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Gcog'rιlpllY is the SCICI1CC ot the OUl'th's円urf品C0. It dCi:icl'i1e日

Lhe clilt'cl'ent pa.rts oE tbe ¥¥'orld，もhcirnatural conditions andもh巴

illtewctions 01' ll1i1n a，nd llll.Clll'u， But it Is noもi1nlcre dcscription; 011 

the COIlLl'i1l'y， it aims t~t eXpln，ining tlw rca.tur・es01so1'γod. It bcgin日
市

wIth the 10l・111801tho ol1l'th's slll'Ei1cO (01:白もhogoomoepholoχy) in t.heil' 

l'elatiOJls to tllll !!.・uoloσICぬ|叫ructUl'OSitnt1 rorlll-buildinQ' 10['COS. It 
O~ "" L VO 

sccksいdelllOl1Sも1・11tuho¥V thc gengl't1.phic凡1pJsition目立dt，he pl'illcipal 

fo..もL1l'es01川ol'phologypl'oL1l1CCもhecOlHl itions 01 tbeじlimu.te.Tben 

it deals ¥¥'ith Lhe distl'ibuじionoE ¥'C9・ピもa.tiOD.in i七日 1・巴laもionto soils 0..... "'..............，.._...， 

lLnd cli lll ~l， te ， 1111ι1，乱t1山st，it 111此kじs?n(.ωL <1n ol~j ecも 01 in vc日blsaihiolla11d

tt-ies to CXplaill thl!_ g己llol'i11tCi凡tL1l'C日 ofhis distl'ibution， his liEc， his 

illdnstries and his culture， (lS I'csulting frolll tbe c0l111tt-ics he livcs in， 

山111fr01l1 th C l'elcttioll月wbic:hCOI1DCCt Lhc COLlIlもI'yin qucstion with 

oth (JI・1>il1・tsor Lhe hUIT1n.n ¥¥'orlc1. By c]oing so gcogl'n.phy ai;ns at 

cxpl ι~ illill g tbo csstJutial Chn，l'ucte1'・soEthedi日'el'Clltpι11もsof tbe wOl'ld目

'l'o-d山y¥¥'0 ha.ve t.J dl、，t]oDI.)' ¥¥・ithono p出1・tof thc guography 

of Sitllll. W l) ¥¥' i 11 COllHicl Cl・t.ll..; 111' l.'pLol<なynf the C0111ltl'y，もhaもlS

to出ay.Lhc p1・υ1)1，・m 01 IU1)(1 fOl'llls alld Lh， ir c1cγ1'1o[lll1l'nt.， Therc is 

but yヒ1'.)'little litcl.'山tlll:eaγ;J ilao]じもrnwhillgthcse t]llCStiOll円;tlt ~・1' 0 j月

山 ¥¥'01・kor th巴:::lI，"oJishgじり!o品川tBertil ][れぷbOlll，l.)who tri1¥'cllcd il1 

lU12 ill tlie Jlorth巳1']]山11c1 ea.ペLむ1・11palts of [hi!弓connt1・y，乱mlLwo 1'e. 

[lOl'ts 011 h i行 in ¥'(;st iどntionsby tho All1el'icUI1 oil geologist， ¥¥'allace 

Lec， :2.) ¥¥'ho， ill 19~1/n ， tt-av己llcJi 11 thc south a日wellas in もhe

1.) R.]1υgl um. COlluiu川ぬnsto七I'，eGeology 川ld1¥J 01 phology 
lIf Si.J.m， Bnl1. Goo1. 1n必 ofU p，aln.， ¥701 XlI， p. li3-128. Dド:11"，Hl10. 
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of :P'tyn p 山nd 1¥Lth乱i川 h七]'11，Kod.hel'll Si，nI!， Dep七.of 8t比七elhil¥¥九L)'S，
Bl1ngkok， 1923. 
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llorth or Sum， They a11 l'epl'osent a good deal 01 valuable WOl'k ancl 

thoy 1111¥'e pl'ovecl or gl'巴atuscもoru6， 

But b0th l111thol'S oDly touch the qu巴stionsor 1Jl01'phology 

whcl'e it COuC8tilS thcil' j);1l'ticull1t' stllclies， 1'0 deal just with t11ese 

q UCStiODS ¥vas 011巴oimy most irnpOl'tallt tasks， H 1 givo to-clay ，1 
shol't l'epol't or七heiirsもresultsof 111y ObSel・vatioDS，1 clo tha七ouly

with l:ihc l'eservation七hatl11y lecも¥u・eCI1 nnot h己mOl'eもhan品 p1'elimi-

)1[01'y l'epol't， b己cause1 hilVC nut completocl l11y obsel'vation月 andtho 

geological litel'11tl1l・e01七helleighbolll'ing di"tl田JeもShas 110t yeb been 

c:ompletely at my dispo時1.

Thc ob邑巴1・vation丹whichal'e taken as a basi" fol' my expJanaー

もionsWCl'C lI1ad巴Ollfi¥'c joumeys， I1nc1 SOllle ll10l'e insig凶ficantexcul'-

"ion~ ， In 1927/29， 1nもlleautumn or 19:27 1 al'l'ivecl in Bangl王ok. III 

Novernbel' 1 stal'ted for my fir叫 .JOUl'川Yto七he W"est or Siarn，七ho

clistl'ict or the l'ivel' Meklon!l、 andits SOUl'ces Gwe Yai and Gwe Nui 
白

Aftel' my I'cturn叫 thetll1Ll of DecじIllb巴1・1made S0111e f:I1H111el' excul'-

sions in th巴80ntlトeast01 the Coulltl'y， inもheclistl'icts or Cha，ntabun 

a，nd Siracha， Inもhos己condpa，l't 01，J品nual・Y1928 1邑凶1・tcLl101・ thc 

N，ο1，th of 8iam which 1 cl'oHsed 011 t!te followin2_' l'outo: l¥L1UUQ' Pmo ロ b

-Mu:1l1g Nan-Bo I¥:10u<1 net1l'七hoE:fl，sLet田nIl田outiel'，theu in a \\\~st-

Ul・11clil'c己Lionto lVlul1ng Poa-Chieng K<1111 --Chieng Rai-Chieng 
どう ε3 

Scn-l¥IuanQ' F<111S!.'-Chicn!! JUai， At thc oud or Mal'ell 1 l'eturned 
u 白白

し1) B乱ngkoJよおnt1st!ll'ted inもllU lil'st duy吋otApr.il I'or the Sυ1.uh 

wbero 1 ma，uc Illy uxcUrSiOllH at fil'.，;t iuもhotin-miniug c1ist，ricts oE 

Lllc northern l¥J.a，by St日tes， AItol'七hat1 pl'oce巴declto thc Siamesc 

tin-i日lancl01: Puket am1口1011σthe¥'，・UHteoast乱円 f:1l'as T叫~\lapa， 1'hen"[ 
と3

C;!・osseclも1IePcninsllln， onもhclillO Singom-S山tuJ，visited the mining 

c1 istri己ts of 1'ung忌ong alld Nakol'n SriL乱mal't1t ullc1， aftel' 

h品、rillg crossocl iJIlt3 11orbiIUL11hillsof もhe Kaつ Luang 1l'OIll 

Sicholl to Bandon， 1 1・otmncdaもも11e cnd of Jun己 toBangkok. 

Onもhe.roul'th jOUl'Ucy， for which 1 st:ll・tedill Septemb巴l・1928，1w巴nt

h・0111Chieng H，ai dowu thc l'i¥-cr l¥Jek)1玉andもh巴nも11eMckollg by l'aH 

<1nu boat yin， Luang Prab乱ng-PakLay-Vi巴ngChallもoNong Kai， 

Frol11 the1'0 1 crossed Eusle?川出α川， thcKomt Pl叫巴町1，from NOl'tb 

tn Souもh，a，ncl going on in this directioll 1 travel'sed七h巴DongPi"" Fai 
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range，もhesouthern border of the plateau，もill1 reached the rice field 

plains of Prachinbmi. 1 returned to Bangkok aももhecnd of Nov巴m-

bel'乱Iユd8tarted fLgain in the middle of Decembel' fol' Chieng 1¥1ふi

FrolO he1'e 1 crossed七heNo?，tl←'West of Siam inもhedil'ection 01 

J¥1ehongson and went乱C1田ossthe S乱lwinthrough 1;he souもbernSh乱n

Sも叫esもoMandalav. Retul'llinσ fl'oll1 Bu1'ma 1 cl'ossed the weste1'n J ' ----------0 

mountains of Siam once lllore， onもheroute Moulmain-l¥1esod-

Raheng-S乱vankalok，from whe1'e 1 l'etumed七oBangkok in thc 

lniddle of Feb1'uary 1929. 

Befo1'e speaking aboutもhe1'esults of my obse1'v叫 ions，made 

du1'ing these jonrneys， it wiU be necess乱1'y七oexplain in shol't the 

priuciples of mOl'phologic叫1'esea1'chiu gener叫 .

PART 1. 

The1'e are two groups of forces c1'eating the r巴lief01 the 

eal'th's surrace. We call もhemもheend(lQ・巴neand the exoQ"ene fo1'ces. 
巴

Tho Dl'・stnamed，もheendogene forces， findもheil'exp1'ession in tbe 

IDovements or the ea1'th'8 Cl'ustー もheearth's c1'・ust，もhatis to say the 

extel'io1' part of the globe consisting・ofsome七enkilomece1's in 

もhicknessof solid 1'ocks. l'he eal'th's CI'USも，，，emust 110t imagine as 
of g1'eat stabili七y. Onもhecont，l'al'Y， it is 1110vab1e in an cxt1'a-

o1'dina1'Y way. l'he p1'essul'CS ，vhidl are at WOl'k a1'白 日oimrnense 
もhatthey ovcrcome its stability. Bllt the movements al'e so slow 

七haもon1yve1'y se1dom are we able to ob月e1・vethl:lm by meaSUl'cment 

Thcse movemeuts 01 the earth's Cl'Ust we may divide into 

two groups. 'fhe fil'st we call the ol'ogenetic， 01' the“llloun七aJu-

building" 1l10vements， the 0もher・theepeiI¥lgen巴tic，01' the "continent-

bujlding" movements. 

The o1'ogenetic moveml~ntfl can be 01 d iffl~ 1'ent kinds TlJey 

may appea1' as v巴1'yintensive fo1dings 0.[ mo1'e 01' 1ess exもensive

pa1'ts or the eal'th's Cl'ust， as， for ins凶n巴e，inもheHima1ayas 01' the 

Alps of to・day;01'もheymay nppear as simple vel'tical movements 

accompanied by faults， which limit the moved partfl or t.he Cl'ust 
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日guim.;tcuむhotlwl'， A Ycry good typc ot tili日 kiuclot movernent 

iH tlw IllOUlJt::tin Rystell1 01 llli(lcllc Emopc， 
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141g 1. 

'l'iJじじりUnLl'I'I)ill'L()[ Llw υ l 目 ()~"l' ll e t i じ tUl'IlJυt IIIυ¥'CIl1t'llts iお もllu
i と3

cpeJl'Uぶじ11じtic1110¥'じJ1lentN，¥¥'hieh stl'eLeh u、じ1・widcal・0山討品JlUcunsist 

or ¥'CI'，)' slu¥¥' u[!ll(、礼、ルIsaJJd bcmlillgヘSl1<;11a，s thc Uph8U¥'iU oE 
凶lえ.tlldin川 ia，¥¥'hiclt is討till !." () il l ~' ()Il， ()l' もiJcunhci1¥'al 01 Cじntl'alh'......o '_，....，...， L ..........， ~. L J.. 

AsIit.， ;L1NO 1・a，L1t81'yυllll日11・dl111Lgじりlugic山1puintυI ¥'iew， 

AII tl1esu じnd(lgclIUI けJ'Cじ日 ，tiJl1 at illc.:1'じa::;illgthじ l'cl ieE of thc 
l'(LI:th'!'j月1I1'I'<.tC8， 1¥包;aiJlsttl18111 L1Je othcl' group 01 forces is wOl'king， 

tllL! IUl'ces りfdじstl'lIdiOIl，whieh iw，ve ah・eady been 七81'1ned the 

Cx.ogじJlじ [け['cピ只 'l'ltL'yill・じ tllo白ofurce月 whic.:h al'e pl'Od Llced by the 

clill1:ltc， lIle ch<lllメillgo[ t8111[lCI'凡tLll'e，¥¥'iJ，も1.)[' which ralls in c1iffel'ent 

I'U['11 ¥S り11lll(; (';tl'LIt's Slll'l'u仁川 ice iJJ tltじ pol乱1・1・cg10n月 anc1 on thc 

It i げ h u;~ II[Uul1blin r<l nけじs.;lJlll filJ，tll v もLlじ wiJILl ιlOIlJil1:1out in もhc0-") ，_. -"---'J 

deトiClts

.lfUl'υLll' I品lJCbl:itpehUJ・euu ly tlJe ¥¥'はteris OI im porもu;nce.
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Fil'stlv W;1，t.c1' is t110 c11icf: (.九nscof 01lcmica1 ¥Y('川he1・lJl又 C1lcmicill

r1uoomposition workin又 0]) t11e slll'f・九Ol)<)，lte1・S lhc 11川 rl ，1'oci-.:: i Jl [，1) 

m:1te1'ia1 whioh 01111 hu 日仏日ilytl・品Ilsp(¥rterl. Tho wntcr fll11s 日S.l'lLJll町

it fOl'ms日m:111waも巴1・巴hiWIl01s，whiι11 nll1 anc1もake七heil.'wnv <1own 

the向lope日 P011巴tra.ting t11e Roi1~ ，七11 0 wntc1・l1lakcs thcm ll1o¥'t1.b1c， 

auc1 l1lo¥'ing itseH it takos fjne pnuic1es oE ¥¥'onth巴1'('(11'OC1;: dOWJl t1l0 

slυpos. Thi月kiJlr1 oE t.r九Jl円portWl! ca n "r{ (，)l1Lcla!iけJ1.".
Tn the 10¥¥'01' pRrts or thc J凡nr1sc¥1.pet.lle slnall watol' diallllc1目

白owinto lMggel- 11ヘltoroou1'円csam1 thosc into 1白J¥'OI・s. Now tho 

wate1・P(JSSOS日明 noton1yも110po、¥'01'oE tranバport，but a vOl'y offecti ¥'e 
powe1' of "e1'osiun，" wili巴11、is able to ont deep valleys， e，'011 in 
nnwea.もherodL・ook. 801・Ul1l1inQ:nncl f1owinQ' water iR fOl・nlilWth巴

百 円 b 

re1ipf of hnclca.pe th1引 19I1 01・oRioll，れncl donncbtiol1. Whi10 wo円oe

that tho巴llclogenofOl引J円i1imat inCI・6九円1110・tho l'01ieE of もheOUl'th'円
d 

snr・faoc，もhoexogonc fヴ1・oes，011もhooth巴1・只ido，ぬimat clostroァing:111 

ele¥'九七iOl1swhi巴11ilt・ic:ethrOllQ'h tho wOl'kinQ' of tho fil'st 11品mccl.¥γhioh ，..， ど、

wo oall also七ho"tectol1 icul・， fOl・oes. Thc uim 01' 七hoclc円もl'¥lCtinni，c; 

もolevel all cl i ITerenoos botween h iQ・h ancl 1mγ もolI1akc in tho oncl a F、 ，

plnin， strotching without fLlly clitf'，巴l'enccO¥'C1' a11 kjno円of1'001ζs which 

compos巴もho1andoa.pc. Srlch a plain， ¥¥"hich "ill ulway円 sho¥¥'弓OlllC

sma11 undulaもlOn日， a plain whioh 1・csu1t日 fr・0111i1 long pcl'Ioc1 oE 1.111-

iutel'l'uptccl rle叫 l'1.1otiOl1， "・() al'e aoollfitomcd to ci111 a "pe]) ('J1lnIJl"， 

acoorc1iug to th巴もormillo1ogy 01'もhe AmC1'iCUll 11101・phologist¥V. l¥L 

liaγis. 1.) 

0ut ot thc oomnetition Ol thc c ncl o~?'en o 凡]1(1 巴xOQ'C' l1 C nOWOI'R. 
』 と，‘J ι 2

just ox:plainccl，もherol'CS1l1t十ho1llf¥，in foa.tul'l、月 ofmOl'[lh010gy. Bnt 

of gl'O叫 impo1'tunco fol'・ thodeb1i1討 of fol'・111 【lo¥.e10pmont al'e七ho

material in which the fol'O巴Hor el'osiol1 ancl dcnur1はもionh品γcもof1l1-

filもheil.'work 

Fl'om this point of vic¥V we disting・uisha grC:1t rlift・じ1'011CO 
b~' ..~ . - ~V b 

between th巴D11l11e1'OUSkillds 01 1目ockinもhoirrcsif't;-¥'1100 to tho wo1'k 

1). W. !lf. })ctl'is. Th巴S)叫 pmatic(lesf.!1'i ptio1J of I九11<1IOl'illS. G即日1'.
JonrD. xxxiv， Lom10n， 909. A Cl'iもiαdl1iscll附 ;Oll of his IUethol1山1II tCl'lnin-
ology is in the vn，l ufl，ble ¥¥，01'](， A. Hettnel・， Dieοb日d恥hcnfOlmen(le" Fe，，("-
l乱ndes，2nd. ed. Tenbn巴1'， Leip~ig ， i ¥)28， 
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o.f t，he ex.ogene powers. We wiU ex:p1ainもhisro1'円omeor the mosも

impo1't乱ntrocks or this counも1'.)'.

The chier type ofもheintl・Uメiverocks is the grαnite. 1もn協もu-

r乱11ypossesses u gl・e乱t1'e自1Sもanceもothe e又ogenepowel's， buももhe1'eis 

no rock: ¥，hich wou]u noもbec01l1巴乱 victimor chemicn，l weatbering， i.f 

もhe1'cis on1v time cno11Q'h 101・itsW01'・k. So we orten find七hegranite 
J ξ3 

in thi月tl'opiclt]c1i mate ，̂'ea.the1'ed m乱nymet匂I・sdeep into a sandy 

clay， w:;ich on its part is 1'llther ei1sily cl1rried aWi1y by w乱te1'running 

down the mount:1In s10pes. Water 101' weathering is always available 

because Lh巴gn:l.l1iteis irnpenetrable by water・，so七hatt，he wate1' which 

does not 1'un down a.1oncr the surface is日もowed乱ももhebottorn of the 
tち

weathe1'ed cover on thc sndi1ce 01七heunwe'tthered rock. Nea1'1y 

the same cDnditiOIJs pr・r.domin出七日 in I' e ~i1 t'd to もhe very hard 

C1"y.s仇lli句eschist8， wh ich乱1・eus口1111y.found nel11' the g1'anite， hy whose 

int1'u日ionit is met[l，mo1'pho耳edfrom sedimental'y 1'ocks of di庁'erent

kinos. D巴nudn，tionis tlterE:IOre of great impor-Gance in the develop-

m巴ntof the form'l of t1日 granitic 乱口r] otheL' cry弓ta11inemつuntains'

which sho"ら もhc1'e101'e，日oftand 1'0under1 10nns. 

Th日 veryopposite reatm・esto those obs巴rvedin the granite 

we find in the lirnestone， which p1ays such ;:)，n impor同nt1'o1e in the 

mo1'phoi.ogy or this cOl1ntry・ Limestoneis penetrab1e by water. 

The 1l1annel' oI it日 destrucもionis chiefly by s01ution. The watel' 

falling on the smface or品limed七onemountain does liOもrundown its 

slop巴円， hut sin7cs into もhenumerous cl'l1cks 日，nd through th巴

lirnestone it日巴1f， [l，nd appears again farther down in the valleys as 

sj)I'Ing円containinga v己I'yhigh P巴rcenbtgeof clissohed lime. It does 

not e丈e1'も九nyinflllence on the snrface deve10pment n.t a11. There i円

γel'y litも1edenud:uion wo1'king in limcstone clisもrictR，but the erosion 

OI ['iv巴1・Sand bigge1' streamR which， byもheirl'ich supply or w:1ter， 

are able to cut cleep ¥T乱11巴y月intho円01iclfi ncl very 1'esiRting rock， is OI 

gr巴atimportancc. '.rherero1'e inもhe1imcstone '，v巴 fIlldthe higb， vc1'y 
丹teepand rocky ¥¥'alls which l'i弓esudclenly from the fl.at boももOD1 of 

1'i，，-ol' va11eys and p1i1ins. Erosion is thc p1'edomin乱ntpower in 

1 imestone clistrictR， whi1e clenuclaもionlJas butγery litt1e in宜uence.
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Between the日etwo extremes，もhegl'a.niもeand もhe]ime!:'tone， 

we nnd very m:1Dy transitional sta.民自 There l11'e the soft巴rmeta-

morpbic l'ocks，もhesa.ロ(]stones，the sandy s1叫巴日 anclp¥1t・es s1乱もes，

w here the powel's of el'osion :1J1il t1enno乱もionfind bt， ]ess l'esistance， 

deve10ping lTluclt sofもerfOl'lllS D，S :1 result of quicker dcstrudion 

t.h九nin ehc c1ist1'icts oEも11e¥'el'y resistD，nt 1'ocks 111巴ntioocc1abovc. 

Afte1' ha.ving statcd tlmt tlte mOl'pho1ogy of もbcearもh's Slll'-

f九ceis thc WOJ' k ot encbgcne :111c1 ex:ogenc po・'.VCt・s，，¥"e will tl'y by wa，y 
of ded Llction-もoobtaiJl a.n idea of the c1evclopm巴ntor bn-i Ionlls by 

cli仕'Cl'巴ntlTln tel'ials乱nclllndel' diffel'cnt conditiol1s of も11c も巴Cもonical

lTloyemcnts. 

A plain developecl in gl'i1nite， 1imesto1Jc， and sandy s1a，te ll1i1y 

he l'lLised to i1 C巴1・t.ainhciQ・htabuve tlt巴sCi1lcvel. 1n :1.11もIIcsethrce 
<'> 

c:1ses l'iVl!l'S may cut tlteil' vallcys down till t!tcy reaclt thc b乱selev巴lof

clenudiLtion as l'epl'cs¥.mted by the sca 10¥'c1. We ¥Vould gct in t:1is casc 

thr包edi作el'entfOl'lllS of va11eys乱sshown byng.2. 

v も「 '¥__i 
G ranite Limestone Slate 

Fig. 2. 

The n九1・1・owva1ley in 七hegl':l.ni七日 lS九1・eSll1七 of i七日gl'e凡j;resist-
ance九E出1l1Sももhefo，'ces of r1e凶l'uction. Thc W01田kuf uellu.J九七lonlI1 
gr，tm七ei~ ShOWll by七hel'ouncled 01'1:' fOl'ms of七heUppCl' P加七Sof the slopes. 
Extl"emely s七eppslopes a.l"e七ypicalot 七Itev品lleyin Ji'llestone， whel"e 
clel111cbtiol1 is of no illlpOl七品目ce，The wicle vn.l1ey with fl日，七:1l1cllOl.1l1rlefl 
slopes in 七11cthil"cl case is九11e::pressiol1 of the f:-tct.もh九七 sofもsla七日S九1'e
f>Ll・Jessl'esis七九n七九g>Lins七el'OSlOll，九swel1 n，s c1enncl凡(;ion

10 these cases we have only paic1 aももention to t，he deve1op-

mel1七 ofa val1ey， Now let us see wh叫もhewhol~ lanc1scn.pe will 
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100]玉likeufもe1'desもl"uction11川 beengoing on 101: somo timc (台g.:1). 

Fig. 3. 

10 tb己gI":1l1l七e，礼司 well;tS in七belimostolle， oxposol1 toもheCOI1-
c1i七ions九只 givE'n・;l，bove，I ho a 1"10'九 ()f 七110plai"s ill(リE';IS巴討 も111・ollghtllf 
el'osivo w01'k of rnoiLlIdOI.ing I"i、01'S， " bo ，1.1 0:1 "Ildもhド heightof th日
mOIlD七品insrising 011七01七hopbills， 九I"ec]pCl'l'"sing， hnt. in nll 刈2斗~e吋 of
c1ovolopmon七七hoslopoヌ111七hogrillJiもe九nc1ill the lill1es七日110will Jll'O-
se.l'voもhofOl田ms，yhich ;1，1"0七，ypicぇJf01'もho1・ock"ill (11l0北IUI1，礼旦邑知的(1
befo1'o， 

.' This ex乱mplei円onlychoscn to sho¥V the ill日l1cnceof c1i町Cl'cnt

11νLter山lsinもhed巴velopmento[ 1and fonm5. Now wc knolV もh乱も

もhom叫el'ialis on1y of Illlpo1'tance with l'cgn，1'c1 to thc clctiιil nf 

fOt・11'1S，while もh巴 g~'eαt feCl l1Lr(~s al・0 七he 1・csultof endogcn巴 earth

movements ancl 101・cesof cl estl・uc.:tion. The propolιilJn in ¥¥' hich 

th巴se force耳 a1'C acting is thc cleciding facto1'. Thc cxample a旦

円hOWI1above gives a case w11ere n，t台cs七 thccnc]ogcnc PO¥¥・crsh::we 

becn s七l'ongel'もhanthe cxogon巴 Asa 1'esult of thltt pl'oportion， ""e 

statc the f乱ct七hutthc reliof or the lanclsca13e i丹品tfi l'月tinc1'ea円lng，

Iti月 1m日ginab1eもhaもも110131句 ortion川 ght bc も1JGIGVGI月u，if， 

fo1' example，七he CXOgC11C power8 are stl'onピcrもhan tlJe cnc]o-

genc， which would be the casc if the movcment円 a1'0 st:11'ting nry 

810w1y， then七heeal'th mo¥"ell1ents 011 the sl1l'Iace will not bo noticE'-

u.blc叫 all. No relieE at all would be c1e，-elo13ec1! 'l:'ho f01'111 of the 
1ヲlnin¥Voulcl be preservcd ancl tho on1y ch乱ngeclfeatnre woulcl be th e 
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hnd (1[: 1'ock討 、;vhich u.ppcal' 01lもho月111・f'accor thc pl11iu 01' the hilly 

l九m1sc九pe，品目 shownin fig， 4 

Fig， 4， 

'l'hel'c arc 1101V innumor、aLlc combinn，tion月 ofpl'oportions 

botweol1 olldogene and exogen巴 101'c08imaginablo， Fol' the mail1 

typC8 ¥¥'C h品川 g川 nodco1'tn，in ui丹tincti¥-c indicil，tion円，so七ltatmodern 

1l10l'pholog'y 1'call，¥' is ablo to giγo an cxplanaもiOI1ot lalld forms 011 

a gonotic h品目l円 1.)

P.A.R'I可 II，

1¥ rtel'もh引 ogone1'al l'emal・!日 wocan J¥OW see the direction 

OUI' in ¥'osti去、品もions shoulrl tu 1叩 1γhon τ¥'e comc to de品1with もhe

11101'phology 01' Sia.m 

All 1l10l'phological wo1'k na!;urally is basecl 011 obserγation， 

The 11101'0 cled L1ct，i ¥'e way 1 fol1o¥Yecl i 11 my expl乱naゐi0l18was on1y for 

cl i(1acLicn，l pUl'pO円ef;， Tho ¥¥'ol'k itse][ h日百七obe bilscci 011 induction， 

but nn，tl1mlly nev巴l' can go 00 ¥¥'ithout a goocl clcal 01 ueclucも10n

も00，ifもhc、，vorki8 to be scicnti6c 

1n the fil'st placo ¥vc IHl，¥'C to obsel've the lancl 101'711，，8もhemselves，
following a descl'iptive 1l1cthod cxcluf;ively， FU1'thcl' thcre are 

乱ccoHsiblc101' ob日Dl'VaもiOl1two vel'y i11'lpOl'tallt "Iactors "， もheworking 

of the e:r;ogene powe1'8 wiもhth巴i1'cbal1ging conclitiOl1s in the different 

1，) The impol":1llre of七hepl'Op01'もionill which e吋 ogenei1nd 
exo只en巴 f01'ces 九l'eW01・kingis p九1・七icul九I'lydisCllSS忠仁:l in. も1113W01・kof W. 
p円wlc，Di(' mOl'phologi印 J，eAlI九Jyse，8tu ttga !'t， !!) 2 ~，. 
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日eaRousand then the geologicαl fecä~&res， that mcan円，fol' (lur pUl'pose 

m もhe自1・stp1ace th巴t1i円七l'ibl1tiou 01 the c1ifrcl'en七 kinc1月 or rocks， 

Then w巴mustc1eal with thc lancl f01・msol)serγ巴din their rel乱七lOUもo

thesc“Ia.cto1'日" a11(1 DroceedinQ‘ in this w九v we will be ablc to J-----------O 

巴liminatethosc f巴九ture目 、I'hichc1cpend UIl thc 1九円toE our ¥Vorking 

po，，'e1's， which ar・eno~. obSCl'¥'tLble thcms巴]¥'0;:;，もhcy(mnyest ?novements 
ofもheeal'th's cru月七 in8011もh-cast.Asia. Aft巴1・もh九も we may compleもe

t11c work by giving an cxp1anatory description or the fo1'l11s l'esult-

ing hom the g巴ologic自1stl'uctUl'C anc1も1Icendo2:enc anc1也xogeneforceR. 
』

1) l'he .1V (l iη feαtm'・1'80/ lanGl /01'1118 (7)sl'?'vcd. Oue of the 
most impl'CSRive lllol'phologic乱1fen tUl'巴円in8iam is t，he pre2Jondc'l'ωLce 

ofωicle Jilαi，118. We have to distingniRh thosc with mighもyalluvial

deposit日li1王ethe l¥[cl1u.m plain; thORC with 0])1.)' (¥，もhin covel' of 

a11uvial depositR likeもhep1九111月 JI1もheP己ninsnl九，in thc 8011Lh-easも

u.nd Ulも11cNOl'th of the countJ・y，and thOR巴 with net1r]y no geu巴ra.l

a1111vial cover at a11. likeもhoKoraもplate品n

Th巴peconc1of the main featureR i 円七ho 九ppe~Lγルnce oi' 1ll01&n-

iain rαn，gesαII st?'l'lch in!J in thc 8αmc cl i?'ecl iο71， c11iefly from N to 8. 

ap， weJl in NOl'th aR in West乱ndSouth 8i，lln， tもndりnthc other hanc1 the 
absencc of Ruch l'ang巴凹Rin the Korat cl出i丹計山rl'允t.，01・もhoCiI'lもe1'11pal't of 

8iam. 

The thil'd illipl'C司自ivefeaもureip， the vc?'y steep slopes with 

which the mountains anc1 mountain mnges a日cendf1'om the plains. 

Everyone吋 omakesもhejourney alongもhesouthel'l1 railw乱ywill 

ha，ve made this observation. The same featm・巴円 willbe founcl in thむ

c1isもl'ictot Kanburi， 10 the lHenam pbin 1101'も11OI LopbUl・i，anc1 a10ng 

the west巴1'11slopes of thc Kor叫 piateau. Not on1y theseぺs1and-

mountains，" 80 called accOl:ding toもhemOl'phologic乱Iterl11inology. 

buもa180 the closec1 mOllutain l'l1nges in Nor・七hel'n8iam， which c1ivide 

the big plains from巴achothel二l'iseve1'y abl'upt1y fl'oll1もhelatter， 

leaving between plaiu anc1 ll10un七ainslop巴月 someもimesa narrow zone 

oI 10w“fooもhills，"so ca11ed by Wallaco Lee. 

Andもhelast impol'tanもfeature，noもm巴ntionedhitherもoin ti.1e 

liter叫u1'e，is thc ?附噌

，、、・‘、.• 
， .て・1“、.
、..、.• 
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in the h;ghe1'・levelsof the Siames白landsc乱pe， 1 found tbern c1eve:oped 

制 wellin the ll1つuntainouslimestone country north of Iζν1buri as in 

Northem Siam in the highe3t parts ot tlte mつul1tainrang剖 inth阜

e疋tre:nenJl'th-eastern s巴巴tionotもhecつUllt.ry.Wh':ll・e1 (irst made t.h巴U'

acquaintance 乱nd in the lim巴ston巴 1"11口ges o[ thう north-we円t，

wher巴もheyat'c もつ b3foun 1 s¥mth-west of MUi1ng Fang in 乱n

especially d istincもform.

T n explai ning these four chal'aeteristics of Siamese scenel'y 

we will answer the principal que尽もJOnsもhe 1Il0rphology 01: もh1>;

countl'y i月puttingbefore u日.

2). Let us at l1r"t， now have a look at the .r;eologicαl 8trncl'lL?ne 
in its relation to morphology. On]y thos巴partsof t11巴countrywhich 

rise over the plains are a¥'ailable fol' obsel'vatiou. But sornetirne"， as 

i II theもin-miningdi円tl'icts01 the South， inもhevpcn-cast mines， we 

h乱ve七h8opportunity ot seeing under thc :111 u vi，ti lnasse日ofthe plains 
The crO"R scctions shown i n fiσ. 5 c1ernonstl'ate the clti己Ef己&も'11'・esof: 

Rラ

stl'uctm・e. All rocks il1もhiRcOilntry al'e folded. On1y those in the 

east dic1 not unde1'go the f01c1illg processcs. This part of Siam， t，he 

Korat pl乱teau，belongs to品 verystable p品rも01:SouLh-east Asia 

which we lllay call the円九αssif"of South-east Asia， inc:uc1in又also
Kambodja and othe1' parts of Ft'ench Indocl巾 a.1.) While we find in 

the Korat district ove1' wide areas the samc young and flat bedded 

sands七one，the ¥'ery quick ch乱nging01 differenも1'0巴kshom easももo

west is typical for the rernaining parts of Siam. Folc1ing乱ccom-

panied hy granite intrusions is七hccause or this Stl・uctureand of 

もhemeもttmorphosis，which the intrndcd c1 istrict~， anr! especiallyもhe

lim巴st011e，have underg:one. 1 distinguish two main p巴j'iodRor folding， 
or which the last and most e任・巴C七ivc one 111凡yh:1¥'C taken place in 

]おもe.mesozOlCもime.

As will bc stated latel' on，もhefolding pl'ocess itself is 01 110 

influence on the morphology 01 to-day. But the distribution or the 

rocks， caused by the folc1ing， is of very great impol・tance. Th巴

1.) B. Hogbo叫 loc.cit， 1913， p. i09 has intl吋L1cecl the 
n九me“Massifof FL1I、七hel'] ncli品"，bu七usingi七ill;， lI'iclel' sense， 

Pr句>ertyof the 
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l'ivel's cut thcir bec1s L10V¥'u in the lei:is 1・esistaJ1t1'0CkS andもlJOrctol'e

they follolV il1 t11eil.' COUl'RC th巴chieI cli roc:tion of Sもructurefrom Nもo

S， 80 we sCu n，Jl'uMly t!1<lt thc clireotion of the mou11t出11r<loges is 

も11日 ¥¥'Ol'kof ri ¥'l.:r-cl.'o円i011Wl1ich wn，kes them 1叶:1ect i II a cl egreeもhe

old fOldi11Q'，stL・LlじLu I'C， 'l'11eドin!lle 1l10Lllltaill 1<111Q'、cs， in their tUl'・D，
白 口

1・et1ectiu their .f01'111S Lh巴dilfel'entkinds ot 1'OCkS wbich乱1'ecxposed 

to thc乱gellむi己邑 υ[ the cs:ogじIlefol'C白日 (plate20) 

;i). Tlw in¥'estig品ti01Jof tl1C exuyenr! forGCs will 111t1ke llS 

1111-，:じL'i:itetUt!th:1t t11e lllonSOOLl cli l11atc ha，.; the t巴nc1巴11Cy to ，mlaL・包0

the t1rea of vallcy-pluills in th巴1i10re l1Jount:.1il1outi pa1'ts 01 the 

cυllntl'.)' ， 1nも1101'uiny RC制り11the Iorces of dcst1'uction-clecomposi-

tionυf 1'001叩 andtl'anspol'lシOIll1a toria，l-ttrc wOl'king in the ?nOUI!-

l，tl"凡sas wcll 山S111 もhe _lJ lG~inlj， 1n thc dry sea1:iOU condition:、
are quite clifi'erellt. While the 白ul'Iaceof the ?nυ'wnt(tけ)，Ij :.1nd 

thc bcdsυl' thc ?九ot~IÛα /，11， ')'I'Ucr耳 inthe dry 日tLSOUul・curying 

out ¥'el.'.)' ljuiok 1.)'， ill the pl[1il1s， ¥¥'tl，tel'， co!lectec1 in もhc il1t1io 

stL'LL111， is Ll vtl，ilaulc all tiJe yetLr 乱i・ollucl， At the bottol1l of 

tlle alluvi品，1:;， whicll tL1・c tilled up wiell ¥¥'atcl.'， thじ weaもIteriug

i!') gOIDg on :l.1LL1 lIlakcs tl10 lJltlterials l110Vetble iu a V匂ryhig!t degl'ee， 

1 ha【1the 0νpOlもUllJもy0・tUlH kill邑， this obs巴rγation esν巴ciallyin もhe

pl乱insor theもi11-1l1 i n in g・districtsof the ，Peninsula， whel・ethe ti ll-beal'-

ing gl'anite at t.he bottom υr thc allu via1s i日decomposec1もoa ¥'el'y 

80ft clay m山SS， So th巴 nv巴1・SIl1cl1nde1'inQ' O¥'巴l'the olain are ablc to C - .1-

unclercut tho lllountain slopi::S， tllUs enlargingもhearea or the plains 

:.10d pre日erviagthc 8teep slopes of the mountains 1・isingout or the 

pl出ns， 1'he“ishtnd lUoun同ins"，well known t.o everybody， anc1乱1，

ready rnentionecl， also those 1'ising to-day out of the sea， al'O the wOl'k 

not of ?11αT川 eforces， but ofもhesal11巴subaerialprocess as described 

abo¥-e， 1'ho alte1'ation OI sea level is on]y a c1ecicling f乱ct01' as to 

wheもhersuch a limestone 01' granite hill a.ppeal'S as a 1'ea1 island l'is-

illg out of the sea， 01・asan i臼lal1d-hilltowel'ing over th巴plain1:i， s0111e_ 

もimesvery ftLr inlancl， 1n my opinionもhesea has only had a second-

i1l'V influence in forminQ冒 theslooes or theιislancls，" J .....................，............. ~- ~ ....~ ~~ . ~O ---- ----.1-

4) But the developmel1t or山白山山内verplαins-1 am not 
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l'efel'ri ng to tll e lVLerli1川 pbiuー ωn 1l0t he eXplained in tbis way 

alone. 'l'iJe ¥¥'ide pl出nsuf Kortliel'l1 Siall1， f01・exnmple，do not se日rn

もostand in auy 1・8乱S011品blじ pl'oportio11to 七he l'ivel's sowing ovel' 

もhcalluvial邑ottheir bottoll1. 1'111'. Wallace Lee b品Sもherefol'cc::nue 

to も11巴 concll1sionも1m七もhoplains in geilCl'111 have a1・isen11i" faults and 

tcctoniC:11 t1eXUl'es， bcnt clo¥Vn， as 11e belie，'es， inもhelato七e1'・tia1'y3ge. 
Th巴1・eis l'cn.lly an impol'tant fac~ もo SUppOl't this e玄planaもion. That 

is the b01・ehole made ne111' Muang F'ang in the wide plains of the 

N乱III F'tLng. Hel'c， while seal叶lingfol' oiJ， they went down in the 

allnvials not !ess七han216 rn. without ha ving touched the l'ock. Fol' 

my part 1 a m i ncli oecl rnOl'e toもheOpillio11 tha t the conclitions 

described above al'e the l'esult of local faults which have taken place 

JL1ぬthere，along the li11e whiclt septLrates the granite f1'omもhewesterl1 

limestone. T、h日l'也al'e111乱n.)'obsel'vaもμions，wbich 白peak against 仙

tectOll山1礼ica叫L叶1Explana叫tiouωfもhe，川¥'ideplains i口ge11巴1叫 1n七hePeninsula 

もhe乱lluvia，叫ls，aH 1自もat巴c1， USlla叫Ilyc10 no】も exceedaもhickncssof 20 01・

30 m. Hel'e tbo ol'igin ofも11ep!ains as a l'esul t of thc W01・k of 

el'osiol1 by l'i¥'ers is unc1oubtecl. 1n the N ol'tb 110 e玄actst叫eUlel1ts

C乱nb日 mac1eowing to the ltLok: of s巴ctiol1Sin the alJl1γials. Bl1t il; 

もhello1'thcrn pbillS we often nlld sat liilly COUl1tl'y overloukiロgthe 

alluyials， oftOl1 in tbe midclle oIもhepbins， corl'espoDding iu heigbt 

HOllletimes七oもhefooもhillssurfounc1ingもbe pla in. 1n these footh i lls 

1 found in mω1.)' rbιcs old levels of denucl叫ionas l'emnants of an 

olclcr plain which once upon a time was c1evelop巴dat foothillle申el，<L 

nlail1 ¥V hich de¥'むlODeclth 1'ouげhel'osion of a meandering river ancl .l- ---- ------ _-- ---1.---------0 

wl11ch stretcll巴clove1・品目もillbrger a1'ea， tba，n thc plain of to-clu.y. 

Thcre a1・e;11so l'emuants of sもillhighcl' levels which SUppOl't my 

upinion t.ll乱tav巴1'.)'slow p1'oc巴ssor upheaval cam;ed the c1enJopment 

of this sc巴ne1'y. So the l'ivcl'， while the upheaval was going cn， had 

on1.)'七ocal'l'y 乱W乱ythe c1eep weathered bottOIl1 01もhevalley， in 

七hatway denurling downもhew hole plain until it reached the level 

of to・d;1Y.

This opinioD， gainec1 IL'om もheObS8I'VatioDS ill the lowe1' 

parts 01 the lanclscape， gl'ew to c巴1'tainもy，when 1 10und the l'emnal1ts 
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of an old flat bndscape just on th b hig hest parts of the north 

Siam ese l.mdscn.pe. .At Doi Pubnkct n ear Chieng Kam and at Doi 

Anka,n south-w est ot M:ua ng F tL ug there are these r emnn,nts, which 

are shown in plates 19 and 20. Thi.s hi gh fla,t la nd .'C;l.pe i s th e oue 

from which a, genet ic description of land forms in Siam ha s t o stitrt. 

Hcgarding the remi iants of t!Jis old la ndsca pe; it was the most 

importa,nt result of my la st j ourney through the Southem Sban 

St.n,tcs that I found ther e the sa,me high plateau, on a much bigger 

sca.le, stretching over \Yid e areas, v1•est of t he Sal win. There they ar e 

developed in different lenls from 800 nt. up to 1,400 n1. 11boYe se:1.­

ll!,·c l. Through fmth er investiga t.ion of th ese r emnants it will be 

poss ible to connect th e bnd forms of Northem S iam with those of 

the ll eig bbomiug parts uf Soutb-Ea,st Asitt. 

PAitT ILL 

I ha1· e iinished t he au:tlysis, aucl no\\· Rhu.ll try to describe 

the development of land forms in Siam'by a synth·~tic sketcli. 

All geological happenings that took pbce before tl1 e la,st 

decisi1Te fo lding in the late-m esozoic a.ge u.ro of no interest from a mot­

phological point of Yi e''"· It is not certain whether mountain mng<>s 

were devel oped in Siam after Lhe folclings in thi::; peri od. S uch a 

supposition i::; Hot necessary bcca.usc the folding ca,n have Laken 

phtec so ~-;low l y tlut.t the forces oE den uchLl;ion were strong lmough 

to prevent the mountain building: I for myself do not believe t lw,t 

Ulonnta in ranges of a large size were ever de,-o loped h ere. Ocher­

wise the young rocks oE t lw unfolded Korat pbteitn '.1·ould sho\\­

another appearaucu. But it is certtt iu , t lw,t after the folding there 

l u~os beeu a long period of denuda-tion which ha,::; destroyed all 

characteristi cs of such u hypothetica.l mountain landscu pe. The 

r emnants of ~mch a fbt landscape are to be found in the high est 

regions of the northern 8i,1mese mountu,ius a s well as in the 

limestone country north of Kanburi. It seems to me as if these 

old landscapes whose contemporaneity is not sure, have had the 

character of wide plains with more in significant hilly di::;tricts 

scattered over them. I incline to guess, thaL the high plateaus of the 
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f:louthem Shn.n t)btes, which 1 found t he re up from] ,300 to ] ,500 111. 

in h eight, r cHccL still in om days the cha.n'tcter of s<.:enery '"h ich 

::;Lretched once all o,·er SonLh-cast Asia. It may be poss ibl e t hab t hi s 

Ja,ml scape was ly ing iu tt k1·el not very different fr0111 that o£ t he 

Korat plateau o£ to -clay, whi ch a lso reflects in its present fo rm the 

character of bh e old scenery. 

Then younger muvmneuts :-,tarted, perhaps in con nect ion with 

t he la.st fokling period in t he Uimctla.yaH, iu ['Jioccne or old pleistocene 

Litue. The K onrl platec~t~ , mu.y be as a "piece d e res istance", h 111:i 

held its olJ level. The Jllenwn plu.in has been s inking dowu aR it 

::;yncline witlt increasing inten. ity in iL!:l southern parts. The 

Peninsula, ·w estem and N"or t lt em Siam began a :;io1v mo1·emenl in 

t he opposite direction . In t he ris ing pal'ts th e old lan rb~ape 

1ms clest royetl and tlw ll'icle pbi11s, as ri,·er pb.ins <.t-ire:1.cly 

pre-e:-;: isti ng ou t he old hndsc:a.pe, su :d,;: cl01n1 in the rn isecl country 

th rough erosion of meandering rin.!rs. The small er water comses 

cut t hci·r vn.lleys in the ritJi ll g mountain s which separate the river 

p la ins from e<•cll other. Deu udatio n has Lecn 1\'orking OH the utounta.in 

slopes, till thet'e formed the long-stretchiug combs, so typiea.l for t he 

north )J<.U'~ oE SiLL.m, <.ts well as the west and south . Onl y iu t he 

biggest lll OUntain-?TW8S1fs, ancl cspecic1. lly in t he lim estone, the 

denud ation h11d not t he P'Jwe r to cut away t he ln Ht r cmna nr,s o£ t-he 

old er Hat country. In t he lower parts o E the S i a mcsc landscape, 

especi111ly iu t he l\Ienam depression, t he river ha Ye Leen depositing 

the fine alluvia! !tround for thousand s o£ 5rears huilrli tw UI) in th e 
~J ' ·'? 

s truggle with th e sea t he wide pbins, \\'h er e in om da.y a peaceful 

folk is culbi ntting the fertile soil , t he gift of the mountains in 
the north. 
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Lim cf;ton e range south oE Kallbm·i , Western Siam, towering with 

steep slopes O\"er t he :'l lekl ong Pl a in \\·est o£ t he ri ve r. 
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Doi Ankun , south-w est of J\lruang Fa.ng in Northern S iam. 
Hemnants of an old fl at va ll ey at 1240 metres altitud e, near 
the summi t of t he lim estone m assif, which ri ses with very steep 
slopes from the plain of the Nam Fang. On t he fla t bottom of the 
valley are \·ilbge!; of i\Ieo, Yao, l\1usso and Li ssao. 
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Doi. P ulanka, south -east of Chiengkn,m, Nor tb em Siam, tal-::en 
from the south. In t he foreg round slates, denuded down, showi ng 
undulating r elief , dnc to the working of denudation on slates 
impeneb:able to w~Lter . rl' he Pulanka, mass if, of more res istant 
sandstone and lime.·tonc, is in t he backg rou nd. Remnants of an 
old flat landscape in its high parts arc occupied by some Meo and 
Yn o Yi lla.ges. 
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------

" I sland mountains " of li mes tone south of Hu,ad Yai,, 'outhcrn 
Siam, east of the railway li ne. The pbin is about cb metres abrJvc 
sea,-level. 
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