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Bul:u lrrt scba6nl penuntun dalan langkah pern rlaatr pq-

da gttrdi Geontorfologl, yang memberikan dasar-dasar drn pe-

ngertian tenteng prlnslp-prin alp, tenaga senta n1Ial ap11kg

gt darl IInu tersebut alalam tata kehldupan manusla'

Suatu kenyataan bahwa penge tahuan tentang Georirorfolg

gl naalh relatlf lnrranB aekallr nreka penulla mencoba nenrrl' E

br:Iru 1nl Cen3an judul lProses dan Tenaga GeomorfologLfl den{ '

an tuJuan ateP at menberlken sunbangan ba8l kepentlngan dunla

perpustakaan dan terutama bagl orang yang bergerak a:au ber-

ralnat dalan studi Geomorfologi.

Penulis nenyadari bahwa bu!<u ini naslh Jauh darl sem-

purna, bail: dari segi bobotr materl meupun eegl penyusunan

dat1 tata bairassnya, maka untuk itu penulis nengharapllan kr1-

tik-liritili atatl' saran-sal'an dan surnbangan flkir:'n para pen-

baca, demi untul: perbaikan bu-lcu lni di masa datang'

DaIo-Ix penutlsan buku 1ni sampal selesal, penulis ta]'

lupa rnengrrc .p!:an ter!.tna kasi-h kepada senua pihak, terutana

kepa<la Ibu Dra. Rasani liazaruddin yang telah banyall nenbantu

serta nenbinhi-nG penulle d,a1an nenyelesalkan buku inl'

.tkhLt'nya pcnulle nengbarepken, senoga buku Ini nenja-

dL penanscnl: d:n berrnanfaat begi nerel:c yeng menbutuh:'an dlan

sekall. J.a;.i- penulis ucapkan terina kaslh'

paalang, .10 hpr:ii ,!990
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A. PrnjcrtlSn O.r.r1.1.t,1.
/ Oc.norf.l.tl DctaE l derl bh.l. fursll plj tcrdLrl
asrl rG.. yeag Dcfrt I lurtr.f,.r;brr adei.atr trltul ac -
lengken i[.3o!. ]Grrt I ura lnn at n d.lc.urrao Jad,l er-
tl flblellgnF ut len tcBtlnl, tcntuk nuka lurl.
gconortolrjl ,rIr3 klta konal s.kar.rt adslrl lbs lcn -
tuk nula lurl (thc etudy rl lrnrifrr:rr) r lrl bl tclBl
y.,t[ dikGtukrkan phlll! Go Uorccatcr drler foIuEya I lcr
LooI of gc'rfrfl.lolr; Cc.r.rttrohgy la th. scl.Ec. of
'lrnrlforrg. .ltrath.r ccna rdret lrrdcr dcf lnltl.E ;rcfcr-
rcl ty thc rutlcr la : Gtorrrpholcgy le tlc btcr;rcte-
tlvc dcacrl;tlen of thc rcllcl fccturoc rf tlc cattl.
( rrflrr G. r.rc.strr t961 I 1) 

]

J.ls! LLra 3crorfrlojl lttr !ilFlrsrl tcltuj Dca

tuk ;cnukeen Lrll gcrte rcnsfr lrkea tcntea3 3allana
lcJsalrn !.rluliraa Lurl tcraclut. Utrtuk lclll rludrloye

tGrtcrtla! jcoorfolrtl, dllerah hl dfkutlt LrDorap !c
follrl st8lr p!t9rtL! Fa3 alkcufaXer .l.l Fl3 alll
e roor:(r1o3l aaters 181! t

!A

.t

r. ll.rrnrut l.I. lclcck, Ocororlolegl tl edlrlrllrl ar-
Iatpl 8atu {Lru rcrgctelu.r 5lrnt rr;clrJrrl }utuk
lcltul lcat8lg81 81.t.

L. t.f . Dar.l, Gcororfologl rcru;t lan lhu !.t{atalEatr
yal3 tcrlctsk satara Cc.Iatl a.EESn eo.ttrfl t.tt r
r.rBrlk unlur k6CB l1ru ltu yan3 IeDlJr tu. r.l.8e1
hlen atudl..
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e. l[bamlury r Geonrrfolog,l ade]eh ur313n d$n t fElr3r darl

Dortuk rcIl.f pcaukarn lurl.

Brl LcLctsF P.ntcrtl.n dletrs daFt dllhprllea -
IrI* Ocon*fobjl lcrrFlan 1lln lnngetahtn! 1.313 rcl3tr -
rnlba Lcatuk lr[nulasa ]rnl acrta tala lran tcntrng fa8sf-

nDa tcrJaallrya lcntuk-Lcatuk itu.
Scdrrgken dal8D kcDlrattelr4jB Baaargn stud I sc.r.rfe1ol,l e-

rlrlrh Lcntnk !caut!.4n Lur1 yea3 dSlat ls!.!a rclrrrl- lsrl
dllaml dca3en tulunt r stru pG3uDurgln, detersn, lcalal ,

lcrlrl aurtalr thr-81lrr, Icr!.tal Lcntuk Fut8lr Ertul E
.lr daa l.BFk lall Dcltnk-Lcntuk 1aln.(f,erdono t'19't2zl)

Ecntnk-Dcntuk tcrsrLut d3Pt d13ol.atle! rGc.ra !1r
ttBtlk tGBulut sffiktu:e daaar"aye (atrulcnr Ecologl dar 1-1

tolo3tnya) r !€rt4 trr.sGr l)GahrrtdBnnJrs da! trE.rcr t)crtru-
Itrl3nly.. B]-af eail.r:to1o3l, llodcIn yar4 rripal trcllrtl-
rr Lukl! henya boatrrk-tentuk lul<R Lual rc1ulu, nolr lalen -

!u38 tlrGle8 daa tcuagl yaag lonyclaLleE t)GruBtreD r lsrkcc-
BDS.tr ysnt terJaAa.xerc:a Dcrlangsungp.ye Er.!c. d3a tcna-

!. s.rt8 bflkratnSra tcEhfld3l 1r.u6kEn83h kchrdup! rsruain

Irl)ut(ell lrD{Gtalurlr OcoaortoloSl del.r ltrgtsmsstr . kehl-

dEFn rsnu.ra dsFt dtll[jt rla.lnlle dalaE nr8trc l,lrtsttar
k.trlttnrksl pcaha3unan, lcaGrFtletr lldurtrlr ldlat Ja -
Italpn triBltt.rta!! d.tt scla8alrJrB. Ial r.!19 lrrlulurSan -
d.rEan tcntuk r?llot Fr:t ul63n fuaf tan otrultur lcrrl lt Du-
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E ScJEtsb Pck.ll.Dg.f Cc.!orf.1.31.

. oc.r.rfolo3l ltu acndlrl lcrutB Ia! t'Iru 5ral3 ruiiet

tur d.B DcluFkBE lalah 68tu oal'trG, Ocotr'fl. f'E! 'F
al-krnaclsl da*r d{Ictalnn oloh trkrh-trkrh tclk'lukr

d.lar Oc.l.tlr E3la pcrkcal*agaa Gcerorfulotl lsaFk -
dl !.4!.ruh1 olct c.rsk 3G.1o31 acpcrtl t

l. llrctrlr Bottlop r.Ercr (1?49-181?)r r63crlhkr! rah

ra B!(at Latu.a yaag, rcndaaarl euatu rif:ryel tcrpo-

. ,rllt'uh tGrhsdat Dertd< !GEEXaaD vl1ryal.

2. Jarcr Euttoa (r?t5)r rGntGlBlBkaD lctunurtg! ttrtcg
tuk kcrcEa lcEdaleBl lellrh dBB l.rlah dllcr{eler

.l6b t)cntorul(an atcrlal kcrra ;zal8 lcrrael darl F
gunrEtaD.

]. Lycll (.f elO), rcuitrukalan. tahE F.r.3 FDt r.Dtc-
*.

trDlen ;orulchrn lteEruk4an Lull pda drr8 JnEt lel-

FB satralal .4.!s dGLten trrosGa yan6 lcrla ku ockereuS

Prfaslp lal leLlh dlkclal dcngaa l]lJllsltrt rUllJortl-

tarlanor ibrl lyelI yang tcrltrnyl qPlclGst ls tlc -
kc, t. thc Frt..

?cn!8a 
dcrlkrrll l(.lau Fda FlGr !akar3r3 totJ.dt -

!r.!c! t)clrtnrlen, lcag3Etl6teD, t)crl tFt E .taBtlur

scdLlcataal, ltka trcsct s.Ilortl tll1m. Frraf;lF-
Jedl Fda nlctu yant blpu, dcrlllan Jujr ;crletl-
rc pcalcntulen Eunlrng apl, kc1latan SuruDt all' ,aat
htagga khl d1 L"t!r.F dacrah raall Dc{ar38u!3 t!
rur, tcrJadl Juga Fda sktu FBE. blu.
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Ber!.t DGrtEDdrFt Lch* cloal rtrn ad.lal t.Drll

Frt raElst ltuat dBl.r prrlcs ltcE3ret aE dsr.t n drl j1c!

Lr .dBlrh tcargr Doaguklr (Fntcrek) darl lcdok dlD8B.

f.BlalEl-kaasGPll elata! rondapt A'rlultaa tcrutallr dl l-
rarlkr SGrlJcBt altrrs lalrr J.U. Prrcll, e.E. Dutt.lro.tr.-
Glldcrt da1 y.P. IEvl. d4n ncrclrr rcDG,ruXalBtt lea lrlrulra
Drell pcaclltlrn rlen lator;rctta!1ny8, lPerturhrbn Lcl -
tuX pcrlutaan Lurl Lcrtalen d.ualn cvolue$.

Povall rcnt8kul' lrlast1l Ual.folrlterlflr Euttoo, Dl15r

Pelr del !yc1l Flg r@rtahtra "tca3rat .tt lct Erl LorJ

hrt rscrut Dcntuk DrrrEImn Durl yang rcaolJol, terutuk-
!.3U8un38D JBD8 a li.t-ya alra lc:rgBlacl, !63firtaan'.-
U. . layl! hcrgAJ,3l rcDlldtcBttlf,a f.n.G!tl Fta rllf
tcrdrlnlu dan lonrlklm lcl3ortlen ratllne Ot.groflrr .

Flt dlBl'uataln rdalsh reE3lB ra! ;crrblra fctut lcl.lu
lnrr Lurll lulsl derl t)rnlpE3llrl B Oar!.t D/ lctullDt n da

rl ilrer lant r, icagrtr.D !cgu.@t n rclrlrl IE..3t ;lq
lsltBlr pclcllran da! ,or{3!8fn lalrh (frrgar tcrJrdl
rrr tcl8t)utBrl G!c!11 dcmudeal) al.E tlfboltlrbre lhrgtrn
ya!3 rGlatrJ drtsr dsn ncadclratl tbggl pc:rrlecn lrnt.
BratBD FDt rcruFk a lssll tcEtletsan lal dcl f"la d!

eelut r{poncplrlar. ( IrrdoDo l 19't2z G).

Brl konacpsl d.lrt3s tor4yata lrrkcrD.
!.ojl dl FnS.ruhl clch kraec1al joeb3la1 rctr

!traE O

dl lag,-

3ccle dalAr.rlXa Scrllot,0c'crrr{o1og,t lal rllr]rh o1atr -
Drlrrt cacn Gr?1.C,1 lukan Dc;artcnn eco3rrft.
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Gerrrrfolo3l Oeohgta lnl rcngntaeletr tttrdllF t'rldst

acJrrel durudnll a3n lcalr tasl dsrl lcutnk-liltrx !"qs

Iara Lrr 1 atBrl 8u3tr Yllerah .trE r.ntiaalls3 dalel'daBl

ltml(tEl' derl ku.llt Lrnl yary.dB AII'FI llctruEar Yl-

L!,at. Ocdrrfologl gcologte kurang trradaFt Pcrlat'el' -

In!. GtotBf, aodengkar ,3Eg dlbstuhtoa rdeleh lafer*tl

laktrl tcatang tlpc dBrl bcutuk aula tud dan polr po;ra

BrtllJr..

. H8sa13h lal tcleb rctrdololt IEtr gcoSt!'l nntnk t.-

lg.lbaBglan ecoror{olo8l ncnJadl lbn peagctahrstr ,aBt .G

puDFl nual glelrtla bagl nrBha rrDEEri DDtqk rog.Iol' -
thglulgerrr.. Dtdelea rrrcllBtloE Gotnor:lo1o61 aoDrgel

{LDn l}crgGtlhuan Pr*lrt 18, .tan pcrtctEhua[ tlhilr tftb{f'bL'

!15ttr bcntuk Deru d,arl Gcolorfolo8,l Fag pqltla }rslb Cg

olor{olog1 ttrFhl etaE AI}PIlcd Gcolo4lholg8, . gcJelrn-

i1.ot8! Ilcrkelbatrgan ltu, IaDg ekbttlya EGagbatl1XBn ] (t!

jp) bcltuk t(lealfltarl CeoEodologl 8Etalr. l8r! I

1. Gcolorfologt Stotemtlk, laaE dB1aa Porb'hs.rDDya ntnJ

tl.k ber.rtlan ktlnda bel-hal JraD3 bGlhsbEng'T dGnErD -
(e). toozl,-tsorl tenta;rg DGEbcatltsaa.blrl, (b). atmts-

tur bul'{ta atru$ur bcatrngal elar, (o). tcorl tuk4

r1 pcrubeheD bcBtstgan eIalr dl! (d). Prorcg dan tctega

2. Ocolorfolog,. Gro8raf1r I yaag p.lbaha8EnF t G:rtsnA L:r-

t6rc1.!1 ent8re btEdldfF narus ra 
9 

sDgar l lagkulgea clar

rckltrm;re I tcl.! ruk pcnycaue tan r pcrgcada].lel drn pg
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DgatulrE prolcs Et$ts llcDrclr9rrn rtaulitsr gcolog,l, DGE

trk topografl dzra trplllcallsn (clgrq mnmufnn .illr!r..

l.Ocotor{o1o6 I t etln tfl I (A pp!' lcd OcoaorpboloSl},

Gcororfologl terFtel F11"] f.tg lcleprl tscbrtt!3apkc

Dntr[en Goolotlr ecogr.flr r1an ta*[,r lckrlk alDll thn

lrla-letrllF aialrl pdccahu nealah-E8al3h ecEortelg-

tt. Studl ,!1 tld,.k nGPllrysl. bcrtu|( yrng lchruucr a!. -
:l3lg dlkcrdr.krn deler 

"1"61 
rrt adalD' t.ltart P@ttct

an rlalll-rtel.ll dnD hrlnr!'hutlD Beororfologl urtuk acrc-'

dhlea proDl cn-probl GB dalu ltlgkrD8ln.

PcukcrBngan.netodologl ala tchrologl Eabn kc -
!o!6krr.u pcrkclBngen Appltcd Gtoaolpholotr. llt, obrc:

!3rl rcda! telru d.hElu berua rcalkl 6uE!Et, drn brklt
tctepl aGlerar8 d4IEt d[skulsa darl Edale bth]38 laatBh

drFt dflihrlen tsholh kouputcr. DBll kltGrleBgan dl'8 -
tat depet dlalanrllen bahn rllrlalan ltngkuagel OcoGratl'

Gcorotfologl tctap rlapat dlkcrts,ngbE ecbgpl llru ltr-
dlrl ecndlrl. Urtrk Ocogratl den ilieu JBDg liLuile 18 -
bcrfurga I ecbagal llltr bentu.

G. ecaorlologl Dea Bldeng Selar len5, trltr.

1. Eubuagea DcEgsll tlo lo&refi.!

BrBs.Dya flalrgrefl rtllrltkrn dclgrll tlga b.Elra rg
lr hrt FDE tarbc8ar, d.ratan, udar., dsn lantrn
Scdenglcn Ecnlrut PblllD e. YorccBtGr bEt trl tlg
dtrl dsrt ,(t1g8, brgtan pcllttag (e). Lttlosfar b).
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(L)J;Croalcr (c). Atroafcr. llti.oatc rGrFfrt b4l-
Q Fog Fd8t Fda kEllt bl FEg t nulru Orl tttt
jtr daB r r.tr cr.l-d!.rs I o Ettroefcc rcrlnha .trg,r,sl
Flt bcrkcaeer dagar 8lr r.p.rtl Irut, drnr, llrttl
drt1 sl.r t BL, h.airtl laB .Lr blk png t EaA a-
lrr kcllt hrl BupE d.ll.er knltt trtnl.
l trosfrr rteu rrnrt r&n aCalsh bcrtub6rl. d6tra -
gra. , rrlg to4ag FDg deFt rcnclbus lrrnrts llthct -
fc &l Lrdrort.a.

B.riFBrbE pokok flklnr dJrlrr, hf Ut ,-Et

r@ata Er tctl!,' drrl. darstt! I l3uten, del rtloa-
fc. Etrd.l FLt DGrkoDrau ilcrgrn at lrlrr, erlclah Gco, -
rdolctr. |lotrng lrr.lrn dlpclrJ.rl olctr,.Oorrogrr-
fl, nrdelgbD tcEg,GBt etlosfrc at r rtFnt dlpeJrlerf
otrch trGt.cllotl dr lltrto16g1.
fcbr5'rk ! brl.I>htE lltmhc , tfulogr.fla rooDlcr-
raleE ktttga iU.S pagctetrrnn ttttcW, tctrpt ro!
rrt pclgcrtlrl Flg btra fl31og.flr ltn irtr5a rrp6
lrJrrl drrst L Br., o}.L brc th, Ioblt tCFt dllg
trlrr llru tll ;cbpl Ccolcfologl(lJ. loDrct igEt:
71.

2. EnDoElr Ccgrr Grologti

Geoortfo1ogl Ftg, rcnpolrJerl bcntlrh pctrnhra ht
.cErlnla!. !u.tn crblg eGotr'ofil ( llEtt prbr) Fag -
Iad.qg,-k drrt AlBrgAlp hcriEhgsl lrle rtcagra rcno-
r8lotl, pctloEr8fl, f.IGottolo8i Au str"tlgrrfl. gga

1
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StrdL totu3 e.olq,l atrktnr rllbGrlbr rrblgrn kg

FA Gacorfolo31 ilclgar cer:e ncnblcnnih! P.aabb!-
Ireatbhan !.rfBk pTrqdBtn h.l. JtCl eeaosfolott -
IGlFlrL rll!, atlt GrbEt ecolo8,1r pltl;ag La{f

r8D d.!g.E t.ril.k-DdtilI Etc DEl, rlr 3raorfolo; '

Gl rGt ttf rtragra SlntfEljfl, PctcoEnrllr H,rGt3lot,t

du Blcortrf,qll.

lJrDnat3n DcDgr! B.ottatl.

Fdr prlrllqF O.o{tr ll rrnpclrfrrl hrhgla ag

t8r3 kdldBlnn dG688L tt!f,,ttu8.n al3r. StEit O-Enfl
raltylti Dldalg flslogr3jfr,r aoalel del b101og1. Ihl.ar

b&teag tlllo&rfl nc1lprt1 .18D tckllllDJil tGrI'ttDFl

bubuogel tclta(bP PC!!Gb!.E rlal tlrytlk le kn dr]il -
al.a blrlt rS drD E3Durrr.

cco8r3fl Pdr bkelrat4ln rorpcleJ.tl llfrt-llfrt, g:*

,.la .IaL rlet pcndndlk lcrtr !.!DcllJ.al c<,!'k Frg -
kbrr nrrgcnl kchldrpu den bcrnrels maDorl fugal -
irt rnaur-orE: bnl orn :aa8 da! Slit'r o Errrrtl
Ocoor{ologl r6GgtE8, It lt3l.r Pcuttlt sco'!' ttllogE
fll rlelel !.erblr llatkrngl! hlrtup nauele untul lac
adl kcbttubr! hlilupF.

lkhlrnrs pcrln lngar dlkctehll bahn tlO'h ada lLm pt

Dgctah8D yrng'bcrdlrl ccnillrl1 tctrPl cclalu bcrkals

.D dcD8.D lt^Ru JrsrE lilrmF Etuk rrDd'lerl bldug I
Ji.DnF. Eel L'rl d3!.t kit llb,rt D'd' grrber .t acbt

lah trl.

t

*
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S.iD. Tcnt.rr EIGCI

.5e;:



10,

D. Ioccpo 1 Dalar F1o! PcLlaDa8.D Stf,dl O.6@fo1o3l. '

Bcbaltp l.Daial.a P.rlkln D al8hr ttudl Oocrolto-

logl rcb631 LoDlcI, d.!ar FX AtPGstulca rlrler ro'!,

rlrloa bcatugea r1rr 31.

l. troaca aa! LuIr .1.,E Flt tcrJedl lclilirttg toletr -
torJedl Frl. dtn!. 18Iu, .lrkllPlE kGlr.tsalF tl-
'Bk e.ra.

!oor1 tll ittkcrutreku ol.h Jatcr Euttol | 1726-17Ct,

Dlr trtoriDt eDlt ocologl Skotl.trdrr yrag tcrkcrl dc

rgaE kouGFt/. IIIDOffiIILBISHA Ftlt ro;'cDutbl {kc
aot la thc koy to thc 1rttr.

forscp! lnF kGrudlsa d lpcrlura DeL- .aD Drrletl -
n gcologl t Dt t rJ.dl eckenng, tclrl tcrJrdl proa

pda nlrtn FDg leEIEu. Dcrgan Ornlklaa krlru lndo

El(tu aGkrrrrg tcrj8d,1 groae. polrPnkrur Pargangbt

rn , pcllpt$r r st.uPun r.dL[Gntaalr nlr prolc! l-
trlpr pcrnlh tcrJ.dl pdr n lrtu taDg rrrFr.

2. Sttuktur Gcologi lcruplra falstor yrag brar DoGfnIh

tyr dalan pcrkcrbugaa Drmtuk-bcatuk pcrnulila Dull.

Strulst8r grolog,l taag barbcda elcu rcrghrllltr a D.

tsDgaa alrl lnng bcrtadc 1nrlar rlrebF Fdr d.crnh

bcratruktur batua! grallt, AeDga! D.tu.a bcrrtmltur
Datu kalnu r akan ucnyebaDlraa Dcrbedts! bsntrk ror-

lo1og,1 dacnhnyr dcngan strrrlrtrr Bttan acdhen.

Dalklen pula Fde d".ft bcntruEtrr 1ntlbr! EkrD-

*#;:ixs-,-+r, .a

!'r-i.
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bcEle !r.E dG!8BD st,ruktsr ltPsteD I arh trtra tcrlBdl-

Dcntnk-bcntal. norfologl Ftabalt dan llprtel. B.aBrtl

prtre etml(Eur gcologl IaEa terbcfiu ab! rGlgirtIllB!
bcltengpl aler Frg berbcdr pEla Flrt ult Plotc! gco-

rorfologl FDg, BEa.

1. Ecer4F I,roEGa 5targ tcrradl dlpctrrlee!! bcl LrD.t-

lnru akan Dclbodr kscclntaDn,B karrE patcdee.l pro -
lra gcor@foloE!.rllla.

D creh JraEg r€Epqf3l kollrlrgrrr taJar rcrgcbblar da

p croel leekr.u ket dea r@kln 1eB d.FDF ! Gra -
kln bGrl$rar€ , 8pale81 dacrrhF sdkl.l lrrd3l.

4. Debcrapa prosoE GcoEorfoloS,l nallaggs lkal bG[BcF

FlE bcrlalBE D.dr purrukBslt bnl dal rleagea lc1lt'at
bclea tcrrcDut dapt dlketetstrl pEoEGs a[3 JaBg tcDyG-

bbhny.-

Urtrl tamntuhD Pro!.t sPa FlA ttbh tclr.4l tc5

heilep riecraL !n!t tc$ala dltclltl, Ek pcrltr dtkota-

Iul. bckas-bckaa atan kcrnpakkan-hcnqntll dl decreb,

tcrocL.rrt, ep*lah rll tlecreh tee&lft bogll piltlllen t

pcEg.IrttrtaD .t r pclllhrn ntcrll olch i!gt! Et E

cro61 ru[g. t. f,fa],lye arntr pag, hlta .ntlt tarlr -
D.t bGbGaI. laplraa -lepfuaa drn nelrg-arlag lrpla
a! r.rl,uqFl kridulge! ratcrll FEg DsltcdB-b.dr den

tGItE FEg hclteda, Ilah d8Pat klts reny,.:ainlku drc

t h ,Dl edelai Drall cosl FDB tcrgr; rPaBeDSlotaF

b.rbad.-iodr kcketrmya.

,_, ,!.=..,.-,t;,,r-+. . -_

r...

t



:'-+

5. llep-tlrp lektor png rcnycBbtnn orosl iprt'rcr-
Lotok/tcDgD.lll&.r botlbt prldc.t kst bcrtu,-

,mt-tctt ( tlldl- Dm6 - tD) Frt rBlltlg-cllDt
.crryElnl clrl-clrl tcrtd.Liel.

E I lll d.p.t Anl'l}rt D.d. lobh m8ll .tlbt
Gro!1 ak ,! tarrdl pcnbhaa derl atrCln ndt, da-

B!., Orn k mdlrtl rclJrdl tss. [tr trgr I]Bdr d..!a
h3all p@t.adrpr (aceboterl ) atrD.t DBla dtrBtl
J{C-faplaeE ltu b}:lE rctgtlaEl pE bhrr, dlraB
l.ap,'a! .t . lcrEtEkilr ltplBE png lcbli rrdBl d,1-

tc-gth'lrplnn dcrer ardeaglrn l.pftatt FttE llllrg
hnh ockrll lcblh tua. Hrl Ia1 acarsl daagea hut<ra

Stepc tcrtaDt btEet lrdr.Er dorgea rargaslrlal !
(tlg.) hukq* el. i,(t). EdnD gEpirfoclrl, roqn-
t ln! taln ljGB btutB tcdlacn d8l,ar kGdudEhBE FtlB
bolu bcrubrh, bglen atar rorulnku brglrl trsg r!
I'.tlf rndr dtbrirrrgkrtr d.ES.r tegta,a tf,IrL dtlSr -
atr tAEl. Drbn acilhra. (2). ErtD lcJedlrn horl-
roaBl, rcagatatrn b.hn 4.1.r latn !e81 pcleptcaa

I!4da ...1 lEla t.rraAlTtarDrm.tng , r.tI,rEFl kedn -
duBe horltoltll. Apabtls t ralst pcrlrptora tra-
ecbnt rudrh rrnLcltak audut dcrt8el Dtdnng horlron -
tel, uonunJuklaa bahm pcrlnpla E tcrlebrt cudrh pr
D.h t ralg,kBt daa. rcngrlell pcrubaira. (I), fnnr
krjsdrrD tcnr- cBcrr! , ralgat len tobn delee pqg

!r! lcdlnsatral, rhrp dlbratlkcn perLplsa! h;a --
!a trbllrF, lnpen tldak tcrJadl gclggvan dt tafct

I
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a
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ItcJaillen. AFbU.e dllruprl leplaan pa6 aceekla rcqr!

Dl! at upun t rJ.al pabJlkan peda lcrlaplaaa, DrL

lnl dlseDeDlna edanya g.rggu.r p.dt nat plorlr rr-
dbcatrcl' lctrg bcrlalgaoglEckrrdarrtnlrfl l9?B: 4)

Bertltlk tol8k dsrl bal dlrtac, t rf! str brLB Dsd.

btmr acdlncnrtesl tcbclu rclgelarl gcrnbelra Dr4[

an aho lcDilr t& 4ar1 leplaen dlBmlatrn.

6. Illl,L 8...8 .cEs1l pcrg.ruDD$. prdr pcrtotuXaa Dcg

t t4.r rlu (lrlCrcopr) trrroa belk lalgaut attupuD

tldrk Lltrrlt lcrD.ngtr?hl proaca eGGorfologl.

Iklb rcrpFl pcr:aDra pcatl.ng'tcrbdrp prbil -
lnkrr norlologl pcrodrma tml , llBlap borr ke -
cllDF crrsh hurarp pcruDebu guhq h.rrBnr rnUu eE
it , 8tah dsa kcccpetas anllrco

F.rsh troptl FDg rcrlrqFl cEt.h huJaa yaDt D.riFk
rlell bcrletrra docgu rlorfologl dacr b lt<lLo tarlag

J

:.

docrah hedep aryt.! al(an bcrDcds Eorfolotblr. d.ata!
daaah Lclekaag rr.tln. gGru. lal adrlrh Dalt toh 18! '

r5t darl lloh.

PeryaEh tldah lalgsug lklh tcrhadrp pcoDoltnlkaa

nortologl dacrah. IlssbF daclah yang bryets tu -
buDen- tuabutran, pelglklcaa olsh'rlr hEJan atak hl.
t tg, ,lk AlbdfigfeD Crlga.D dacreh ygag-Dcrtl0lr

keEr-g dclgar btuh-tunhhen Jaraat , kBlclr Dadl

dBcreb, Frrt turtd.E JaraDg daF tEfltlrral rodrh
; _._;:li_l

rl
..',t'-tl
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rt
EtE otl bcrgr BXr ctosl d,tdaelrh tcrteH 8bB r.Dp

leall bGBr, sk.lt8,E{f, bcabk bcatalgru elrr drcrgh -
lrl .lraE bcrbs& dmg.a tcatangau qlac Al dtar3b 5rrag

rcprqFl ffia lcbt;
t

7. EoIIll (rfkha) Oconortologl l|8n8 rGdEbB hlli
,ar.Dt afrEFI rlt laprgu (araUr) &rt pdr Do -
tilk bGEt rglr elra Frg k*p.ck.

:I'

::;

Dl .Iar lrrtlt AfJrFl k66Drlrr rBh Flabn
dfpo'toag olcL IntaDBr Flg lBl$r lrttr- lGrl tetue* ;<3

dlrcl dtpotorg oilcL IntrbD. aBtr rcrl ]strrl ttdl-
lcu rllpotolg {ch df,r'c }etrnn bdm, antra lcb rlt po

toag ol.c} tcrD Ftt lahe ach-bgga ir!' bcntnk Jaag

rcddrla aroJedl ba,tEk 1e4, labli l'.oa$Icf, bhlc!
Irdstg-66iag arbr aalcrtlPrn kefldJen &crrh tcruc
H.
.E slngBt! dEtB! ltn Borbc!3$grz, nnbg,l Lauteregu

sl.aE rta. 5(1:fl) I.locpok Flh (f.). Srrpfo (ac-

deBn), (2). conporlC ( B'Jcailk), (f). ilaocyell-
(brra1X.1rr bgg.I), (4). frttfoc'c1l (Dc|arl]'nr b -
4ak)i

L
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tgrol Drr Eofln oDlrcntcrloor ErSIL
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A._.Pgrtcrekan IELr Iullt bl.
' UEtutt rapctrJ.fl kcJrdlau tuk burl iralu trrleDlh

.ttrhulu brrua tllkctehul proao 3rug tclai tcrJedlftorJg
1

. .-1ra dl ..da lilpau, Jut FDt acdaug Dorliku ..I3r.rtt
' rgrr drD.t iaab.ll acdlkit BrFk taDt nE bagetraoe-

' tcrbentuknF rrh. r.r.- I :FaB adr !Ghr.Dt..

Eotdr-Dcatrk rrlr hrDl .drlrh .kttrt darl da tep
FBt bcrlsku, telk tcnp Fttg bGl3!.1 rlert dsl,.,! ng
pro taee Flt DcrL.ku aLrl lrnr. Irlbk Bb lll ktB-

rb! rablc.Erb! trnLrt At yatg bmt.I drrl d!
tlr kBllt hrl.

. 
. 
- Ilt tr.dtk r''tgkb daFt lclLbrt p.rlcluaD FDg Dcl!

.:*:- lqr drln kcrek DEl. B.aJrak lrrl B.lalaD frl t slrblj
berlrggarug. padr!.n-LaIrn, Dtrur .dr ,-tr 3crabn bl
trrlrdl lccBr3 tlDa-tltr Flttr 3Fb1'1e Dongtch-boirglrh

ilrbr hl D.rtcsc CctrgtD tlb-tlDr bcbcrpr.nottr e-
tru klhetcr ilrr trrpo bcD.FIn rcDlt rtJr'
E l bl .tr!.t t 8r.Cl lrrcar AIBBh k.tik hl dldr -
Intt lu.hr.lepla1 Flg dlr.hrt rL.Dt I. d.!r rlrhhutr
Dletec aifutmg bfbh rcngeprlglrb kor.L bl Flt tE
dlrl d.rl bcbcrrpr lcrpclg. Susuash aclrrtl ,Dl dfBD*
blr .IF8EE bcrrt. Bcaue png tcrlctek Indr bEbagBl -
lorpcag ltu bcrgacnk rclettl t3tu tcrD3dap FnS lrtaalr

...

t'r

0uq!S.pl dan grpe tutl tcr5eaf JIB l-pcaA Dcrtul
i'

hk rntr crB lrtuF staE p.Gah. PortuttoFa'ltpcag -

a
a
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t6.
rrbcntuk DrgEErg.! lllnt ni llpcftl lrcgEugl|l l!.
t ! 6.1 At Elb S.l,rtar, drr pcgrcgrtr EIBI.U. dl rlt
e.(8drneart1985:8).

leirbDhhF p.grrrgtrr ertrlrh ekltrt drrl tangr e
dogo 5crg rrrirob,Dler dlbrbrrep t-Ft dlkcrl bl
t ltt d.f pcgrr3lt r, pohhgrn dm lrgr t trr.d.fry.
poErur lillt trl. pro!.. orogcralr lll tcDohk
p.EEr,qtrr tcnrgbf Frg p.d. Eql8 tc{lll rlrrt _

etu*.tr-etrnktc llpet !,rer InteDrl. er.Eg .Dl tl-
Ok tcrrarll btrgorl tal, tll*InDu! gEEl .pl ltu -
CtbotuI oleh tcge cdogra, tctrpl trlEt.pt Ctr-
..hlc! F.q"f"r prrtrtl* rU&.rl!!.. J.At Daor.C t h-
togorcte lb rdhrlul prolc. orog,c.!l! drn cplro-
tEcsl! ( rr3ffr 219G5 t2851 ,

PGgcnkrt d.lrl bl Elk pcllrtln inl'tclhr ,
blleur prrosc! trktot.DGll; arclag lcagobbbl tcJr-
dl4n prfettn trln hl. (aclalo).

Do Dlrrtropl&.

lega dln prore AlrltroDti. dEI,.t irgotogtrll rtrr
rrr tecrr F lfur r

to errek cplrogelcttk.

Ocr.k ,E cplrot.D.tlf lll rcqreku alh gon-ku rq3
tlkel Flg Eall-trruE5n bcrbeget bglrl dlkultt trrl-
11. Pcgcnli.! ltl borlclgc-g ir0.t lrrD.t brhl(.,!
DcrJuta-rltr tiLrr lrr.nrr alaD tcrJrrtl pede decrrtr

E
aa

J
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lrrDg l.DU lnr eortr re5rcbblu hrl1t brl tclq
kagAcbubEt lnrc dlrlolrrl fl3.lch. ltlbt
derl gcelro r4lrogoettX eha lcbtl tclm tsrLl.Irt-
rEtra IEd. At!.h priEgll 1mtel, dogl! Dotnltf, - -r,-

Fltal yeog D.rtlrtI.t-trrgbt rter taggrlrr keO--'
rer lrnt.

O.r.lar .plrotortll t.r tcraEl dart Cu. rrc. Fl
trr (t). O.rlk ttttototttk poattlf, trlrh pcrrtrrl
drrrtrn lcolrh-obh tLrE dr! p.lrrll.D Irrt arll.
lctnf t.!l drFt a,'rDtl dl truc rrag.l Cotrto ,t1-

lt "fa tuil 2 r.t.r pcrtrhE, turg3l f,ral dr! re '

ntpl f.pur! d.prt Althrti Jrfurn mrp.l k lrrt -
CIB 8.Irt D. Engel E"irc! dl Usl. drp.t A,'fhil
rrpel l9O0 r dtb*h pralam lrnt. (2). e.trX.D . 

'

rplrogGldlt legrtlf, FIA eFbll. drtlrtr! ilr.k dtE'
pcilutnri r't8 IrEt rcot h-ol.ah tcrD dfbtdbglu -
dGgxr lr.ra.karr derrter , rahllgta g.tl. Fltll
ptdrh k r! .D, brt, d3! poatet lonJedl tcrttaglet- -

tllgt t. B.!fulr rortolotl prrtel 5nrg rqlcrtt llf
OD.t Abrrtt Fds pltal gEotlrdrr (Lr fcrr.3rl.

2. G@k Drotcrctlk.

O.r.sk orotcnedl"k Lnl lcblt crprt drst tclntl! .Irttg
gcnetll daa tcrJegt Dada daGrah yang lrblt. crplt,
Grya tc karaa ulrrnF tcheoao tugclrtrl (tclaara e-
lrh. rcpdrtarTtrorlrontal), rlepat rcrybmllbn g.r.Ia 

=

pcloglo4er drD IEt bra ccdaog,bl geya terllea Dl3 
_
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..oF Lttrr .!!ght!llkr,a Ft b!! (Irttll 11965 rl"ill).

Srtlrp l,crubhra <ien kcdurluh,r terl drrl rmtr ratk
(konplckc) bblrr krltt bJ, rllecLrt 8c!.Ir rllclolsrt
Eoscr dar kcJadlrn dlslokaal Fils hrllt bl lllrht
toltogocn.

!.retr't@rtr ttE, L.rkG$ D.A. pcrlrtln-perfat!
n G:l.alokrr!' yefb (r). lckatu telgcetrl, ;ug Drhgr

,r p.ds ul.t' lrplaa btrlt tsl rt tr trll*rD bdl pg

rgelarl.t E gcabltcr.lillr radt l dldrlu klllt bg

rl. (L). BaUr Flg dlbclllao elcL tcbnl t ESlg

cr^l afrrlrh llpetan-lfpetrr lollt blr rrdr,rglu png

drb.sllkru oicl tarffea tlrgoalal d.G redlrl(vortl -
Ir1) rcaycbeDlcaa tcrlerltrye rraglobeu-r-glrhu rter F
t ieE. (e). frtea L.Etrl-p Leall*cgr lorlrst l d

dsl rcrtlkel ltr tcrriepat tcntulen-botntsr p4 ka3
ldrr. Bofulcn-Drr$n ru rklbt dr.rl tctr oae -
tGar. delah r

.- trlIEt E (OoJafr polqgl'l'rgu,)

.Prdr lrplna k-tlt burl fnr. l.t.hv. Lotlrotrl ,
liprr brhcrrr tdrn!-teloaar trrgcrlrl rsb Dc-
hlr rtrdlr ectrrr .fll tcrrCt ll1ntE. Jlb p-
t tllg Drkcr!. prdr rbrlrl rqrrlrlrD frDuu F
d,' ttd.t( bcgtt, kuet ralr] atat tcr!r.,l llDrtr8 tt.
grk scpcrtl prds lFrDoroto

Bltr llD.trll tcrdepet dn urrur bt[b! yeltn pu-

guag 1lp.t a' dtactut rrttkllarl rtr.r hbDep dter-

::.j

ar

lt
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Drt dcrylaa .rrkurl. DagLau-bglra lrtn derl .Dtflul
lrl 68r alllltlrl lelah cayep entlk].Lrl, !.FD !t!k-
lfr.1 d.a aeyrp tcngah.

.l
gatilthdJ

It

- CanDBt.l
hd.k del l..bh IlIEtrD etrn sttl^tsltrl d.,!
rlalllnl (drrf f,UIUr)

Eegtal tll8eh drrl actnrah a,ntlkllrl dlar$ ,!tl t!
tlkJ.raal dao pdr .lrrkltnl dfuGtrt tltl clrXlllrl ,
aoduglaa p?t.^-pc-g ..h.h llpatar tcgak nka bfdmg

Irorlo! IlrElrltraa grrk t trk hrrlr! 1l.Dg rolDrgl erh-
.L.EDtlk1lrl atau ebhltnl atgl dE bgrla 1n,n! +
r. tcrr; Jlle poroe llFt D ,^!1 dllhtl t.rrr, !e.
tllt t dlbt bln telamF tld.k !.lrlE artrJr3 61

rgr! tld.rg ucldrter k draS-bdrnf, h{Irn3 tFtt.lr.
Fnt dl..chtt llprten trtrl.
IaDalr btuan ltr tcru! rcnapet taED.r, rtrr rkrr -
toUotnlt llprtaD Elrlat, llpataa lqolOlDrl aorte 11

pataa robah (lfbEt gjnbar .2) drn pads pccltablge,l

I
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t
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b.rlhtuF ele.a tcrJarll bldang 6cr3r, etrul(tur daJ
lrrrtr dfullut cceer alag,kup. Intl .Inbflr t rrs0l !.-
dr lrplaen c.lt 1Lt ltprtrt y*lg ahU t.frrdl rO-
Inh Llpatru kolopok (f,.tfir z 196) z 1211 .

B@trI' p.arElB.D hul atslbt drrl t@61 bl atsil -
terJaau paguElrqgs!. llpetaE, Ectcrtl iregmngra fuaru

C:t Svlca rlet Edrlt Baridel dl SErt.lr.

I. f,uhh Dr Cehga!.

Btatr& ltplilen loEg lapt8aE-lapltrllF rouaJrkan
krl.rlltuE rGuur kcecgala trrzueta, dllctrt klbb.
Dedr nraryr krteh th lailrEFl bcabk lrtJ.rt .trE
buadar tclur dan JalaDg acbll birtcDtilI Durder.

@ntoh krhh lratt palftrg bt'k dl EoD.3rr Ll.L lE
t3b Salg&atr dLEaB dt6riuh.r alae-tltn foatl ..[E!1
a &E lrtrbh lelg tadrDut dtdeclr! Eogo Barat 

-,

El,ack Etlla.dsrl Bkot BcletaE.

crh.ngaa .d.'r ah bcnttk kcblltnt &rt cchr.h Erb.h
E@tuk drl^hler rcrpatal AcIE?rll drrr. Iclrllg-.
r.E laplean-l.IrtBErJB EGUEE ncurJu kcr.tu. tltlk r
dltGlgeh.

Ir.Dsh da[, cc]rllrgan yelg rllbentlrE old 6gye cudo-

t.r tld.k.rclarrngra torbplt dogea hrklt drr toprg
cf yang dlbca:tuk olch .roal, sGht[gga lrtu]t pGthg
Etuk DCrbGdaba, kedua gcJale l.Dl.
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G. tstah8a.

Pat bra r.nrl,akrE, E J.Ir ,Btg rE F(b b,bl ,
tcrlqbth-IcblL Inds btu ,l !.dLE@ Fry Dclsplr-lr-
I,lE d.rgaD Jcl.. dapat dlllbtt, tGtaDt lr8ts.bs! ,.rS
tortadl Inda bturE nrelt egek lrltl .rrlltr t dar dl-
ft€l.

Ccnak-tetak FtEhrt tldak aaJa bcrlh pede crbrb -
Dfdrq a[e,l tctept pad. lurh d.arah plg dtccDet rlg
!ga!, roEc Int Drl (garbr. 1)

Ptlcba Eoao
ttct't (Np.qo) htn

,a."att ,.la\.

5

. c.rb.r.,
Bcbcrapr Bcat Int h.a (aonr pstehea)

}etehrn Fd. bBD rllbgl 8la! dlr goloqg.E ,ulttr _

(1). P.tit l, laq). dlscrtal pcrgclcr.D , leD.rtl kc -
llr, rctelon, logkEhaE .tiu Jolat. (2). ljtahln FDt
dlmrtal. <lqgra pGrgcratrar , blk ker.ei, horlzontrl g1
ulnrD g.talna lcrtlxsl FEt dlscbut !.rnr .ltu nrrlt.

Srbgtrn Dcrer: derl bldsat-blda4t IEt D.D rlrhg lc
tabF lcbtrggF CBlst dtb.drhau bgltn tt ! d.D bgraa
Bnh. JlIa bglal ataa 1nl Frtg lGs&an{Iea bcgcrak
h8t . !.Ia tbE trrLcltrk B.aar rII. EtrratrJB agtk -
lulaE r.EOrtEr bttrn lrut lan Ftit fll dla turul.
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S.btnh, laatu Erlk dl.acEE aer arng,Sr, ltle p.rge-

r.rrD ltrr bEl8h dalar Jarak pag praJarg drr b3lr
r[, Fag atl lotrp Deglar yaug lrla. nrD.! balr!
!lj!g t rlct h Alrtar Dilfery p.trhrn lte rclnn- eba
trulr, altan tcrLcEtEk accar turEn .tau !c!ar trolrl,
daa ll*. Jerak p.rt !cr8n aergat kccll den Dclr to
Jaet pctED.D dan tdle tcrJa(U p.tslrrt dfueDut flo-
Dra.

f,acar-lrcar ga*l A tru lault.
)l.

D.rctarr lr! .raL gcralila lrerg tcrjrAl !a.ar rt u,-

lsnlt. aa!.t d.lbgl ata! l
1. SGlar .+iEtr, peEgctclrtnJt Frt Etala Drratah tat

tlbl dl.echt dlp - altp - iarlt.

2. Seer dlnrr pcEgcsnrlta Frg, ltrB bomrah Lort-
zmtalT/Lcxbttr, sasar FEg bcgr*r ,rlrclqt rtrt;c
allP - 11ittt

1. $carr1 Cfica g.E k*gGlaXrr torlrkr gtr{e plb,
tcralaD. k.srlh rcttllal. datr tcrakat kcrrab Lorl
aoltrlAfi&t.r. itra{i gcrahaa ..!ar krr.b rrrt!

_ kal'daa krqrdhn bagcacr pula krnb rar&trr gr
rale.l ar-o car rlir dl'aabt da.gFB obllguc _ ellD _

fault. (galbr. ,'1)
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I.rlrlruar lfdrll g.!.r.

Efdrtl3 !.t f r.Ga!. rt-rri lcDuDtlt 2 (Ar) lolqge
.! k rtillg8n (l). Efdelg rc!.r Frt cutrn Ot..ht d!
lErE h&! altlc. (2)- Bldrn8 tGr.l Ftg lrDdal Cl'c -
bt, I'or aDglc. iadaaarlen bglra ysEg rB Ftt tcrr
8.!cr lrlP-tllp-lLr.lt daFt pEfr rtlbgt (1].. foraal
farlt (gravlqr l8r1t, bll.B DatEA! FDg tcalet k dla -
tra bldarg rcrai Fle'rclatlf hari.(2r. lhrut . -
t nlt blLa btrr!, FDg t5;lctsk dlrtec btdeag !.t r -
r.l..t"ll Dllc.

thlrrtt fault prg kctlrtagrr bldrng ..rl$f, hDlh dg

tt +ro dtactut !crtt!. frtltr dtD krlrllteD DlduS -
lc.3r krralt drrt ,t5O ltcohE thlult laElt t8Jr.

9trlte al.tp leult rttscbt ,nSn lrtml leult 5nng
daDat prb iilbgl .trgs rhra Bc.t lBltr (1). lfot I!
tcral tirult dartrsl), blla baglel ya4g tcrlctek dld!
prn klte dlacbcrerg bltlerg acati rclrtll bcr3oror kg

fiorr (2). f.ctt lrtcgl fed.t (atrlrtEl), Dllr b-
Errr !4Eg tcrletak dldcpra ltttr rllacDcrraj lldmg cc
l.r rclattt Dcrgcrcr kcklrt. (ls! lut tt! z19Il5t16l

llcruc.
. BcatEk lot t.8tedt blll Dorg.!Gr!a! 6rl .urtu tDlt

l..plsaD kulrt D1EI tldak ael3nl Dutu! rt u lot k, t!
trDl b.!F roryrlcu tikilt.a Ecoll krrt,h v.ltl^lll.
llonuc s"qtkla crJr rba rE.dl r.trghb.n, ,fk q!
Drg. b.k rJa t rhb bctar.
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8orrt Ba O[aban.

JIke arhrh Jrlur lollt Dult tcrlotrk utr!. dur-

bglaa faac ttDggl dan aaalat-nllrg darl b3lsa tadl
rtlploehlen olrtr bldary patahe!. illarbrt lFtp atau -
alcnk, sGal8lgk E bglat f'Dg tfrEAf drrlE dotar bott

Corlob Frt !3lk Elrk Bcrah Datah.a bl adElrb F-
tabrn SdDSko dL SBtGar dletaa 86.trt1ku!.f yeng

D.DJaDEEF 1550 lc tnl tcrdrFt alata-alltcl prtrbrtr

Flg dtk Bl rtrogan na[B zonG letanatr Erorng,to. Dtae-

FnJ.trB Hrtt brlgar Gltcrrl prllat- pGrlE l .t tl tg
ror-trBo:l daE dttt r tnnor l.nl tcrAFbF ;9rabo.

llrEoFfiEor FDt tcrk.Drl di ropanJaag hX.lt B.t1!8t
leleh tlor OcBdoEtluat8n d1 s@tGt Scfat Er turor
Betsk all srat.r. Utara daa 13lt.latEJla. Bareb p.Eh
an yang, tarlctek eltare ,rnp1lir-gil dcagpn f,ot caD.

tcrkcul dr'gqr rala totic patibrE Ultr AGr FDt Fl-
Jengnya t5o h (r.tlu, 196)22931 .

Salrngkal graDcu yang tcrhcnal sdabh lubah Blfao d3

ngu bolatryr Vo8crs d.n Scintrtlil dl EoDrh Brr.t,
gr.b.B Lclar An ltrlk llrur den lfrllr lrtsr., lrDrh
fordaa dan laut ratl dcmg.n horatn5n deteren ttrgtt
fEdB dan llra[lyord.D lr, rcdeng,kan P.trGt3D Jlro dl
klrtu1 dt irtr. |l(Egeh. Botangar elao &i drcrrh lnf dg

prt dlbtl .tor tlEF k6Ettue! Flh drtrt.[ rllurlrl,
p.gEuEgB! Jfuo drn DaglA! Etare gEurg Il.dul.
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tro,rfologl darl !.Cr d..ra,h tll .ert-gjturr rdtltsqg ?

nEIRtr adel3! Iilll tcrakhls Carl Fda gEa&-t.r.I
oroglDcal! lltDl tcrEdr. Dldrcra^h lnt tEdrprt matu

ttqreel, lnlg ecbcle}, Sclrtel dlbrtrl olrtr rc!o.rt, -
LaEtr 6d:apaE-dpau tlf.taplk f,loca, Flt ttrttlDF
Ltr.-ktl8 1(X) retcr, LGhk ,l1 drlel olch adrpn el-
hvtrl fnfr.r dsl rllwlrl Bktr aclrrllqg. traptru -
lrptrea ;alg r-t lal rcng,cllllrgt.hIft-hftit ,rlg g
lourr drn trrggtDy. bcrtede-Dcil8 dca tcrdlrl rhrl Dr-
turn yarg bcrbda-bcdr p ra.

Drter daorah Ld rcmJrkkau gcJala llDlcr d.t lGacDg

Fng eEaD nrnoul' dttolgsh-tcngah datara! t lg drtar.
O.rala tnt dilrcbabkan o]'ch gcrah-grrek irtt8ha!, JiEt r.
nyclehlan tclrifaya ttrrr&tnr blok. Osrrrk-3ek dert
blok-hlok lal bcrbcda-bcdar Jedl D.ilbcDtrk dacreb pa-

taDen rlcEga; horat dgn gretlo. Slatctr hout dra gra-

D.l dldacrah l'f Cnfat Gln iE rtl scbsb d.cr.b fol t3r
lctel d.tbgran .ta. gGsntlkltnel JaE.

C. WtrtrAtrfSIE..

Pada bcbcrap talBt dt ht rctat tcrlltrt metu
raa.a yaag car! prrar yalg dlkcral dagaa regL. Horu -
firt prra shl.l L.EB FBg, b.!Ua k t rarbut rorA.sdng ga!

ttt dat calraa IreE r L luJra.

llclra EBg!. FBg cB tlr dtacbrt*en talEBB ge! D.9.. Fng
-bcerr elsn kclusr ocacapal pcrukean burl rclelul nng-
Iabaa dalan krllt Daf etau nclalui plpa scatrrl. perlg

..:

..:

i
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tls kcluarrirr ..grt sDIt l kcpcrnuhru Durl dllrht dc

lgtn ru).lorlEr. S GdaEghau E88Ea 6at leagellr nouJu -
I!.EaIa.n Iu1 rcrtlg tcljidl Pryt sutrur E k !8g

lr ncnbcku dalar kcrak Dtrn I yaag ncntle I c.r,'h A.n lo-
LrB dal.'t! hr1ft hl[l yelS dlrchrt dcrgea I'tllltls I} E

ton,.rrG.

S uaular ilr8a rcrEIE len hal FlrE s.!8at potti'8 dr

lu pcobcutuh.D b.rD88el illc.r Bagmn pcnrlora Dul l
Iagl0a b.ralt lralg oelr astcleh rcrbclar, D6t tlh.l bc!

bk F,!g lctD. dsEl DaAa i38!3 Jrarg a!.3o llil4E Satl! qg

rr klta'.tngcEal dra aacan / bcttuf, kcgldtal rrpr !G-

lnlr h.- pcrrrleen hr1.

l. Bce-' lk-Ecntsk lkatnrcl.

Iarrg dLaakrud dangan bcatu.k okttrual adalah bcatuk

yerg dlfatlg,ur olctr ragm kctlka trtED.l pcaulara

lEr,tt dil lcbontrk .p. !|itg dlaoDut drngau tulhalr.

Bn bflr re8n lf ldctne kcpcnukaan tunl drapa-
!:: ia lcttrttp taug Ecnycrtstrya dlccbut dtagaa c

rrEpllo Ia0trB ,t!B tclah. rcncalaf Pcrlrr}tr8n tqrl dl-
acbut. d.cagen lare, Jlka lagla toracbut calr abn da

pet rcnycbrr dcl8 n lu8r, tGt8pl BEr. ltu ktnta]' .
kan 'ioDlraDar pad. daarah yaag tcrBlra.

Ira;* yang calr blasalBJra EenDeDArk laploan-leplaan !a
B JaBE tcbal das PoDycber.a pada decrah Ilnr yeng-

tcrkcnqr at.rgln DEaa Plit..E Blar.t (t'411 ilatrtan

t!::gl) . Blala4ra daa:rah llt hcrbcntuk rcJa *" F..

t4ii
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l" y"rg kcltpr Dlaearya ualElut cclsh-cc1.L JlaEt tSr

dape t da1e6 lccra k bnl. Dl DGcc.8 lilll*, lcacrprt tc

talnya 2OOO u.tcrr di Icclaad nencapal lBs IOO.OOO

h o4n tchelnya SOOO ncter, sule da4 dl IlDI,uag.

PcDr,upukrn natcrlal-rBtcrlal lcpar den lrva daDat -
rcobentuE kcnrcut-kenrcut gunuEg aplr drB gtlllDg a-
pl yaDg Eltasllleu adeLah Jcrlr gusung epl atreto ,

yang <lapat EcEc.tr).l ketlngglan g 5OOO rrtar tGpcrtl

G. Ecrlnel (1805 n), O. Itlcrapl Fdery FnJa,ag FEB

t&gel 26OO rctcr dan laLlFlrlDrya.

Guanng apl yeng hcnye lctghralllna la!.r Blra

bcntrrk bE&Erhrya adrleh bcrbcntuk gcrlral (gululg

pcrl=ai atau a!trlt) Eclrrrtl dl 8an1r Ia.lr,Dd. EGc:

ra rrrnD 'bent*loo luatE vulkan. aliBpat klt klatlfl}B-
rlkan aqDagal trrltiut (r). Shllld Yullen, Fltt lc-
rulg kan pcncatuaa kcdcvaaean bertsk natcrlel Fa8 -
bcr. -.als-Jonla tll pcanlerD DuDl acpcrtl dole. 81. -
let!,j/a sGLl Ear1nl dcogan Ettcntab ektlf. Contoh g.

apl yang terdBpat tll Ea*ll. (2). Coupoalt Ynllenra-

dalab p.DurlrEkan tBrl tscrJmla-Jcaia u$rrrrl mhln!
g. !.iuUn p.ngBDgbt r ahlcld vul'kal aleen l.EJeit
bei.i- . cou-rresa mtcrlgl pcubantuloga. E lfatrF * -
rgat aktll dan acrlat puEca k[ya bcrbcntuk ooroEg.

coBtohny& euru[g f,lBlBII dl f,allnantan. (rr. Cf.tr -
dGtr ful lenr Jralli[ EGnTIB katt tr.rnpulon !3tGlral Fa8

ucratiut clastla p"o"! c"og"n kctlagtrsurF E'Eca -
pti* 10 - 40. foct.
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Eechcr ralagl tlpc-tl9e valkrn bcr{rslrlrn kslnrtan

tclcrn gaa dan dGFlat k.oalraE dfft lava lcbgrl bcrlkat

1. lllpc genl.

llDc gulung epl Dcglnl dtclrtkan larar yrng e1r ttpla I

rahrngga ped. PE k gultrng lava t.ll iltaul lars c'!r

FrA pljarr dBa daHu lrE.

Dl lttauca (f250 l) tcldaPt EalGaru dnru !.arr Flt

- c.rt ptJer dctea pulau'prlau lovr Fry tolrh bckue tc3

.purg-8lrEDt d,rtaoF. ltra irDout rogDrrlllel !'rDEt

drt! alr mta I,.13. ilcurnt lElly 81ah litu trlr! u -
trk ncnera,lgkar t trp oa lr.uya leta dlpcrrulaen Canen 1-

r1r LrGDa bDt kJD Danr! y.ng dlkclu'rbD dogu etla

konrckcl.

legrr ucnJaill rhgaa 16r@ nclgelduag trpe, flrt (blrr

butl lalk dah kcrrahn rcodlnglnr 83!nF laauk kr etuoa

t.t dlDcrilulesn dABE lrra, ladaaglu ngn malldl br-

rrt daE tcrbcaar kcoBu hcdBntu lrtao

2. llDC Stronboll.

Gubt rpi tlpc atrorboll ,ll !8nt't krraktGtlltlk

celrlt, firroa rcnlrtt c.rtclsh lltlr'bct rktlf kctlll r

bebhcn tolctua kcrDerl. Drrla tlpc tnt ragra tatep berhg

b8sa dtogtn udaro lrE! aenpel kctcPl kenb arrylcrtl t!

t)!B.Blrraandrbftuterrrdlcrepall'c'lArk!'bagtll'-.
Lnb toDskan yen8.icngrltarkEn dcbr, 1ap11111 Do d'L'r

D.EtEk k ar! !.t.bh Pdat dogen tclrraan grt r'Ddrh'

G. Tcautlur dt lb1l, G' Ra""8 all J8F adalah coltoL da-

4 tlpc straboll.

3

a. -:



':aa

,t
!. !19r YulllBo.

Ornrag, epl tlpc urllrelo lnl dlFt rlfb5l et'. 2 trgbn

ll*lt& (1). Yu]'lrelo JlaEg xrat !.P#tt Teclvlue dr! lt8
(2). Yul}ano tBDg lcmh rcpGrti Errautrg Eroeo, ooua; -
nrEg daD Guug S cleru.

Dll*tare kcitrn bslEk dlat ! tGraDat botuk I,GIiLI3lr

Drrlr bcatlk lll tclranr tB! tGaat8r drn lerr kurcng oe

ft dfb,ldf.aslen dcagan tlpe Eenl drn ltroltoll.

Pa& 68t pc:Lcdrkes.s.rfEg tGr.01 'Fa-an! drt'
Df,.bol trtE 811raD larlr F[8 83Dgat keralrlorlctlk -
peda Jcnls eosl lrll tcrbtntulcya anl dctu ,aEt r'ar!
ru!.1 kribES, Eql1 hal' ,81 aktbt rterl gpa yslg dlt'8-
bkkan kGIrBr ltr bEclkp8ltl Jauh dbtrs k'rsht !'Dcr

tl Fue ttfr.dl paCa Lrrlnrrg Vcmiluc ilaa gsun8 Blolo'

4. ltlPo f,craPl

SotBk gartlt. tdapl tipc rercpl dlclrlkaa Llf liart-
cal! ltrt d.E t bDtr 8Ba F4t ttrfi,lg. Irte crlt 1t,8t

r.at8ltr Cagsr lrrtat kclual lclrlsl plpr kolmdaa.

D.LggE ctrlnt -88 ltu E Bbclnr totepl dldal'rlF tct4p

cilrr Jlt(B aurbt lrtr Jeuh dldrlarr blFt.lcr'nlrla g

. luDg ltlr ttdrk bcrBheJn, tctaPl Jlkr rtnbt lrta dla-

trr pucak guung rpl, bal tll aengat bcrhheya.

Irado *mlr tcr,oil pcledakaa ileD.t lav' dlll lcaapl I

F akaE batrcur tcrabual cakploetl ttrJadl berulang-E-

Ilag dcrrgan bcntuk-baatuk pclcdakar, aFE plJar, taaJlr

. Dctu puar 3cb lEg8o daFt ncllnbulf,al korbea nslubl'3 '

+e ++
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5. ltpe Prlce.

Ouag.Dt lntt bortlpo Pclco tnl borclrLlra !l! Fng
tr.!g,g,tr ecdaagtal rlakoalb lrs d.rgl! ttpc ncrpt -
Flg lcdrlaura laEget ler8t.

f,crrut trlorolt, pclallen Jntrt ltnrt lrl dlrobDlru o-

lGh po.rbi.u gac 6ggara rrdatar. Pcrbchlao mbt ]a
t rGlru dftaul Cl ,pucek ludrl8 bcrrpl bcrlF J.nrl
liva dla pclairlea rGtlt, eLicartal s-r plJ.r ttCgu p

D.E&F zlooG - 2!ooc aengan kcccpetea 150 l/rlett*, gc

Dtttl FEg tcrJedf dl Cum!8, Ptlcc tit'Irpdrrar laflfs
kcctl tanggal 8 f,el 19021 rcrrycbabkaa ,O.OOO pGdudEk-

fota St. Pl.Er EaDacEl kclrtirl nongLtrup udars tctlt
Lrt.

6. llpc'YLlccrt.

llpc lnl bcrclrllat l.aE Frt ktlrbl .l.rter trIaD.D gBr

'F!g r.OdhaD.'ttlgglrya. Dld318! lenh gmuag 8pl tGE

drpt d.BE &D dlBktr pclcdakea aLr lrl dtnnrtrhkaa

kcluar.

eoDtoh Gunr3 lclEd cceudah lenh lc{edl lomDg t.rl3
dl aktlrltar pclcoprau br-bour lapllll d8! .nl Dt -
Jrr.

?. lllDc Deret AtsE PIIllrr.

Dlolrtkaa dcngan tcttlrtr tar FEt tlnt8,f d.a lrta FDt
cetr. gtudl partera dt gEllet T.crErlur dUakulrrD olGh

Dllllur (S9 af .1 rlra tatrnr l9O5 ?6t .t A68.a J.lrt l!

't
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E.rrEgerbrIBD kcJedLa[ tcracbut, lGaa.Er dtr lcdart bc

rada dl Obcrtatorlrr dt lcraag gr*r-S Ycguvlls.

llcbclu @ptl gEroEt Yc.rrln! napuDJral kcthg,glra

llJl nctcrr dra rcEudetr crupsl rcnJrdl 1186 r. Jedl-
149 nctcr dlheabua kcatar oich kcknatra gea lnng lurr
br.a* loratnF ltr.

2. Bcqtuk- Bartuk Intagl.

Pada D@tul-bcaEk ckrtrtsl tlrJsdlEn tktttltcr ru]'-
Inaloc eirtr r-grlr g,rJrlc Frg roatcrtrlrF, Bka -
prdr beatrk-be,tuk LutJlurl tar-Jartl p.-bcltlr&Ba htuaa
L.hl A]re Jalg are.5rr6 ddgar plutonlk. grlefa-ScJr-

lr rtarl akBl.rttee l.ltruct tfiJ' dap.t bGrlln 3

.. lekoIlt. dra 8111.

Blls Bbse Bgr calr ltr nagtal ccleb-cqlrh dte3

t fa bldetg 18p1aetr kr&tt br1 !aD8 GoacorBnt (c3

Jatrsr dclgrD bldaEt bpfgar) dcr ngrr lb rabcku
dlaaB, rE tcrJadllrh B.sa Btran boltu 5!aDt pf-
plh yaEt illecM.kcptlg-kcprrg lDtfltl staE sr,11.

Bcfr.g1l1 dGten epophlf,s Fltr alU poolsl4e cou

eordclt dclgra Iaptaer , rcdangkrn .PoDLJttr uoot-
torg lrplaen rcrtllBl atar EclbartEl( crdut t.tbrdrp
lrplral rcdlla atau dlsakltsttya.

Ierla Bglr Sraag acdarg ralk.EGnrrB pe"nuEtn htl
rcrlr! tlrirk t.Epal koiBr putrtGrr,lt tsttr rl!!a -
DAgrB ealr Ltr LcBth bcgar Jaa8, dlpcnarkan kcrleLaa
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lrplran ktr].tt b8lr BIr kuUt b{-f lta r.Gc-htrg

FEB lab.elllk stlrtltul'kubh. Dahf !l8DC dclll-
8! ltil ,il rctut lakoltt.

Blar l.akol'lt ,.trl rtrpat pela rllrntt d.! t.tl^!3 ill

,-Ff s.Ep.l DeEcrape kllonctcr peBJ.DgrF. D -
bl adfXUnI acr,ta atrkltaaE btas. ,u8a tcrdBlst

bcnt*k-bcatrk htuar Htu yarg ko*orrteet &r lal
dr-B!8loB pbekolit. IatEEal !al3 konkord.o A.!g.rn

tatlol 6.O110 rckclll{ngryla rtrr bcrbcltu} Dlrllg
tttrcbt lrpotlt.

la..

(L
=t
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D. D.thollt.

lathollt adalab bcntoh-bcatUk lltnrgl dlakordeu ,

yang tlrlak.lclpEral d.a.r. Octalr-gefelr ;alg dc-

rlktrn btareap ttldapet dalal tltl pcguau6a!-PG-

gEDulgaE lBEta 1 daa lenglkutt JutErE utsB dr!,'

at*rktlr &creh pcguragqr ltr.

BBglaa at B ataa atap.derl Ettout }laralt d3Drt

altkcrrl $ada 6la-118. DstuEn !6dlron JnDg tlElaE-

a kaE t.rgaltunS FES <llccht.rroof I,cDSDtlt. ?.!r-

t.rurflya bthollt blsealgra bcraanu lslrEF At-

ager pcnscntulan pcgumgfi. BBgbu atea darl b -
thol.lt nclpEsltal Dcltuk kuDah plg tak tcr.hr daD

dfDdrrg aerp llg dlrl Datuan lll cugat cur.l r.b-
11.

,

Ftotlt-DatLollt hl rEPucyet Bhotra ysDt b.Br -

j-

. 9:'1l
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lcl,crtl B.tLollt FDg tlrdapet dl AI.sb Bsltflh Cg,

lorb,ls yang F!1.Dt!ga + 125O rll dnl lcbrap g 5O

rllr ScranDrurt E lot DF htlaDa o'rDunt ulcll'or

dl l!t8adl8 d3r d.ldacrah datsr.u grrggl Brlt''Dt'3rtc

naEya r.GDartEk pcrrtrl(aaD tul yaag aaragt r$tlk

tsEh tlDg,8,l Brltanb !tm!J3Dt d.rl htat kc lllur
rclgllott t rt'l l,cgcrrEgaa IllBta'D trn den t'Dh tlr

klkts lcnJedl taaah loor yaEg ratr DcrrlltarD[F d'!

drr.Et dogga taJas hclansan bteu acdlnca tu3 d!

bBhDIs.

8rthollt-tuthollt yalg Ccrkcael dl Indoars'r Flfir
dlpcgunrugu SotrFDct d1 I8It!r!tBD, rrclf gr]rl dl

trpDlnug, dea nau B@AktDat d1 SEctct' Salrteo (lu

8! p.EBla.D,4/a + 2@ lrzr.

Dqg.r c.aa bgarrm Dathollt 1tr tc[Jadf belur dt

kctehul rrGat{r Dactlr arD .a bebcrap '!t8lprD I'
lr altll p,ag rcngrtekaa lcbgat bcrlXnt t

i

- E. Srrrr (1909) dsa P.A. IEIy !.Dtlt'lrD brtholtt

tcrbcntul hatcn l@trlEy8 bglrn-Drgtea fisf 13

ptrr kullt bo! Deg,l,ea dalanr Xrtcn dltltrs olch

ouhl yarg ttrgtl <!arl' ngm laaj nlk lelrplrrn -
hltt b!' tcrrolrt.

I.Gudrra Bt!. 6.!.ba5,tra ktrllt Ef ya'EE alt 1-

tu bcraatnltcroarlrut da! Dcr!'D icoDcknt akltrt

prbclora ltl ,fl u$tng,8B1le'D ro!89' dcngrn I'rDg'lt

laagtt ya,rg 1elg,ku!8-lctgxilEg tlda! tctstur d$a -
+
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ihn rllallbg roagga-yq6gga d.[ lsaglt-l.DAlt ttE g

dalab bpt!88 kullt but yeug tldak lkut rco.lt.

- Dethollt tcbc$tlrl pt.le klrcre Bgn AU)cr.. d*n

- tstk ktl..Plsea trullt brrnl ttn. !c8,1!1 !oESg|-as4g

gF rtE$.hrD peria lrplaaa ku1lt burl dar kcmdlra

aaDcltn.

- latrDl FES ada dl.ckltr,r BEE lBEt dlpeere ltu
mgktn dlEbh hrrtar P.B[Dahrtr lrhu tthhgS. tg
nycbDkal tcrJ.CLaF Dotuaa rsterortoar.

- Ionurut JJ. flttll, Eogatakan bhn brtihollt t3r

Jadl kBrGD. penglslE tlDDst-ttEFt ktirong vecoa

daLar kcrrk 81. lBcce ltn tcrJadl dtarbbbn g
lch prooer-proica pcllpataa frn pclyccaraa. E thg

ll.t rrry Fda lDumF rcnglkuill bldug-!16ag

;aag lcneh dalau kcrak brul"

Ieae !firaal raelah echarcng lrl.h aprksh r.388

Fa*o ltr nant'et EEED8aB dala,n kerak bul itc -
ryat lalan L rlrghanciElan dnn rcnolan Bbn traag

d ltcroboa I etaukah dolgar, Jalan rcadof(Eg bte! -
ackc1111ng4n kc.alPlE& daE kcat sr acbgle'a rh-

11 bcrpc&pat babn ta8!. ltu lBtrggup .clcarl l3
lan kcatrs dcngen ErlcbuE b tuea yang d t lelubya
tlrr ocrta ncaclaa bhaa-bahen Snag tcleh dllcDur-

rya 1tr kadglan lagra.

Drbacc Frrg O.ll.klan ltu L€E.rIEXan perrr lolel -
Fag latr8at tr.pggl, leng brlu PcrDah tdllD.t dl

+
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dl ala,E. f,cbcratan n{a!a dBrl tcort l.8l lrhh rete-

gel kqlc'lruGtllt darl prolcs lrGaclrtran, r'E Bgr' t
tu akan tonrtrb rulu!8nnre drD altr! rcnglrallloa De

tuan bcrbcde-bodar tctePl rcBglaa b.car dall btrhg

1lt lcqlul3lel ausu.En lang ag3k nrar

- lcsJsclqlra Dathout dcngan ,8laa tf,Ei3tlc StoPrrtr

latalPEtDE l|atr3 terdrDat Pad bglaln 't'P 'Lrl
bthollt akel pccab-pccaD olch ckapanat D''Et d'D lcC

!a ta,Dt krratln bBn 1!,' akan dlptcaLlon atll do83B

FEt bfr oleh pcrcaaFn SaFEBt drl 11de|-11d'h I3S

3 FEg rarrkl' rertak-rnctak drlSl tsoltt hl'

Bougtah-bondrah Btuan lll kcrudlca akaD togg'LD-

kcdelaE lat a. lcnutrlrt I,cD83DEt peDan trll leka 1ro-

6co d.tlktaE dapat &tllh.t pade tcpl tcdra-bldaa b

thollt Flt bt8laDJ,a bcrbcntur tlrtek trretet acta

tcrdrDrbF btB! aelliS atau rollt P'dr te#rD !
trr bathoUt.

Pcbqdaaa artare lakout tlcagan bttilout haaF D'Oa

pr.o6c! pclbokuu d3r tcl,at lrrta kdEgkla.E DrDal

4r1. I8ko11t bahBn aGlDy. la8rrt Blk kc'tr! rcn-

dc6ak laPtraD but Drtl achLngta 'c!G' 
hlg'

Eathout Deben |!elr5n EaEEr datn BturE ackltetnle

yang dlccrap kcludlan bctc8lpr del robchrr Xlrcna

lanycriP brtuan laln Btta actclrh b"cerPut lcnlng-

plkrn roDt8.. Ertsollt p€lbcntulaarya lcblh 6e1aa

abrl IEda lakout.

+-
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c. Dlkc! (geng-gary) r

i.!tE Dsta FEt Galt ltu yalt dlDctellqo daE !'lk
kclapteen btrnn bIlt blral alrn r.ro.'Ilrtlntels-
anD Ddt l,adr c.leh-caLh tGrtlbl, lartolg lrp-l

r.tr dBD ncttclo rtlaltu. tisk t rbcntuklsb dlf.! .
tau g.ng-geng dslat Dontuk kcplngpn-kcplnpa Fng

tcgak Dctotory Datuaa kullt bnl. U!8t-u!.t tiEg-

Iaben yang lcblh capltpun dllll olch egn Fat
nobcku iler tcrbotuk aPolthy!8 (SQtg-SrDg FDg 1!

Dlh kcell. Untuk lcblh Jc1arya lcagclrt lokoIlt,
afff, Utuollt, del dlk t daPt dlpcrhrttrh dr1il
garD*. 6

It'a< o ut
Jo tan/o /ott JqD9I

?rot rAo( dtfcrttu'
kqaa B clttt c'

\ 2
(Drz.

Drk<s
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*rb. onor wrr ($tr$r!).

OGuIn hlt adllah gffik .t u tct lra rteu porgr -
lcran yrug, tcrJrrll rccara tlb8-tlbB D.ds laDlt a klrllt
Dui yaag dlecboblca olch tcnagr FDg dat D6 derl arll -.:

t--1 ltu ccndlrl.

O6I!E blrll !.rltrt Dcrlrkn tcrtnta} ato6.! pcrlltlE E
lrru guorug il,l, tct Dl k.D8&t/.tea edrlrh Sercxrtlr't.-

trton dal,8! krrllt El 1rug dl'ecbaDlren oloh It.rt.sBXaD

pcgcralen ttE-tlDa FDg tcrJadl Aldabl lullt Dull '
dl acpaalang dacrah rctalan ilru gctrrau-tctrnaB at'u E
loUang rlelal. leplrau kullt Durl rcrarbrt kclnr iierl

pusat gcnpa s.cbcgrl tonc.agrD 5reng hcbt.

eclorbeng-gclolbaag, Jt.ng nGralDrt daltn ltullt hlt', ce

utlt pattfrg artl$/. dalaa rcnpelaJerl bcDtuE Cerl Da-

ela rfake hrlt, darl catatan yang dlbace peda lcluog

rar anilah daPat dltcntulan hhn atruktur Oerl kullt -
turt ltrl bcrlaplr-laPlo.

trekuBt ,n g,.rF brnlr ccbcnenye tcrs,aotulrg keprda

atnrlcturdaclah tcnpt gapr turl ttl tctt'dt. fr1lt -
brt kltc tcrdlrl darl blok-blok bturn yeae Dcltuloya

t k tcretut. Blok-blok Btu.,a tal' tcrdtrt dtrt rers -
yang cangat hccar nkurran-ukurannF r lerglt bcratur rt-
bu [11. Boaile-Dcndo I|.n8, lGt]on{XaE forFh tul artr -
lare Llnnya dlPlBhk n olch eclab-cclah tlan rctalsn -
rctsttaD IBda Datuan FaE Pd.t tcrlcDut.

;E
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Df3! bldsBt tllleh lxlaug-ledarg tcrJrdl prrt!!.tr.Dr

Dar8cacran yaag ilaprt rcngekltatken gcrpr bul FEg !a
ngrt ncDit.

Pltr8lra GGDI BErf

Bcrrdrtertirr Dad. !cD.E daE akltBt!0n gerpr Dul. lnf El
Ft Atb.gl etar tt8a rrcea (l). O6IE htnl Yu.lradk -
(2). Gcape Inr:L Icktonlh ataE (5). Ccnp ropl ro$rl
Ultok uarl!48 aatr pcraetu edslah gcDatFl bctkct I

1. Oclpe VullB-lt.

OcrDa irr1laDlk atsr gclpe bnl Fng allttBblal olch

Fl.cdskau S35ntg aDl, Ind3 EurrrJn gopr bel tll,
gcterarilg/r lcreh dar hanya tcraaa dh.kltar gutrot

.pl !aJ.? Pcal.tl5 gccpr bunl nrll6tt.tk fal tEtrdt
drtG1lr[, galen atau acsudsh pclcdeltar grmurg apl.

Ada tfga talrtor yaag icnycbaDkaa tcrfdllp gclpr -
rrl}enlk, 1ai. Pcrscntu[an negn dcngen Abdfug-dlp

dflg guruEg epf, (b),. llckaneo gac lnda pclcdekan-pc

Icdalran hebt, dar (c). prrpJ.udrhan roEd.dsk darl -
'rgnr dfaal8[ da'i)IE BgEa. fin}Eh EoEIs tars rtlaetr-

b8bkan'olch gunug apt hrDJla 7I.

2. Gcrpa ?cktor,lk.

GcDI,e burl FrU dlacDabkan oleh pcrg.leEBn tlba-tt-
be leplaan btca dcoBre bcaar-bcsaret dlt Fb kc -
rak. btnlt acllputt atralah yang luaa dan 6,eteran 5,ang

babat.
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lcrJadlaya tcril,a tcktonlk adalab akltat patahaa-pa-

rn dlaoPer-teban yatt8 b.ru atan tarJadlnya pcrgl !cr{

,ang, Databan r EcnPa l,ang tGrJa'll 'klhat PcrtcaGr"on

daD Irataban h,rllt buot EcPertl e erltlg d lnoa lan gea

pa d lBlokasl. t{cnurut penycl ldlkan-pcnyeltdtt<aa JHE

lah gcnpa hrnl yang dlacbabkan olch tcktoafk bl h*

plr neacapal 90 X baEyalotye. GtilIE 
'Lttlokaal 

crat -

hubuagan dc*gan Pa[tentuken pcguugan illparnultaan

bnul.

1. Ocrpa RuntSEn.

Oclla blrl rurttubn Jarant aclall ttrdsPat t haaF

rckltar , f darl JIDlab gcrpa bucl JBtrt tcrJadl'

OGDP ruDtuBa teldapat dldaclah'-d'acreh dlrlaE tlr

diPt runtuhan d81ai taBh.tcrutae dals! guB dld'-

crah kapirr, daorah tanbeng. ectaran darl 8'clIE fua-

tulen lal ttdak bcgltu bcrbahrya'

OrlDa h,[t bcrdaglkBD Jerak cplscttruuye tlapet

dl!!8t etrc tttT tolontrtr (1). GGDe tril lttGoFt''g

rak GplEGBtluD l(u,ratg, 1o.OOO k[' (2)' Gopa buEl 
'JaEn

lerar cpiacltrum3ra + 1o.OOO kE' (')' Gclpa bull tgogat

Janh, J&talt cl,1!GEtr'"{n$a lcblh il'arl lO'@O lc'

c.rnl!3 burl daPt ,uga dlbagl bardaaarkan d8laDrlF hlPg

cartral (J8tak cplecttral aengga hlDorcEtral) atac tt-

ga BtLD (1). ccrpa bunt riargltel 3 50 q' (2)' e-!e-

hgl lntcroldcr 1oo - roo kE' aan (1)' cGrIF Dull delaE

,OO- 7Oo IE.

i+I
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Orra brrEl tlll r.rlt1g Pulr dlbcrtalen bGrdElarbtr t.!-
ptnya yaltu S![IE &rataa, itka tGEPa tcrs'Dut b'rpr

sat dldaratan daa gcupa 18ut Jll6 berproat dl lautsn'

CGEI,a tal yaag tcrdaPt dllaut scrlEg rclyctablaa ilcr

Jsdf.trya gelotang, tscaar yaEB dlacbut d,agaa llluoenl'

BrDEaSsD Altal. PcnycbtaE Oropa '801 lcngea Eratlk -

PGtrlul€aE bull.

Slebcrg Lrnyatal(aD EhF Jtl[lsh 8'DIta bul kuat-

atau lcEah dl ,scluruh DIDI4 adalsh 9OOO, belertl rae
' lBta latu g,trP. tuEl 6a1aa 1 JaE. Frl lunlab flt 

'OOO
buab .drleb gclpe naklolcioc, l0O drrl 5OOO lE g'o-

D. Dull Flg rttrll3kr 20 dlsDtaFDF drPt dlcshtdl-

rt8llrrl tcED4 Inrrl aclunrh durDt3' IF 1 20 8'8IE llrrl

dloatat itl tc].urutr durla ' ? buah Ecrnl'38ta 8'GEIE bu-

rl dflrataE dan 1! t.DI,a leutan.

Ucnurut UoEt?BloE dG BalorG (tcraucla) d4ctab Jrsn8 lE

F gctrDu bol'talah decrah-dearah dcagEn 
'uDleh 

IOO 4c

tetet DakEoeclolh tltrp tahEl, dacrah tcracbut dl tt+

Fb EcIlI,Etl ilacreh PctEuntnE AlPcilF', alPti4g:!.
a. Dl Atla ncifputl, Irdo* aL, Jclnng drn reElter IE-

Dtu E31kr1. D1 AfrlIB dactsh Ptahan rtltl lltanrr'

Dl lustrallr, Ecbj'dcar S'Laloa, lloEgtl t f'rr'dock '
df,!lcYzclgnd.g,.d8,!8kan.lltDGlll(rJoltrr^acsllnu-
t la tcpl l,8nt81 Beret Pariflk, Gua'tGualr daa pcgulul!8

aa aEdc!.
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Jadl pcBycb6a 8cDI,8 bunt <llataa adalah Cl decrah-44

rrah ,aag lGEh daa dacrah yaag ocolh bcrgcrak atan

dacrah.yaDg 18b11. Ilacrab lal tcrgololrg dactsh pcr{

IEtar tcrslcr laDg tcrdlrl darl peguaungan-Pcgululta!

uuda dt bul, tcrutbe dacreh'dacrah XaEg illIalul oleh

duB 2ollr PcgulnuDtaB duniB. AklDefirF dacrrh yang d113

IetL olch k.irn ton. bl ncnpniat Ptlbcdasn tGtb'Br

dldula dcugan PcErtuBltr-lcg,uluDgrn !tnr81 drr tek -

Jauh lctstogra iiert lclruk-lchtk lalrt dalan, !l!'bF lc
turuDtaE [1 Irlan ( C flm a) FDE bcrdchrtaa acgtn

Flreg t{l&n o (3 10.8f0 r} rlar laut dalaL dladbeleh

t rat Arcalle Sclataa yalg, berdckstan IGt8loF iloog3n

ItGEuDurtaL arac8. 8..1t1 pcltcttuiel D'tuMEtrE rcIB

rlrsl htrtEg.! rtagro kcJ.dl.a grDDa Durl.J

t. Isos0[sl l.no!{rLr Gn,,tYII SI

faootrd. 3Dn11 Srcvltael edatrh poaylnpnpn-

EIF bclat Fr8 tcrJ.df D8d. l8plaaE lrollt turl olch

gmtltrll El ltu gcadlrl. E 1 lrt tcrJsal tttattt

.tslbat tld.k tcrdspet kceltrbergcn rtrarl 'kat-sk'r 
p!

glrlungalr' tcnrtrua Pcgtnulg'! uud3, ln llab yang lcnyc

bbkaa tcrJerttap Pcrgcaclan l.splran lmllt brrl-

Pc!!/tDl,altaB Saya berat lai JuB. rtapat acaycbblna tc

JadLaya D.tsban/ se8ar aBtar. )aplaan ku11t hlt oc-

ftalt gua ucrobeh fosasl hrltt brul. Perobshsa lsuah

ncnlnbulkan Drtobahan Btruktur batuan kultt DuEf'

s.lua PGDJ'ljlFEBaD JaDg.tGrJsdl dlhrltt burl adelah'

1
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lGbag.l sklBt darl crocl acrta aktlvltae nrlkan daa tc

tonlk. G.Fltan pcnil'lrpe,lgErr lnl ada a"" 1"""t yreltu ;

l. Gcrakan tlbr-tlta Jrgnt blasnye tcrJadl pede decreb

dlp ttr!kc 1nry bcrclllast lebih kn:reag 1OOO fcct'

Gcra kan 1!.i Ecnlcbabkan perobahan darl darrah Dlato

rcnjacl dacreh allurlal plala. Contch*lra tcrJaCtnJe

' 
lnobahan iiacrah plato ncnJsdl dac'rob aIluvlal plrla

dl llorcg [tD!G A.r fuPag tauun 1955 aklbat nucl'! -

I,anaB y.a8 panJanS.

2. Ocratr.n larbrtr S,crakaB lBl blaanJra tcrt8dl dltlec -

creh-decrsli !len8 (1). Iang HD. DatuaElya tldak ea!a.

(2). Vane behlo nlnarolaga tcrdlrl darl'bcrJcnleJr

als. AklEi darl tlecrah yang ED n'a Iang bcrbcdr ilar

tendungeu nlncralnSra Jega bcrbctla acaycbabkan tertra-

dlnF pdr.ylEtBngen-pcnylapangan rlar t pa<la strElrttrr -
pokok ku1lt turlnF, dan darl pclylnpaagau Lnl lcalg

tullen tlgr to8tEk pokok pcilutB'n hrl yaltu lobeh

pLato rlat pcturugea. f,atlga bcotuk lrrl dlacbut tlc -
Bggr !.lacrocolPlcr'
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ETE. IrI
lErcr Drr reGEt aulonl()roor EGlSr!

DTRI !tr^B KIf,I! 8TII1I

I. EOSIS DTI IEIAOT GNTIITSI'

?ro8sG Ereall Eallputl !G8'13 rllilra lrrng !'lo[tub

IlDr EctllBsutkrtt r dan EalcDFplr'b Eclta Pcllttm'D rltc

rlcl d,. bebGBDe brglan EuIa burllt Btcrlel Ftrt dlfng-

hnt teraebut dtcntleplren kctc[IBt l31lr yang kcrralru a -

lrn ucnJadl Etoa sedbcrr.

PctlltlB grndBll 1[l daFt bcrupa p'lspBkrB btuantc-

rosl, rrm'Slge babgp rouBtaa oleb tcg83' EriYlt'll
(8.rs ucEat olch Bbrn roEBto! ltu gcdltl)r pcllatt[r

.Et$e a!8tr lcanr l[1 t.lJacl oclh pugarrh lrkto:r lklla

ccrta grevltrst Inrol- SGIaID ttua iaktor itlrtag r PGBfll

kl!.n Dutr.l iugr tc]rJadl olch alr naqgellr lapaltl au -

' !t/.1, g1.t8c8r elglr dl! Pcuglklsan prr8glr DaEtal olch

rlr l8ut t cllF oltr k del etrrc laut'

ilcr.a.l8l prolG!-priacl 
'Ilatrt 

kch'lJralorE t'tErE yaDg t!

Lh DaDgalanl pclaplken, illsaghut aat apfrAalka! ritt'

dlcadaplraa d;lilr creh y.art lcbth rcrriab, bcrertl PclrbED

Itcnga4,xlrtan EcflInl'.rB luetr prorc! yaat $DAat PctlDg'

delrnpcntcEtukgDlorlologlPc,mBka.nblrl.(b.[t.Dtpl
rlrn) (tloakhourc i198t 3124). Ela! proac! P'!{3lrtlnrt

ra ltrr Eorlag Ir11 bebaB angt<*tan llu EcDJ'dl elat pc-

tg,thl..B batrnE d tuaaa BGrEh yang All'lt8Llya ' lloaS'

den prosce gradatl Lnl daFt dlbetlskaa 'ta! 
dul Ero'r

F ltlr dDt!.drs1 dan r&r'dssl.
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E. DH}BAUSI

Progca dagrndral tcrdlrl darl proacl PclrPuloa'pc

atsoglstan r Psngangkutan olcb gslE bcrat daa croel' U3

tuk l.blh JGLInF tcDtin8 Pro8ca darl dattad'sl Lnl

drFt d$kutt uralrn 6G1.DJutnYa.

l. Pcl.Putra.

PclapuIBE d.,Prt dlartllatr surtu protc! Prlr$rrj l3r t

pcrocahan eteu pcnghaocur'.n BtBsa desnr dl penulg

eu bual Ecnjaill tanab Btau natcrlal JrenE lcbth kc -

c11. Pllepuldn &Pat tllSolonglen ataa dus !8caE F1
tu pclapulea tlsla atiu llckerl's <len polapcltrq ktll'
rt u ch.Gnl6' tllEutr Bnlck Juga Pera ahll .crbrtLlla
.ta! brhtrcln tcnL yaltu (1). Pclslnlelt nelalla '
(2). Palapul@! cheDl! <laa (I). PtIeIrExBn blotlk lGE

ta yaD€ (l). fetapultaa qlnctal (taaet tbsth'198] :

14). Ectepl &lara tclflr ,rd pros?s PoITDEIBB 'kBE.dl
tlcarBl(Bn hrlya PGlsPEbl flclr d,rE PtlsIitllBtr kltla

.. PGletrdraD !1rls (t{cxelrts)

pcngp3cusn nclcaale darl ba tari ecagal ates ttdek

dtacrtal pcEgcr Jaan klBrr d lnana len ilcalatoEnsl.

PGIapuIan korlng a tau hsolrBl dlkcEl dld8.!ah-da-

cralr gunur acBget akltlt PclltEraE Btalnrl. ?ro-

oca pelapukan flsllta t-El tldak tcrJadl pcrrr;bh*a la

tcrl3l psdB baturn

Pc1sput4n tt.llr eteu ucltanlt (tltctabltan rd'lJE pG!

' ---a
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Dcdean tdl,cratut IaDB bcsrr Fds Fl(tu sl'rng tlco-

rgen af.a! barl r scht'Erg& Bts eba rcagelrat' kc-

gaagan-ketc8arrgan yrag ncnycbablran tetu tcrrelut t

ncaJadl DQcsL-Pccah (rttlll t 1961 i 1551 '

Bcntuk pclapukeu. flslkr yant talDt Iillalrya dlpe4g

aurt n-DctuDutrgan tlnggt, dlE !a Parlr rtnqg herl '

tcrJadl Dcncslrarr ?a atau salJu' Alt lcbagal b3611

?Gca rran o tadl ncnglsl r eta karr'ret' lea drn ce -

lsh-eclah dale6 bBtuan den Dobclnr pda oalen br-

11 acrta nengenbng peda starg harlt tdtrta tcJa

dtlah kctegeagan-ketcgengan FEg DGlSrkltatk'a tcr

dlnya Pcoshao'pecahen peds Bturr ltu' Pclelnkal

rckaalg lnJ' ttlpergaru.hl olch (8)' PGaDaeaa netalE

( b) .Pabcnts1611-pcobcttuket habluc-hrbltr !! dalao

rctalqn dalr cclah-cclch latran drD (c)" PrnU'laB B

klBt LcrkurcnlpXa tcban dlll bstuBs tarscbut (1a-

Dal]- Ahnsil : 1SI :15).

tt@utlatlltraEad-Jasedorgaalk'EgllGnlnkBr-
EEatu fa ldr P4r$lrt dalan peugleEcEsrr tataa IGB-

lealt t8!3h r Da lkpua .c@ate !e kclJ'k Daqpuo 8'cara Et

!1a. Pcltrlbuba'n a lFr tilEDutr-tgfiubaliaDat Eolpcr-

lobar s6tatr-g G]ah 'tau rrtalelt-rrtaleD parla tatuaa

b. PelePlen Chcnlr AtaU f!Ed8'

S cbgrtau begar darl plosc! pcl epukan-pel*pulnn dl-

Ir.rrluLran Du[l b€rsailaB Jcl'aDtrF d DBrn larutra I
tau pcrutrahaa-pglubahan DatcrlSl'lar1 batue!'

:1
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Atr buJaD Fag Jstuh kcpcaukaao hlDt tldsk !aJ' -
tcrdtrl alarl al! uErai'r alea tctapl aclela J'tuh !
tu ncoEn acrta Orr CO, darl stDolfor daD EelrXE,

yang bcrcaal derl haall guar'rog 3pl. DldaleE tsDlb

8lr tDt ocngatbll pula CO, dan asa! Dulrt darl h'
trpan tunbuh-tububan (f.tlll 21961 21161 .

PGlaputoD klllr (hEet dxtErg,l kqniL tsobcrcDr 3.Dlt

Ialtu lrrutaE, pceErklldaelaar }arboleal, PFEhld

letatrrda!'htdrella.

(1). Ieruten.

Proa.s lrclarutan inf "*gffo bcr).akt Inde llt E'lrgi

11r acpcrtl Erfitat atau 1ap183n aIr peda EtEaa bg

kll. GarsD (fcf ) bl8swa nudah ]-ant1 lJpoua 8l -
lor larut da[ bctltlr ,rE" le*oBt' BaDteIDJre pclg

rutan yiug Dcrleugarmg tergantung F@ bE atoF e

lr det bcr kcraa dugan krlarutan laIah kGpadataD

Btar ka kctaaaE tEtuat.

S"cara urn pelapuloD ltEpEFl hubmgrl dratrtr k!

IBdatatr atarr kckeraraa batuan. 
"cEBh 

dfuelcElaD

b.hF' EtrlAl pclalrlal !Goa!3 rc ntBgkta l6pu-

nyal kattat ,3D8, rcat dreuga;r Dob[ttl taltrllurur-
kckcrasan Btua[.

Eclaaoaar delgan h81 tnt knpulan behal kLalr yang'

tcrdlrl datl kau@, kalltul, Eat'rlu!, 
'taa 

sagDGtI

u! edBlab lctlh nobll.t darl Ind. tllll(at; acdeng-

' ,.=
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lcdaDg,kan slllkut lcbth aobllcr dart Dadr !.!hloJt
etda. f,uapulaa-lcunprlan Eotlltt, tlt dtplaehkra ac

can bcnuuter dltalctn ploss8 tEJ8n rF pelrpuIru

E Ba LD.,rapur rcbcrar4le kcttg.-tt8r Euprlra tcrcc

Dst dlatar dapat dlplaahlf,n carcltak tapt do'gc! -
kEilar Fng barbcda-Ecde.

(2). Pogokalbalau

P.trg,okrldr! lrD tahaa-bhar i1nar81 btrm.ryn Dcrlr-
Itu dclgrr oktlgrrl ng larut 6rlro e1=. Pro!!! Lll
terpat cckell drlau btuaE FBg lcngaoduag beelq

BGal alBla! EatuEn lgnlu! adelah aclegal Eoal sBlfat
daa pirlt. lcrro okaldr atan napllilt .telr crbgel
fcrro nagarrlua alllkat lcpcrtl nlh, drn horatl cg

dr.

Pcrlgoksldas lan rlncral-qlneral l.al uenbeellkan pt-
rlt. Jlh ecdlklt rcltalt pcngokalitrehl yrag Darla

l(u Bka elan nclhaclllen hauatlt. E6.t1t tnl rrqg

Dy. Dcrs8lrs lllrah. Fr!18 L.!.h rnl .drlrt dtllh.t
parla Jcale-Jcalc tanah dl Indoncclr. Pclrtokrtdrll
an tril d.pst. Juta d1Ll(uken oloh Dektorl t.rhrabD

beslr rangaD. lElfiu, den ungu,r-laour yarg le lnnp

Pro6c! pcngokaidaalan bukan oala bcrattl pcrabrya-

BBD okltgcto dcagan u't8ll!-uD!Dr klrtr tctapl rckl-
trya.Dcrl bcracayan dcngan rul3ur akrl rltrbGftI -
ltgr Bb it'pet dlketaks tarl tclrl tcrokrldrr

;}:r-L 
- 

-_i;_
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(!). trlrboalsll rteu ?clgtrrbonra

PGrlBrbon D lnl SrB alaE araBS lGruDBtfl[ fa ktor pc'g

trlg d&1a! pe].ePuken. A1r yang DcBgaadunt 8a! llaD

ararDg ateu karbon tllokalda kuat aclell daya Dclepu!

aya. Ger a aan BlaBt lni dapat tlltelul d lda1ar alr -

huJan darl udara d'rl !lra-!fu' trrabuh-tunbuhe8 '

ftuatr FBg rrdah dllapukan uclalul. karDonl$;l trt
adalah kepur, bstuan kapur dan dolorlt. Ertra-'r kr -
pur gtau lelslul klrbonat, brckrl dong.n crrbon lc -
acld (ErCO1) den ncughesllkan krlclur bllrrboEit ,

IaDg Eudah ltlut tllbrndbgk n dcngaa helalun larbB-

Drt.

(4). Efirecl (Pcnghtdraten).

Eldr...rl leleh pcaanbehan elr tcrhrdnp [trcr!.l. lell
okslda Jlke ncuycrap alr a kaa ren3edt Dccl hldrokal

de. Pao8Gs lal pcnt lng delrn pcrbcntuken ulaoral tq
nah 1bt.

Slatu contoh p!o6o. lotDotllaall tary b.lk adelrh kg

Jsdlrrn thonlh darl h.ratlt yang proseluF srbrt l
b.erllort i

461 +5fl2O + 2lcr0r.lE20

(hauatlt rcrsh) (lhontt lqnrag)

J1la herll drrl plorea. 1I.l EcngGrlag, dlaeDotlnn o -
leh pe3rrbahaa currca, Eal<a prolc! ,Jr I akan n.ItrGbab-

kan terJadl lloonlt kepada heaatlt.

I
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tr
C@toh lal,l Orrl hirlrnal yrltu pcrnteh'! glDo (Ca-

So4) lcnJsdl sDhlrlt.

ceso4+ ?4dD + 98So4. 2!I2O.

(5). f,1dr0114 eteu Eldrollae.

Eldroll! rcllb.tl<an renkll klnla tcrbedep rtlcral !e
tuen dcage 3lt .t3u lcblh ttFt 1a9,1 dlretare loa E

atau OB dcagea lm llaersl etau f,r !r1 Ce, dal ig-
yaag rca !.abtrl[rn Ircrr @y3F8n D8B.

PcrlcnFraa!, t^lll tcrJ.d,l attae.Dr t1s661-rl!dtrl tscE

tcEu acnt3E .1rr tcrDaauk str huJaa. Eldtoll' ad31-

I.h Buatn Dcnrbaban klDla Fnt Eclthllllk'D P'a!c -
njenan Flt bcrlallan dan Jug' nlncrel tent berlr-

LE3D.

ttE .ud.h d,ldlEoalrrllan lch,Eggr ferktl-r-Itl d!

!g3B ltt brr.'nraeU tcrJedl. AtslbtbF E, Xr, Brdstr

ilt bGrub.h lcaJacl tar$r-Frar.r t'rg rudeh lerut '
ttltalaF P.lapukan Dllc d8! fcldBl't'

GJ! s5o8 + B oB 
T" ^1 

slo, + IoE'

Pclapulcn rLnetal allltrBtr rcb6,lrn .bcel tcrgra -
tung kclnala Proar. hldroll!. Fclafer lrlah ertola
llaral alllkat dan alea tc5u5a1 lcnJeil rald elu-

nLao slllctt* rlal kellun hr'drollda.

Esl ltrl dt.cDibkBn lsrcDa alr ncnlenduag lertondl-

.1, --1
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lerboudlokrlds , D.kr krllun hldrokslda al(jn bc!.-
akal EraJaal krllun korDonet drB'8loD' brl.trhh ra-

Jadl gara!-galrrE3n yaEg Eud8h-lalut alao brall derl

DroBca yeng kolplekc lall..h ko.U.alt.

te kt or-lr tst or IaaE Irlcnpcngaruhl Pclaprlea.

1. Eckcracan letuen.

trck.r!8r8n tatuau tcnrsauk aaleh ratu feEor -
FBt EalurrDgaruhl kctaherrn b.trr.a torbrdrp pclrlgk
.D. Ickeiecen batraR dlklaalflkarLlan .cnur.tlt lrlohc

darl t (stu) anat Lunek blngg,a 1O paUng kuar.

Delau Ek Is ln1 g lbaur aoror 21 fclsfsr 6e knre -
kc ? dan tJrtan kc 1O. f,cbrFlrrt! batlDD bcku, rl -
lBIrrF graait kcrea, lGdaEgkr! brheu ldhcI 8g.k

lurat 6:.augrn la uagaldung nl^l,crel tant kraa!.

IBEEII Dctulnkrn betu.tr 1ru9 terdlrl d3ll butuea
krcr!. yang dllkrt olah a[lkat den Jrols lll lcru
Ila kaD b.tua! FEg rrrlFt kcrea.

IGkGraEab Detuaa hanF Ldlrclrabt prio-i prfrput
.n fto! dra pclrpukan flala dsu tldsk Dorl.hr tBab
pclrpllea kllle.

2. Brlehan / R.tabD.

Bclahea yaag tcrdapet pads batlEa JurLahnra tl
dBk bctltu bnyrlt d3n br.!.DF tetd.DBt vcrtlliBl -
tcrhedap Japlcan batuan asdj.lcn den Jnge tr$adrp

-

i
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hturn botn arlrl r.ttr b.tun DGku 1u.!. BrbDra

Inala Datuan grDgat ncrteatu lcBpGrcGIEt proaca polr

Ilrlaa, lercn .1r sIaD bcbea aearrukl crleh-ccl3h '
drLan ba tnaa.

5. fopoelal ftrta.

forporlrl klrla buletr BBJi lcrcrtulna kctehra:

rB b.tr5r tcrhldap pa].elukea krr,l lclsllfrr ,lu$ t
ttrhrdrp pclrprk tr !l!la.

U rrrla I-! tDcral dalaB Dctucn DcilPrEy.l Pcrbeda/rD kG

t.hBnla tcrhedap proac! pclspukau kBrcnr lGtlrD ba-

tuaa dga llD.ral tldak lcnganrlrmE Jorlr kltla t at
\

!4!e. !l18n1nF ]raa8 palh8 taban tcrhatlap pclrpulaa

kLEla adalah kgraa, luskoylt r den fcrcper ortboc -
I.eac, scdanglen ,ant Flfag tldak tehaa tcrhadap pe

lapuleu klnl. :raltu oIlvln, euglt, den fcrapar $La-

glocbac.

llcEuaut Bout.rb, betusn yrng pellng ttabll ltl.b
pc8latlt, gfetllt porflrlt, 8rr1t .Itclt dea Icnralt

ecdaaglran yan8 tldak atabll Italtu Elkrodlorlt' rlk-
ro gabro, dan alolblt. Fn pcrlu rlltagat luEuD.,D ll1l

tldak Dutlsk d,an fakbor lsh Dungklr lcbltr bnllcuqg

ri'h d|,lar ..ooatrqltan katahen n batu.n tcrbadep pcLa

pu lan klntra

Frl 6agl pe)rpulen flala, kooposlel krrr.a laDgat -
pcnt lrt . Batuan yatr8, tcrdbl detl bcrbegel Jcnla-

- a'a:..:€i
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nlnGral Berts Ecopunya 1 Frna lrang barls 1DBD PrOa r

he1 lnl a katr lerpcngaruht PcnycrePn B lDlr latah'r 1

dengal dcnlkten tcatu akan EcntcLb.Dtlatr at u PcEu-

a lan t crhsdal, batuan tcracbut.

4. Ildr!.

Ikll+ lcnGgant pc!.n tr pcat lnt terhedep prorcr

pclapukan, balk pcl.rpulen ktoto L.upun pclapuken lc
lBEls. Ptlalutan yeng tcrJeill dl deor.h llOln lcu-
bab aDelttl yaDt tcrJedl dldacrah lt1l! lsuu tl(fek

atoa dcagaa pclepukan ,ang tcrJ.dl dl decrrh gurun.

Jadl 1tsktor lkll.u yarg tcrpcntrrt adalah anhu dra -
kclcnbaban.

5. Rcllcf..

Rellcf ucrpcagaruhl pclapukau lccalr. tLlrk l.Dtaunt

Dakr.E .cu!rr. kcolrtngau auatu lorcng nakla tlpla be-

all pclapuka! Jaag ncuutupl batuan faduk.'.

6.Tcgcterl.

Jun1ah daa JGrl! turDah-turbuirn bcrpcng.ruh telle
dap Edc&!-!acau polapuhn dan t lagtrt.nny.. Jsdl
s!.leh acc.!. ackanla etaupurx lGcafa klnL rE ltu !c
aurut bdrya lsrya slaa-Blsa tuubuh-tulbubrn yaDg E.n-

haallkan zat 8!aE arang dan aaeE hurua. Eahlon tl -
dek adaaya tunbuh-tunbuhan bcrlrcEgaruh $r13 tcrba-'

tlap pelapukaa.

.';
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7. eapclt lrluye.

,,apck lall yaEg, rGpcDgeruhf p.lrpElBD ,418h

lobal-lolall kcJad lln pelepulran. ll irglnF dldecrah

lk].h drrglnl Jureng FDt Ecagbrdrp kc 8cl.taD rl!.E

rcng.lrll lcblb banyek pcrbckuao a,3n pcDo.lraE rll-
Daadbgkrn dcagen Jure4 atau lircng rcDtlrd.p t tcb

,3. Ir.ntaD dcolkrrD lorcng yeag ecnghe{rp Srfrtro-
.k r rcDg.larl pclepulan rclanfu yeag lcblh b.D.t.

Dlda.t3h traDg tldak bctltu tllngh lcrcag !n!g r.!t-
Irsdrp.g6plrn rlon rcncrlra lcbl.h Deayek crbaF E-
trbarl rtin akan rerpunFl lcblh brqyak truhrtr-ttra -
buhan, lohr^nggl lereug yang neugladap Sclt.o alaD

rcDgaltll pclepulca kLBla AaD blologl png lcblh hc

hat.

?. ocrgkan SaBh IED Goa len x8r8a latutD.

a. P.ngaag,lortsD lrhrtr ol.h Olar lt !1.

P.n8aDgt(ut n la!g!ru8 drrl betuen, t8!th dan lulpur
olch trayltasl 3tau olrb g€Jra bcret burl ltu rordl-
r1 dlacbut dcagpa lnalrnratlrrgr. nultuban-ruatull1
rt u lotrgsor lrneb yang krdalg-1otr1nt BEf.l rcnh-
bua krjta st rr ltilbcDftrag ellrra lrrlgil sclllt tcrJ!
dl al' Iudon?llr, .Esulnra dl luer lrgGrl, tcrnter 1g

de lua Lr dlngln, dlneae c. yaltg, audeh pccrh-pao.h -
ncluncur dGEglD rergi trtuen deu taarh ncnulu tenpet

yeag 1ebLh rcndeh.

;.
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Gatelr-gcJrL l[l. afafrh contoh P@8r4hlt$r blrn
olcb gSya 8ravlt al. PcDgBntkutan tehrn'rcpcrtt d,E

tec blrc.4ya Dcrbcatl dl kakl dltrdtlg FDg cu!'! a-

trtr lakl l]lguttuttg.tr. lctrpl koludlen bhrn tcracDut

dlrub{r eltb olch pmrcr ltlanJutnlra' Brtu'[-brtula

lcp*a yang Jutuh dritaa gletacr itlrtgkut ol.b nrE

Gr ,!1 tcrus kcbaeh.

Buatulren traeh rtl dfnding aun$al' lraDg cur8., dlrag-

kut o.Ih luDta I !8!IB 1 kc laut. f.DEh ,ang' !cr'r'p
tlb d1 krkl g,urtrnt dlangkut old trTtlt'1rrlt pcgu-

nun&an kc arrngel-aurg3l ,.ng ldDth Dcaer. ,'ll Po-

rrDaB utan darl g6l.k taD.h dr! gcr. k DatuE laaDt

rl auplloy EhrE-beh3r'pcngbalcnt a kcpriia .u!grl-
.urg81, glctacr natuk tranapor Fng lcblh Jsuh.

L. Gorek trurl l]ra Etuea.

Ilelurut Shrfpr D.rtGr.IB! t Eb daE brte! (rrrrng
the) dept dl6ol.ongbn (t). fcdUelra lerbot rteu

clor f1on3r (2). Perlndehea etlRt .t u repld flon-
s." (r). lrneh lolglor atau lrnc alfdr (4). !.rah 'D-
l.! .tau. rubSldocc.

(t). pcrtaAehra lprbt etru. Slov flongr .

hrtns-fuh3 lcprr yrng tcslctrk !.dr lDltil bbrar'

aye uulal EciaFIt peda aud.ut ! 1Oo, karGla Dcratays

ecndltl. Jlka r.tcrlrl-lrtcrtrl ltu lrauL dcegu e,J

iata ludlt t tU dlltcElulaa uat* ror.FP J.uh l.bth

!:
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Jaub. lcblh kccll. Rsyalnn-rayaP.r yaa8 bcrlelgaulg-

dcngan }aDDat lnl tldek oudah illketahul eteu dhllrti

y€]Dg g,efaltaD lnl tctdttt alarl :

- l[anah Eerayap (aoll crock)

Gcralen laubat dari tanah dan behan-babgn rorba kan

kcJadlaa dapat klta aoatl Inala poboa-pohon dl Ic -
reag buklt yrng bcugkok betartlrF, d3! brDd.-bcada

bmtan D.nuBra acPcrtl fS8!r 
tlaut llltrlk yelg -

ncngrlrnl gautguatr darl kcduduks! !c!ul. Ia[t lcg

Jed.l Denytbab tcrJ.dl$/a aoll creccp Lol adeleh PtI

tatrt rrn aEtara penbckuan dcngen pcDcslran, PGasna!

an dcnge,n prDdlngtranr Pcn8erlD8a,n tlcagau PCGb'q!

an lada laplaan y.nt Ucrran3-Ea,la d.ngxn I,cB3crJa-

.D atl8r tuobuh-tunbuhab nenenbu8 tf,,lah.

- EcrtkLL ltcrayap (taltu crccP)

ferdlrl dirl kcrllctl Fnt Eerulnltnn hsgll ltGlapnk-

an darl tcbhg-tcblng, dan lcron8-lcrGag, guruag. l[c

rutao. ledr d,acrah yant scrlrg tcrJedl pcigelttaa

antara pcnca lran dan pcnDchmn. Oor.kan kcrlkll 1-

nl lcblh c.pat 3rl gcrakaE soll crc.P.

- Batutn ltcrayrp (rock crccP)

Rock crccp dapat tcrJadl k rcDe pcla1lrrlrn d,l lcrcng

lcrcag Sunturg daD borgkah-bougkahen ltu elren rcra-
yap kGbBFh torutaue totuan Eraalt.
Ecrtukan t.nl Je1ac dalst dlaEBtl FA. brtura plalr

}:.::+.:-= jj:-+-,-.
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IEslr IEJBI, koagloucret dan grarlt, tcrutale yeng

bercclah-cclnh bcsar.

- RaFFr Ierlor (er ncreyap).

lcrtraa r"ra. ltarcra lr.Dca ll.3n cs lraEg dslnt DlrtCBt
kBa rcrayalrayr taDah bcrrana-a.B oatgo lBn kcrlk{I.
kclcrang-l,g36ng.

D laanplag 4 Dcntuk r4yellan sccara La^Lbat d.LtalrEl
slh ada lai,l aetu Jenla pcngellran lrnbat derl naa

ra tanah yang trenuh elen alrr yang blarenr. tarJa-
dl dldacrrb yaag ill'rgta dan pc6uarurgrn yant ttnggl
dlocbut dcrgen golt(Lukal (roltfluctlol) pr6 dlag
babk8tr olch (f)i Adeaya pcrlrdla.n rl.r ,arg coIul,

derl p.Lca 1t3E sa1lrr atau 6r (2). trcrcag F!g, crEa!

alan tldak dlturbruhl olcb tunbuh-tunbuhea (9). eae-

DIa taDah bcku abadi dlbanh pc@jrk 8lt (/1).ldanF
pclapuken yeng berJanglung cGprt.

2. Pcrrdabr! Iing Celst Atau B.pld flong,o.

Dallldlh.r c.Iat derl Brsra ttlrh rteu etru Drtufn

daD.t dltolongtran acbagal Derlhrt r

(a). Ierah llcl8alll Atau ttrth flou

Ocr.keD dsrl teaah yalrg bcrhuttr-butlr halue drl Jc
nuh a l{3n elr pedr lc)i6nt yaug agrk lcnrirll prrir
pangtc.]Dyr tcrdapat cclah yaag tiea6,kal aedengkaa.la

d. uJungBys bGluIB buklt-buklt dosak*n.

i;
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(t-1 . lulpur t{cngellr ateu [udfloyi,

Prorc![I8 herplr ..r. ding.tl kcJedlru crthfl,or, [.-
nye tcrdapst pcrbedaeu r rudflou tcrllet Fds laDah

artlaya altraB rF EenBlkutl lcrbah, krdar elnya -
paiia nudflov lcblh tlngttr gcrrteanye lcbli crprt ,

den tcrutera tcrJadl dl dacrE[ kcrlag (uld) t]lrq!
ka[ taneh ucag3llr lrr In!, dldacrah hurld..

D1 fndonclll r.rlDg tcrJadl dl deereh vulkralr yeug

dlrcbut lehrrs ncngellr. Mudflor ttdel daprt dlear-
len dcngen colltlukel. Iludflor lcbth ccpt gcrakl!-

Bya I GdaDtlerl aollflukrl agak lenbat tctapl tGrrr! ?

!.ncru!, tldek tcrlkat dcngen knDrb itan tcrJetl dl
dacrah lklrr !cA&pg.

Untuk tGrJadlaye rutlflov ada bcbcrepr fel(tor yalg !c
ayebablaraaya (1). rdaaye bahaa yaag gcrbur (2). Lc-

rcng, yaug lcblh nlrtnt (r). Ordaag3n e!'r cutup b8---'

nyak tctapl tcrpu.tua-putua (4). ?unbubitulbu[an' Ja-
r&!f,o

(c). fuf.Da Ealll nolEkaa atru Dclnla lv.lrrcb..

Grraltau lnl 1ang1a Juge illacbut Gro!1 a!, tcrutclr
peda dacrah lfDtarg acdaag aarpcl 

. 
kckcdur Intup Se-

lotda dso Utar. (Isratl Ahrld : 1985 s ?O).

Dl di6rati DlSunun8anr ea1Ju yan3 tufiu,..ka8 Dcrlnu-
pul dl lchrken-lckukan yang tcrllnduag darl tltrdakatl

autLu dan EataEarl. IEn Jika salJu hl tldrk rcaetr

j

..
.:. 
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akaD bcrku.nPul lcblt banya k dan al'JrlrnF aaltu yang

neubeku ltu akau Bencalr eedlklt d.El lcdlklt yrng

nen;lqbabkaa laplaar barebi ya EGtrGa 1r r all' 1rrl yang

dlbantu oleh tayB grarltaat rkan nenycbabkau IaIJrr

ltu trergcrak perlahan-lahan ocuglkutl lcrbeh'

(d). lanah LoDS,Eor Atau Iand Slldc.

LnCollAG aeue dsngae avld novc Eerupkan aatu Dca-

cana dan gcrakar hancuran darl batuan de, t&!ah

yang nener lk dl pcr:nukaan buarl dalar kondlsi ll'roa

bcrgcrak a.t*'.r l'.t Jatuahan yang ttb'-tlba ' OGreksntrya

ludah ludah dlllhat dan tcrJadl Drda ra!84 JraDE rt-

latrf kerh5,. Iendsl-lde lnl dapat dlbagl atas t

(t). fanatr Hendat Atau Sl'uEPhg.

Oeraka,u lDt bGru;E Scratcr Eassa tanah stau tanh -.

yeng dlaaital d cagan batuau yang Lnteracttor Jreltr-

battau yeng tcrputu6-putua Pada Jatak yrat ttolat daa

dilgcrtal dengan benturaD kcbelakaag ashlrrgsA lcrulE

kan 1r-renE yang b crupa patahrn atsu tcrac-tct'E'

Eal lnl tcrJartl karona pcnS,lkiaan dtbaxah rtau dllg

rcDt sungal o:.eb 6e1omb;Mg r aruat atau oleh ne:ruala'

(Z). tongcor Biban RonDaksu ltau IGIE1s alldc'

AdBlah tanah longsor blasa. hocca Ls'l eda gcrakrn

leluneur din Dcrgrrilng,-Su1llg daa torJadi pad' t' -

Dah yaDS naagand.ung a1t . Peda ualulnJe' deDrls slidc

tcrJed.l Inde dB.rah potrrsulgar yang Jarang ttuDub-

. -::; :..
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tulbuh-tunbuhraaya dan tcrJadt sctcl.h huJan. Con-

tobllre longeorra dl pt.ugtlr J.Lr !.t lrh buJaa tg

Jadl. 
1

(5). .rat"r,''F Eehen Borbtkca ltlu llcpla !11I.

Jatr.hnra behsa roabekan tcrJo<ll prdr drcrrh ,.!g -
narpuayalnile IBPtt ! batu.r drLrr lrplrn rtel '
nya kcrr! scdatrtla laplaea benhaya lcDLh lulrk.

lklBt laplaaa Dereh yang lumkr Bk .k n lcDlh I
uudrh terlrodt dsn.baglan atac yaag lcDlt kcrea g

kea ucluneur apalagl lcrhaD gaF btr.t Dtll tcrug

but.

(4). Ioagtor Betuan ttau Bock elldc.

tlraae Detuaa htluk yalg ocluacnr kcbrsh Fde por-

nul(aan blileag pateban at u brdaat-bldrDt lrphaa,
JlIa rcbua,h lsDlBaD olaalnya tcrrllrl drri lopung

bergantl:gaati atcB8,8,l Datuan paelr tien k .ltl!ga'!

.laplaaa lttr.lcar3h dcngen lercrg atlu dr^adtlt-dr!-

dlrt leEbahrna*a ha1 hl daDat ncaygbbken .tGrJsdl

aJra +onglolan ra!r* b.tuaD.

(t). .fotuluF llatoa Batuan Atau Bock lal1.

Scbab utala pcnglolgsoran laleh pcngcluaraa atrl -
pco lndebarr batutn prde lcrcag yist cufirr. ?crgolu-

.r.E tehan tr tai dapt dllakuten olch reEuela aksn

tctrpl (t,.pat Jutr dtccbabken oloh cro.l Brrrtst 01-

aai

jr:,:';r.J..\
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d tt lkungaa acDclat luar darl acbueh lcaaderl olpel

an onbak dl tcpl pental yang raicntuk ccltulgen pg

F kBkl dladrlg batu.E curdn dalnt ucnycbaDltra run

tuhDya D.turn.

Dl htangea Scletan dltenpat-tcEl,.t PcB8altt.a cl-

bunl, Clsadcar dan Cluirugr sungal-auug3l tcracbut

qcaorch psda batuIEB& aiall naP'I lurak' BBtuan lDl

D@bcntuk rllilLfng yalt GurnBG mrpal bGr'tut Dctcr

ttagglrF. Esoll dlBlrl bckcrJa kc!'!pbE, Oen bcr-

o""t " t"tPprbcrar l.abab 8rutal ltu' I klData5e LB-

lah hllaDgpy. tahaDaD dan runtuhny4 laplra! b'tu'n

tcrrcbut. 'Runtuhau bataua 1nl dtlenal dldacrrh,141

dcBgs,n acbutan rUruS'.

(c). fanah ..enblce atau SuDgldcrcc.

lalah aoDlG! adalah Pcol,adahar tlo'h dall PrErukr'

en bunl kcbenh taDPa dl6crtal pcrptadahaa k'alah

horlzotttal. Bal ln1 tGrJadt apablla dldrlae laDlca

batuan tcrdapat'gue-Bua. BllaDaDo $la ltu ubrrrk

!.!a tcrJadlbh taDah enblca.

A e bcbcraln fa-ktor y.at EcnPcrccpot tcrtrdfst'' -
ragmrt[lrg Yaltu :

1. Falrtor ,aalf.

a. lalstor 11tho1o3t yaltu tcrlcd'aNra rt'E tldik
' bhan yang gcobur ata: b€rhan yaag luah'

b. ialrtor Stratlgrafl, ya:ltu ade etau tldakDya
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b.tuaa ;raug bcalrPtre lapla dea bcracleaglc1l'lg' I

DcErcebla rtan latn-lalanya.

c.rekto!Strtrktu!yaltu'Intabeda't'tu'DtsEgborcg
leh banyakr patahaBr llletaE, !Gtt' ktrltt'ugen 5raog

bclar.

C. taktor lopogreft ,'ltu koB'llll ltr'Dt 'p'k'h 
lraoat

atau g|tEal.

;i

co lEktor fkl,t ,rl'h Elrbu yeDt tt88tl ' tcll!8 t'l'g

dl l}ertgDttin atrtele I'6!bG lnrEa dan pcnca lra! t huJan

acaBen dcmsqlra drn acbagalnYe '
l.Frktoror8,8Els'yaltuEGllPutlJerangnyavrt.ta6l

lrang tclilaDat .alldacrah tcroobut'

I

2.!ektor-!el(to! Ia!8, /l kttl.

a.EcrtaEbahlyakccoratranl'tcl8tEunE'klIkar'D'loDg
Bolalr Pcatafuh bclartrra curah huJaD ysng tcf'adl'

atauPun pcttgaruh PcEbulclsD hutaE y'ag' rccara bcs'r

bcearan atl Pcgulungan lr'tr8 crEer ' r

b. IcrJaaltaJra pcaaobahe! '1r lccere bcrlcblh-lcblben

Dalk.o]'ch bogarnya cur'h huJar r'uPED olch sdanya

Dat alt yaBt tGlblt rlllercng'-Iclcat gunuDt'

1. tr r o a 1.

DroallrlahrcDuabGDtukpcaglhleenya!8(tl,cDsbk.trolch
alr non6rllr, b41t( ltu ilr bulaa 1 alr Lutt alr te'arb !3-

ulnrtr oI.h aa daD aDgiJt r Srang o lfatDya sclalu a6ntub'h dg
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Cacreb ysrrg dllelutlya uatuk [encal,al tuJuranya kcdatgr

an rcDdah. Ba rtepat pula dlartlkan acgSle batrk pc-

DtlklBaD rpeng,orGk4n, pcnyrrctsD, drD Pct!8,algktrt8E rBlt
dllakukan oleh all Eengallr r alr talah r gc16lbrng r erua

l.eut, angrn dan glctecr yaag scnuanya aenuJu tctrgat

yeng lcbld rcndah, dan dalea petJalanaanya tclalu rcru

beb dacraL yeng d11a1uln3a.

Dlao proecr pengcrJaaa crosl berlaku (1). Proccc Pl .

ag8nDl1an bahan lclBs, drr"* actlap Eatcrlal Dalk begu

jn taaan ataupun batuan dan bahan lcpaa Ialnaya yeng !c
Irh lepuk atsu audeh tldak tldak tGrlk t lrgl dotaa -
Iaduhya alceu rttp.lnrtahlrea kctcupatlatn bcnca,a. Arngrn

t.Dega. peagaagkutnye. (21 . Proacr penglklean oleh !.t!
rl,Frg rtlaa8let. Ialtu scrur lrtcrlel ye,!g, draatkut -
rielao perJalannye {r selalu ucnglkla iiacreh yalg dll'a-

lulnya. (r). toccs mllng ucnglkls altala aetcrlcl -
y.Dg d laaghrt. llekaudlya aDtara ratcrlc1 yeag, zatu ilc-

nggn la !.rnye cal&g, brrtabskaE daa Derg,aacr dl delal

I,GrJalannya Bclana crocl terJadl. ({). Gare pcngangkut

.urya. ErI ln1 tcrSentung, ilarl ba^ban ErnS.ngkutltl bl-
la <tllekeinakan olch ali naka barira dlacaurlkea dolgan

kckuatan elr, bcgltu Jtrgc y.ltt, dllahslG.n olch tclr13 -
yang lallrny&. Brolt datrEt dlbeatakan etac bcberapa rczu
!t6ua1 dcngaa tcnaga yang lclekukan croll teralbut.

(e). hoal r1r.



i=.

'5f

65

(a). Eroal A1r

Uatuk daIB, BeBhaEl prolcr cnoal dslan pcnbcatulen

lcobab-lctbch ruEg6l' D.b rangat lratlat rutnl lc'
pelarsft lcblh rlrlan pcD8,GrJaan Eokaltk dst eir ru-

agal . Gaya kcnctlk lnl rlapat dtabag,l ncnJadl PcngcE

JeaD pGngaBglortar, PtagarJaln ncngaseh dal rclalt.a -

IBals lurtal scrta lrcrgerJaan uengel Ir.

PcagerJaaa pcngpnghrtan tBu la1ah tlaaafotael lrt.zet
yeng nclarut tlan rat- zat yang EGnB.I,uDg du lcndorong

putng-pulng karar yeDt terlatak IBda darar srug'a 1.

?Et-zal laag lanrt Fda unulnF ad8l.ah t$rll!-lpflllrBD

tcrutana f,aran-f,lra[ f,, lla, gerta aaal kcrclk , aB!
hurua dan zat organt. t
Dlg3rptng ',t-rat nclrrut laka Euogal ltu rcngrngkut

Juga baglan-baglan kccl1 yang ncngapu!8. Eabaa-b'bsn'

kecll 1ll bcragal aarl penorehan daa pcnglkhen ba e

haD-bahan dldas.r .t[rgel' Baban yalt dlgcacr olcb g

,r pada daear aulga l adalah baturn E.rGrr Detu gullng,

das paal^r. Sclana prngargkutaa bateun lnl dlrrh Oea

rtlbegtan hl}lr batuan tadt akaa rcnJadl kcall, brtu-

eB 6rEula berbcatuk bcrcudue taJeE at u br.ctl-latl
lanbat laun akan ucnjadl bulat.

DcagerJaaa tcageltr Fala luJr.8€l Jugr nogrreh d3a lg
rakan. OeJale lnt dlkcaal dengan korael. Ocackan 1tu

tlrBehtun8 pade bcrbrgal faktor .r h81 kcooprta gc-

si
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gcrak , daya antlnrt elrr kohcsl battren daIa,u alur su-

Dtal. PcngcrJaaa D?ngallr pa<la ariagat dapat dlllhat -
dcrgat acapcla tar I gcrak garld-garls al' lran yang tcr-
lctak berda,nplngau daa Juga yaEt t*lctak tclsutun dj!

ataa. Bcntuk gar la alrrra,a ltu bcrbcde-beda daa tcrgag

tung kcpada kerdasu Pctgcsakaa ltu.

Pcaglklaan atr tcrllh4t Irada PclDeatirkaa Dgltal ataB

lcubeh. foal bckcrJa ncaorah den rclcDarlea (t!d f!9,

rtladtng-dlndlag lcobab. Eurtaya Groal ltu tcrgaatuag

darl teDaBa.?t da! dayr tahan batuan yaDE'd$.ltrtrya

PclgcrJa.n alr d,lchl dapat dlaanalran dcngaa suatu EJ
gaJl riea glgl-gtgl ScrBaJl trl adalah betua! gullrig t
prelr den acbagelnya yang d lbara scrta oleh alr.

P.DgcrJean alr aebgallr deEEan bat^k dapat dlerrtl pa-

da anak-arak cungal dl pcgrurungl,u r letPa 1 dacreh hl-

11r guatu eungal. IElan hal fal aaft alllthat tlga -
taraf pcrkcnbangan lcnbeh/sutrgal yaltu allrau bulura-

llran tcngah dgn alltan h1Ilr.

IEcrah hulu pcnglkllan tcltlkal hcrlangaung <lcngal cg

pat achfagga f,eubahnya a kan bcrbcntqk rYr dan pede Dg

tuatr lrang [cnPunyal kc kcraaan bcrbcda elol rcagba;lI-

traa J crsa-Jbrau dau r lau-r lan parta r1lnn 6utrt81 tat-'

scbut. Peda aIlran tcagah kcccPatau aru! orr[8,al lrrdeh

aulal bcrkurang karcna rcllcf
.,Dgkut cunga 1 agdeh bcrkurang

bcrtanDah kcclI, daya a-

Iahan rcn Jadl pengendapan-pcagcnda

- 'i.

dal
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taFt tGtlcbut skaD' tGrJad.l alnrnuLosl rrtcrlcl' lrua

rksa neuDcrlok-iclok dltcupet pcnS,cadalnn !'hbt83 E-

kan tcrbcntuk 6uBtu gcJala yang dlkcrrl lrlpcDtll atau

'rcandcr.

DtallraB tcngah Lnl crosl tt8ak aula I Dcrloreag daa'.a'

rosl lrtcral nclahlcaa IrGlana! Pcntbg dra kclllibengp

bcrlakunF crosl Latcrel dcngaa croll tcrtlkrl' DlDrEl

en blllr Dcrrtcad.Po! bcrlrngcuag tcrrra ll'ra rllelll iteFt

dtlotakaa bahn crosl ltu tldEk bcrkcrJe btt klreaa -

etrdrh earPl Peda bac Ievcl.

EroEl alr (sungol) terJadl dalao bcbcreF tlnilrter -

y.ltu (1). Splelh Groalon' FIml Grosl yalg tcrtadt ag

begpl eklbrt turbul€B ar-r huJan rel(tu latuh Fdr t'DaE

tanrh tcrtruk . (2). Shcct croaloE etau croll tE!ilrloen

,altu PcaEangkutea atau pcrlndaban laplla,tr ttpls darl

tarah accara Earilta yaat tcrJ'dl larcne ellr'en etr hu-

!sn. lllren I,ctilukB.n yan8, tclJadl 'k'a ncD8b''Dlrutkau

Iapllaa atat Aa!l. t tBh !.htllg,ge lcE'rDullrrn croli pcg

rukaan. (f). ifff Grollon etau crosl tBrlt, yrltu elt-

aan prr:ouka.n konudjan a len bcll(usPul d8o ncnrPrlie'a a-

l lran rtalan lBrlt-Prlt pstnukaan taoeh dau croal sr -
pcrtl tut irrlab dapet dla!!.tl dUsIEugeD' (4)' Gnlly -
croc lon etau Gtorl Jurang, .lPab118 

k'GGFtsE eltrit pgr

!uln.! t tsg,gt , q lor crori'IEllt d'Ft bcrkclDans, lca-

Jrdl croti Jurang, yoltu tcrbcatukaye Inltt'Ftlt Fat
dalau dan bcaar, JnDE Eeagat aullt rtiatarl dcagaa pc-

;i:a<
I:,
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dangau pengolahan taDah braaa- ( ltarntr Xavl ; 19??

:54-59).

(t). lenega Olctscr Atau Ero8l Clctg.E.

?cngerJaan pdn81kl8aa olch glctacr atlscbut ilcaglr -

glas1al. Erosl glaslal lal tl lscDaDkaa sataro letn o-

Ieh batuan yang ieraellp delau es. Ba tuan tnl beltcr-

Ja nentlklB daoar glctaer dan terbentuklah ap FDg ,

dlecbut garle glctsc!. 
"

Ah11-4h11 glastologl Dcnganggap bahc. d.D8u-damu bg

sal dt pctunlrn8an Elp.n 8r1a6 den deneu-dauau bcaer

d1 Anerlka Scrlkat terJatll karcna pcaglklaaa natcrlel

olch gletocr. ?ada zanan dabulu daerah-da.tah 1lrl Dg

rupakan terpat-tcnpat yang rendab, vaktu lrcng'lklsan

(g1ecial) .Dalr tcrbcntuklah lenbah-lcabah padl b'tu-

aD yaDg lunat.

Ienudlan ca ielclch tsof,QDa-EorcDA ncrupekAn bcadung-

atr alaE. PendalBt Fra ahli glaalologl, Icubeh-lcobeh

yang terbentuk olch glctaer tlAak berbentuk tYr akan

tetapl tcrbcntuk rur. Dl Pesdalr Barat XorYctla ba -
alrak terdapat fyortl-fyord dan pcnaoPant fyor{ l.al bc

bcntuk t!t. ?ade.Fktu prng.!a[ decrah 1l1l aututupl

olah rclubuut crr.achlaggp pcDgcrJaan croll glellaI .

<lialnl'dltluga Bangat lqat. Sctclah Ptlclehan tEJ.dl
Daka da8a! dart bag lan XorYcgia lnl ncaurun Fn8, Ec-

nyGbabl@n terls lllra le$bak: lnt olch alr daa EctrbGE-

',
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EcEbeutuk beutangan ailaD lndah yang dl k6ncl dagelr

fyord. (ratfll t 1!67 I 181 ). PcngerJaag glct3'r 1-

nl Uibantu oleb tenaga Sravltasl, scblagga Slctccr -
bcrgcrak pcrlahan-lrhan r Ecrayap dan lGlullcu! aGnE '
rurll lcrcag kareDa SeJra'bcretDya scadlrl'

BIan pcrJalanranya Slotlrr t.al , alrr. E.ntl&lr detl rg

ngangkrit taDah , batuen dalal Jurlah J7anS frcaar I ec-

htngF gletecr tcrmasuk tctra8a crosl yang laaEat l(uat

Belrcrtl atl Ralnc!, tratlonal Park (uSA) allte6ukan trl!-

ornlly Elclcr r Put scd,lktt rsJar tctapl F[g, trE-

pat adalab turpul(an atau Pulng-puhg darl boaglah daa

IE'agDGa ba tuan yang bcrhancuran dalar ltGrJalaaan g1c!

acr , keuud ian dldorong bcrgcrak olch tflrsa ca dtDc1g

kangnJra. Seblngge Frla batas-batal tcll,at pcnoalraa -
G! , Euatetr ltu d la r.upal datr blralnrrulacl drlan bca :

tulBtr buklt-Duklt kccll atau hu@oelqr ptlcc (tna Hu-

taklr : 1ll5 t' 26).

(c). Eroal Aagla

Artlr ncBgaptkut frapcn-fragtrd batusa yaog bcruSa -
dcbu (duatlr pasb(gaatl), taneh ha1u.8 (111t)r Pcutl-
klEan-otch an8,tn dtscbut dGnBan dGflell. Dl Gurur 3c

slr dan Sa urtt Arabla, tcrdatrEt lcnbah-lcnbah dalan -
yaDt ttdak bcra tr, ncnurut lEr. ahl 1, aula-aulr dtbga

tuk olch croal fluvlal yang ncnghaa il hln cclab bcsar
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olch dcflasl, Fhl angln oeagbGtlhus dcEgsn kuahrya

nc1alul celah-cclah ltu dan oGBgang,lat babeil-D'ha!

yaag lcpaa Bchrrg,g3 tcrJadllah Iclbah yang dalel.

Dl Guruu IB6lr rcleln ttrJaalhys dcflul JtlSt t.rJg

dlsy. kores 1 ya ltu pengcrrasn aaglo yang Dcag,altdua8

Fslt ' schln8ga E.ngaBah daD Dcaglkls lcblb kBt t

sklbatEF koraal ltu telJaatilah bcntukan-bcntulBr

FnB atroh $1 g,urrm yaltu bcttutraa (1). Eatu JrDur ,

tcrJaill karcaa korsll dekat tenah lcblh krat bcrle-

lnr, acbrb Butlr-buttr Fatr dldclat talah lcbth bc-

sar alarl pada bagtan atac. (Z). lurullt tcrJ8dl IE-

lcDa korar 1 neagaEah begten yaag lnnat d.rl b.tusD-

dan kurang pragaruhnya terhadap baglea-baglrryant 
_

kcra!. (l). utu aagln, ,aBt dtata! btdaag daaarnya

trGDInrnyE 1 beatuk yaag dlbetacl olch tlgr bftIrag atau

Ieblh schlngga tcrbentuk plranlda; Jug3 aclupkBn hg

e11 korael.

g. AeElDlsI.

Ilctrurut lcnrstaaBtrya bnyak pre a[11 acroudrEg b.!tuk-
bcntuk lbrfologl darl rcg,l crorl' , 

"66a;8lraE 
heall pc -

agcndapanaye tldak tcgltu rctrJadl pcrhatl'nr .idaEg*.!
b31 l[tlah yang erat pcntlng'dld81.D lnrubebrn bcateag

a! alaE. Scgala Dcntuk pcEtendalEn, pcrhbunrn darl na

tcrlcl 3t u b.h3tr-b8baa Fut dlraglnrt belk olch croal,
3Elrutr o:l.Gh Fut bukan 610!1 al|Dao.hn aguederl.
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Pcry.b.b utaDr tcrbcBtulrlF agnedret ltrt 'drl''h hftaql

EF dBF Inrg.Dtkuten. lcrta bcBa FDg tcrlalu Dqts! '
tcrlilu banyak Fktu tcrJadr[rl Pro!.! pclrg.nthrt'rr !!
hlngga acbaglen derl bcDen tcrpikse dltlngtellan lrrc-
E bcrkuralgDrs daJre engfui darl ttE Sa yang acayctrb-

kranye.

D@taD dolltlrn agI3al.ll dsFt d18tt1lc! lcDigrl rtltu.
prolc. yaag bcrrlllat koaotruktll dsrl Dtrrule.! tnl:t f"
Btat .klbat kcg,letan engln, glctarr, .ru! dlD tclor -
beng laut acrta 31r Largtllr, Atrad.ll ,[I d.Pt tcr-

Jidl dllerbah-labh stau !uEtal-889.1 laag tolih rcn.

c.pal tln8,ht kcrcl.rbatannra. -' -: -'
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