rarruItrimra['ili. batugrrnriring l,etdar.rnl<:tn.
liuarsit. r'i.jang be,r'ul<ulan I0 30
cnt.nrenihr-tlat t.auggttng s:tt.t.tIrti I)1r'tl)l)u[4t,.
tclelint, pac1irt o1eh bat,rrplrsil l<nsl,rr'liecoliIatan.
sc.tcrnpat. giunpingan. lrilahan ctatr lrc'rttas

a

i<ui':urg b:.rjli. tc.blrl tiap 1:rpisan nrinittttttri 25
cn1. nrentpcllihatlilrrr per'lapisan belsrtsttt-t.
13attrpasir'. bcru,aLna liclabu sallr llili colil:,rt.
bell.rutil l<:rsar. liornpr.,uert belttpi't licping,rn
br,rtuan, iugir 1<ualsa dan ltir:<tksin. cttltttp

lrad:rt. pellapisrrn baili, di Lrelteral.r4r 1,otnp:rt

nrentrnjul<kau pell:rpisntr ltelsttstttt, loltal til'rp
lapisan srlrrtl.xri 20 crn. [,c,-rnpttrrg, llc'Lrvitt't't:,I

kelabu, herlapis lr:ri1<. bclupa sisipatr clnl:,tm

l<onglomentt, irtau dr,tl:rtn ll'rtttpasii:. lteri'sifat

lraclat. scl,entpal gantpirrglttr cl:ln mcngartdtttrg
firsjl (lastlol.rocla. soterupat je.j:'rli cllltin. tebal
tiap lapislln sanrpr,li I0 ctl.Ttrfa. bertl rtLt.tlt

liclahu. Lrcr'br-rtir halus cl:rn Jiornpak. b<'rttltl't
sisiparr dalarri b:rttrpasir'. lreteb:rlan tttert,'r1taj
I 0 cnr. [:ielclas:lllctn ]<eslt.tt:.t:tn litologi clengau
[,'olnr:rsi J]ono T]one ('l'nr1-,b). It.olnrasi 1,:,rlonu
lrc,r'r-rnrrrr X'liosert :\lihir' [)lioserr. s:,ttttr.ttt
hrtr.r:ut ini clicndlrlrliarr cl:llntrt lirr91<ungaIr Iar-rt

dungli:rl sarnlrai rli,Llllt.. Scbltt'ltnnl.a me)iptrti
pe'brrkit-an clitrt::lr':l S. \Valii sanrpai desa l,elea.
rli lxrgirn sel:rtr,rn Lcntbat' Ruughu.
tcbalse-.liital l0()0 rIr. Ti'ot'nr:rsi J-alotrn clan
l,'olrnasi'l'onrrta teri'tindih sccaI'[t tidilli selalas
olch enchprtn tlitt.tittt dlttr nIrtr.iutrr.

Formasi Matano ${mJ)

li'olrn:rsi nratnr-ro terrdili clari bittuganrping
habltrl dlur lrlrlsilutit. rtap:rl, seipih. dcngan
sisiPan i'iiang tlan bittusabak. Jroi'masi N''I:ltarto
hagi:ur Jruivah cliternp:rti oleir itt'rtuganrpirrg
knlsilut.jt, be,r'lapis clengan Jcnsa ri.iang, seclarlg
bagian irtlrs rn(-'1'upi]k:r11 perselirrgan antala
batuganrping peial rl:ur tcrhabiur ulang. napal
c[an serlpili clengan letrsa batusaba]< tl:ur i'ijring.
I3atugar.nping. belu,arna putilr liotor sat.upiri
lielabu. benrpn cnclapan h:rlsilutit v:urg tc1ah
nrenglrablur uiartg d:.rn berlbut,ii' halus (lutit),
perlapisarr strngat baik dengan liet,ebalan
lirpisan ant,ara i() I5 cnr. dibebclapa tenipat
dolomit,an. cli tenrpat )aitr trrengandunll lensa
li.jang sct,cnrp:,rt perrl:rrttran. Napr.rl. belrvalna
liclalnr si,rr.npLri liecokllrtlur. bclsi{irt, paclat clan
pe.jal. tc'r'1ipat liu:lt. be.r:Japis buik dcngan tebal
l:rpisan s:lnrpui I5 cni. [)i ]reberapa tempat
1.r:r:dapa1; Icnsa rijllrrg cliln sisipr-rn 1l:rtusilbr,rl<.

Serlpih. belu,irulr liclahu.beri'si{'at pe.jaI d;lrr
pacl:lt bcllapi-s bnili clengiln lietebaan lnpisrrr
sampr,ri l-r cu'r. tr:r'kacl:rug ganrpingarr atati
lrill)aI:ur. Tiija ng, bet'n,ai:'ttit helabr.r sanr p:r i

licbir:uirn clan coI<lat I<eurer:ahan, bclsifirI pe.fal

ctan paclat^ btrlupn lensa at,ar.r srsip:rn dalanr
bl.rt,ugumpirrg clan n:-rpiil. iieteb:rlan sanipai 10

cnr. Jlat,trsab:,il<. bei'lv:rrna coklat lielnet'ilhiln.
l.)aciat clan set,emllat gantpittglltt. lterlltlt:r
sisiJrau clalanr selpih datr rrapaJ. kctr:ballrrr
slrnlpai I0 crrr. Ilc,r'clasarli:,rn li:,tucluttgr,ru fosil
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brrtrrgarnpir-rg, yaitr"r (iloltotrttnt,ttnit sp dirn
I[etetrohe]ix s1.r, set'tir Rittl ioIat'itt clalanr i'i.jerrg.
Folnrasi Nllatlrno clicluga benrnrul l(april i\t.as.
Satnan iui clicndapkan clal:rnt litrglitrng:.in laui,
clalarn. Sc:btilan folmasi rnenurnjung pacla ru'ah
baltitclaya - tinrtrllaLrt ditri Sungai llanlar
lf ulu sanrpai Iregrrrrtrngan 'l'onretincLo.
Iietebalan serluluh lapisan ntencapai 550 ut.
I{r,rbungi.rn dengan Iiourpleli [ ]1ti'aniafili
ltelrtpa seslr l naili, ltiasanya l,iet'upa suatrr
lai ur temriIonitlia n rrtatr telser'1ten t,inl<ar-r ya n g

llisir mencapai puluhan uretcl tt:llrlri\,ri.
Satuan ini meninclih secaltr se,lalas f'olrnrrsi
Lanrusit, sei'tit terl,inclih secara tic[rrli se,lalas
oleh ll'cirmasi 'l'or-nata tlan l,'olnrasi Lalona.

Melange Wasuponda (MTnw)

Birncrrlr (N{ c lang'e) \Vasr.rp on cl i r ( I l'l' r n i) te rrl i l i

clirli bongliahan i..rsing, scltis, gLrlles, llrt.nirn
mi.tllli, arlliboilt, rli:rbas mtrlih, brrl.r.rrur
r-rh,r'arnafi li (1rilii'it), birtugirnrpir.rg tclrltrunkan
dan elilogit. bcnrliLrlan duri ltebclirl.rtr
sentiurctcl sanrpai pr.rlulian uretcr'. lraltl<lrn
t'lttt.rsttrt rnetot', t,r:r'ut,lrnrrr clalartr llilssrl (1rlsi,rr'

leml;trng nrelah bcrsisili yi11rg sri'ing
ntentrnjrrlilran 1-reldaLrrran, sclen'rprrt Jullir
rncnrpc rlihatkan ser r'1ten t,init yan g tc rtl lr u n iiarr
(rikrit). Satuan lni rlidrrgii nrelrrpalian bancrrlt
tol<tonili (Sirnancljrurlali. l991), bei'clasar'liirn
l-rerih-rli lrorrclin yitl-lg rnenurnjlrlil<rrn liersar.r

lrenel<r.Llian clan lcnrpur.rg bclsisil< r-ang
teldartnlitrn. IJelcli.rsar'[<an lietiirr[iiirn lrongliali
asit'rg yaug belriinur'l'elsiei', clipei'iiii'rrlirin
satuan ini terberntLrli r[ir1anr ltrjui' pe:nr.rrrjamtin
Z:rrniln Iiapui'. I(i1.el.ralirn snlit rlil,entr-rllrn,
htrbtrngannva clengiln Jrrrtr.rirrr trItlirn'rtrfili clun
]i'olurasi N{ atano belupu 1rclsc nlrrIran tektor.ri li.
Sir.rgktrpltn baiii l,erclapaL cli clirerah
Wtrstqtr.rtrda cli balalda1,u I)irnarr Nl ittitno.

EndapanAiuvium (@aD

IlncLapar-r Aluvirrm terdiri c[riri lrrnrlrr,rr',
lentpr.rng, pirsir'. l<cliliiI clau l<erlakal. Sat,rran
ini nret',.tpalian uncllrltitn sr.rngai darr laurr-r.
Sebalannf il rneliptrti rlattr'au di tlaert'iili
Walar-r.

EockfaLL (J atuhan Batuan)

Nlentn'ut llitchie (1 tl6li),rzrr1i4r11 :lt.au jirLLrhirn
brrtu:rn :-rdi,rlal-r gcr':rk perltindrrhrrr.r nratelial
Itatu cluli scbuirh leleng yitltB cur':11)t ulcltclLrs
stlrptti l<c barviiii lercng. Pelpincl:rhal rLapat
teijadi nrelah-ri pl'oses jatlrh bcbas, uicruant.til,
menggoliurling iltaLrpLln nrerlunctu', gr,imbur'
lionrlisi jattrh:rn batuan ntcrtru'ut liitchicr
(1961i). torsebut, clitarnpillltn selleli,i ltrrcLl

(.larribar' 2. Jlitrrhan battrirrt rt,ipat clr",,lrrrJtlian
berllr:rg'ai ntacllrl lalitor', tclmilsrrl< str.rrlitrrr.
lratturn yang lir-rlirng baili, lionrlisi ur,..,ltlri air.
titnah, [resultr]tan ltaclit lionsli'r-rksi leri.eng.
pclnbirhan ililinr, pclaprriilin clan pohol
l)ollvrrngga. .Jatrrhan biltr.uut serpan.jitng .j:iIan
i'ava drrl)uL tei'jacli pada clae,r'irh leleng rlurni
irtau k reng Jrurrtilt. lictiliir jaluhan \rrr't.rrari
mencapai .jllurr rat,a, jatr"rhirn bat.tr nrerrjlrli
belbrtiraya irirgi pcnggrrna jrrlan, sr.rcluh ban1,i1[i
1<orban dirri liusrts lieruatiirn ],a1rg discbirblian
cileh jatrrhiln ltatr.ran.

( lnrulirrr' 2. 1\lotIe lreljalanan.jatrrlrln
i.ratuirnnrcnur.ut, ltitchie ( t ttt;li)

.r..' r..r 'i. . , : ii. l, ..' ..r t.','.. r'.',

l?ocl;lirll llrtzrrrrl Ilat.ing Srsfr,-r-u (lillliS)
:.rditlalr penilrrian tingliat kei'alrrnun / ltrrliat,ir
jatrrhiir lratrr tollrarlalt lit'irrnrrnan peurakiri
jalar-r di se:par-r.jarrg jalan yang bei,lt,r.crrg.
N,Iet,ode ini clil<embrrugliun oleh Orergon St,iitcr
['ligli*,ay I)ivision (l'ielson. cllili. 1f)1)li) prida
ttrhun 19E I, cliniirnrr pac[:t sairt. itLi l,erjadi
l<ecelal<aun lieletaapi rrliih;rt kirslrs .jatulrrrn
lrirtrr. l\tlrtPrrn ltirl )rung (lit,injrirr rlalam Jittckl!tII
Ilazatcl llttting'Srsfc,r-r.r ini, clibagi merlarli l:)

(tiga) clenrerr uttrr.nrl, yilittrr

1

:l.,pi Hrrpl:

I
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GEO'AINS

. In{tn'niasi nmunr vang bei,isikan terntang
loliasi rr-las jaliln. tit,il< liilonreter (ulval
akhir'). tanggal sr-rlvei. clan blrtas
hecerllirtan lienclalaau vang ntelintasi nrrrs
jalarr rtiseliitar' lerenB itu.

. Iiaralitelislik getutctt'i leleng rlarr l<atr:goli
.jr,rlarr )rang beri'isi Iietilggian lcleng.
tingkal, ef'ektifilas palit (ditcli) clalaur
nlcniilrnltung l<et'ntrtululn ltattran Ier.errg.
lebar j:r1au. r'esjlio peuggllna .jaJan.
liecc,pat an l'encitnlt. selta ltcrscr.rtasr' .jar'.rk
pantlang.

. I(a la litclist il< gcologi. benrpa l<onclisi
strLrlttr,rral vilng nieJ iputi Inglrrrrnnrr
liondisiliekal rlan et'osi. iliksi bal rrun.
tingliirt elosi. r'oltinre .jittr.rhan d:rIani sr-ra1,n

nra-qsr:i (bloli). iklirrr :rtau a(la :rir,pada
Jereng selta serialalr jati.rh;rrr battr yrrng

l)cl'ri lr It tet' j a rl i p a cln cl acln h ter'-selt ut.

St'lrrnrlt sliol l<lrtc.got'i pndll tr,rbc,l I<o'u uclian
diirrnrl:rhl<an. trnt,ulr nrc.rrgetaltui ir-rrnl:rlt sl<ol
sturtu lt,r'c.ng. [,clerrg dcrrgau s[<or r.ang tinggi.
nrengirirlil<lsiliirrr lisilio 1-arrg lchih besai..12
Iin t.e go li t,clseLttrt nlel'e [)i,e sen t.a si l< an ele ni e n -
clerttcn signifilian rlali t'ot:li{itJJ (jatr-rhan
bi,rtuan) yrilnEi niembe li lront,r'ibusi balirll,a
secalir licselur:uhan. I)aliun Ilrx.li{alJ J{azartl
llatittg 5'rsLr:rl. kctet'11irtusan -yilng di iumpai
l<c,banr.aliarr pacta kcni:lnrpuan perrilai cl:ln
seberi'apa konsistert rnet'el<a dalarn
nrelrgilltcl'pletusi clitn nteng:rpIil<asili:rn
l<r'jtclia per.rilrrian. nreskipun tet,alt nreugingat
[ralru,a setiap Ieleng 111(1lilpultt'ili resi[io
t,er:jaclinva 1ongsol atau iatulran ltatuan.

I(onclisi sutrtn claerah dibagi .- bagi nrenjacli
lrc.ber':rpa jcuis bei:cla-qai:kan li:rsi] sl<or-i11g

),atrg rlipclolch. besal skolir.rg lte.t'beclit beda
serl,iap claelah clnu pastinya rncnent,trl<alt anr:l11
atau tidlll<l),a d{rcfirh telse:but. seltcrti y:rng
disajilian pacla tabel cliltau,ah ini.

'label 1. I(r'itertia pernbobcltan suatu c'laelalr
ber:dasatlian sl<ri' hasil Ii.l I R,S

3. METODE DAN TAHAPAN PENELITIAN

Pcnr{lrnrhiian clata layrarrgan rlilalir-rlirln
dcngrrn lrengannrtltrr Jlrrrgsrrrrg rli Iillt,rng,trr
(.jrrl rr i' tr';rrrslror'1nsi logisl il< P'll. \'rrlc Jncir.,r r,,sirr
'l'bli) dac,r'lllt Iitrrelrl;c. [iecl-rrrurt.:rn ],llrlili.
Strllrn r,,si Sclatitri. Adaprrr.r ltcgirrtan "\'ilug,
tlilakrrlinn,:laIurrr pcrrolit,ian lltlr;rngltri. an1rl,rr .
llir rnencntul<an let'c.ng ra\\,arl long,sol valtg
al(an ittinjau. merrget:rhtii lionclisi ler,r:ng
secrAli:l ulllLun. tr':rse ja1an. per-rearnbi [ai1 11;]ta

\,isr1rl bentul< leleng. ntengatnltil gamltar.
leleng l)er stasjtur yitng clit,ini:lu.
nrengLlrrl)Lrlki.rr-r clata B-eolltetli loleng scrta
d:'rt,a gerologi J,:rttg nrc1iputi liolclisi st1u1itu1n1
gcologi clan elosi. serlta ililini clan
kctc-r'rlap11:rn air. ]ltenglu]tprllliall histoli
atar.r scjar':rh l<erunh-rharr Ielc,ng yang pel,r1ah
terjacli. cllrn nrcrnberil<an rating atirll
penil:rian lclr-.ng lit\\ran krngsor. yalrg
berr'[rahava iragi lrenraliai jalan bei.ctils:,rrkar:r
nre.toile Roclifitll llazard llatittg St.^stent
(R IIIiS) belilasrrr'lian dali al<r-rmulasi dattr
geomc.tli clan clnt,a gcologi. scrLi,r nienerrt,rrhan
nrirla lol'eng.vi1r1g paling beresiko cttin paling
lic'cil i'esihon)'a tcr'haclap per11i1liai jaian biia
nre n guJ lruri he Ion gsoran belcl asar,lia npoin clari
lrer':rtirrgan bclclasnrl<an nietocte llockfall
I lnz;rt'cl li,'tt ing,\'1.<1r,/,, ( lil I RS).

Adaprur plosccltr r pengrlmbilarl clar.r

perrgolahan data lapangan yang cljlakulian,
5,'riitrr penglurrbiIan dat,a tinggi 1er.eng. tjngliat
Iieefehl,ifirn clitcJt (parit), tlvc't.ttgrl Veltir:lc
1lzs1i (r\VIi) atau lesilro liendalaan f.ata -rata, lebai' .jalan.iarak paltclang. konrlisi
stlr.rl<tu r: liasrrs satlr (liehar'). rock fi.ir:tion
(ff iksi batuan) liondisi strulttul kasus clua
(elosi). ulintnrr blol< :rtar-r r,olume clilli
ror:liiltll.iklin dan iretelclapatan ail pacl:i
lereng -qerta sejalilh jatul.ran b:rtu yarrg
penral'r terijndi pacla daci'zrh peneliti:rn.

4. HASIL DAN PEMBAHASAN

Ilci'rlasat'lilrrr 1tr,'r:rgirnrat:rrr s{:to;il'rit llrugsung
rlrn pcrrgarirbilarr datl clj Jrrpangan clonglrtr
rrrenggrrrr;rkar.r nrr,:totle Iilx.Jilit II I{;tzttnl llatittg.
S.)-sIr,,ttt ( li,l IIiS). rrr:rlir rlipcloii:h rlat,a selriigai
helil< rrt,:

l. llurlrr st:rsitrrr I I(N. 2l
poin st,lrt:s:u' 1,|,1. yang
tlttliLtl.r Atllillt. apalrill

1 700 rliPerolelr
her':.u'ti i0r'c.tr s inl
tor"jlrrli .jnt,rrlrarr

brtt.ru:Lrr pnrla lcrr,'ng ini. r:silio hrlral-lr
):ang rlil-inrbr.rllirtr sangill. l<c,cil .

liB ?r ii iliIls-1q1t, ]itrilr1iri:i:l,i

1

l

lir! - -lr:'n

10$ -:0!l -!

t_

Dafla.!1 tirseLrl: p*1n dir-aryada:. A!atri:x trjadi

iairrSftr banr. rlsil:c tus diilmh-tkm tuerp hsr.
{r.si}ic rrdu}q , tiuf!i]
DrraL ters*i:ut rnrsr.lt: ddmi l.;ategori uLrp ilnill
Resiko bahrva rars di:i:rbuikm iidali ti!:air Le:il.

ir;siko reudah - sedargli

.lafrah itrlrbtrt tranik drian kats-qcri anan E;siko

talu,'"r lurg '1iaifflntil:il sili?at !:$ji. I.reiikf, rid*:

sla - rerds!].
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(ianrbal i3. I(enilmpaliArt secrirlrl ulllur11 lelcng
pacia stitsiun 1

2. Pade stasiun 2 l(l\{. Z.l I (i00 cl ilrt'r:olclr 1,,,irr
sobes:rr 261, r.ang bei'trlti lereng ini pt'r'lL.r

cliu,itspnillii rIau ber']r;rLi -' lrati rrpabilri nrellrliri
ler'<-,r'rg ir-ri, liai'curr apaliiLr teljircli .jrrt rrhirn
bal,rral-r l)itcil lcl'ellg ini, r't,rsil;o brrl'rir-\'ir .\,iing
<[itinrbtrl]ian cu l<rr1.r Iresirr'.

(larnbar ,1. 1(en:rurpiilian secai'u rurru11 le-,r'eng

Ilrtlu sl;tsitt rt f

ll. Prttla st.risit.rrt :i l(['l . : I l 500 tl il.,eloloh 1,,,irr
seltt:sltl' 69, .\/i,lIlg l)c)t':lt'ti lcli,rtg rrti ltlllittl.
itIitlrilrt terjacli .jrrl.trhttr lr,al;trirrt lriirltr l,-,i'en g i n i.

resilio bairal,ir vrrng tlilirrrhuIliirrr srrngrr1. lit,:cil.

Clarnb:ir' 5. lieniin-rpalian sercarit LunLlnr leleng
parla stusiun 13

.,t. Pirctir stitsiun 1 I(Nl. l l F.t0() rliperolrh yroirt

sellestir' 11i8, 1,ang bt:r'in't.i lr:r'errg irri t:Lrlirrlr
i.u11i:Ir1. alti,rlrilir tor:.jridi .jittr-rlritn lrirt,turn ltitrlir

lctt,ng ini. r't,silio [rirhitvrr 1,errg rlitirrilrrrl]<ar-r
t icl:rli toi'lrrI u bc'sar'.

Llanibar' (i. I(ennmpirkan secara urrrLun lclerrg
pada stasirul .1

5. l)rrtlrr st.rrsiun 1"r [ii\1. I I l-;j{)0 rlilieli,lulr 1,,,irr
sclrt,srtr l(ii. yrrrrg lr,,i'rtL'ti lcrcug irri r.rrliLrlr
iilliiul, lllral;illr tfr'.iir(li jlrtrrilur lrirl.rr:rn lrtrrli.r
Ir,t',,.rtg irti, i'csrlio Lrtll11,11 r'iirrg clilirrrlrLrlllrrr
t itl:rl; ttr'liilrt lrcsru".

Llrrnrllar' 7. l(onlrnrpillian secuLrr urlrur]r lereug
l)irda strlsiun i).

(j. l)rtrla stttsirrtr (j lil\1. 2l ll00 tlipt,r'olrlr p,,irr
serlrcsrrr f 58. \,ilr)g l)elir1'tj lci'ertg irii prr'lLr
tlirr.irspirclrri tlirrr lialrrs lrrrr'[rat i - lrrrtr irl.rllrili.r
nrclirlrri ler',rng ini. lirrlena apirlriltr trr.jlrtli
.j:tl.rr hirn lrrr t uiur 1,rt11r lrrt,ng i ni, r'c'silir., Ira lti.r.r,ir

.1,rrn g rl i t.i nr h rr I li irn cu k rrlr i.,csiri'.

(.ianrbar' 8. licnanrpirliiin secil'rl Luur.lrll lerleng
l)il(la stxsiun 6.
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7. I'rrrln s1 rrsitut 7 I( Nl. 2 I + I (X) ilipclolclr p,,iLt

sL,lrosur' 2:i7. )'ang lrt,r';ri'ti It,'r't,rrg ini pelltt
cl irvitslxrrliri rlrtrr Itr.rrtrs lrerlrat.i h;,rfi irlralril;,r
rrrr'lrrlrri Ici'org ini, kalcn;,i aplbila tcri:rili
jlrlrrlrirr lrnlrrirn lurtir k,r'errg irri. r"r:siko lxtltirr':r

"r'rr 
rr g rl i I i in lrul lilr rr r:rr lr rrp lresar'.

(.1nrtihal l). Iicnnrnpaliuu serolln ul1luln Ielc,ng

1r:r<llt stasiun 7.

3. [)lrla st.lrsirrrr 3 l(il,I . 2l t (XX) ctipci'olc.h 1,,,rn
selrc,+rl I,9{). r,lrrrp- lrelrrr'1i lr,:r'enq ini crrl<rr1,l

illuur. rtplrlrila tt i',iirrli .jltlulltrr lrttiritrt Irarl;r
lorcn6l irri. r'Ersilii, halrava -r-rrng- r'litintlrrrll<irrr
tirlnli tcr'lrIrr lros:rr'.

(l:rurbru 10. T(crranrpilhurr secala 11rrlulu lr.reng
plrla st:rsiun , .

1). I)lrla stasiun 9liNl .2() 1 1)50 rli1.rero1t,,lr lroin
st'ltcsat' i,9(i. r'nrrg ltct'ltt't.i lc,r't,'trg ini r.rul<rrp

llnliln. irlrrrlrilrr tlr'.jitrli .jrrt.rrhrrrr lrrrt,turrr prrtllr
lert ng irri. r'osilio h;rhar-rr .-r'arrg rlilinrbrrlkarr
I.itlrrli ter'l;rl u lresnr'.

(lanrbar I 1 . l(e,rranrlral<au sccal'a uluul11 lerleng
pada stasiun f).

l(). I'arll stasiun |{) l(Nl. 2() "l- ,950 rlipelolt.h
l-r,ritt solrt'slrr'2.lli^ r-:urg lrr.'r'lrrl.i lcrcnq ini plllu
rliwas|:rilni rlarr lr:rrrrs lrr'r'hlr1 i " lrlrfi lrl,,abillr

mcl:rlui lorcrrg jni, I<:tlerrut apabila tt,r'jarl i

.jr1,tr1r;,rn blll,unn plirln lelong iui. lr,rsilio baha.r,a

),1rr g rli1.irnIrrrlliart cruiiup blsrtt'.

(lunrbai' 12. )ienlrmpal<an secrai'a Luruul lercr-rg
parla stasiun 10.

I l. P:rrla stnsirrrr I I liNI. 20 + 800 clipei:olclr
poiu selreslr'2?(). ).iln{i 1)ol':,li'ti 1el'r'ng ini peliu
dirvasprtclr,ri clarr lr;ri,us berlrnti -- hati alrrrbila
rrierllrlui Ici'cng ini. lilu'enrr airnbila tcrjacl i

.jlittrlr:rn bnlr-urn parla Iclong ini. r'osilio bahayr.r
vrrn g, rli t irn lr ri I lirr rr cr-rliup lrcsrr r'.

(,iarrrbar I3. Iienatrp;rl<an -qeca1'a Llnluur lc,r'eng
pada stasiun 11

I 2. l'atll st rtcitttt I 2 Ii N'l ?0 i 7()0 tl ipclolc'lr
poi rr st'lresrrr'2[?. r'lrirpi ht,r'erti ]elt:nt{ ini l.rcrlrr
cl iu'asprtrlai dnrr llu'rrs ho'hlr1,i ltat,i rprrbile
ruerl:rlrri lt'r'ong ini. lirrrc'r'ul ap;rhil;r tr,i'.j:idi
irrlnlltti llittt:ln llldrt lot'eng irri. rirsilio ilrlutr.rt
):iuIg rlilinrlrirll<:rr <:ttliLtp bcslt'.
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Ganrllar 1-1. I(enan'rltalian sccitI.lt unlLlnl lc,r'ong
pacla stasirnr 12

1li. l)arlir shrsirrr.r l li 1(N,l 2() I (;()() rlipeloleli
lroin scbcsirr' {X), r.i.tr.rg hei'ui'tj ler',.,ng irri anr;rn,
irlralri i a te r j arIi j lrt,r.rlr:rrr ltir t,r-rirrr pa rlir le i'crrg in i.
I'esili() bithavit yallg- (litirnbtrllran sungut lieciL

(lambai' 1 5. lienarnpal<an seciilit rurirtn) leleng
l.rarltr st,r,r s ir.tn I l.l

I-l . ['ailrr strrsiun ].1 l(\1. J0 + 5()() tlilrct'olelr
l)oin $1,[)csiri lXi, r,'lng ltci'rri'tilt,r'rng irri irrirrtrr.
ripal;i lrr lerjarli .jat ulrrrrr lrir l.rrir rr piida lt:r't,rr g i r r i.

lcsilio b;rlrir.r,rr l rlng (liiriliiIirrIkan srtngrtt l(ccil.

(inurbitr' 16. lienirnrpirl<an seuart:l ullrLlr)l lelcng
padit st.iisir,rn l-1

lii. l)arln slrrsirrrr I5 tii\l .:() 1 ,i()0 rlilrti'olch
ltt.ritr sel)csrtt' I 5(). -1,1111g,, ltt,i';u ti ltrlclg irri
ctrliup illniul. irlr;ririlrr 1,tr'.jirrli .j;rlLrlrirrt liirtrrrrn
qlitl..t lt:t'cng iLri. r'csilio lrzrlnrl,a -\.ilrlg
tl i ti rrr btrll< irrr t,itlrr Ii tt,i'l; rl rr I resirr'.

(.lirnrbar' 1 7. Iicnarultiil<iir-r secilrii Lurlun) lereng
pac:lii sttrsiun 1ir

l(i. [)irtlit sl,itsirrn l0 liNl . 2() f ij()0 rl ipr:r,o1clr

lroiti srbesitt'1.1-[, 1,11ig ]ror';rr'1.i lelcng irri
r:rtlrr-rp irnliilr, t,tp:rltrltr 1cr'llrrli .jat.ulrirn llrrt.rr:ur
pittlit lrt'ertg irri, r'csilio ltalrrr.t'lr ylllg
tlitinrllrrllilrrr t.iilrrli t.ci'lirlrr liesrrr'.

(Iitrttlral I8. [(rr-rirnil)rll(iln socilt'il un'luln lei.rng
parlir st.asir.rn 1(i

17. l)irilrr stitsitttt l7 l(i\1. l0 I :0() tliIL,i'olelr
porn si,lrt,sirl lrlli. r,itrrg lrclrirt.i lt,i t'rrg irri pci,lir
tliu'tr-"ltiirliri iliut Ir:l'us lrtllrrtLi-li;rti alirrlrilit
nrt.litliri lclc,rtg irri. li.rrrt'rrir irp:rlril:r tt,i'jlrt,[i
jltrrlti.rrt Irirl.r.rirn ltlrtlir lrrlr:ng iiti. rt,,ri]iri ]iitltiivlt
yirrr g, r I i t inrlrrr I liir rr crr Ii rrlr lit.,slr r'.

(lanrilir I9. lie n:ilipaliar-t sccrllri ur)runt Jeleng
patiir sl,lrsiun 17

Si't,ilip strtsiurt ntcnrililii lert.ng rlcngirn
1i;tlrilit.elist.ik Yilrlg [,le lbtrlrr. seh rrpSg:r

lurrJ)!lllasilli:,ttt lroirt lrtrrliec[ir-lrcrllr,.1,1111g lrt,r'rrrt.i
t i rr g lil t. lrir]rirvrr vring di ll rnbrLllirrn j rrgir brr.lrerlir

lretlrt. lrcsrtlittr lroirt f.iup cl i1rr,,i'olr:lr pilrlrr
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s('1iill) st,rrsi rrrr nterrutr.j u1<1<att lresittrittt lrrtltltva
\-alrF, rlirlrlt tcr'.irrtli l.rrclrr lct t'trg t.ct'sr.'ltttt.

IJlli lirrt irri rrill lirhtlirt g t':t rtr \ ;t l)!l ttr('ltt r rr.i rrlil<ln

;1r'altili lroi.ar' lrotcrr"rial lralral'1 .\riil)u rllrpltt
rl i 1 or',f utli 1 ra d :r set,i :r1r I ct'r.'rt[4 stlrsi rr n.

ll] -t-,',..', ['l ,-'.,:'.,. ',,,,,, [l i':r.'.r .l:':,:t::]r:

(iltnrlutr' 20. (lt'aiil< lrcsrtt' t'e-'silto sctiap st;tsiLttt
l)r,:r'rla.,lll<l,ur l)elljll-liiur Il,FlliSI'atlatlltet'ah
l!r,irolit iln.

llclrlrrsnll<;ur gla[i1i 1.e't'selrrtt rlapal
tl iidoit i f i liasi lr:tlru'i.t. lert'ng ja l r"r r' 1,r'rtrrspr-rt't,itsi

logisl.ik I)'l'. \ia le I ttdonersi rt 'l'b li. r'llr olrlli
linlolrl.lc. tr:r'cl;tprrl 13 l,inglrat t'r.'silio int,r-rlt:rtt
blrt uarr. ],a j1,u tinqlirrt. i'ersilio anlrlll. cukull
n rtra rt d:rr:r pellr-r rl i rvasllarlai.

.\rllrprrn lcri'errg t,rrng iLi lirtcgorillrrl arlrirrr

),ilitu ler'(,ug sllrsirrn ll Iitt 2l + 5()0 dortrlrtt't
poin (i1). st.rtsirin l3 lih'l 2t) F(100 tlt'ngrtn p,itt
110. sci'trt stitsirrrt I I Ii\l 20r 50() tlt'ngrtn 1,r,rt
1)(i. Ix,i'r,ng \',lnc (l iliirtcBol'il(iln cul(ril) iiluln
r,lri1,lr ]r,rlon[_l str.rsir-rrr I IiN,l 2l r 7(X) rlc'ugrn |,,in
lll. sl,asitut I [(]\{ 2lr .100 di'rrgln lroin 1Ii8.

strsirrn rr li\{ 2lr 3()0 rlcngrrrr poirr l(i2. leleng
sllsirrrr ii IiN'l 2l+()00 dc'ng;rrr poirr I,30. lr.-r'crrg

s{,lrriurr f) IiNI 20i-f}ir() rlcnglrn Ioin J 8(i. 1t'r'eng

st;rsirrn l 5 lii\'l 2() t-,1()() rlilrclolch poin 150.
so'trt lltt'rtg r"rl{isi ull I(j I(NI 2()|ii00 tlilrelolr'}t
poirr I l.l.l,t,r'r,ng ^r.irirg pcrlrr rlirrrrspntlai -r.ai1rr
1t'r'eng sl;rsi trrr 2 liNI 2l+(i()() dr,lrsrirr poin 2(i l.
slasirur (; l(\l 2l I2()0 rlenpllrri yrt,in 2rra. stirsiun
T liNl 2l 1 10() rlerqnn pr:rin 2jiT.stasiurr l0 Iii\'l
20 t'81-r() clerrgatr ltoirr 2.1it. stasirur I I l(i\1
2() l'3()0 rlcrrgan poin 270. slitsirut 12 I(NI
20 1"7{)() tlr,rlrsru) Poirr 252. st'r'tlr sl,asitrn l 7 It,N'l

2(l+ 2()0 rlt'ttliitrt 116irt 25i1.

I)r'rrglrr rrioiiir;rl, tlrtt:r lc'r'sc[rut. tllp;rt
rlisirrrprrll;:rrr lrrlru,:r ie'r'e,,rrg rl:rr-r'rrh l)crlelitiiln
('uliul) iullln. lilrlorr;r I () rlnli 17 lclcrrpl st;tsirtn
rtrirsrrl< lir-rtlrrlllu lilt,r.rgot'i iut)lu tliln crr l<ttir

;lll1r'lr)^ selr.lrilrnr':r nursrr]< l<orlirlruu k:ttr.'goli
pcllrr rli illu.lrrclai.

R1,.!r I:rlh:ur halr
:rtuf ;i f;s I'r,iu I al:n

(iarrrllar' ,1 .1 f) T,r,:r'cng clongatr r/ilr'1r (pai'it) l rtng
tirllrli el'cli1,if'schirrggii jatultan b;r1 r,t sarnpai L<e

lxrclrn.ialan.

'x ! "', -' Iil , .} ii.:$rz .t3t-ij: I . i
i g i;i-li t i ! ;')r {
i]1 i.i.:i.* : :::,.iti?i.* .*

:f .ri.{t$ I i:{;,!1r,1 , ;'. 1; t1i ni ;$ ;: r ;"- ,& . ,,.i,9 I r''$,tri}'-r''l,l ir.{t {; i!} B, ;g i:t ;
! ii l,; i I

l

.. 
I ,, .. ,.' 

, , 
. 

'. 
' , :

-t l .i : .::,' - :, :, _: : ,r- ,.- ,.i

( Ilrrrlrrl 1.2() Lei'cng rlcngarr riilr'1r (palit) r'nng
nr r urlr u rrrt,r u rllr rr .jal,ir Irrrn lrll rrselr i n g,glr t,icl ali
Dr0r'rClrlIri l,trrIlr n .jalrtrr.

5. KtrSINIPUI,AN DAN SARAN

I(esimpulan

lk:r'cl:tsut'l<:tlr (lIlla- rIrr1.a vlrrg di ltelolt'lr cli

llrparrg:rrt. lrlalia tlilrcrrli'h lrobe'r';r1ra

li.t.s,i nrprr l rr rr l xr lr n,:,r rl rrc r'lt h ])criel i t i a n l,elsu sr"t tt
olt'h jJ .ir.'rris hrltunrr. r,rritlr Brol<si. Sr.,r'pontirrit
clarr Periclotit, -\rang tr,r'ser'Perrtinisnsi. lrirdrt
lrollei'rr1xl l.enrprrt .jugu c-[ijuntpai s1,r'ulit,ttr
l<r'liar'.I r['l'(]ng tetnrasrrli rlalarl Jiatcgoll ullrun,
.vlilrr lei'r.,ug s1 nsiurr il rlt,rrgrrr lroirr 6$. sl lsiurt
Ili rlcug;,rn poin 1X) r-[nri stl,tsirtrr 1.1 tleugrttt poin
[)(i. Lcrr:rig1 ],r.luil t,r,r'llr r.tstrl< liedlrlrltl l(al cq( )r'i

t:rrlir.rlr ;u111l11. r'ai1.u lct'eug stasir.ln 1 rlcngarr
poin 1 I l. stasiurt .1 rlc'ngatt 1.roin lli,9. st,asiLrn 5

rlc'nglrrr poirr I (j2. st.;rsitrn ,8 rletrglu poin 180.

stlrsi rrn 1) rlr.rrg:rtt qroitr l8{i. st,l:Lsi urt 1l-r rlettgrtri

1.rr.,in ll-r0 rltn strtsir.tn l(i tler.rg:ut lrr.rin 1.,1.tr.

Scrlanglran lr-l'r.'np, -\'rll-lg tert'trnsrtk pci'lLr
clii.r,:rspndai. :rril,u lelcng strtsirttr 2 rIertgart

1-roiu 2(i.:[. stnsitur {i <1erp]rrrt l)oin:l-)8. st.rtsi r-ttr 7

Etr.i:i:rrr.lFxl rnr
tili1\xrI r,I.,':i-rj
I -lLitI ::hnq!-r tidxl:

nren,:r;r l.: Iarj dar
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GEO9AINs

(leng:11 prtirr 2ii7, sirrsirrn J() tlcngirn poirr 2.1 li,
sl,irsiutr tlcngrrn poin 27(), stlrsiun 1! tIr:ngrrrr

lroirt 21-r2 clltn stasirrn 17 a[(]niiil]r lroin 2lili.
llali )1 lcrcrrg stusirrn ,\,i1r)g rtilal<ulirtri
l)clrgirrtll)ililn datrr, 1() lulcng strrsiun u.rirsrrlr
lieiiril:rlr l<lrtr:gori i,rrrr:.rrr rlrrn t;rrlirrl.r lurirl. 7

sis:trt\ri.t nrasrrl< lier[lrliurr li;rtcgoli 1rr,r'lrr di
u':tsprttliti, 1ar'[i c'laprr1, rlisirrrlrLrllirrn l.rir]in'ir
I<ontlisi lereng di tlai,i'rrh [i;ri't,]rbt, crrlirrlr
iln)il11.l)rtdit sr-'llrrr.jr.trrg lci r,ng tl i iliie lulr
liirlclrlrc [Jalautbirno ini. uursrrlah.vilng
seling rlijr.rnrltti,r,ilit.u u.rirsiilrrh l<i,tt,r'l)u1;tlrilrr
pa ri1, pr,r n rtnl irLlng:irlt iltit u .1i1('1.

I'rtda lrebenrpa sti.rsirrn. 1itl;.rl; lclrlrrprrt. i.ttlanVit
pat'il- potranl)Lln!lLln, scpelti 1-urrlri sl,ltsiul1 2, (;"

10, I I. I f dan I7, lie:biuryrtl<ztt tlitc/t atlrr I)itlit,
l.itlal< utr:nrili[ii cliiyii t,iintl)Lut[] _r,ang lilil<. l)ru it.

I)enarirl)Llngitnsang;.,rt 1;ent.ing 1;irdl .jrrlirn 1'lrr-rg
bct'lclcng, liai'e,nt.r sclain l-rt,r'firngsi sclrirgiri
sitlr.tlrttt c[r'itinirsc. lltu'il daltal rncrntrhtrrr irglrr'
jal,rrl-ran birt,tr ticlali nrt:ncaprri birtlan
ialrtn.l,t,'lr;.tl jllirn jrrga nronjrrcli srr]trli srrl.rt

Jit,klti'atrgiur pada i'uits iirlar-r liitreltlrc
llalarn bano, rliniana Ler'<laltat, licrlrt,r'rryri.r s1 iisiLlu
dengrrn iraditn jrrlirn yilr)g r:lrliup seurpi1,,
sepet't.i lratIa stasirrn I'r, 8, I I rlttn 17. sclrinlig;r
rurentpclsrr)it perrggtrna jiilrrrr rrntr-rli
rrrenghinditt' sercrr,rlrr tjIra - 1,i[ra iilri.rlrilir t.er.jacli
jat,rrhan h:rtir.

Saran

Ur.rtrrli ll(rr1g1ur'ilrlgi lrsil<o terjirrl irr.-vir

liec<,,lrtlialt rr I'iurg t1a1-,;ri l.irnlr r rl irl)it[)i]il tor'.jrid r

i atr-rhirrr birttra n. d i bi-rt. Lrlr iiir n [)(]l )(, rir pii l,rn gliii lr
pcncc. girlian. at.l :rpu rr lr:lionrt, rrili.rs i 1 r, li rr is .1,itn g
tlil,.'r'ililrrt. ttrtt:l r';i lrl i rti

I'ada stasiun l, (i, 10, Il. If rlrrn 17. srrng;it
c[ircliontcndasilian Irr)t.rrli rlilitrlrL lrirlit irtilu
,lit,'lt \';ulg rtlrl)'rirrlili. !lurr;r ln.r'ril'irrtlt-t1,;r.i
lliirt,cli:ll jat,rrhau l-rrrl.uarr saurpai lic barIitn
jrrlan, selrrin iLu, sl,irsilrn y:lng tclall nreuriljlii
clitcIt itgtt' rlipclrlitlarn grrnir nl(,rrBr,1;I rrn;tIrs;tsi
l<a1ra s itas lrf l) iur glial)iln ., ilLlrl riur bi rtr.r.'l'i1-r i lilr I
dcsain lrirlit all-rLr ttitth di,l1t;rt clilihat p;irlir
Iiinr1,rilirrr.

Pittlii st.it,.rirrn 5.8, I I rl:rn 17,

cl tlclitir-,t entlrisikir rr unl.rtli r l i i ir L rr l<irn pclrIriri'i r rr

.jirlirrr, iiiti't,trii ltrlriu' lritcllrn .jlillrrr ltarlir iliit'r'iih
{.elsclrtrl. culitrlr serirliil. Ilrrl tt'r'sr-.hr11.

il i nr irl;srrcl liim i r il-il r' rlr elrl l)(il'lr) rrrlirlr 1.;t,rr g grr nir

;lrlrrn trrrt,irli rttrngirrrtbiI l)ilr1u\]r.rr' ]lctillr
tcr'3irrl i jrtt.rrlritrr lii.rtLrirrt irtrrrr rrrr:1ilit1L'l'ipi[irrl
rl,'suirt jitlrin rlrrpat. clililrirt 1,larlir lrrrirltilirrr.

l'lrtla strrsitrn Irlirn 2. \,itng lllinlil t.ctsu$u1l
irtlrs lJrelisi rlrngirn [i'irgnicn Yiurg ul LrtIalr ir,1.rits

lut.lu loss, dilt:ltonicrttlirsilten rrnlLtl(
I)e nlrt..iitl)gll n l/'t,ttt;L: itt:ut ll'irc ttt't. unt,r.r[r

l)i e ni.llriur j ir t r.rllr n Ii'rr g rnc n lrirlrrir n.

lr1.'';t t'n i n g' sl.r;lr.s irtir r L l.lrntla 1.lcli n grrl.l rr j l trr lrrru
bu1.tt yltc[rr sl.iisiLrrr I li sclriril<rrvri ilipintlrrltliirr-r
lic st;tsir,tt't I7,1<arentr slasirrrt l7 nrolulilrli:rrr
ilwill rliu'i ilt'(ril l'il\\riln 1tin14sor', sr:ltirrgglr
lr()rtllg-unr .jitlrut dirpat hlrilr l;ellrirli -- lrtti tlirn
\vrlsl)il(lir liclililr rrrt,lirrtasi srpan.j:rrrg .jrrlirn
tet'st'htrt..

Ntlirtci'ial st.rliurcrr lrasrl closi irt..rupr.nr .jiri.rrllrn
bi.rtttrtrt lralrrs so(iirril lrrtin rliltinrlirhlirrrr riirrr
tlrlrt,r'silrl;rrn rllli 1.rirlit, irtiir-r tlitt'lt, gunil
rttcn.jirg:r liirltlrsi t.iLs pt,iirrrrglii.rlxtn rlilll t.t:trr1r

stirlri[.

1. DAIT1UR PUSTAKA
Piersrin, L. A. (). iJ. (1, Drrvis, S.i\. rrntl \rarrr

Sl sle.-r-ii Pitt'titi1;iutt's ,l'lrruttal. [,'crlc-r'rrl
11 ighrvrr-v '\rInrinist littion 0rl t\\r,\)
lit,poIt l,'l lwA S.\ 9ll-057. f'l l\\r,\, t r.s.
I)epalt uient o1'lrir nspoltirt,iorr.

ll,it.clrie, ,\. M., 196l). llt,altrittiott ol' jiot'litirII
i r n r I I ts (''t t t t I ro l.l I rghu,av ll.ese:r rch litr:ortl.
llrrlr,

'l'.O. Simrrndjrintarli. lt. Iir.rsr.nunr. .1. ll.
Sr.rprrndjrrrro c[irn Sulono. l99 l.' l''t't;t (]eologi
l,entltat' lhlili.))us.rt [)cnelitiau clan
I)cr.tgcru bangirn ( lcologi. lrlantltrn g.
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