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IPr,-rr.r  X - l t ,r .r ' . ]
' l ' t t t , :  i t l t 'us cxplcsscrI i tr  t l r is l) i l l )Lrt.  i t" l 'o t l rr ,  rrutcornc of I  study
, , I  l l r c . ,1 'u r r j : rb  . r i l - l ' c ]1 .  ' l ' l r c '  

1 , r . i r r , . i1 , r r ' l  ] r r . l ,n l l rc * i r  1 , r .o1 , .s r , ,1  ] ' i *' l rccrt 
a<lr ' :urcct l  sirrurl trrnc,rrrsh. l t i .  l )r . .  

- l I .  
r l .  l , l .  Ir i lg.r. i r i r .  i r . .G.S., i t ,

rr  l ) i rpcr 'st i l l  i rr  rrr irrrrrscl iyrt ,  to erPl:r in thr fonl ir t ion of thc Sirvrr l i l<
lro-ult ler-cong' lonrclt t t  s. ' f  l r :r t  ptpe r.  rvi l l ,  t  l rope , soorr bc lrulr-
l is lrcd,l  l rrrt  I  l rrrvc t ir l rcrr thc l i , lu ' i l  ol '  1' ,r l lorving:u1, an irrtcr.cst inq
lx r i r t  to  r r , l r i t ' l r  l ) r ' .  l ) i ) r - l ' i r r r  h r ts ' r l . r ru . r r  . t t c r r t . i ' i l ,  r ra r r rc lv .  t l r c
f .cc [ r . r t  V-s l r i r1 l .<1  c .u .s .  . f  l l r c  r r . r t i r - l r : r r r i r  t r . i l , r r tu r . i t s . f  t l re
(iarrggs l ' l rolc t l rc.v lelvt t l ro lx ' l t  of Sirr.r l i l r  tL,posits.

I i ' iel l .r ' ,  t l rc lr .r 'Pothcses thut I  r lcsin, t ,r  l , ,r . i r i r1 f .r . \ \ ' iu.( l  nr:r l  l , t :
s l i l i l nuu ' i z { . ( l  t s  fo l l , , t I s :  -

(i) Tlrrt i '  Eoccrrc tinrcs ^ g.lf crtcnrlcrl frorrr Sirrr ' l  .,rt lrrvrlrt ls as frlr .s
Afghlnistan, urrl t lrcrrr:c crrl l 'erl ci lstrvnrrls rrrrrl sr'rrt l l-cirst\\, iw(ls i lnrmglr
J {ohat  rn , l  t } rc  Pr rn j r r l r  to  t l rc  r rc ig l r l ro r r r . l ro<r l  o f  N l in i  l , t l .

( i i) thrt t lr is grrlf giryo l ' lrrcc to t grclt rircr,, the hcul-rvrtcr.s of rvhich
r:onsistctl of tbc lxrrtion of t lrc I iralrrnrrputrt l lorvirrg i lrronglr Assanr. ' I ' lr is
Iivcr f lorvcrl 1\'( 'sf,11';1111t ;urrl nortir-rvcstrvirrrls :rlorrg. thc foot of t irs l{ irrrrl laviu
ius  f r t  as  t l re  Nr l t l r - l \ res t  Pr r r r j r r l r ,  rv l rc r r r  i t  tu r r re , l  s r r r t l r ry r r r , l s  r r lun : r  r r ,  l i i r c
ttot very rl i f lercDt firrrt t l trrt of t lre rttodcrrr In,lus. rnrl cnrlrt irrl i tsrr' l f intr> tlrc
Ar r l l t i l t l  Scr .  I t t  c r t l rc r  r ro r r l s ,  t l t c  Ass iu l r  l l r i r lu l l r r l )u tn [  l \ . i r s  oncc  t l rc  l rc i t l -
rvlters of t lro hrrhts.

(i i i) That trvo sclru'ittc rivcls or trvo lrr 'turr:lrcr of t l:c sgrrc l ivcr', r ltbolclrirrg
into the l lry of l3cngll, crrt blcli iurrl l ;chtrrrrlcrl t lr i,r o.k1 Irrt l ls, grc eastcri i
.rrptnring thc Assnrrr porti,rr t, l 'ur'thc I3rtlrrrr:rprrt '1. .rrrl i lrc rvc'stcrn clp-
t r r r ing  gr l r lu . l l y  1 r i , , cc  l ry  | i ccc  t l re  lo r t i . r r  th ru t  i r r t c rvencs  l rc t rvccr r  , \ . ssa ln
tntl thc prcscnt Jrunnir,

(iv) Tltot jn tlre rntarrtinrc tlr is okl Lir.cl l.ts l 'cirrg sti l l  frrlthcr rrtduccrl by
tlrc picccrncnl crtpttrre of t ltc poltion lyirrg bctrvetrr t lrc .TLrrrrrrl arxl t|e Jlri l lr ir
l r y  i t s  own t r ib r r t r r r i cs ,  thc  J l r i l r ru r ,  thc  ch i r * ) r .  th r  l i r r * i .  the  I l c .s .  thc  Sn i lc j ,
rrrrrl thc Clraggrn..

(v )  th r t  t l r c  A t i , rx rk  l ,a r t  . f  t l r c  p rcscr r t  I r r r l r rs  rv i rs  ru  t r i l r . t r r ry  o f  l l r i s  o l r l
I i vc r ,  r ' ) r i c l r  r t t  i r -  r ' r ' : r rp r rn t j yo l . l ' c ; r r l . r ' l r c r i r ' ,1  q r t  i t s  tv i r . r ,  I ' r1 l t  i i r t , ,  l i l s l rn , i r ,
n'hctc it crlrtnrtrl lhc rr|1rcr u'irter.s of rr lr lrft '  r ir.cr t lrtt l lou.etl nor.t lr-rvcst-
rvtrt ls, itnrl cit lror frnrrrrl i ts rvlv irrto thc orus, r,r cutr.erl sout]r-rrcstrvlrls intrr
I, l lstcnr Afghnnistnn.

' l ' ] r c  scco , r l  l r1 ' |o t l rcs is  s rer r rs  t ,  r r rc  i .  l re  .d t r r . l r ' l L tc r l  i r r  t r rc
s c r o n d  r ' ( ' l i t i o r r  o f  t l r c ' l l u r r u u l  o l f  t l r c  ( . l e o l o t y  o l  l r r r l i l ' 1 S l ) g
{1l. .1-1J,)^Ly n'h' .  l i .  1). Olr lhrrr. ,  *.1r. c,rrt . l rult ,s t i rat t l rrrr.c rrr. t ,  gort l

t 'oruuls f , l '  srrplrosirrg t lr ;r t
' thc grcl,t bulk of t lre Jlirrrrrl.t ' lrr t lr. irragc orrcc f,r.rrt l i ts *.i l .y t '  i lrc serr
Iry rr singlc dcltl, instt ';rrl of two, irnrl t lr is rnust )rrryc lrrcrr cii lrcr rri i lre hclrl of
tlrc AraLirrn Scr, or ot t lre Jlrry of Rcngn),'

l le t l rcn gocs ()n to st.r '  t l rr t
' t hc  in t l i c t t ions  o f  thc  sc i r  l r r r r . i r rg  cx to r r ' le r l  nP t l c  I r r r lus  y l ) l cy  rv i i l r in  thc
rcccnt periotl. nlt l thc rbscrrcc of rny sinri lrrr irrl icrti.rrs in flre dctta of thc

I  ' l ' h is  papcr  l rns  s i ' r : c  bccr r  l rub l i sLc t l  i .  Jor r r r r ,  As i * t .  s rc .  re .g* I ,  r r .  s .
vo l .  xv  (1919)  pp .  8G-C9.

Ganges,.ralie it problLle thlt the fornrcrrrils the original orrtlct of the thain-
:rgc, antl thlt thc fo'rrntion of thc gap bctrvecn tho R.ojrnrrbnl rrrd thc Garo
I{ills, anrl of thc Gangotic rlcltr. is geolrgicrlly of rccent rlnte,'

' lo f :rci l i tato rcfcrerce, I  lnrrpose to cnl l  t l rc,r 'cient r ir ie' ivhiclr,
i t  is postulatcrl ,  rosc in Assrrr i  l l r)d f lo\ycd into the Anrlt inn Sea.
the ' l r t lo l r 'n l r r r r . '  A '1 'Pr r ' t i cu la '  p . r ' t ion  o f  i t  rv i l l  be 'c fe ' r 'e t r  t .
untlcl  t l rc lurnrc t lntt  i i  r i ,ru. l , ,euls l lnt l  the:rrt '& t lnnngll  which i t
runs : fol i 'st irnco; t l rc Assl.rn l3r 'uirrnnDutr:r or the l iol i t t  rndus.

As t lrc I iYcI i '  quosti ' )n r ' i r* u rr ' . ,r l t  of cruth-rnoveln( 'nts rvhicl l
too l i  1 r l : rco  i r r ' l ' c l t i :u ' r - t i r r rcs ,  i t  l ' i l l  be  n t l r i sab lc  to  beg in  b t .
glrtncing :rt  thc 1t 'rrclul to1xrr5r,:ryrhv rrf  l rr te - Crct iceorrs 

' f  
n<l ia.

Acco.di 'q to l)r ' .  t l rr ' t lcrr 's r lesc' iPt io'1 t lrc 'c ocerr 'r .od to*'aids trre
.close of t l rc (\ ' t ' t ; rccorrs I ,r ' r ' i rxl  r  greit t  i rrvasion of ' l ' ibet Jry thc serr
.f  \ \restc'u l 'diu. ' l ' l r is se:r,  t l re ' l 'cthrs, *.hich r 'as co.t in.o.s
rvith the l \ [c( l i t(r .r .rro:ru i l r lorrqlr Afghrrr istnrr,  I ]alrtchishrrr,  pclsi :r ,
:t'tl No'th Afr.icu, c.r'cr.eri tlro soutlrer' arrtl ccutr:rl nhrts of 'I.ibet
run(l tllc llol'tllel'lr 1xr't .f tlrc 1l'c,sort l-Iirnrlava, ln<l i'elcherl as fa'
irs \ \ 'hat is norv t l i t  uor.thclu' lxu'der. of Si l<l i i rn. i fo t lrc south ot
this so:r lal  thc ronr:r ins of t l rc gl.cat Cord\-al) ir  contincnt, of
ivlr iclr  l rerr irrsul l l  Irrdia f irrrned i t  l )rrt ;  south of that coirt inent
vl.s anotlror scit, olto r'nt of *lrit{ irrojeetetl nortlnvnr.tls over, lnrts.,rf  Jlulrnn irnrl  Asslr lr ,  u. lr i l t  rruotlrel i r ; i lent l t iol) for.cslrrr lorveri  th,r
-. \r ' :Lbi 'u Sc.. , \ t  t l re begirr ' i rrg of lJoce'c t ir 'es the I l i rnl l :rr-r '
fr l l ing rno. 'c 'ruc'nt frrrrn t lre rrnrth, t l re I lrr luclr ist ln rnovr:rnent fr"orrr
t lrc no'th-r 'est, n'r l  t l rc Sl*t.  rrroverrrcrrt  in l lur.rn:t  frotrr the cast,
t ' t ) tnnrcr.rccd to :rssurrrc serious irrtensitv. l  ' l l re hnr.r l  r iqi t l  bodl- of l

I S. G, Bnrrrtr.rl & 1.I. II. Ilnrriol,,;\ Sl<ctch of tha Geogroph;r & Gcology
of thc I'Iirnnl:i1'rr Mrnntirins & 't'ihct ' 1907-190R, p. 2,.r.1,I Itis assrrmcrl tlrrt isostrtic tur'cf.r:tion, rvlricir *.ns prirnnrily rosponsible
for the.1r)rcirvll. cnrblcrl the prcssrrrc.-duc to rvhatovcr car,*e-io l l ieatc thc
strati l anrl plty its plrt irr the lri l ing-np of t lrc nrounlrin-rangc, Thc <lircc-
tirrrr of morcmcrrt in a fokl. ris l\ lr. Oklharn points ont (l\{em. Geol. Snn. Ind.
vol, x)i i, 1917, 1r. [232 1), is a lrrrely rclatiye nratter,, onc sit lc bcin.r f ltmst over
rurrl t lrc othr-rr urrlt 'r. irr o|ltrsitc rl ircctions. Bnt f lro nnifornr eonsistencv rvii lr
rvlrich tl l  thc rlorrrtt ir-t lcs lr 'r lrrr:etl by this rl istrrrbnnec fireo i lrc snmi rvu,.
suggcsts thrLt t lrc f.)rl ing rlor'crrrcrrt, sr f lr i ts thc srrrfcce-roeks nro 

"ott"o.noil.rv i l s  s t ro .g r r  in  t l r t -  r l i r cc t i t r r  r r I  t l r c i r  c 'n 'c r i t i cn  thar r  in  t l re  oppos i tc
rl ircctirx. ,I ' lrtr pil irrg-rrp rrf the *ntcr in a circrrltr rippte prorlnced-by the
rlroppi,g ,f a storrc tlrcrcin is thc r.srrlt not'rrl; ' ,,f ptciirr.oir" t)rc cJntrc,
lnrt also of * r 'csist. 'cc t.rvatrl thc ccntre. I ly suit*blo mcchlnicol mc&us rL
similrr riPplc r: 'r lr l lxr lrrorlueerl h.r' l  ccntri|etal irnpulse. I 'hc formcr kinrl
of ripplc is, Lorre'er, s. l,.ch rn'rc easil-y prod.ced, tntl so m'ch morc com-
'ronly obscrved, t l.t, rvhen rvc rnect *,it lr nrryflr irrg in Naturc rosembling r
ri lDlc, it scerrrg 'rtrrrir l to irnrrginc thnt it is f lrc res'lt of * ccntrifr iqrl
imp.lsc. wh.tcrcr t lrci. nrtrrre nrny bo, it is con.crient to ass'mo ti irt
rcstrltut movcnerrts, or. irnprrlscs (ls thcy rnight norc lpfly bc termcd) took
Dlrrcc itr thlt dircction tory;rrrls rrhich tho grcnt nountrrin-ttcs iLrc conve\.
l lvcn if rrc rrlopt t lr is .ssnnrlrt ir lr. the rl irccti ' '  of c movement is nccessarilt
rcfcrrcd to in this pnper in a sourt,rrha,t loosc rvay. For instrn,:o, thc rnovc.
rncnt which prorlrrcctl thc Afghcnistan-Dnlnchistln.Pcrsirn arc systcm as r
whole camc frorn thc north ; but thc componcnt rl laeting Afglrrnistrrn an,l
l lnstern Bnl.clristan nrny hc co'sidercd rs corning gcncrnliy frorn the norflr-
wcst. Locnl c.rultorrerrts nctcrl f i .orn tlrc rvcrt, or from tiro norilr, or evcrr
from tho north.cast.
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Gou&rvtualand rvns not conspicuously affectccl by this colnplcssioll,
but its northem lrlrgin, irr an isostatic lcadjusturettt, gavc rvay
before it, Along this buckling rnitrgitt, as the plessule contiuuccln
thc roclis rvcre thlust tncl piled to folrn thc plclirnirrary I-limalayarr
chain. 'l'he greatcst intcusity of this iriipulse u'as, hou'evcr, sub-
scqueut to tho Uoccue l'eliod. 'I'iris u'e llror' ft'otn thc glcat
height to rvhich rnarine Eocerte beds have bccn tlu'ust irt pl,r'ts of
Iitshruir', for Mr'. T. H. D..La'l'ouchc foutrd truurtuulite-ircalinp;
stnta:rt 18,500fcct abovc plescnt sca-lcvcl irt thc Z:r,nskar llauge.r
Cousidclal-rlc nroveutcnt h:rs takcu rrlucc siucc thc Plcistoccnc
Pcliotl, ttrd it is iu flr:t tnot'c tltn,n l,iubrr,blu thitt such ruovcrucnt
15 51i] l  pluccedirrg.

Au irccornuau-irnent of tLis intensr: plic:rtion ancl accultttlittilt
rnountain-buildiug :r,krug thc trolthe lu flinq,j of thc old contiuent
rvils tire ploduction of:r loug belt of pr:lsisteut subsicleuce bettveetr
the ruonltain-rlngc tutl the ruot'c cetrtral tltct of thc cotrtiucnt..
'I'hc pcrsisteucc <r[ thc subsidcncc is cxlrllincd on thc l,hcory of
isostls;', ir.ud wiLs irssistetl L;' thc rvoiglrt of tLe accutnrtlltirtg
scdiruents.e 'Ihis last tlough, in which tho,'I'cltil,ry ancl Qulltcr-
nar'.1. clcposits l'elc ltid tlorvu, is bt-rurrtletl on thr.r north by lcvelsc(l
flults, antl nrnl' br: lot-,liccl upou as l frlrrltctl gcosvr)cline, t,f rvhich
thc southcln slopc, uccoliling to I\'h. 11,. l). Oltlhl,ru's conviucitrg
alalysis of gcodetic rlata,, is l vcrJ'lor)g .rnd gcrrfle one, rvLile the
uoltlienr is stccp urd sholt.s It is doubtful'rvhethcr this tlough,
rvts lppleciablc bcfolo thc ]Nocenc l)ot'iocl, sittcc s'hcu it hls Lccotue
iuclcasinglly dccpor', brriug lillccl up sitrtultaneously tvith acoulntl-
Iating serlirueuts, utrtil to-dat' its c:tlculittr:tl tlepth, dcducecl flont
gcodctic :rbnor:tualities, ij bctrveen 1i,0U0 rrntl 20,0tt0 fcct.'r It
stletches florn Assurn to the Puujab, and in its callicr sta,gc
rvoultl have tot'ructl u naturll hydloglnphic )ine. 'Ihcle is t'cn,sotr
to bclieve tiurt il sirrrilll tlough exists ulong the north-llntl-soutir
lino of tho Lorr'ol Intlus. Spetliing of these ts'o grett deprcssious,
so firr as theil aliuvial contettts al't: cohcclncd, lIr'. Oldlianl sitys:--

"ILoro is no rcasou to supposc tirat t)rc trvo trorighs are conrrected, Ap:rrt
from ths fgcodctio] obscrr-ations,. . . thc outcrops of old roclis irr tho Chiniot,
anil other, Lills which riso froru tho alluviurn, poirrt to tho prescrrce of c rock-
barrier, strctchinl; undcr the plains of the Purjab to tho S:tlt }i,nttgc arrl
selrar,r,ting the trvo doep trouglis,' (Op, jon cif. p, [2d0].)

In this glcat lc-cutt'rtut botu'cctr tho llirualayt altl thc Afslurn
rnountains 'thc bucliling cffect tvhich plr,tlucctl thc trvo tt'ouglr..
scours to hurc dissiprrtud itsclf ovcr rt rnnclt rriclel itt'ea. atttl gcnt'-
nte.r l ,  not one sirrqlc corrrruct iug t louglr,  but sevcrir l  shir, l lorv sul,-
t loughs olre aftor t l rc other' ,  thc earl icr 'pcl lurps t icalcr tho tnoutttuins
urtl thc lutcr nrru's rctnotu. As lill lrc shorvn, thc hydlosllplric
linc lurs liein rmslrccl irr stagos stcutlili- torvtxls tlro cr:ntt'c of Iudiu.
Along tho liimall.r'a, *trii tu il ltlss knorvn exteut alons tho
Iluluclristur llills, these st;agcs, \ye aro sullposiug, rvcle s'lrolt arrri

I Rec. GcoI. Sun. hxl. r 'ol. xxii i  (189t1) p. 67.
t I\Iem. Gcol. Surv. Ind. r-ol. xl i i  (1917) p. [?70]. 

:J ILnl, p. [ l{3].
a  IL id .  p .  [2301.

prlt  3] otr rnlt  IsDtis, l lR-uttt-u.)t :Tl i , t ,  - \NI) ( i , \ , \*ol is. 1-t l

t l rc t loug'h dccy; lrut iu l l rc ceuh' ir l  l 'ul i lb t l rey rvcle long, rnt l
t l rc t lorrglr-ulet rvi t lc, slrr l l , r l ' ,  and spl ib up iuto lr  uutnbct of sub-
trouqlrs, t l rr :  totrr l  l r lel t l t l i  f lonr Chcl l t  to thcr Ghagglr chunncl
lroirrg l l ()0 rni les. ' l l rc l l t rn'ce z() lro, thc Sis:r l i l i  zonc t-, f  thc Sotn
r ' ; t l ley, lnr l  polh:rps thc . l  l r i l rnr, t 'hirrrr ' l i ,  l i lv i ,  SrrLlcj ,  antl  Gh:l t 'gar '
r , i r l lc. i 's i t l r ;  t l l  sub-1t 'ouglrs ol cl t ' rrrett ts of t l r is :r t tcuuutcrl  totupouutl
t l 'ouglr.

I t  l ras lrr:c 'u cstrr ' l r l is lrcr l  l r .v l lcr ' l l icott,  ) [ i t l , l lerrr iss, untl  ot l tct 's
t lr i r , t  t l re 1'cl t iur ' .1. for,rt l r i l ls of t l rc Hinrahlu ule t l iv isiblc into
1r:t lrr , l lc l  zor](:s sel) iu' : I t t ' r l  t ' rr t '1 'r 'onr t l ro ot]rcr '  b. i 'srrcecssivc ' l rott t t t l l l t ' .1 '-

I i rrr l ts '-r l isLrcrt irrrs ol '  i r  levurscrl  l rr tur ' , :- t 'uulr of r i 'hich fot ' trrs
i l  closc i t ,pl lnrxirrr;r tc lxrrrrrr lur ' .r-  of t lcposit ion as t ' t 'grt l t ls t l te zorrc
t ' l rosc rror ' thcln lrorrut lan' i t  corrst i tntt 's. Irr othcl rvolt ls, thcsc
' lrotrruiut ' .y- l :Lults '  tu:r l l i  t l re rrolt l rern slrcr le of t l rc ' fel t i i t t ' -v scl,  or '
t ,be ttolthet 'u pelrnrurcut lr l rr l i  of rLul '  lorr* i tut l inl l ' I 'c 'r t i rr t l -  t ' ivcr '  ;
nolth oI each ' lurr l t , '  i t t  thc t irue of i ts fot ' turt ion, rvrs l lnt l ,
d l rL i r rc i l  J ry  r ro rnr t r r in -s t leur r rs  rv l r i c l r  l ruve  lo fb  l i t t lo  o r  uo  dc l )os i t
u' i t l r i rr  t l rr :  tr tonrrt lr in-ulc;r.  ) ,rut l-r louglrt  t lorrt t  lalge r luunti t ics of si l t
on to t lrc pl ir in br: lorr-.  l rr  t l rc I l i rzal i t  nrount:r irrs of thc NortLr:r 'n
I'rur.jab Ilr'. llirittlenriss slrou'ctl tlurt tlrcl.r ivc.r'o thlcc of thcse
frLrr l ts , l iv i t l i rrg thc l l r :r t  i l t r> {oul r}rol 'L '  ol '  lcss dcfinett zt.r t tcs, atrd
:r,uotlrr:r '  f iu ' t l rel soutlr  slrrrt t ing otI r  l i f t l r  sourcu' lutt  lc 'ss dcl incrl
srr l l -zorrc, thc l lulre c sr.rb-zorre . l

' lhc southclrnrrosl- ot '  l r is I I : tzrt lu z.,ncs l f t ' .  l l idt l lcruiss cal lct l
n t l te Ntrurtuul i t ic zolc, '  sirrec i t  consistcrl  nostl l  of thesc locl is ;
i ts nolther'n bourrthlr ' - f i rrr l t  is t l ic l iur i t ing l inc <-rf thci l  r lclnsit ion,
rvit l r  t l re crcclr i i .u .rf  u corrsir lclable P:rtch of Nurnruul i t ic Liurc-
st{)l)o clst of Ablroftlb:rtl. rvhielr, ltou'etct', is itsclf cut off by
. iurot lrr:r '  '  bourrt l trr '1-- irult '  ou t lrc trot ' th-rvest. i l 'his Nurnuuli t ic
zorre it is uorv ploposed to tlace, lrcfole rvc rlttcurl)t to t'ecoustt'uct
thc surlrrcncc r i f  evt 'nts att-cndirrg thc bi l th rrnt l  l i fe of thc Lrdo-
blrlhnr. l,'ronr. u gltrrce rrt a gt'ologic:rl rnup (Pl. X) it rvill bc
,scL' l)  t l l i r t  thctc is l ,  cttut iuuous outct 'on of Nururnul i t ic betls cx-
tcntl ing f lorn t lrr :  l { lz.rrr ' ,r  l r i l ls t l r lorrglr l iohut, Wtz. i l ist l t t ,  :urt l
l j l luclr ist irn to t lrr :  Siut l  cotst.  l ' last of l{ :rz.ul in thc .Iaurmy lr i l ls
Nutrrrrrrrlil,ic i'ocks :rgrin :rpl)L.iu'. Sotuc unfossiliferous sttlt:t
lrlrlicrl ls cloulrtful 'l'rirs ,rr Carbonifcr'<-rus b1' Lytlekiier' (the liiol
br:ds), u.lontl tlrc trrrtirt Iroutrtlirr'.r'-litult <-tll this irlca, I rvoultl also
irclutlc rvith the Nrulurulitic,s. Ialthol south-c'ast thele is a glrp
urrtil thc' i\unrmulitics of Siurlrr ut'c lcrrcltetl. ittttl attotltct' untii rvc
,cono to t vcr'.y iliin intcllulitctl barrtl bcttveett l)e'ltr:r Durl tlttl
Naini. ' - l l r l .2 ' I 'hc Sirnlu, untl  I)clu: l ' l )uu Nuttt t t tnl i t ics consist of
rrrtliuc bcds, arrd rvhut is plobalrl.r' :l nrixtulc of lluvirrtile lnd sl,it-
lirlto de1>osits. Siurill,r' ultclu:r,tiorrs of hgoori ttttl flcslirvrrtcr: br:tls
'cornposc urost of tlre uppcl stage of thc Nuuuuulitics of thc
Nort lrcln I 'unjab, rnrl  to ir  vir l icd cxtent arc sccr) :u)rong thi lcst
'of t l rc Nurrrnmlit ic bclt  f lorrr l iolurt to Shrd. I l rr t ,  siucc in cvcly

1 Mcrn. Gcol. Snu'.  Iut l .  rol.  srr i  (1896) p. 2t i0.
2 lrurtltcr rvorl< mry -slrorr thcse gaps to ire shortcr or rrotr'cxistcnt'
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lct lucin11 t lrc srntucticrt l  uttglcs ulr icl t  sepat ' i r tr :  t l rcsc alcs, \ \ 'e ciul
tr ' : tce this qrr l f  l ' r 'orrr - lJaluchistrrr :rnt l  Sint l  to lr lasteltr  Afglurnistarr,
crt lvinq eusts' t l ls t l r t ' rrcc t)r louglr thc l) turj i tb alorrg thc foot of t l r t
l l i rrr ir l i r .r 'u a,s fal i rs Nl irr i  ' l ' : r l .  ' l 'he intun'uptir-ru of thc outclolr
l- ,ctrvccri  thc, l tuurru lr i l ls lnd Sirrr ln, tnri  br:tr i 'ccu t lrc lr t t tel  ulaci.
arrt l  l )r : lua I)urr,  rrtust bc rt . t t l ibtrtut l  to ovet ' l lp, rrrreorrfot ' trr i t ] ' ,  or
fault ing; but t)urt t l rc lret ls \ \ 'ol 'o col)t inuous is obvious f i 'onr the
occLn' l 'er)cc of lurnrrtul i tes in thc Nrrirr i  ' l 'al  Ntunrrrul i t ic-*, shorving
lu corrrro.r ion rvit l r  t ' l rc () l)ol) sc1t. ' l ' l rc Nttt tnnuIi t ic outcr '<lps of
I i i l iarrcl l rrr l  . l i t , is ir l trrcr l l lay lrck.rrrg to t l tc nutin gtt l f ,  ol  t tr i r . \ '
i rrr l ic l , te t  sttr : t l l  br ' ;rrrch of i t .

'I'lro llirn:rlu;-iur, rlfghitu, altl I}:rlLrchist:tu uurvetrtcttts, tltertr-
folc, tluling tho Nurutrtulitic epoch dlove the oltl Cletitccous sca
l 'csts'alds, ' I ' ibet tut l  t l tc l lur le of thc l{ innhva (rvith thc cx-
ccption of thc Lldrr l i  vl l le,v) bueorrr ing t lrv l l tnd. ' l 'ho.y, horvever' ,
: tssistt 'd in piot lucirrg t  r lcprcssiotr ul<lng t lrc basc of thc coutiuuous
sr:r ' ics of urouutir iu-arcs, foluring ft  gulf  in l 'hich i t  coustaut
sfnrclglc' tool i  Pluec Luts'ccu thc t loPosit ion of si l t  tctrt l ing to f i l l
up thr,r gull, rrl(l tlrc gt'rrcrrrl subsitlertcc tcndiug to dcclien it.
Sorlot imcs t lre'  si l t ing action plr:vui led to such ur) c\tcnt as to cut
off lirrrtl-loclictl sl,lt lago,.rus; this P'occss rvus assistctl by a cor'-
nrqat, ir)g lct iou, lr1'  s 'hich tho l loor of thc gulf  rv:rs foklcd into ,

srnal l  unticl incs urr<[ s.r 'ucl i t tr :s, l tu cl lect <1uitc apit l t  f lorn thc gencl i t l
tluprossion of llrc rvhole its rt gcosluclirrt'. ot' gr.:o.slttclinoritttu its it
rvtiuLl be urolc irptl.r'telutctl iu pluct's. trIuch of thc liturraon arrtl
Siurl i l  Nurunrul i t ic, as rvcl l  as ttrost of 11t. f ipper Nurrrrutr l i t ic of
thc I'otrval untl Tllz.at'it, l'its plcsrrtrtrtbl.y tleposittrtl in such sllt-
ll,lics antl l:rgoous. It is, in fae t, ltossiblc that at tirues thc gulf, as
a u'hoLr, s'as cu.t o11 frorrt thc sc:r. Iiast of Nrriui 'l'nl thc hych'o-
glapiric Iirro u'as plob:rblv coutiurtcd Llt' l t'ivt'r' th':riuing 'tvestrv:u'ds

iuttr t l rc l tgoons, tho l i t toous col lcscir lg iuto l t  tr t l r inc gulf  once
nrc,rc fol a sholt t i ruc at t l rc c'rrcl  of tho Nuuunuli t ic cpoch. I t  is
not ploposctl lrclc to triicc tlrt' oscillations rvirich tooli placc locallv
botrvccn rriLlinc arrtl ltctrstt'iue ol fluviatile' contlitions ; l.rut thelc
cir"rnc t tirnc rvhcn, florrt Sirula to tlrc Slrir:rni Hills. :tttd also forther'
south, thcsc oscillations ccusctl, ttttl ouc llpe of dcposit only rvas
laid clonl to folut the grelt  l lurt 'ec Scri t 's.

Tn the Sirrrlu irlcrr thc ]Iurlee-s at'c lel)r'eserltetl b1'tlrc Dagsh.ris
belorv an<l tlre liasaulis abolt'. 'I'hc ltttcl resetuble the overlying
lluviatilc Siu'ulil<s. lhilc it lt:ts bct'n suggcsted that the fonrtel rvcrc
dcrosited in stlt-lalies :tttil laqootts. I"althcl rvest the'r'e is no
,i" i ini to l inc botrvceu Upp"r 'an,l  L,rrvcrl  l fuu'ccs, thc orrc p:Lssing u1r
into tlre otherr'. 'llhc Lorvcl alc likc tlrc I)agslutis, rnd vety sirnilat'
to tho lcd cir.r's of tlrr' Upl>cl Nunrmrrlitics of thc same ltluu and of
the Sirul l  Snbii thus, fol rvhich I hlvt:  ployosed a sirui lal  ol igin;
thc' only altelnative is to rcgaltl thctu as lluviatile clcposits. .The
Uppcr l\fulrecs rcsetrtble l ntixture of Dagshais ntrcl Kasaulis.
'I'lidsc }[r,r'r'"c bctls hrrr,c bcou tltcctl thloueir liohat aud Wazi-
listrn, but rverc rrot identifietl in thc Shiluri llills ftlthcl south.
South-ruest of l)el l  Isrnir. i l  l ih:tu, Lorlcr l lurrces (Uppcl Nalis) 

"

Ioc:r l i t1' t tutturrul i tcs tre fouutl  t t  qourc lul ' izorr or othc'r,  i t  is rLrr-
<rucstioltblc that ruat'iuc contlitions cxistetl at irll these localitics rt
sr-rruo tiruc 01' othcr tlurinil tlrt -r.\urnrnrrlitic cpoclr. hr thc Lo\\'cr
Nlunurulitics of tlro l3trrriub irlc gt'cut thiclincssus of nritssilto
Nurnrrrul i t ic l incstotrc' ,  urul sirr i l i r l  L'erls arc fourrt l  i rr  tho Salt
l furngr:,  Jiolutt ,  thc Afglutrr Lot ' , lgr, I l : r l rrcl ist:ru, arrr l  Sitrt l .  Norv,
the uolthcur boturdart '  of thr: l lazanr Nuurruul i t ics \ro hirvc four( l
to bc :r bourrt l tu'v-{:rult  ol slrorc-l i rr , :- t  sholc-l inc rvit l r  au iuclerr-
tlrtiorr crist ,rf Al,,bottrrl,ud, ctusotl tlrpirt'entlv b;' tlrc obstluctivc
st less at the .Jhi luru slntactic:r l  poirrt ,- i tut l  this ferLtrr lc lras boeu
tlircctl rvt'strvtltls to the rreiLflrboullrood of (lheli[t. ],'alt]rel rvest
tut l  soutl t-s 'cst l lu lulgc bl, inl is irr  thc gcolc,gicir l  trr :r1r, but thc
isolatcrl Itrapptltl arcls all seeur to lxrirrt to ir lautl-ballicr' tn this.
sitle of the Nurnurulitic blutl.. -'lhe locks of lirbnl Lrolonlr to tho
irucient systctus, tutl thir,t tlrelr: l'as ct'et' corrrrc-ri,.rrr l-rctweul tho
Nuurrrmli t ics of Nolt lr t ,r 'n r\ fuLarrist lrrr :rncl t l rose of t l rc I)unial>
:rcloss l iabul is, ]  thi l l i ,  trrr l ik"elt ' .  ' l l rc Nurrlrrul i t ics <-rf Latl tk" in
Jitshrrr ir ' ,  rvlr iclr  inulLrdc rrurr iue'burls, s 'ct 'c thouglrt  by Ll. t lekl iur
to belorrg to i t ,  sclxr latc busiu of t leposit iorr,  :uld i t  soolns very ul l-
likcly that thcy rvclc evel con,tinutius r[r:ross thc errolrrrorrs laDgos
sopaialillq thctir fi'uui the .f uururtL arrtl l'uujirb Nrrrnrnulitit,, cqit,-
cial ly in f tcc of t l rc l .rouutl l lv uirtulc uf thc frrrr l t  al lut led,to. ' I 'he

occulrel lce rrt  1bi. ' i00 fcct in Zir ls]t i r l  is uot rnolc t lrarr 15 nt i lcs
t l ist i lnt f lonr t l rc Ll i tht l< outclolr.  l 'hi lc t l re occul l tucc in I luntlcs
(Ngari l i l rolsurrr) is orr tLc si l l l lc Scrrer?l l i rrc of st l ikc ;  bot, lr
clidcntly Lrclorrg to the Lutllli exl)osule. l,anrl rvirs, thelefore,
plobrbly contiuuous flour -llasteln Afshlrristan tlrroush ]iohistarr
ard Kashurii', autl along the lino of thc lliur:rlt.\'1, lrs fu'as Na,iui
'I'al, rvltele tho Nunrrnulitics appcal to cntl. 'I'he Nuunurrlitics of
thc Gtro llills l",clouq to irrtotlrct' lritsirr : liituel.y, the gulf rvhiclr
exbelrtlr:tl up flonr Ala.lilLrr tlrlough llallonq tos'illtls Ulrpcl Assarrr-
I,)'orl thc Jiabul lleir, if rve indgc florn thc stlilic. of tlrc bcds antl
thc topoglrphicrl feltrrlcs, the lurrtl-b:rn'ier' probabl.y cxtcncled to
lillndahtr aucl liclhaPs ls firl as Chagui, l-roth of rvhich tlcils lulve
bccrr turppetl iu pitrt.

\\rith leerud to thc southeln bouutlalv of thc Nurrrrurrlitic soa,
tlris urust bc pltced plr'allel to, rturl sonrovhel'e Lreueirth, tlrc alluvial
tlougir arlorrr-l thc llilralul,lrr forit. Nuurclous poltiors of the oltl
Gorrt lrvtut continurrt l rruicct t lu 'ough t lrr :  Al luvirurr us ful nolth us
De l lr i  and us f i t l  trolth-rvest rs f)ol ial irrr arrd l lhtchbal in l l l jputana;
i-rut thcre al'c somc srnall is<.rlated iriliels of Pur.irulr, roclis cr.opping'
out lt Chiuiot, Sagll, :rntl thc liiltuir llills u'ithiu lli ruilcs of thc.
Salt llurrgc. 'l'he soutlrclrr colst-lirrc rrur.v Lu thilrvri, theleforc, u,
l i t t lc north of thcse hi l ls, 100 rui les ol so <l istarrt  froru thc northeln
coast-lirre, aliproaclrirrg by tlegrccs ruolo closcl;' to tlrc latterl irr
the t l i lect ion of Sirnl l ,  tud rucctirrg i t  in the vicinity of Naini
'Ial, s'hele the Nurlrnulitics alc vcry thin. 'l'he Nurnruulitics
rvcle thus luid dorvn in :r nillrory anu of the sca, or.gulf. liestoring
in our ruintl's e.yc the mouuttiu-tlcs to the ltlss- :ttlr':Lncod lnsi-
tir.rn thlt lhcy 

-ircltl 
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havc becn rccoguizcd, ttrrl ule plucticall.y coutinuous to Sincl, rvhelc
thcy appeal to be lluviatile. It is riuitc'possible that a search for'
vcrtcblatc I'euririus in' tlrc Shii'rini llills niav cleruonstlatc tlir:
l)rescnce of lllullee betls, uud so Lritlge tlre sirpposed gap in tbc
be'lt of thcse .tlcposits. \\re rnay theu postulato eitirel a river'
ah'eady estalilished flour elst of N:rini 'I'.r,1 to Siud, or', foilorvilg
the suggestion.urtdcr ubovc, ir sclics of Ililics aud la.goons extendiug
flonr Sirula to.tLc Shiltni llills, into rvlrioh llorvcd l livr:r'frorn tho
dircction of Ass:rrn, tlre pleculsol of thc l3lahrntputlir. At thc
othcl eucl thesc lagoons rverc rhuinctl b.)' :r livcr' llorving thlough
Siud, thc l)l'ecursol of tlrc lnclus. I,'iuall..v, torvillcls thc cncl of tho
Ihu'rcc elxrch, the rvhoL: Iinc of lilqoous and lalics rvclc dlaincd,
arrd gavc plitcr: to a livcr'. 'I'he. r'ivcl cotrnoctirrg thc olcl l:r,ke-
systcm rvith the Alrqbi.nr Stn, l'ils nrcanrvliilc subrucrgctl to folrn an
cstuat'y, in rvlrich rvelc clcposited thc Gai lJotls of Sind. 'lhis

cstuary linally siltcd up, arrd at tlrc bcrtiuuing of tirc Sirvalih cpoeh
the rvholc gcosynclintl line of dup'ession. rv:rs, :rccoldiug to the
hypothesis thlt I aru rtlvauciug, occupio(l by:r liver, thc Incloblthru,
l isiug prolxrbly in Assunr, l lorviug nolth-u'cstrr ' :r l t ls i t lonq thc foot
of the Hirul l i l ; ,u, f t 'orrr rvLich i t  leccivorl  l )ulucrous si l t-currying
tributalies, aucl crupt.ying itself into tLc Arabi:ru Sca, l'lrich at tbat
tirne covered palt of Sind. Ifole rvill bc l<norvu legalcling the
distancc to rvlrieh it cxtcndcd cirstu':rrrls, rvhcn thc Assarn Sirvaliks
ha,vc lcceived rrrolc :r, t tcnLion; but t l rc Jl iur lrhynn nrovclrcnts nmst
havc pt'ocluced siruiial t:ffccts llt this errd of thc clr:ril, tnr'l it seerns
iustiliable to dcclucc u, coutinuation into Assun of thr: lr.yth'ographic
line l,nd, to sotue cxtcnt at lctst, of the tlough. l\{r'. Oldlrlrn
gives lro gcorletic cvideucc of tiro latter'; tbct'r: seems to bc a sliglit
sub-alluvial l-rarlicl bctrvcon thc Garo Hills nntl l3hr.rtau, per.hrys
Iilie thrt lhich sliglrtly intcllupts thl l'unjrLb trough as tte sul-
alluvirl prolongltion of the Alrrvali lirlse ,lr.n'th-east ,rf Delhi.l
'I'he ploxirrrity to thc Slran foLl-systcrrr l'oultl exphriu such iuter'-
felences in Assarn.

'l'hloughout thc rvirole . of thc Mullec cpoch tlre bucl<ling
Iuovctrcnt pelsisted, aud the coutinuetl tlcprcssion iL,ccornpanf irrg
it pclruittetl of the accuruulttion of lr glcat tlricl<ncss of scdirnents.
'l'his.deprcssioll scculs, in the llrrrrco epocll, to havc loached ru
tnaxitnuur in the ncighboulhood of thc obstluctivc or' syntacticul
point of 1\Iozuilhlabail, fol thc }fun'ce Lretls irle hele not inuch lcss
than S000 fcet thicli. Anothcl effcct of thc lersistcut rnovoneut
ft'om lloccrre to llecent tinrr:s rvus to push thc h;'dlosrrphic line
farthcl southrsards in the llimalrrvun section, aucl falthel cast-
rvalds in thc lJaluchisttn sectiou. 

''I'his 
plocess rvls assisted by

the great cxccss o{ silt brouslrt rlorvu by tlrc dlainrgc of the
rnountainous lcqiou oD thc nolth tnd rvcst, over that contlibutcd
bv thc dlainagc'of the lrrrrr l  on t lrc lrunirrsulal sir lc. Tlr is retr.cat
oi thc hy.trogiapliic liuc is ospecillly rirurliecl in thc lalgc r.e-entr.ant
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.r l '  t l r ,r  l ' r trr jrLlr : trrr l  lJrc Nolt lr- \ \ ' t rst l"r 'otrt i r : t ' ,  rvlrclc t l re l i lst st l ,gc
'rvlrs i ts t t ' r tr lsfelcttcc frotrr t lu: nlt t t ' t 'cc zottc sottt l ts ' : t lc ls 1o t l tc Soitt l
lul lc,v or Si ivl l i l i  zonc. lrr  qxrst- ' I ' r :r ' t i : tr1'  t i rucs, : ts rrc slt l l l  scc,
t lr is ' l inc rvts pttsl tcr l  st i l l  fr i r t l ret '  lotval ' t ls t l rc pc,tr irrsulrr.  '1 'hc

rr l t t iorrslt ip of-t lrc Zhol.r-\-rr l l t ' . ) '  ' I 'el t ial ics in l3rt l trclr ist i t t t  l lu ' l t i ts
f rrrt l rcr irrvcst isrrt ion.

i l ' l rr :  Siu' :r l i l i  I tr tLrl .u'r t l r trr ,  thclclotc, l 'o-{o l)robi l l ) I .} ' i t r  Assrttrt ,
l lorvcrl  rr)ottq t lrc sr l t the t ' rr  Ltr lr l t ' r '  of l lhr.t t l t t ,  t t ' rLvt ' t 'sct l  tho u<,r l t l rclr l
:rrrgle rrf  I lc lrr{rr l  l relou' I) ;rr. i i l ing, sl i i l tul  t l tc southcrrr l t tatg_it ls- of
Ncl.,rLl untl  I iutnitort,  l r loccctlct l  t tot ' t l t -s 'csttvi tr ' , ls thlotrgh. I)clurr,
I ) r r i r  l r r t l  tho  S i l rn t r l  S t : r t t ' ,  r tp  t l r r r r t rgh  thc  l i : rng t r r  t l i s t l i c t  i r r to
. lrurrrrrrt ,  l l tctrr:c ; l l -r t tg l l t tr  Soltt t  i ; l l lol  soutl t  oI l ial ' i t l l r int l i ,  ptst
l lal i l r l t i ,  ncloss l i ,r l r i t t  t t .r  thc l i l tuurt pl: t i rr ,  rvlrt ' t 'c i t  trr lnetl  south

lnst t l ro shir ' :rni I l i l ls autl  l iust i  l l i l ls,  dcbouclr i lg ult i rultclv irr to
l lrc Sirrt l  cstrr i tr ' \ - ,  rvlr ich si l tcr l  rrp iu l l tct 'Sirvt l i l i  t i rrrcs. On i ts
l i l l l ) t  l ) i rnl( i t  iceoivct l  t 'ott t tg l igol 'orrs tr i lntt l ics bot ' t t  in thc
' l ' I l t i rr lv lNr' : t  :  orr i ts lcft  btrr lr- i t  lccci lct l  r ts t l ibrrtrr l ies t l tc lei i ts of
vclt 'ur icient t ' ivct 's ulr iclr  dlairtet l  Gottr ln' :r t tr t l r t t t t l ,  such trs thc Sotr,
thc ( l l r :Lnr'bit l  arrr l  i ts bt ' l rrcl t t 's, urtt l  othcrr i .  ' . t 'hc L'ul. j rb So:l t t ,  : ts
lrul i t ' l tcr l  lbovc, is t t-r bc t ' t 'grt t ' t lct l : ts u t 'c l i tr ,r f  thc old' felt i :rry
. lnclolr lrr lrrn, und is in cottslr icrtouslv l , t l l ) .) '  pr 'ol)olt ion to thc great
t lr iclrness tnd c-rtcnt of thc ' l lcrt iar l  l luvit t i le setl i tucrtts t l rrouglr-
rvlr ielr i t  lkr l 's. ' l 'he Lcrr:utrs f , ,r '  l rei ievirrg irr t l ro pt 'cscrrce of t l i is
Sirvrr l i l i  t ivct '  t t lu '  uorv Lc t ' t t t t t trcl ' : t tct l  :-

(1) .,! nuiri lrc gulf origilurl l l '  ttccttlr ictl ruust of t lte sirluc l ine, rntl t luri lg tho

siit irrg proccss tlrc oil rurl corl of t lr is lcgiotr rsore ltrorlucctl nrtt l g.r-psttur rvls

tlcpositcrl; this lr1'. lroclrlxrt. c,rrrl, trrtrl glpsnltr bclt follnrs thc Nuunmlit ic

rntcrop frorn l iururrotr to tlrc l lcl irrru colst. Suclt * t i l lc,l-up gulf is nlturl l ly

1,rl l1v1vsrl by a rivcr-for in"t*noc. thc l iulrua gulf b5 thc Irrrlslt l i , or ihc

trTcsopokrnrit l grlf by thc Ti.gr:is ltr l ) ltt lr ltrttcs,-rvJriclt lvoul,l bc pushcd

fiuther torvards tlrc cctttrc of thc pcrtitrsuli l  I 'y thc ltersistctrt ulovcnrcut.

(!) TIrc suppoiit iou tlrtrt tLc Sisrrl ik tL'po"its rvcrc l:r it l  t l lu:t ts cllorutotlsl

talus-firrrs by thc nrorurtl in-strcrutrs rtbiclt issuctl i:rto thc pll i tr, l trrs alrrlys

Lccn rl i l l icult to acccpt in vicl '  of thc grca,t t lt i t: l i ttcss of thc tlcposits*for they
.rlvorrrgc ovcr 1(i,()00 fcct autl thcir grcrt crtcrrt. Att rlnrost urrbrokcn balt

of thcsc bctls crur bc tracctl. ttsull l5' i tr grcrt t lr ickucss, frrlur Asslur 4o tltc

Solrr virl l ty t lr l t l tctLcc to l l ir lueltistttt, boundctl crtcrtlr l ly b1' conti lut-rus

rrronrrfir irr courrtry r:orsistitt11, rr ' l tclc ktxrrvrt. o[ igncorts nll l  tcry ttrcicnt rocks,

nith or rvit lrout iut i l tortclt ing bclt of }lrrrrcc rocks. It sccurs flr ttroro

rcasoritblc to tlcrluce a singlc rivcr rtthcr t lrrrr tr tturttbcr t lf trmsvcrsc strctnrs.
'I ' lrc rrrounttirr-stlctttrs. irt {11r.\ '  citse, utust ltttc httl lnt outlet to thc sca itr

onc tt irccti<rt rrr thc otlrcr. arrrl rttttst lrrn'c joinctl t rtrt itt r ivcr in tlrc pl ',r irrs'

(l l) l ' lrcrc trc rro grourtds fi ir rtsstruting thtt thc nortlru'i lrt l-f lorriIrg drl inagc
.of tLc old Gondrvtrta corrtirrent rvas Levcrsctl in Sirrl l ik t imc-q' In ftct, thc
.tlclrres.rirnr of the trough rvoulrl l tarc invigoratotl t l is t lrairragc, rvhich, it is

lriglly probablc, pcrsists to this tit,v. It scctus ahnost ct-rtt irt, thcrcforc, thlt

this lorthcrly dririrtrge rnust havc nrct thc southcrly Hirutlayan tlr l inagc in a,

l irrgc rivcr f lorving eithcr suuth-crrstl '*rt ls or rtortb'rvestrvattls' Sinci: t lrc

Sirvalik outcrop is rtot coltimrous to thc sca -so[th'cilstrvtrds, but is plac-

tically corrtinuous trortlt-rvcsttttrt ls ull strb-.erpcntl1' southrvrrtls along thc
linc of an old gulf- it seertts rcasortlblc to assulnc that t lre l i tcr follotvcrl t lr is
.dircction,
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(4)'IhisSirvil i l ibclt is strcceedotl on tlc sit lc torvlrt ls thc peniusull, lntt
rcmotc frou tho ruourrtlin-builtling. by r ,"imiltr mtl ercrr tliickcr bclt of'
rcccnt rivcr-deposits, to )rc mentionetl Latcr.

(5) i\ lrn.y of tLc strcnrrrs tlrail irrg thc Hirualayl havc nortL-rvcstunrrl
lxrinting Y's in thcir crrrrsc rvLcrc thcv closs tlrc l 'crti lry foothil ls, or lvhcru.
thcy cntcr thc plairr. ' fhcse 

urc tltouglrt to i ldicate, accortl ing to Dr. Pilglinr's
,suggcstirur,-l foLnrcL rrorth-rrcstl.artl-f lowing nrtirr rivcr, of rvhich thcsc
strcams rvcre tributtrics (-.cc bclorv),

(6) Thc siurihrity uf thc river-frr,una irr t lrc Lll lgcs tnd irr thc Itrt lus poirts
to a corlrcxiorr bcst crlrlr irrctl ou thc tssurnption of a Lurgo uraiu rivcr uniting.
rvhat arc norv tlrc Citrrgcs nutl Itrt lus btsits (sec bclorv).

(7) l iro sirrri lrrrity itt rttrtnrc tttt l  stri l ic bctrvcerr t lrc Shil lurrq Platcal trnrl
ths rrorthcrrr rcgion of t lo hrrl iur lrcrrirrsult rrrnkcs it problblc that thcl'
rcprcserrt wlrtrt rvts orrcc l corrtirruous fcltnrc, tho flnnli of :r hug rivcr-valle1..
It is this contiutity of thc physiogr4hical trrtl geologicll fcatures along this
lirrc froru Assirur to the Puujrb that is so strikiug. 'Ihcro 

is l conti luous.
rcguhr rrrouutlirr.arc of arrcicrrt rocks ou tlrc rrorth; thcrc is a parallol
uplald of siruil irr anciclrt rouks on thc srnrth. corrtirruous bc1c1t[ t|o prcslm,
ably shtl lorv gap bctrvccn tho l it jnnhll iurtl Garo Hil ls; betu.c-cn this
mouuttirr rrc rnd thc upltntl is l corrtinuous outcrop of Alluviunr of grcnt
naxiur.ruu tl i icltrrcss, oqcupyLrg. t corrtirruous trough, nrrtl succccding rvhat
there is lro roitsoll to tloubt is l corrtirruous Tcrtitry rivcr dcposit. .I.Ic

sub-allur.ial barrier t lctluccrl rrorth.rrolth-clst of Dclhi intcrruntctl ncithcr-
thc-contirruity of tLc Sirvll ik dcposits rror thlt crf the Allnviuur, ' Ihcrc is no.
rock-barricr i l  thc pll ins Irt thc prcscnt rl iry bctrvccn tlc blsins of thc Indus
and tLc Ciarrgcs, thc rvltcrsLctl beirrg ir sclrr:ely lrcrcclit iblo olc,

(S) Thc tlo h.vpotlreses of sirrglc rvcstrvtrd-florvirrg. rivcrs {lrrrkirrg tlre.
Il irnahl' ls throughout thcir lcrrgth, t lru otr tho lrrdi:rn sit lc rtxl orrc orr thc
Tibetu side, mttually sulrlrort each othor, arrd arc strcugthcucd by thc
curious Pnrallcl isnr bctrvccu thc historics of thcsc trvo hydrogruPhic l ines (sco
bclorv).

.  ' I ' l rr :  Sirral i l i  lut lolr l l l rru citLel c-rterrt lcrI  lurclt  intt> Assanr f i .orrr
thc Lefiuuirrg, ol ' \ 'c l ' \ 'soon out i ts rvl ; 'brcl i  into thir. t  provinr:t-
'l'hele is :r slrot't blcali in thc coutirruit.l' of the Sirvtlik exposr.u.c
soutL of l)urjilirrg, a r'osult possibl.y of oxccssivc exposulc to thc
s-outh-,sorrth-rvcstel'l)'ttrollsooll s\\.copillg through the llajru:lhal-
Galo II i l ls lruP und otusinlr a t l ' t l lsgl 'essior) of t l lo Al iuviunj.  nor.th-
u't lds sul l icr ient to ovel laP locul l l .  thc Sirval iks ;  thc I i l t tcl  iue, i l
al l  plubl i .r i l i ly,  corrt irrr.rous boneirt lr  t l rc Ai luviurrr.  l r-astrvarr is
Sin'alili bctls a,r'o seon fliugir)g the plaiu up to tllc cxtr.elrc point of
thc Assanr va,llcy. A gla,ucc at l Eeological rrraP rvill shorv that
the Shillorrg llateuu al)pciu's as :ur ir)tcl.mptcd extr:nsion of I3ihar',
and cor)sists of umch the same l<irrt l  of rocl is (Pl.  X). I t  is, in
fact, llrlt of tlre urolc cellt)'al tr:rct of tho old Goudrr.uuu. corltil)ol)t
of rvir icir  I ,cl l i r)suixr Iut i iu, corrsists, al ld gcodetic obscr.r 'at iorrs.
coutir.lu the sur.mise tlutt tlrr.l irrtcr.vurrirrrt ftlluiirl gll) lntdo by thc.
Ganges iul(l lJlrhrnafutltr.-is of rro gleat ilepth. That is to sa.v,
thc southclu boulrlitry of thc gletrt tl.ough uh.r:uc[.y ruelrtionc(l
extelds beucl,th t lr is gt1r, and contiuucs as tLu Sbil lolg Platelu
autl the l\Iikil l-lills iu Assaru. It soenrs higlily plrtbrrble, ther.cfor.en
thtt the Sil'alili lldobr.ahu.r cxteudecl bach bcts'een lJlutan tutl
the Shillong Plateau into Uppel Assurn. Hcle it rtrust havc conrs
into coullict rvith tlotirel r.ivcr rvhich at tlrat tiruc florvecl soutlr-

\vcst\\ ' t i 'ds lretu'ceu thc Slr i l lorrg I ' latc'r t t  rrnt l  l l i l i i l  l l i l ls cur thc
or)c siclo arrt l  t ]rc Nugl Hi l ls ()r l  tho ot lrct ' .  olcl  rvlurt is now t l l t '
l r i l l -scct ion of ther Assuur-l ingit l  l l i t i l rv:t t ' ,  i rr to the }ay of lJt,ugal.
' fhc 

lr lcscrrt .NIcglruu ul i t l  l )o t l tc l t t t tai t ts of this l ivcr, rvl t ich scents.
1o havc lrcctt l ,el t t ' i t t lcd lr t .  thc Inclulrt ' r t l r tr t .  Ir lotrt  t l re sizc' of tho
Siu'zr l i l i  dtposits iu t lr is r ' : t i l l '4.1. lr i l l -section, this olt l  tr Icghnn
il . l )pcals to lr :rvo bcett a l ivt ' r 'of sotrte tui lgl l i t t ldc, al ld lr l l t ) '  Possibl l '
l r i i .o tk:r ' ivct l  i ts irnpoltrtnce f lotu t lro captulc of the 1'saugpo, ro\v
thc 1l'ibr:turr l):rlb of tlrc J3t'ithtrraputut. 'lhc 'I'sangpo rvits thcrr
nruol l  sl lol tol '  t . l rarr i t  is tr ,ru' ,  antl  t l i , . l  t tot ruaclt  f i t l  i rr to l l ibct;  i t  is
t lrorrelrt  to Invo folt t tot l  ut t lutt  t i t lc thc l tci t t l -r t ' r t tcrs of t l r t l
In'uriadi,  corrrrcctocl t l rclcu' i t l t  b.v u' lrat is rtorv rt  t l ibuLtry of
t lrc LLtter ' ,  t l ro Chiut ls ' i rr . l  ' f l re uppct '  \r : t tcl 's of thc ' I 's iruglxr-

l fcglrnr \ \ 'ctc t l rcrr ul)pnlclth- cirpttu'ed i l  tut ' l  b.y t irc Iut lobrnhrn-
Tha I ia,pi l i  t l ibutrr l l  of t l rc l i l rr lnulprrt l ' : t  sccnts to htve cut blcl i
i r t  sorro t i tnu bctuocrr t l rr :  tr I i l i i r '  [ [ i l ls arrt l  t l rr . :  Shi l loug Pl l tetLu
iu)r l  ci l l ) tul 'cr l  i l  l ) i l lL of t l rc I Ieghul, lnrt rvlrct lrcr t l r is cr l l i tut 'c l ' rs
cffuctcti bcf,rle tllru-t luit(lo l)r tli In,L-,[rraLItt is not cle'ar'. 

'\\'hcther

thc Chirrt lrvirr-h'r 'uu'udi or t l r t '  tr Ieglrn: l  \ \ 'c l 'c intoltrrct l i r t l ics or not '
t l rc IrrdoblrLlurr- or '  - l i l i l l l l l l i t l )ut l ' i l ,  as i t  tr tnl thcu hitve bccomc-
ey0ntunl l . \ 'c irptrr lct l  t l rc heatl-u' : t tcl 's ()f  l ' f  i l )ct irn I ' iYcl ' '  the history , ,
o f  l l r i ch  i s  l  cu t ' ious  o t tc .  I

Si l  S. G. I lun'rr l t l  . t  l )r ' .  l l rr l t ier) l I i I ro lxr irrtet l  ott t  thc st l t tngc'
bucl isult l  t l i lect iou ol '  t trur.t '  of t l tr :  l rresetrt  

' I 'sarrgpo tt ' ibutarics,
rvl i ich is exl,Lriuetl  l r l  t l ro : tssutrt lr t iott  t l r t t  thc.t '  ol igirral lr-  fet l  r t
wcst\\':u'd ltttt trot itl) ellst\rill'(l llorl'ing 1'11'g1 '-

'TIrc lrost Lcccnt lrrrps sltorv tlrrt slrortl l '  bcforc thcir junctious rvith thc

ISrlhnrnlrutur, thcsc triLutarics are bcgirtrriug to bcntl iu thcir coursc-q, and to.

tunr torvtrrls t lro prcscrrt rl i l t 'ctir lt of t ltc Btahruirputrrt 's f lorv" r

'I'ho nost irupoi'trtttt tt'ilnttrrrit's lr:rlirrg u Lrtclirvlt'tl tlilcetetl
coulso al'o thc lili ol llt:tsr, thc N.vlug, thc -lirtrrg, ttlld tho Shang,.
but thcle al 'c l l l iul l  snral let 'ol)cs t l lut cxhibit  t l tc srruc pr:cul i tr i tJ ' .
'f'hc castr'r'n cutl of tho lliuurl:rvitrr clutin is sul)l)osed to hlve- bcgul
to liso crrllicl thau thc l'cstet'u. 'I'his rvoukl initirutc itr eat'lr'
' lc l t i l lv t i t trcs uot orlv the Lntloin:r lr t tr  l int ' ,  but also au6thel l ino'
of clr ' :r i i i r tr jc irr  t lur slrrr l  t l i lcct ion r>tt t l tc ' I ' i l , ,ctrrn sit le. Si l  S. G-
Ilulll,xl & l)r'. l{u-vtlcn s(rggos1, tlrlcc ht'pothoscs \vol'thy of cou-
siclelntion, r'csal'ding' the {oiirrcl outlct of tiris old u'csts':ud-llowing
'I ibcturr l ivt ' r '  :-

(r) If rrlry lrarc flowcrl ovur thc Phottr Plss ltrt l through tLo tlofi lc of'

thc l i l l i  Gtrtt l iLk on to the Gnlrgcs p)aiu;
(L) It ruay hin'c pa-.scd through the Lrt-"hr of thc l(auurli rvit ir n siuri ln,r

t lcstiuttion; or
(r') It mry lurrc follorvctl tLc prcsclrt Hirttallyan coursc of cither thc'

Sutloi or thc Intlus.

I , t r r t  : l  l  ( ) l . " i l l  l t  t N  l ) u s ,  l |  l i . \  l l  l l - \  l ' t ' l  l t . \ ,  . \  \  l )  ( 1 . \ - \ - ( i  l i s . l . t t

t Until it rvcs sholtt to Lc othern'isc, thc oltl Chincsc srtrYcyot's bclicvctl
that thc 'I'snrglxr uf 'libct still florvctl irrto tlic Irrarvatli (S. G' Burrard &
H. H. Haylcrr, 'A Skctch of the Gcography & Geology of thc Hirualtya.
Mourtairrs & Tibct' 1gt)7 1C0S, |. 157).

2 Ol t .  junt  c i l .  pp.  155 56.  r
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It is pelhqrs itlle to speculltc ftl in this diluction, but tlie
follol'ing couside liLtions :u'e ryolthv of sonrc uttentiorr. An
exautinution of tirc uurp rvill shorv ur"intcu'uptctl h1'th'oulaphic liuc
flottt l'r:rullioi to Gilgit, replescutctl at thc plesr:nt clrr.y by thc
'liangpo (pellralrs irrcluilirrg the J.irriru tlil,rut:uy aucl a sur:rll bratich
<,f t l rc Clruktrrk), thc } larasalorr ' :r l  Lir)rus, tLe u1r1rc;1lrost, t 'c i tches ot
tJre Sutlej, the Lrclus a,long iti U.rltang clraunr:l ancl its tlibutlry
the Sh1'olt ,  as f l l  as Gilgit ,  ancl pcl lraps t lrc Gilgit  l l iver L.rcyontl .
I t  sceurs ruulc thtu l i i iely that this l inc \r 'as or)cc l ,  coul inuous
.tL'ainaeo-liue slopilg rvcstivalcls, lutl occul;;'irr;1 eithcr a gcos;'ncline
<tr.a littc of casv tterrutlution. suuh as :r belt of softcl bcds ol t firnlt.''I'hc 

ru:tt'irc art[ .llrrliltilc Nututnrlitics of frattl]t Llelorg to this
linc, con'csironcling irr position to thc Nunrnulitics of thc Lvdlo-
gr: iplr io I i le ou the othel si t le of thu l l i rual l l ' r ,  anri  i rxl ictt iug t lrat
thc Tibetan l ine is ts okl uq the lrrt l iar. ' lhc l) leistoccnc of thc
uppcrtnost lclch of thc Sutlej llso bcl<,rrrgs to it. Hvontually, therc
is letson to bel ievt ' ,  t l rc ' l ibetrrn l i le rvls oocupicd by a l ivol rvhich
losc sotuowhct'c i l  cr 'rre:rr Puural ioi,  tncl ci t l rcl  joinetl ' thc Oxus, ol
f , ,rurrt l  i ts rvrr; ' to thu Al ir lr i l rrr  St ' :r ,  i t r th: lrurrt lerrt l j :  

' , , r '  
L; urLy uf tbc

Intlobrtlrru. At tlrr: pleserrt da1' the Iutlus at l3rurji, rvhclc it
:tbutrclotts its nolth-rvcsts'tucl corrlsc anrl fiu'us souths'u'(ls, is
lJd00 fect lorvcl tlrrn thc'fsalel>t-r-Iirlrnrapuil'a rvher.c it'lcaves the
.santc geotcctouic lile.r l,'r'orn J\Ia)'ruu, a torvu above Lal<c Ul<t'anq
.clr,st of the nftu:rsu'ot':rl Lllics, to liuuji, thc ar.elage rvestrvatd
gratlierrt is trvicc ts stcc;> :rs it is florn I'I''l-1'urn eastrvalds to the
jroint rvhcle the prcseut l'ruug1,o tulns southivaltls. ln slritc of its
itttttttlnsc elei'iLtion thc 'I'siurgpo is ;r sluggislr irrrtl na,r'igtLic liver'
.south of Lltasil, untl has ctrt ro tlecp busiu frx' itsclf irr 'l'ibct.
' - l 'hc I trdus, on t lrc othel lrarrd, lurs 

",rt  
i t .  Lct l  to :r lorv level on

the'I'ibettn I'latcuu, the laril in tlris pllt of its conlsc l-rcing hardly
ruole thrtu 3 fcct in t  uri lc: acloss the Fl inralavt i t  l ras r lcrnal i<-
.ablv erlutblc and compllirtivcly gcltlc ftll.l \Vitlrorrt :rttcurpting
to quess the onlcr iu rvhich cvcnts oecnrlcrl, thclc ulc Leusous for
.dcducing :-

(1) That this libctarr liivcr flotvcd rvcstrvards antl uorth-rvcstwards frorn
Pemtrkoi to Gilgit.

(2) That its uppernrost rvnters rvcrc cirpturcd, possibly irr turrr by tho
Irrawadi-Chindrvirr and the Mcghna, but tiually by the Indobrahur or.Brah-
rnaputra, the capturilg rivcr at oncc bcgirrning to cut back up onc of its
orvl srnall tributlries rvcstrvlrds aloug thc already cxcav:lted clrrtrrrcl of thc
.olcl Tibetau Rivcr, captrrrirrg tlris channei piece by piece antl its tributarics
oue by orre, anrl complctely reversing its drainagc.

(3) Thlt, perhaps bcfore this struggle hrud proccctlecl {ar, thc l(ali Gandak
uray have captued thc uppcr part of thc'Iibctan ll,iver, ald htrvc thus bcen
cnabled to scoop out i,he extnrordirrary tlcpressiorr of thc Photu Pass, rvhich is
tuly 250 fcet higher than the'l'sanglro plains.:r

(4) That the Sutlcj cffcctcd a sirnilar capturc, prrt of the crpturcd river
'still eristing as thc uppermost rcachcs of thc Sutlci; arrd that thc drviudliag

I S. G. Burrnrd & H. H. Ilnydcu, o1t. jutn cit, p. I7l.
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of thc portion capturcd b1' thc Sntlcj, t iuc to thc atlvancc rvestrvlrt ls of thc
invadirrg'Isrurgpo, is porlurps rcsporrsiblc for thc insigrri l icnnco of tho prescnt
Strclur irt thc bottour of thc tlccll cl irons cut irr thc thick alluvia,I vl l loy of
Ngui J(horsum,

(5) Tlut thc Attock tributary of thc Iutlobrahur, pcrhaps tt ln crrrly datc"
ctrpturcd thc ' l i l ictrur l i ivct iu Gilgit.

It rvill be socn that thc palallelisrn betrveett thc oltl 'fibeLrn

llivcr auil tho Flinnir.yau pul'tr of thc' Inclobrahru is uot cbnfined to
thcir posit ion autl  r l i lcct ion, but t lso lppi ies to thci l  lgc, origit) ,
aurl historr.. 'I'hc.y both irppcal to have supplantccl ruarinc gulfs
along thc \\'ostcln lirLlL of tlte it' c<.ntt'scs ut tlte siune peliocl; botlr
scorrr to hirvc bccrr tlrc lcsult of tlio llinralitJ'ru) llloverrlont, to rvhioh
thci l  coulses alo :rt  l iglr t  :urglcs; in botlr  cascs the citstenr half  of
thc strc: lru hls boou cornpl: lcl . t  lcyr:t 'scd in t l i lcct iou b; 'cirptule on
t l re  1 ,a t t  , ' f : r t r  i r t t ' : rd i t rg  t ' i vc t ' .

r\s :tu iuclication r.rf :l uot'th-tvcstrvaltl-llou'illg uruitr rivel along'
t lrc JI iurrLla. l 'au foot, J)r ' .  Pi lgl iur ci tes thc local V-shaped course
of ultny of tho prescnt lii'cls flonr tlre ttroultaius &s they eloss
tlrr: Sirvrlil< bclt,, thc arlglL\of tlx: V poirtting r)ol'th-\\'csbwaltls lrtrd
ocLrurr inq usunlly close to t lre bountlar ' \ ' - l inc betrvccn the Sirval i l<s
antl  the -r\ l luviuru. ' I 'hc nr,u' thcln l inrb of oach V ma1' bc lcglrdod
:[s tlre rr])rruftnt r-,I a riglt-L:rrrli lnrloblithrn tlibuttry, *'hich has
polsistctl in its oltl rvcstoll,v tlilectiotr, antl hls becotnc llrore deeply
irrrplcssetl  autl  l icnnattcnl,  ol ' inq to the uphelrval of the Sirval i l i
dcposils ovcl rr'lrich it llorvs. 'llte soutltct'n liurb of tLc V u'oultl
lcprescnt thc l i rr l l  posit ion u'hich thc captul iug stteltu l t ts t tkeu
up, for', if lhe tlotlrrt'tiou that thc actrnl captrrfc hrrppcnctl sul..,-
scrlrrurrt  to Siu,r l i l i  t i rrrcs Lrc cot 'r 'cct,  i t  rrnri t  Lavc i i l  ctt  1i l- l ic"
u' i iLin t lrc ()utcrul) t , t  [he .\ l luvial bclt- that is to suy, thc point
of Nlre V at tho tiuu of clptulc \\'us \ycst of rthet'r: it now is, but
hrs since rvollierl cirsts-tltls until it rnet the lnor'o stflblc topogrtlthy
of thc Sirvrrlili bclt, rvlrele its leglessiou rvas irt tuost crrscs lrtrld up.
I,'igs. 1-'.t (pp. 150-51) illustntc this point in soute of the lrrlger
livcrs, slrorviug tlrc qctroral rvcstrr'tltl cor.ll'se thlough tlie Sin'alili
bell, antl thc nolc sout'lrellJ' tcutlcnc.y in thc Alluviuur; tirp Suticrj
securs to be lln cxccptiou, uttless the poiut of the V hlis rvolketl
bacl i  into t lro cclt t 'e of thc Sir lal i l i  bclt . l

At thc closc of tlre Sil'rrlili tntl tlrtt'irrr-t thc -lleccnt pelitid tltu'
L:{t-bu,nli :rllhreuts of tlrc lou'el Lrtlobt:rhtu, tho Jhilarn, Chinab,
Jl:r vi, llcrrs, Sublej, :rnci Glurggtr' (lssisted pel'llirl)s bv tlrr:
t :orrt irnret l  cl l t l i - t troreltcuts) cut b:rcl i  :rcloss t lre phtins of th:
I 'unjab irr l ,  rrolth-custcl lv rt i r ' , :ct iofr,  i t tr t l  crtptt t t 'ct l  vat ' ious poft iolrs
of thc Irrt lobl ir lnn, pt 'r 'haps irpln'ori i ) l l i r tLl l) '  in the oLdcl ultuct l  :
nol onlv bccursc tlre rlistanccs to br: cut bltcli rvcle irt the sa,trto
orr lcr ' ,  l lut also bccuusc the sugsestot l  goos\-ncl int 's along u'hich
thesc livers cut l'orrltl plob:rbl.v l.ro initittetl in this ortlcr'.
lMlratovc.r' the 1lr'ccise tirtlel u'as, the Ghirg*al mttst ltavc bccotur..

I Tlrc higlcr pu'ts of thc coursts of thcsc nrountain rivers-thc portions
turvcrsiug tlrc olt lt- 'r prc-Te'rtirrrl '  tocks-irlc not rclolttrt to this tlucstiou.
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' Uplrel Jhil:rrrL rrust have. folnrod u eoutiuuous tlibutary rvith tho
'Sdltr, antl this rivel rvas doubtless lespousiblc for the gravels antl
alluvial deposits of the Soan valley, siuce these :u'e rathcl urot'c

' consiilelnl-,le tiun they rvoultl bc had they bcen entilcly clue to tlrc
rnotlcln Soan. 'fLe uppcr palt of this tlibutru'y l'as subserlucntly
cal)tuled bv the Lou.er:Jhilam. and the Soul leduced to rvhat it is

- at^tl,c nr"stnt .L,'r'.
. ' I 'he-l-,ucl i l i lg 

"trougir-folui ing rnoverucut st i l l  u 'ent on t lur irrg
j the llecent per:iotl, tuti cnoltrrous luasscs of sodimcnt, estirrratccl itt

sourctlring bctrvecu 15,000 lnd 20,000 fcct in tLiclincss, rvclu
couceutlatcd. in tiris rvay iu thc ccntt'tl l)al'ts of thc hrcloblahru' 
vallcy; irr the lowel lirtcls tleposition ii tlrr-'r.rght to havc becn
uolc dilftrsc. Acrnss the centrill I'unjtb arrd litjputanil thcr'g

. was pcrhaps ruole than orre geosynclinc plocluccd, :lncl thc ciepositiorr
of setlirnt:nt rnur,h lcss concentratctl and still urolc rviclclv disuelsetl.' 

\\'hilo the Ptrujab livcrs rverc cuttiug back ancl icizirig tlre
rniddle rvntels of the hidobrirhm, its uppcl colrlsc l'as beiuq
capturetl, cillrel b.1' trvo blanclrcs of tlre slurc livei', ol b,y tuo
sepalatc livels th'aililg J3clgal aud llorvirrg south'rvalcls irto tlro
Ba.l. One of thcse 'wiis the Jarlutrl ol lJcngal palL of tho
Ii ' l luualrutnl,  aud the othcl ei l lel  a t l ibutaly of this t ' i t 'el  or u
separirtc stl'cirul, thc Gaus-Tes. 'I'hcso livcls plcseut tho appcarruco
of haviug bccn iuit i l t r :d bl '  t l rc contiuuatiou rrolthrvalds of t l ru
bloittl gcr"r";'rrcliue of l,hc iiry of J3cugul. 'lhclq i,*, irr fuct,
evitlence floru l:olclroles thlt thc deltaic iu'eu is still an alca, of
deplessiorr.  ' fhis gcosYncliuc, thc lcsult  of t l ro Shan rnovcurerrt
frorrr thr: east, rrr iry evcn havc beerr pcleeptiblc i ls fat 'north as t lrc
burl icl  of i trrcir:ut locl is rvhich corlr)cctod the l lai lrralral uith t lrc
Galo I{ i l ls. I 'er lraps rvith tho assistauce <-,f  this gcos; 'rrcl i tre ,
pellrlps wit.h the rissistrncr.l of faults, both stleuruJ crit l-,acl<
thnruqh this birn'icr'. 'I'ltc Jiuuurur calrtru'ed thc rvholc <-rf thc
ul) l 'cr l) i rr t  of t l rc Int lubralrrrr I t 'oru DLrrbl i  tr l ,rvrt 'ds, att t i  Ltcitrrru
the rrrot leLn l l l i r l r trr l l rut lu, ' l 'Le Ganges cut blcl i  i l  a l 'cst-rrolt l r-
rvestel ly r l i lect iorr,  iaptul i lg el"rueri t  b; '  eleurcut thc succeecl iurr
poltion <-rf thc lntlobllluu as fal as l{altlrvat', tvhele the Alaknanda
lv:rs cnpturetl ,  thc .hrnruu, at t lurt t imc bcing t lrc lrcatl- 'uttels of t l ro
Glugg:rr' (sce lrelorv). 'I'hc voluuinotts rrttot's of the frrtloblalrrrr

' l ravir,rg lrurrn 111;;fr",1 in tLis lvay, thc scoul ' iug of a bloutl  gl1>
thlouuh 1hc bir l l ier ' \ \ 'as al) casy urattet ' ,  lucl thu secl iuterts del iverI
tltcrei'i'olr rvet'c lluug l,.y the lloocl irto the IJav to fulnr llro
crrolnlous delta of t l re Gaugcs ald J3ra)tmaprt l ' i t .  I  l rayc rtatct l  i i
delinite c:rso fol tlic sll<e of clcaltress-obviortsly thelr: ale etruallv
vl l i t l  ul tclnit t i rus. I t  rnuy, fol instauce, h"t,  l i " .n a siuslo'r ' ivcir
' rvlr ich crrt  througlr thc b:r l l ier,  bcheadecl the lnclobrahrrr,  autl
becunrc thc l i 'alrruaputl t ,  the Gartg-cs ol igirut iug north of the ga1>
as t l iglr t-buul i  tr ibutarl 'aud cutt ing back lr ,r ' t l t -r t 'esttvalds irr
thc rvlv dcscl iLct l ,  thc col l l tcncc suLsctl tretrt l l  let lentirg soutlr-
rv:rrtls tlu'ouglr thc gap.

' l 'he histoly of 1,he .. larnua lnrv be cleclucctl  as fol lou-s. ' l ' l re

Alaliuautla, rvith pclhlps the l3htginrthi, hlviuq bccn clpttrlctl b.1'
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i.lro Girngcs, tLc p'<,scnt Uppot' .Iu.runa antl thc (ilurgg.ul ol siLr.lsrvtti
fomrcrl l contiuuorrs siugle livcr', rvhiclr pr.ob:rbly rr,t thtt date
tcceivct l  t l rr :  Srrt lcj  t lso l ;  thc coulsc of this olt l  chturrcl can st i l l
bo tnrectl i rcloss Ji l . ipututra to thc Iuttus, irrrr l  is vt l iously l inoln as
tlrc Glr:rss;r) ' ,  l  l l l i l l r . .  or '  \ \ ' : r .ut lurr.  ' I i l re pcr.sistrrrcc oi this l ivel
t i l l  histol ic t i rrrcs tvould, us noticct l  b.y . l l rucs l , 'c lgnssou,g account
l in' t l rcr olt l  \-ul icr t lat l i t ion t lutt  the Sulasrv:rt i  l ' i rs thc , chicf and
l r r r les t  o f  l i vc ls  l lou  i r rg  f lo rn  t i re  r r ru t r r r t l i ns  to  thc .  se iL . '  A f te l  t l r c
'( l i t t tgt:s t ,ulrtrr let l  t l rc eastctrr l r lurrclr of i ts ho:rr l- tvuter.s b.1'rrolns o{
l l lo Lo\\ ' ( ,r '  , l rurrrrtr ,  urrr l  t l r tr  olt l  I l rus caqrtrrr.ct l  t l rc s'csiclrr Lri t ,rrclr
(t luLt is, thc Srrt l t ' .1) t l rc S:rr ' :rsrvrtt i  Irccl lne ;r strr:r l l  str.carrr rvLich
sootr lost i tst ' l f  in 1lrc. t l t 'selt  of . [ iajputurur, tho gleater.pirrt  of i ts
<.lranncl lcnraining' i ts t l rc th'r ( ihugqtl  r .rr.  l { i tkr.u. ' fhis r i .as t lrc last
.elcnreut-of thc lnt lus c:r lr tulct l  br. thc ( i lngcs, thc c-lr iurgc pr.obal_rly
tLrt inq f lotu lr istol ic t i ruqs ; in this rvirr ' ,  i rs tr [r . .  Olclhirn- noticei,
t l rc '  Hirulu leqcnrl t l r :r t  i t  is thc Sur:tsn'at i  rvhich joins the G:ruges
rrt l )r iLr ' :rrr ol Al l i t l r :r l r t t I  is fountled on f irct. : ]  \ \ ' l rcthel thcr.e r i ' i l l
l r t r  f r t l t l re t  i r r l l s io r r  t , f  t l r r ' I r r t lus  l - r : rs in  l rv  thc  Gaugc 's  i s  an
iutercst inra nrattcl  fol s|r:crr l t t iou. ' .1' l rclc is '  no intt ' r 'vei ing r.ocl i-
l r iu 'r ' ic l  trr  |r 'c i ' t 'ut i t ,  l l re n' t tclsl tcd bctrvccn thc trvo l iver-systcns
l,e irrg scrLr ' .el.v |elccPti lr lc in t lu: PIl ius. ( ' icot lct ic l i r lures i i ic l icate
:r sl iglrt  l isr:  i rr  t l re l loor. of t l rr '  srr lr- l i lur ir l l  t lough belo*'  aud a
l i t t lo srrut lr-r lst of t l ro u' ir t t ' r ' .slrr:  t l  ;  but t l r i .s lpplt .entl . t '  did rrot
intel l t ipt t l ro lorrgiturl i rr ir l  t l luiuitge. sirrcc t lre Sirr ' l l i l i  l r l r l  nl luvit l
l rcl ts ir lc both corrt iuuous acrrrss i t .  i l l rc crrtrtru'o of thc Jir,mna
s l ro rvs  th : r t . t l r r :  ( i l r rgcs  s t i i i  l i : r s  :u r  r r { \ ' :u r t i rgc  ln  r .ou th  u r r t l  v igour
ovct '  tho l ivols ol thc |r 'cscnt Iut lus slsteru, lnr l  i t  seeuls not
rrrr l ihcl.v t l rrrt ,  i f  rrot l l t i f ic ialh'  contlol lct l ,  i t  rvi l l  be :r lr lc ?o cut
lrack f:r l thr: l  rrult l r-rrcstu'alt ls l tr lal lcl  to t lre tr.ough-cspcciul ly i f
t l rc lrLttcl  is st i l l  beirrg 11t 'cperrr: t l  - .arrt l  nraltu f tu.t lrer.,captiu.cs. 

-

l Ir ' .  Olt l l r :rnr ronurrl is orr t l rc suqgcstivcness of thr: fact t lurt,  in
trvo c:rsos rvhcrc liyt'r's har-rr t:rlicrr u rlilTclr:nt corrlso, nulrr:ly, tlre
f irr l l rsrvlt i  into t lru ( larrqes irrsto;rr l  of to t lre lndrrs, uutl  thc Lorvcr
I l lalrrrurputlu, fronr i ts okl l [ ._t 'rrrt ,nsirrqh coursc to l  urol.e rvcstcr. l .y
o l l c ,  t l l o  nos ' t 'hanue l  {onrux l  l r iLs  l reeu te lu re t l  thc  J l rnun l  o t
. l i ru ln i r , .  ' l l l r t , r 'e  i s : i r ro thcr ' . l r rn r r r r r  in  Ass l t r r r  l l ou ' i r r t {  r rcs t rv : r l t l s
t lr louslr Urc soutlrcnr rrnslc of t l ro }t i l i i r .  I{ i l ls into thc Kapil i
l l . ive r ' .  ru tr ibuttr '1 '  t , f  t l rc l l l rr l rr tut lr t t t t ' i t .  l ts histoly is uot quite
t: lc, lr ,  lnrt t l re l i rLPil i  (ol l iul tng,:rs t lrc uruiu ir t l luerrt is cal lccl) cut
lr tcl i  betrvcon t lre l l i l i i r  l l i l ls rrrrr l  thc l jhi lkrrrg I ' latertu, ptst
[ , trrnrl iuq, lrut l  nr ir l  l r :rvc r: tpturerl  l rrr l t  of t l rc ol l  r .cr lucctl  I foglurl ,
:rftcr rvhich it is possible that tho .Turuuuu e ut bucrli fulther. uor.tlr
t l r lough a lou'grt1.r iu thc l l i l i i r  Ll i l ls, uurl  suutclrct l  the }fcqhnu,
Iretcl-rv:rtcls f i 'our t l ie l iu.pi l i .  ' I 'his port ion of t l re okl } lcghnr
vrl l lev is rtol '  dnrirrcr l  l r ,1'  t l rr :  l )hlrnsi l i  iu thc lelotsc t l i lect ion.

t Sec Ii. D. Ollhanr. 'Probable Chtuges in tLc Gcogrtphy of thc Punjnb
& i ts  l l i yc rs '  Jor ru r .  As ia t .  Soc .  J3cngt l ,  ro l .  t v  (1SSG)  p .  1 i29 .

:  Q.  J.  G. S.  vo).  x ix  (1501|)  p.  1 i48.
: t  '  nfanral  of  thc Gcology of  Lxl ia '  2rr , l  cd,  (1Sl t3)  p.  a50.

' Q . J . G . S .  N o .  2 9 9 .
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I[r'. Sethu Ilaur:r llau irtforrns ne thrlt Jtrrtinl or Jrruuni] in'
SansLrit rneans 'onc of trvius' (thc fcurininc folm sincc trpplied to'
a liver'), a not inrpt, irarne fol thc tltcnrttil'c coulsc of lr stluarn:

' 
in flct,'ior'a.sirort tirue, rvhile thc captule rvas bcing effcctetl, thc

,pirrt. cir"ptulerl rvoultl split into t*'o, ottc Pirl't of its l'atet's pro-
icc.ling',lorvu ond clurn^trol, :r,ncl tltc othel lrlrlt clorvn the otlrer'-

: trvirr rlivcrs rvith lr oornlnon ori;{in. Or1 tht' othcr: hand, it rna.r
sirnuly bc tlrtt thc livels lravc bc'un rurrneil lftcl the sistel to thc
Coa.i f  Dctt lr .

'Iherc is liistoricrl cvidcncc's'hich millics it probrtble thrt thc
Sutlei and tlrr: lJcls follorved scpnlrttc coulsos to tlrc Iutlus not

. urty ioug ngo. 'I'hc n'Ioluttnrnctltit histolies o{ thc llth tnd ltth

;cctrturicr ,lud tltc l-tinclu rvlitcrs of J:risalurcl' cnrploy the tcl'nr
'' 

l3iyrh' fol thc courbitrr:tl Sutlcj and l3cts, rtorv liuolvn as tLe
Sutlci. I,'r'orrt tLis n'[r. Olclharrr sttrtnises tirttt thc I'ivcrs trlust' 
havc i'ece ivecl theil actutl natncs itt a pcriocl l'hetl thc Sutlej ditt
not ioiu the l i t ' rLs. lr t t t  l r t t l 'st tet l  t t l l  ; l r( lL' l r( ' l ldr: t t t  uouLsc, tud that i t
entei 'er l  t l rc lJeas 1tr ' , ,b,,LI l  t tot t t t t tcl t  Lef,,r ' , :  t l rc 11th centun'.1 I t

, vcry pr',rbl1-,I.y joirrett tho (iilrggal bcforc ib rviis clptut'otl li1' ti
t l i lntr ly of thc l leas.

It  is-cl i l l icult  to rrssigrr cvcn:t l , l ) l 'or i trr ir tc. lr t tes to mirn.r 'of thu
cha,nges th:rt lunc tulicril,hcc. it rvts plobal-,ly l-rc{ole thc eucl of'
the Sirvalik cpoch rvltcl thc Attocli tlibutarl joinirrg tlir: Indo-
br:rhrn llivcl rlclr trfalihrd cut btcli into thc Latiak I'rtllel'. 'l]lrlt

l)ortion of the rnotlelrt lnclus rvhich t'urls just bclorv lJunii, at al.]'
i'ate, is of uo vcr'1' r'eccttt constt'uction, lts sltorvtl b.v tirc ct'lossnl
depth of its gorgc, rvhich is ncall.y 17,000 fect.. 'I'hc Stoep1lg55'
,,r.ril n"r'to,',",rss of this gol'ge alc wittrcsscs to its ilnmatutiti', but

its imureuse dolrtlr ilnd thc hartincss <-rf its rnclis Placc a lirlit t0
oul conccption 

-of 
its yotrth. 'l'hc r\ttocli tlibutarl' subsequcntl.y

folrnerl pur:t t-tf tlu: Iorrgcst Iinc of rvlite t's'11',- ancl, ltccordiug ttr
lnodclr ioulentiorr,  nu,t l  l rcat 's t l te trt tuc ut the nrain l iver, thc
Inclus. 'I'lre tleseltion by the Iuclobllrhrn of its olcl cour'sc :lctoss'
the Buruu plain antl tltll llh:rttruri llills fol thc grr,p thlough the
rvestelu eld <-'f tle Stlt llttrrgc at Iirtlrtl-ttgir' tlty ltavo ttlicrt Place '

about tltc entl of tlrr- Sis'alili cpoch.
Ilefeleuce rvits ntittlc b.v II. iJ. Mcc'llicott & \\r' T. Bltlfoltl, aurl

tgt in L; l- I \ IL. l t .  D. Oldhlrn, to t lrr :  plescnct ' i l  thc Gilrrges arrt i

Ii.lur li*'cr'" of trvo closclt'-rtllietl spocics ol ftltttutt'istn, of it vet'v
rliffelent gorror:ic tv|e {r.otD tlrc cctacoarr iDhlbitiug thc. I_r'r'lrvttli.i

It rvas 1ii:esunrccl'tlurt tScse trvo s,ecics rver.e tlest:etrdcd f'o'r rt

comruon'clolphiu ntrccstol l'lrieir actluttetl Ir ft'cslnvatcr hrrbibrt, arrti
i rrdicate atr urg:Ltt ic cottt tcxit . ,u rt  sotrtu t i tuc bets'ccn t l tc I l rdrrs alr ' l

tlre Grruges busitrs. Iflottr l note l<intllv supplii-'tl to.tnc }v pr t\

Anni.n,laie, fultl[rl courPnr'isorr hes s]rorvrr thrit thc fleshrvate r''

cetnccarr of tLc lrrdrrs is absolutel.r .  i t lcnt ici l l  rvi t)r that of t l rr :

Girrtgcs, Plaluttitltr yuttryclicu Lcl,,ccli. It is fortncl oulv iu tlrr:'

r  , I l tuun l  , ,g  61 ,q  Qq, r l rg - t '  t , f  I r , , l i , r '  3 r r ,1  c t l .  (1893)  p .  {50 .
2  ( )p .  c i t .  l s t  c t l .  (1871) )  P .  i i92  ;  2 r r t l  e t t .  1 lS i ) i l )  p '  ' 1 '13 '
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Crtrtggs, l inthrrrtprrtr lr ,  i t r iC frrt lus, :rut l  uclcr cutcrs the sca. '1' l re
cctacgrn inlurLit irrg t lLc lnrur- l t l i ,  Orcttcl l tr  Ln:ui.rostr is Orvcn, is
trotv lirrr-,rvrr to Lr: ir, rrutrirru folnt rvhich nillios its rv:l;. fol lorsg
d.ist lnces rr lr  slrci lru, not orr l t .  iu I iur.nrl  btrt  t lso in l lengl l  ani i
'Sitnr. l'h'. Oldlurrrr uoticetl thrrt the citpturc of thc UpperlJ,nttu"
by t lre ( i lugcs ploviclcd l  connexiori  bets'rrcn t lrc 

- iudus 
:rrrt l

Gungcs lr iLsius orr l ; .  in the tor.r 'crrt i i r l  r .ogiorrs tufr.equerrtcd b;-
suclt  cettccurrs; this r l i l l icult .y, horvcvcr.,  dislplreals on t ' i re assunrp-
t iol  thut, cr l l ier '  ' l ,hen t l t is, t l rr . l  orgrtrr ic couut 'xion bctrveen lvh:rt
1n'c l)o\\ ' thc Iut lus ancl t l re G:rrrges uas :r.  l :rrgc continuous r. ivcr..
f) l ' .  Annantl : l lc cl l ls attert ion rr lso to t lrc rcscrubl lncc br;t lecrr thc
Chelouir of thr: ts 'o l ivr:r 's. I lc sir ls:-

"I 'hosc of thc Intlu* arc it lcrrt icrl ryith thosc of thc Gugcs, rrhercas thosc
of thc l lrrhriurtkli ffor iustarrcc l bclorrg, iu l l l  ctscs in ryhich they arc
problbly l inown, to rl istiuct sub-spccics or loc:rl urccs, This is particullr ly
rtoticoirl i lc irL thc crrsc of ?L.iorrr7.r yunrclicrrs Cnvicr. onc of thc courruoncst
and biggcst fouus itr l l l  thrcc rircr.s. I hlr.o l iccrr urnblc to l irrd thc slislrtcst
tl i l lercrrcc lrtt l 'ceu sl,ecinrcirs frour thc (iarrgus rntl froru tlrc Irrt lus; t)rosc
f ro t r r  t l t c  l l l l r run t l t l i  ( s t rb - , -pec ies  r r r ' r l ru i r r r r l i c r rs  . \ r r ruur r l t l c ) ,  horvevcr ,  cxh ib i t
distirrctracitl chariretcrs, not orrl-r- in.colorrrbutnlso irr the borrcs of thc sliull. '

UXPLANATION OT' PLAT-I' X.

Gcologicrl nuLp of thc rrorthcrn portion of t lrc Iutl i lrn ltcrri lsult, on tlre scllc
o f  l1 ) ' ,1  r r r i l cs  to  tho  inc l r .  o r  1  :  12 .165.120.

l) r sc r-'ss ros.
' l l ro l)ut. ;sr lr ;r ' r '  iJh.. Cl. l \- .  L.rrr lr .uolt) sir id t lr l t  t l re Societr. ,

as rveil as tho ALrthor', rrus qluutly iudclrtotl to IIt. Oldirlur (lvLu
luul rcirtl tlrc papcl on thc Airthor"s bchrlf) f<ir tlrc luci,l and iirier.-
cst iug l l 'ul '  i rr  rr lr ich Irc lr t t l  de:t l t  r l i t l r  i t .  l i ivcr '-captur.c lurd.
uurloubtecll;' talicn place in nrost pults of the tvolld, :urtl lutd
tllcctcd sulril stlt'uns ls rvcll :rs irig r.ivcrs. 'I'hc plocess in :r
bt 'oi t t t  l 'uf ivi ts leiLt l i l l  cxlr l ic l l r le, but i t  rvas t l i l l icult  to undcrstand
tho lirrul stagc, as the {ltircl'ilg-qnxrltl of the lttacliiug strelun
l'ls thcn lt'rlucetl to its rrrinirnulrr \rhilc tlrr: thlcttcricd stlcaur
luriut ir i rr t ,d i ts f tr t l  - . t lerrsth. A tenryror. l ly blocl<ing of ihc ruairr
stt'eanr, or rtu excr:ptiounl flood, sccnretl t,.r be r.equiled to give the'
l i r r i s l r i r r g  t o r r t ' l r .

Mr' .  \ \ t .  lVrr lr ' -rr ir in asl iut l  fol  i rr folur:rt ion :rs to thc lucch&nisrrr
b.y tvhich tlro g'r'eirt lc'r-cLsirls of th'uiuirgc dcscr.ibed \\.urc blouEht
alx>rrt.  l lorv rnrreh l ' : rs orving to r 'r 'osiou, hou' rnuch to elrt l r-
r lovcntcnt ' /  r

Dr' .  J. f \r .  Ir l r-rrs thousht t lurt the Arrbhol hud rulcle out:r
.st lorrg oirse for 'his corrtcntion thit t  in rnit l - ' I 'ol t i i r ly t i rnes thc l ivet 's
in the"l,-,iv glountl ut the foot of thc lIirnal,r;'as ir.nd iu thc grcat
ruicl-Hinral;r.f iru r':rllcr llorvotl torvultls the rvcst-nolth-u'cst, but his
col)torrt iorr l lurt t l rc '0hango tr,r  Plcscrrt conr. l i t ions rvls r lucruainly to
tho s'or ' l<inq-blcl i  of thc l ivols l t  t 'heir soulccs \\ 'as not conviucir lg.
Such:rct iorr l ' i rs lot of glcl t t  inrpoltrncc ruuong l 'el l l ) ' luurl
roclis. 'llrc lalirrtious of t'elltivr: lcvcl tluc to c'altlt-_ttror'ollleltts,
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rvlich rrrust havc bccn vct'1' ct-rusitlelirblc in tlrt' lliurllL.l'rrn lc$ion,
.probably ph1'9d rr rrruch grgrtcr' p:rtt.
' 

Lortl Cr,rtironu pointed out that in tlre glcat rvittelspout {[ood
of 1ti6S iu the Olaiuncc Yu,lle.y (Neu' Zeaitritt), tire rvttci'clerruclctl'thc 

rnourrtr,ir)s of whole folcsts rud l"rloclictl u1r tlrc gorge tlonr 80
to 100 fcet high l'ith storre rrrd timbcr'. clctting tn iuhud lir]<c
1ll uriles long iud 5 or' 0 ruilcs rviclc in th,: coulie of tlu'cc clal's.

..It thc'n btust au':ly the curbanl<nrcnt tlrrrt it lurtl mutl:, Jut
30 feet clccp thlough tlrc soli<l roclt of the gorg'r., lrrtl c:rn'icd out
cnough stolc to lcslriru !000 oi' 3000 acres of I tlcltl at thc
cstuary of thc liver'. \Vltcrt eucnraohiuq t'ivcls ctrt lxrt:li iut,.r tlrr:

' chuurul of l, lrighcl rvilte rshecl, it l'us iutPossiLrl: to slLy hou'r'a|itlly
rvirat looliecl lilio ilrc'sistiblc locli ruislrt bc cut urvur-.

I'rof. }). J. Gulryooo tslied rvhcthsr tlucos oi 
'lnursir)rt 

vtllcys
'lrltl 

ber:n obselvr'tl in cotittoxiotr l'ith the l'r:strvlrrl-llorving eaptuletl'.tlibutalics 
tk:sclibcd b.y tlre Autlror'. ln tlrc uasc of l'ull-knorvrr

cirpttu'cs liLr': thosc of thc Allrigrur, :ttt<1 .b'onro captulccl by tlrc
Ifaila floru thc lrcltlrv:rtcls of t]re Irrn, tlrr: tlibutarics nol'cutr:r'cd
the uraiu st lerurr ovcr '  plecipitorrs cl i f fs I lUU untl  .S00 fcct high,

' :rutl sinrilar"ctsc-s htd bccn nct l'ith b.v thc ;;1yc1kc1 in thc 'l'onEr.i

rlistr:ict in Sihhiru: fol iustrrncc, thlt of thc li:rnq .Lil vllloy. lt
rv:rs ttot r)cc('ssilr)' fol tlrc tlibtrtlr'"v to hitng ut its cutrlucc into
thc r l l i rr  vul lc; 'at t l re prcsent t inre-ct 'ositrrr rrur.r ' l rrvc cnt blcl i
thc ruotrth of t l rc t l ibut:rrv to i tcccrl t larrt  sr lrr le rr i t l r  t i rc rnairr val lcv:
but i t  rvus oftcn lxrssible to trace t lrc i i r iqiual disuolt lLrrce iu t irc
folrn of stqrs sonro clisttrtrcc up thc tt'ibutlry lirllcvs.

Mr'.  G, W. Youxu thoushi t l re ci lcumstirucc ih,t t  t l rc t lolrrhins
c,f botlr thc' Gnuges rrtrtl thc lntlus bc'iougr:d t,, tlrc s,rrnc 

"liecicssuggestctl tlult tho let'etsll of dlir.iuirge tlus duc to cliflelcntiu"l
iarth-urovcnrtnts lilthel tlrln to culrturc of tlro lrr:nd-rvttcls of tlre
longitut l i r t t l  ' Int lolrt 'alrtrr '  1' t ' i rrr  aggrcstivr t l i rrrsvcLso l i .r 'or ' .  ln
thc luttcl casc the rvltcr rvoukl lro gr':ttluall.y cupbul'e(I, but h:rr.dly
such big antl rctive anirnirls as tlolphins, rvhich lcrluiled considcr-
:rble clepth of rvilter'; rr')ret'cus, if calth-rnorcrucuts ryclc tlrc causc,
thc silrne fauua rvoultl l-rc fouurl in lxrth tlrc origirrirl streiuu antl the
sovercd Doltion.

n[r. .  Ci.  ] tr .  N. I l torrrrrr i .r .rr rvishotl  to l<rrol ' rvhctlrcr: the Autlror
of tho papel irrtc'ntlcd to irnpl.l' tlutt the captulu of tlrc 'l.utloblirhur,'

'  by 'rvhit :h i t  fotrnt l  an cxit  to thc south lrnd lrccarue t lrc Clngcs
aird Brl,hrnilputrt, rvits of rn<rrc leccut tlirtc thitu tlre calrtrrre of thc
livcr florving' loltlr-l'estu'ulds in thc ulcat dcplrssiorr rrc,r'tlr of'the 

Hirnalarl,s b,y the sorrtlrrvartl-llos'inq lrrtlus. ll'hc gorge of the
Ildus dcscribccl in tlrc l)ul)or wirs r trlicllly uory fcatrrrc. If tirc
lol'el r:ourse of the Crrrrges :rncl lh'tliur:rPrrtrr ryls llso of r.econt
ilate, aud due to the cuttiug-tirrt-,ugh of r lrald liclge joininu tlrg
Intlian Peniusula to thc Assanr Hills, t,rrc l'ouLl ex1.rr.ct u Sor'!jr)
sirnilal to tlur,t of the Inclus instcl,tl of tlrc Lloatl trpen valk'v
rvirich, ou thc ura1t, luld rlll thc appcattncc of uratule l,g^e.

IL' .  l t .  f) .  Or, lrr ,rrr sait l  that, on one poirrt ,  hc rvrs rr, , t  i rr  agr.ec-
ruent vith thc Autltor. J'Ie coultl not regaltl tlre qups tlrr.,iuglr
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rvlr icir  thc ( i :rrrgct ic t lnr irurgc fc:tcl)cd thc sca, or thc r ivct 's of thc
l 'unj i l 'b l lorvul to t lre Int irrs, rts l) f(xhrcc(i  b.r 'ct 'osiort or captule i l )
tlre ot'dinar'.y sortsc. 'Illrt: urt1,s \\'e ro 1)l'or(l autl tlre itllttvirtut, thouglr
rtoubtlcss shirliorv ts conil)irrod rvith thc drpths elseu'herc, still
lclchcd sorrrc lmndlcrls of fcot. llt' cotrsidcled tluit tlrcsc pSrps
wolc luol'c Prrlbrrbly tlur: to c:r,r'th-Droyonlollts, by Nhich tho sull:lco
rvirs t lcplcsscrl  br: lorv blrc Jcvcl of t leposibion; ol loc t l l is begau, atrt l  l t
corrt iurrorrs al lrrvirr l  pl :r irr  n' ts cstubl ishcrl ,  ful thcl cluurges in tho
courur:s of thc livcls u,rrrrkl lcsultfl'orn tlrc lxrl:rrrcc bctrvocu closion,
r le posit iorr,  iurt l  strbsit ' lcree. I Ie t t id r lot,  uttrch irupoltancc to t lrr :
ru,r'gutrrcuL flortr thc gcuct'ir1 rvestu'itrrl tleutl of thc vlllcls in thc
lJiina,Lr.y:rrr logiorr, bce,r.rsc thc sccctutlat't' stluctule of ilrc rzr.rrgu
u'as that of il scr'.ics of secoutlalv lirngc.s cl'ossing the rlain axis
obiirlucly arrd ttililg ott in 6chelou rrestrvar'ds. Ctouserpcntll',
t lu: :{crrctal r l i rect ion of thc val le-r-s ut l t-  cclu;r l l -r ' rvel l  l tavc been
rlctci irr in.,rt  bt '  st lur:trrr ' :r l  con<li t io"us ls 

'1,.r 
ihe 

'di lect i<-,n 
of tho

rnuiu th' i t iualIc-clr:rrruel.  Iu ot lrel lespccts l te rvi ts in gcnelir l
lqlccrncrrt rvi t l r  thc Author"s e.nclusions, l l t i rough thc uxtct
so(luerrcc of t l rc cluurges coult l  not be t i t tclminurl rr i th culhriuty.

l lhe histol ict l  cvidcucc of clmrrgt 's in thc t l l i r i rrngc-svstcrtr tvas
of cousidcr ' :rblc iutclt 'sb; but, i rr  i rppral ing to thc :rucietrt  I ' I indrr
rvl i t ings, i t  rnust lrc lcurernlrt ' t t t l  thut ouc sclruol uf Sunsl i l i t
scltol iu's 'hult l  t lurt thc corrruosit iorr of thc Yc<Its autct l i t tcd thc
A.r) ' : ln irrvlsiorr of lrr t l i rr ,  t l i r t  t l r t .  l , r ' rr totJ'pcs of thc t ' ivcrs rncu-
tiorrr:r1 irr tlrcrrr nurst l.ru souglrt fol in the Oxrrs 't'lllcr', .that thc'
Sar:tsu' i l t i  of thc Ycdrrs uas thc l lelmurrt l ,  arrt l  thl t  thc namcs
u'clc srr)rscclrrrntJ.r.  r tppl iet l  to thc l ivcls of the I 'urr iub. fn thc
II l .h: lbhu' iLt l ,  rvlr ich s' : ts celt l iulr-coul l)ofc,( l  i rr  Lul iu, thc Surtsrvuti
lrls cL'ierl u1.r, :rntl tlrc logr:n<l of arr urrtlct'qtouutl cotttst-r to thc
(i i lnr lcs is rueutiouetl ,  slrorvitrg t lrat t l r is leqrnd is at lctst u couple
of thouslutl t'citls okl. If this intelplctatir.rn is colLcct, tt{r
iu' l lnlucl)t  cirn lrc Jr ' lse, l  ,rn t lrc r lcscl i l l t ious conti t i t tcd in t l tc Yctlas;
lrut tlrat tlcliverl flonr the nourerrcl:rtuLc of tho .Iunrttir ccltaillv
srrg{csts that tlro tlurrsfcl of tlris t'itr:r flom tltc hrilus to thu'
(iuugctic s;.stcnL rvils subsctlucrrt to thc intltxluction of thc
cxistiug Lurguirge into lutlirr. 'lhc Authol rtas. ltort'evct, itr et'r'ol
i rr :r t t l ibut irrg tLis srrggestiou to t lrc sPt' l l ier;  i t  is. i rr  lcul i ty, of
ohltr tlrtc, ir,utt sltorrltl Lc cretlitetl to thc httu lI. 13. trIcdlicott,
rr,lthough rrr:vcr irublislretl bt- hirn (so fll as the spcaliel lincu'). Thu
th'r' br:rl of tlrc Lost Iiivcr of tlrc Irtlirrrr l)eselt sccurs to har.o
ci l l t ' iet l  a, corrsir let ' t l r l :  bodr of l 'utrr ' :r t : l  trnrclulatcl t lu.tc: fbl thcr
chlonicles of thc crn' l iest 'AlrrL irr ' r ' : rsiurrs of Inrl i i l  rccord sornc
irrcidorrts rvlr ich i t  is r l i l i icult  to rurr lclstaud, urr less this chtnncl
crrllicrl il LlLgc botll. of n'utcr so htc ls tho eollrnleuccnlcnt of thr
1lth ccrrtru'v. Lttcl  chlonicles crpir. l l .y shorv t lul t  i t  uo longer'
llos'crl iu thc lilth ceutur'.r', so tlurt thc dtte of thc finai <L'.viug-up
of tlris livcr ctrrr be cstablishetl rvithirr firill.v nrllol' iiurits;.lrtrt 

it is uot possiblo to tlcciclc rrhcthcl tlrc rvrttcr rvas supplicd by
thc Sutlci  ol b.y t lre Jtnnrr.
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