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ABOR. 

REPORT OF THE ABOR EXPEDITION SURVEY DETACHMENT, 
1911-12, AND OF THE ABOR EXPLORATION SURVEY DE- 
TACHMENT, 19 12-13. 

1. Survey operations extending over two seasons, were carried out i n  
the basin of the Dihang river by a detach- 

Introductory. 
ment with the Abor Expeditionary Force 

in 1911-12 and by a detachment with the Abor Explora,tion Party i n  1912-13. 
This report deals with the operations of both detachments. 

2. Dihang is the commonly accepted name of that portion of the Tsan- - 
po river on the Indian side of the main 

Tho Dihing river basin. 
range of tbe Assam Himalayas, i. e.,  

from the Eastern end of the gorge through the range to its junction in  the 
plains of Upper Assam with the Dibang and Luhit rivers ; these three rivers 
forming the Brahmaputra. 

Strictly speaking the river is only known locally as the Dihiing by the 
Miris who inhabit small villages on its banks near the confluence of tho three 
rivers ; throughout the whole of its course in  Abor country it is almost invari- 
ably known as the Siang ; while i n  Pemakoi-chen the inhabitants use the 
Tibetan name of Tsan (Po or Chu = river). 

It may be noted that all the local names by which this river is known are 
merely acljectival; translated into English they all mean 'The Big River '. 

To avoid confusion the name Tsan-po mill only be used in this report 
t,o denote tlle river in Tibet proper ; the ilaine Dihing will be used to denote 
thc whole of the remainiug portion of the river on the Indian side of the 
main Himalamyan range. 

After the Tsan-po leaves Tibet, by cutting its way through the 
aimslayas fronl west to east, about loagituclc 85", i n  a gorge by --hat 
must be from all accounts of considerable length and so utterly piecipitous 
as to makc it impossible for any man or animal to traverse it, i t  enters the 
country of Pemalioi-chen, through which i t  flon-s roughly speaking in  a 

south-westerly clirection. Pemakoi-chen 
Pewnltoi-chen. 

may be described shortly as the portion 
of thc valley of the Dihing bctmeen latitudc 29" (south of which it is 
borclered by the Abor country) m d  latitude 30" (north of mliich the 
country of Porned is situated). Tlie 1-allcy is a narrow one, of an merage 
wi(lt11 of 30-40 miles, bciug bounded on tllc ri$t bank of the river by the 
~\rcll defined main Himillayan rangc and on tllc left bank by the equally well 
clefinetl and regular watersllccl bctween the Dihing and Dibing rivers. 

The northern limits of Pcmakoi-chcn arc at  prescnt somewllat ~ a g u c ;  
our l~nowleclgc of the111 is coufinccl to tlic informntion collected by thc Political 
Oificcr in cllarge of tlic Abor Esploration Party Pronl the inhabitants of tile 
Sou!,llcrn Pclnakoiba villages wllicll wcrc visited lhy tlle party in  1912-13. 
The survcys now being osccutcd in this nrcn by Cnptniu Xorshead, IL.E., sholdd 
hoacvt~r dcfinc thc bonndnry bi~twccn Pcuinlioi-cllc~n and Ponlell. 

Thc only i~nportnnt tributilry rcccivcd 1)y tllc 1)ihing in its course 
through Pcmsliui-chcn apl~cars to Lo thc Chinldru Chu, draiuing a considcmble 
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This volume contains a narrative report of the survey operations in  Nortll 
Burma (1911-13), in the Mishmi and Abor countries (1911-13) and iu t l ~ e  
Niri  country (1911-12). Towards the close of the survey work in  1913, 
Captain Bailey and Captain Morsl~ead made tlieir may from the RIishmi 
country across the DibcZng-Dih511g watcrsllecl and reacl~ccl the Uppcr Dil~iing. 
A report of their journey is not yet ready and cannot be incluclcd in this 
volume. 

The work of the Survey detacllments in 1911-13 was supplemented by 
thst  of Captain Pritchard's expedition to North Burma in 1911-12 and by that 
of Captains Pritchard and Waterfield's expedition in 1912-13, but tho reports 
of these expeditions are not included in this volume. 

Some idea of the value of the survey operations 011 the North-East 
Frontier in 1911-13 may be gained from a cor~sideration of the fact that 28,000 
sqi~aremiles of Ilitheri,~ unertplorerl country were surveyed. 

I n  the following table are summarised the principal changes in the maps 
of thd North-East Frontier that have been rebdered uccessary 1)y tlie recent 
surveys of 1011-13. 

Table shozoing the main trib?rtaries of the I~.rnzuarl~ly and Brak i~ /~p? t l rn  a71rl t i e  gcogr~phicat 
chu?rges toha'ch hnae r.ew/lerl f'1~011~ t h e  yecent e,rp/orabio~~s. 

I Tributaries of the Brahmaputra. 

Approsim:rte 
Longitude. 

0 I 

98 1 5  

97 45 

97 0 1 1. The .Lahit.-Its course hae been considerably changed ; the  river runs north 
aud south along longitude 97'. The  position of Rim5 is now in longi- 

(at i tude 97' 3', instead of 97' 30'. . 

Tributaries of the Irraweddy. 

- 

1. The N'maikla.-The head-waters of tl e N'mailiha, viz., the  TarGn tl'anx 
and the  N a m  Tamai, drain the conutry rlo~.th-east of Hlra~nti  L,ong. The 
N a m  Tamai has heen m o v d  15 to 20 miles westwards. Some smallcr irihu- 
taries on the  left bank of tlie N'maikl~x rise further east than hitherto 
shown, thus shifting the Salween-Irmwntldy matersl~ecl, :uid the Salaeeu 
itself 8 to 1 0  miles further cast, bet,ween ldtitudes 27' 0'aud go 45'. 

2. The Za1iklra.-Its hcad-waters drain the Hkltmti Long  and are formed 
by the  Naul Tisang, Namkiu, and Nam Laug. Of these t l ~ e  two fol-mer 
have been nlovell westwards. 

95 0 ' 3. 12e  Dilliing.-Grcatest cbaliqe ie bore. The general position has bcen shifted 
20 to  30 miles eastwards. The uorth-east bend oE the  river round Nalncha 
Barma is 60 miles cast of its position. The Nagong Chu of Tibrt shown 
by A. K. as flowing into the D i l l i ~ ~ g  has k e n  fouud to join the  Dihing. 
The identity of the Tsan-po ant1 the I)ihfing has bccn established. 

95 4#5 

9% 15  ' 4. ?'he fiz~ba,tsi?.i.-Its principal tributary, the Karnla does not risc north of the 
main range. Contrary to  former icloas, thh 8ubaur;iri itself is now 1)elieved 
to rim north of tlie main ranjie, and to bo identical with the Char Cllu dis- 
covcrod Ly the Pundit Nain Singh in lb71 .  

2. Tke Bibzag.-The whole basin has been explored. The main characteristic 
of the  Luhit and Dibgng basins ia the p e a t  depth and preci1)itous nature 
of the gorges, giving rise to water~al ls  of extraordinary height in the lateral 
etrcams, as they fall into the main vallpys ; (e.9. the  Detza fails, 3,500 feet 
in  the Dr i  valley). 

9 1 5 1 5 .  R e  Ra~t~Bz(rrZi.-Thc main fnc~ture of Interest in this basin is the Ap 
Tannug country :-a wide flat valley, dcnsely populated, a t  an altitude of 
8,001J feet with clcvcrly i r r i~n tc t l  r i c ~  cr~ltivatiori. 1lcmarkaLIe for its 
complete dissimil:trity to ally other portion of the Miri hills. * 
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The most striliing geographical rcsult of the opcsntiono has beon the dis- 
covery by tlie Abor Survey Party of the peak of Namcha Uarm, 28..1l8G fret 
high. This is the liigl~est known peak cast of Kinohinjunga, and its cl.iacomry 
lias taken geog~.aphers by surpriee. Immeclintely cast of 1Cinchinjunp is the 
peak of Chumalliari (23,930) and further east in Central Bliutlln stand the 
twin peaks of Kulhakangri (24,740), but no peaks above 20,000 feet had been 
found in the Himalayas of Assam east of longitude 93". The discovery that 
Assam possesses a peak almost equal in height to Nand5 Devi (26,645) mprks 
an epoch in the history of Himalayan exploratio~ls. l'he grcat pcalr of Assarn 
far surpasses in  height all the snnm pealcs visible from 3fussoorie and Simla.' 

I n  1907, I ventured to suggest the following problem for the consideration 
of future explorers :- 

" The Sutlej in issuing from Tibet pierces the border range of mountains 
" within 44 miles of Leo Pargial, the highest pectk oil its region ; tho Indus 
" when turning the great Hiniiil~gan range passes mitliin 14 miles of Nanga 
" Parbat, the highest point of the Punjeb Himrtlaya; the Hunza river cuts 
" through tlie Kail5s range within 9 miles of Rakaposhi, the szgjtle+ne point of 
<' the range. I t  will form an interesting problem for investigation whether 
c '  the 13ralimnputra of Tibot has cut its passage across the Assam IIimiilaya 
'' near a point of masianu~n elevation." 

The proble~il stated above has now been solved ; the Brahmaputra in Tibet 
has becn found to cut its passage across the Assam Himslaya a t  the base oE the 
poit~t of szbprenze nltit~~cle, the pcak oE Namcha 13arm.a. 

Much public interest llas been aroused in tlie supposed existence of very 
high falls on tlic river Dilirtng. It has even been predicted that falls of 4,000 
or 6,000 feet would be discovered, but therc have becn no grounds for tliis 
bclief. The Dihang drops from 9,000 feet to 1,000 feet i n   hat appears to be 
a distance of about 100 miles, but the Sutlej drops from 10,000 feet to 1,000 
feet and it possesses no falls. Tlie Ganges drops from 12,000 feet to 1,000 fect 
and tlicre are no falls upon it. The average gradient of the Kiili in  Eastern 
Kumaun is prllaps greater than that of any othcr Himrtlajau river, but there 
are no falls upon it. 

The lengtl~s of Himdayan rivers are always considerably greater t,han we 
imagine, MTe find two points on the course of a river, 50 miles apart, and we 

- 

calculate the avcrage gradient, but if we take illto account the numerous loops 
L 

and sinuosities of the strcam, the length becomes doubled or trebled. T l ~ r o u ~ h -  
out the Himiilayas cascades are innumerable and it is quite colnnlon to see n, 
vcrtical drop a t  the point wherc a tributary joins its papent river, but only two 
instances have been rccorded of a vertical drop occurring on thc actud colwse 
of a main Himiilayan river. Thc Indus drops 20 feet in one place north oE 
Kashmir, and tlic Dihrtng has bcen stated by the explorcr Iiintliul~ to hare a 
small vcrtical fall in Tibct. 

Tlie success that attended the survey opernt,iolls of 1011-13 on the Korth- 
East Frontier is to be nttributed mainly tro t,hc pcrseverancc of tile officers and 
surveyors. Tlie aountry is perhaps tlle nlost ilnpnssablc iu t,hi' n-orld. Tllo 
Kamliorn~m and thc LIindu Hush hnvc 1,rescntcd grmt difficulties, :~nd  their 
forlils llavc only breu rclnlesmtcd on maps 1)g surrvyors after lllucl~ harljshi13 

- -  _ _  
' This 11r\:tlc \\':IS sl>clr 11.v I ( : x ~ ~ l o ~ ~ ~ r  NCIII Sillglr i u  l s i ! ) ,  nlltl b j  k:~plr)rtlr l i i ~ ~ t l ~ l ~ l l  ill 1SS1, :111,1 c:ljlt:~ill C'. I,. I ~ O ~ U I . ~ H O I I ,  1{.1C., F I . < I I I ~  ( I 1 t 3  hlislrl~ri uidc in  1!Ik10 ; but  I I ~ v I \ ~ ~ I I : ~ I I ~  G .  I?. 'Y,  O~ilics, l;.N., :1"J L i o t ~ t ~ l ~ A l l t  

J ,  A .  Field, 12.1':., \\.crc lhv lirst to t lct t l~~ni~rc i t* bc iy l~ t  i ~ r  1!112. 
Scc Slictcl~ of 1 1 1 0  aeoyr:rl)hy n~td  Cicology of Ibc I l i ~ n ~ , l : ~ g n  NOUII~D~UJ UUJ Til~ct, pnge 1I;C). 
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and privation. But in some mays the mountains of the North-East Frontier 
are more difficult than those of the North-West. They are pathless, trackless 
and covered in places by thick jungle. Throughout the year they are liable 
to be obscured by rain and mist and clouds, their rivers and streams are more 
permanently torrential. Though the reports in this volume say little of hard- 
ship, yet the Survey officers have had great natural obstacles to surmount. 
Their determination to push on to the sources of rivers and to the summits of 
passes and peaks, their ability and readiness to seize opportunities for survey 
work and the good spirit thst has pervaded the detachments and enabled them 
to co-operate, have brought the operations to a successful conclusion. The satis- 
faction with which me regard the surveys of these hitherto unknown regions 
is clouded by the losses sustained ; Captarin Pritchard of the General Staff mras 
drowned in the Tarfin in 1913, and Oaptain Pickthall of the Burma Military 
Police died of malaria in Hkamti Long. 
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REPORT OF THE NORTII BURMA lIISSION SURVEY DETLICII- 
MENT, 1911-12, AND OF THE NORTH BURMA ESPLORLITTON 
SURVEY DETACHMENT, 1912-13. 

This account deals with operations extending over two seasons, carrier1 bnt  
by detachments accompanying the civil officers Mr. J. T. 0. Barnsrd in  seasons 
1911-12 and 1912-13, and Mr. F. V. Clerk in  1912-13. Thc civil officer's 
party, military police escort and survey detachment taking part i n  the opera- 
tions were in 1911-12, styled alternatively as the Hkalnti Long Expxlition or 
the North Burma Mission, and in 1912-13 as the Hkamti Long Expedition and 
the N'mai Hkamti Expedition or, combined, as thc North Burma Exploration 
Survey. All plane-table sections, records, etc., have been entitled by the latter 
of the above-mentioned alternative titles for each season. 

2. Before the explorations of 1911-12 our knowledge of the basins of the 
Malikha and N'maikha mas obtained from 

Previous E\plorations and Surv~ys.  
the following sources :- 

(i) Wilcox and Burlton's journey in 1826, when they entered IIkamti 
Long by the Hpungan pass and travelled as far as hlanchi 
(Man Se). 

(ii) Woodthorpe and Macgregor's journey to H kamti Long in  1884-85 
when they entered by the Chaulian pass and visited Langnu, 
Langdao and Putau. 

(iii) Errol Gray's journey, and the survey made by his surveyors, in 
1885-86, when he entered Hkamti Long by the Chaukan pass 
and extended his travels into the Nam Tisang valley. 

(iv) Hobday's survey with a frontier expedition in  1890-91, which 
included a part of the Malikha valley up to latitude 26". 

(v) Prince Henpi of Orleans' journey from Talifu to Sadiyii in 1895-96: 
on which after passing near the junction of the Tariln and T a m i  
rivers, he must have entered Hkamti Long just north of the Kanl 
Hat,  crossed the Nam Tisang and Namkiu valleys, and, it 
appears, passed into Assam by the Epungan pass. 

( c i )  Survcys made of the south-western part of thc lialililla ~ a l l c y  
by surveyors Lacllnlan Daji Jaclu nncl i\lulian~mnd Xaqi v l ~ e n  
n-ith the Saaa colu~nn in 1896-96. 

(1-ii) E. C. Young's jo~uncy from Piinnan to Assnlll in 1906-06, on mllicll 
he crosscd hoth tllc N'mailihra and Rlalikha at about lntitutlc 
2G" 15', proceeded north to Langnu on the  souther^^ bort1t.r of 
IIknmti Long, and ven t  on into Assam by the Cllnnkan pass. 

( ~ a i i i )  A survey madc by surveyor Dan Sing11 who trfivc1lt.d n;th I'ot- 
tiugcr,in thc N'nlai Hkomti vnllcy bct~veen lntitudcs 23 i5' and 
2G" $5'. 

(5.r) S u r ~ c y  mndc by hIr. IInyat i\Iul~nrumad nnd Sn l~cyor  Shnikll 
Bluhnmmnd Snlik in tllc N'mnikhn vnllcy bctwcen lntitudcs 
2G" 45' and fG" 15' 011 thc LIpimaw cspcciition in 1919-11. 

( r )  Tllc cspcilition to Dknluti Long in 1910.11, when the mutc follon-CJ 
passed through thc LZliahku tract of thc Mali vnlley. 
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(xi) CJptsin Bhiley's journey from Peltin to Sadiy5 in 1911 on which he 

folloneJ a route which touched on the head waters of the N'mai- 
lihn. 

(.cii) A map published by J. Hansen of Paris, showing, amongst routes of 
various explorers, that of Grillibres, who in 1903 travelled from 
the Salween into tlie Ahkyang valley at about latitude 270 15' 
and also up  the Nam Tamai to about latitude 27" 50' ; also that 

* G B  Barcot who followed a route in  1907-08 which, near the head- 
waters of the N'mai Hkamti, coincides in part with the route 
followed by Bailey in 1911. 

Tlie map of Hltamti Long as shown on the old Survey of India sheets wag 
apparently compiled from surveys made on the first three of the above-men- 
tioned journeys, but it is not evident whether the survejors with Errol Gray 
executed an entirely independent survey or added to that made by Woodthorpe, 
but the sti'rvey of India map is practically identical with the map attached to - 
Errol Gray's report. The map proved to be a generally fair representation of 
the country, but owing to an error in  scale the extent of the country as shown 
was too great; in the cleta.il the outlying parts of the survey were more in 
error than the central part, as was to have been expected from our knowledge 
of the route followed by the surveyors with Errol Gray. The map would not - 
llave been of safficient accuracy for an extension of the survey to have been 
carried on from it without engeudering large errors. 

The areas covered by the surveys referred to in  items (iv) and (vi) above 
have not beell re-surveyed ; slight alterations have had to be made to them to 
ndjrlst tI~em t.o the new work. 

3. Our liuon~leclge oE the geography of the head-waters of the Irrawaddy 
has been considerably extended in the 

Extent oE gcograpl~ic:tl I;nc~\vledge. 
last two years ; the northern parts of the 

valley O F  the Tari~n Wang are still unmapped and the extreme nortli of the 
~ a l l ~ y  of the Knm Tanlai has been only approximately surveyed, but wit11 
the csception of thesc ports our knowledge is, geographically, fairly corn- 
pletc. 

A part of the margin of the survcy made on the North Burma Exploration 
adjoins tllat of thc SLislimi Mission survcy of 1911-1812 ( i .e . ,  the part 
hetjvccn longitudes 07" and 97" 10') ; only about 15 nlilcs of the range bound- 

- 

in: tllr*so surveys was comrnon to both. 
Of thc passes bctnreen Assarn and Hkamti Long the position of the 

Kong Tlzonq pass nrns fisd in season 1911-12 ; the positions of the Chauknn 
and 1Ipnnynn pnssau wcre previously known, tho lattcr however was crosse(1 
\,y tlIr: ]at(: Cnphin Pritchard in  1012, and ito position as fixed by the surveyor 
accr)lrlpnnying him 11nq 1)ccn shown on the now sunrcy. 

Tllo 1w)~itioll of t l ~ c  Talok pass I~ctmecn thc Luhit and N'msikhn vnUeys 
\v:is lisrati i n  qcan$on 1012-13 ; the p'wq shown on the Mishlni survcy of 1911-12 
a, 1 )lo 'l';rlok sl~clr~ltl, it socnls, I ~ r b  linown as the Salti pass, and is said to cros* 
(,:I.v n $l~l)si~lin~.y rn~iyv ; ill(: rclntivc position8 of thcsc two passes ns shon 11 
1,)- 1111: rol~ll)i~lr-r\ ~ I I ~ Y I ~ Y R  nrc hclievc.(l to bc correct. 

'1 111. r\lic.I ro11t1ts I ) t ~ t m c ~ c * ~ ~  llknnlti Long ant1 the N'mnikhn rnll(ay llal-c: 
I 1  

I , ,  I I I I I  I I I C  nlost ~lortl~orly is that ovor tho Saungln~ir I,n\r, 

f \ 1 1 1  1 1 1 ~ , ~ 1  \0111111-rly 111:iI (~i('Ptl11' Hlriliar~~p U k ~ u t  ( I )~HA)  ; ~)o~\\ 'c( ' II  ~ , ~ I L ' S P  011101' 

I.,, , I .  I, LI.OU, ~ \ I C  ( l iv id \ '  at I i n i l ~ y i  JIutlio\, Long JInlillu l tnzi  nuti IIl~nlili 1i;lzi 
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(madim and razi = hill) ; these routes do not cross over ' passes ' but orbs  the 
ridge at almost its highest points. 

Tlie surveys made by detacl~ments accompanying the Civil  officer^' parties 
include the 8alween-Irmwaddy divide between latitudes 26" and 27" 45', aud on 
Captain Pritchard'~ exploration the survey of the range was continued up 
to latitude 28" 18' ; the positions of practically all tlie passes over it (within 
these limits) have been fixed, including that known as the Turagan pass ovcr 
n.Ech Prince Henri crossed iu 1895-96. 

4. The triangulation on which the survey is based was first carried up 
in season 1911-12 from a side of tlie princil1:11 triangulation near Nyi tkyhn 
for about two-thirds of the distance to IIhalnti Long, chiefly by the method of 
fixing stations by observations to linonrn points. The whole of the triangu- 
lation north of 27" is dependent on a measured base and a n  azimnth observed 

near Putau, and a n  astronomical 1.1titude 
Triangulstion. 

observed at Chaopa AIoi Long 11. s. I n  
1911-18 no triangulation was carried beyond the Malikha valley, but i n  
1012-13 observations were made from two stations on the Uali-N'nlni divide ; 
the most nortllerly point now fixed by triangulation is Ti-Inku on the Luhit 
Irrawaddy dividc, in lati~ude 28" 12' and longitude 97" 33', and the most 
easterly arc two pe~lis on the Irramaddy-Salween divide in  latitude 27" 35', 
and longitncle 9s" 23'. 

A pea6 on the ITpungan range called Noi Isong has been fixed by obscrv- 
ations from four stations ; this peak is identical with that called 11 or Phungan 
6 of tlie triangulation of No. G Topopaphical Party of 1894-85 ; and the valucs 
obtained for the co or~lillates ol this peak are 10" greater in  latitude and 4" less 
in longitude thsil thc former values. 

'l'he intersected point Noi Isonp and the stations of origin of the triangula- 
tion, ciz., Singleng Bun1 U. S. and Marau Bum H. S., are tlie only connections 
bct~vecn prcrious triangulation and that carried out on the esl~loration. 

5 .  Tlic country covered during the progress of the exploration is for the 
grcatcr part covered with jungle. I n  the Mali valley, however, in the tracts - - 

occupied by the Kachius, one sees in some 
Desc~iptioo of the country nnd people. 

places large expanses cleared for cnltiva- 
tion ; the tnungya clearifigs are, however, quickly covered with jungle when 
allomerl to fall into disuse. Again in  thc flat part of the valley of the Pl'nl~l- 
kiu (Maliliha) in Hkamti Long, besides large expansos of rice culti~ation, 
there are collsiderable areas of grass land, n large part of which appears, nt 
one time, to have becn under cultivation ; the jungle here is also 1)reveutcd 
from intruding by the large demand for firewood and baulhoos, whicli 11ccc:- 
snries have now to be brought into Putnu from ciistnnces of t l~rcc or four 1niIcs. 

The B'nlaikl~n, vdlcy appears from cou~l~amtivc. accounts to Iw lcss (1~11s .Iy 
covcred with jungle: than tlic RInlilil~a vallcj-. Tlic Allkynug vallcy is :I c-oln- 
pnrntivcly open country, mhioli may bc nccountctl far by its relntivc1~- qlc.11,~. 
1)opulntion ; the Tnriln J-allc!., oast of Il1cnnd:un 1\Intli1u, and parts of tllc L i ~ l ~ ~ l ~ g  
ITnng :~ud  Tndzu IYnng vnllcys arc also InorcX ol)r3ll coulltry. 

Tt-avclling in tlie v:~llc~-s of tllc Xaul T:llll:li nut1 'l':ll.i111 \ V ~ ~ I L :  I)~>COI~IPS 11, 

tlillicnlt matt1.r c\-cn after n blrort, ~lcrioci ol' r :~ i~ l ,  :111tl not 0111y tlill'k*~llt 
I)ut i1:lngrrous nt t,iuic\s for loatlclcl ~ucn ; a fcn- c:lrric\rs, 110t ncc~lsto~ilccl to t l ~ n ~ , .  
 art^, hat-c I IVCI I  injnrcvl hy i : ~ l l i ~ ~ y  f ro~u tllc track, nud t l ~ i s  i> 11;1r~11~ to 11,. 
\\.o~~tlrrcstl nt a-hen t licy I~nrc. to ~jrilcuctl Ilg :I t r:luk \~-I~ttrc. t>\-t1li  :I 11 1111lo:ltl,~,l 
rnrul ~ ~ o u l i l  hnvc to use both his lia111is nut1 llis Cc>~, t ,  1,ulliug I~ilil>cll 111) ; IL  1)1;1,,,% 
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1)y snsl~eiidcd canes, a t  others climbing notched bamboos, where a slip may 
result in a fall of Mty or a l~undred feet. Tra,velling in the rainy season would 
be quite impracticable for any one not prepared to ma,ke use of the rope I~ridges, 
for after two or threc days' continuous rain the rivers become too swift to 
permit of rafting across t,hern. 

The principal tribes met with in thc country surveyed are the Kachins or 
Chiagpaws (the latter being the name which the Assamese pronounce Singpho), 
the Sha~rs, the Nungs and t,he Lisus. 

.The Kachin country was passed through with mule transport so that 
there nas little n e ~ d  to requisition coolies, 

RaoLins. 
the Kachins would however PI-obably 

malip very goocl carl.icrs when brought more under control and taught that 
they must work nrhen called on ; mlien on their own business one sees them 
t ra~el l in  g xell mitlm quite respectable loacls. 

The country occupied by tlie Shans is limited tr, tlme flat part of the Nem- 
kiu valley, with tlie excdption of a smnall 

Shans. 
ancl very recent settleinent in the Tisang 

vnllcy tlie jurisdiction or influence of the #rczobwns, horvever, e x t ~ n d s  consider- 
ably filrtller e a s t ~ a r ~ l  and even into the valleys of the headwaters of the 
N'n~ail<lia. Tile dhans of Hlcamti Long are not rneu t,a be admired ; since 
their migration from tlie Mogaung disttict they seem to have lost all their 
manly qualities and now fear all tlieir neighbours except the N u n y  towal-cl 
whoin they act as petty tyrants. Tlie Kachins firlcl them an easy prey and 
take ~vha t  tliey want from them (chiefly cattle) w i t h u t  meeting any serious 
opposition. Idany of the coolies employed were Shans, the greater number of 
whom workecl prnctic~lly under comnpulsion ; their dislike to the work was 
perhaps partly clue to their objection to their being placed on a level with, and 
having to do the same work as a Kung. The drawbacks one has to contenci 
ap ins t  wi;h Shan coolies are that they require constant supervision, that they 
n ill if they get the chance, eat half as much again as any other man, and that 
one must be prepared to provide them with opium as soon as their olvn supply 
is consumed, as they are opium eaters to a man. 

The Nungs (or, as the Shans call them, Khunungs), make most excellcnt 
coolies as they are extremely llardy and work without compnlsiou. I lany  

of the Nungs have good Peaturcs, some 
h Fnngs.  
; of a sometrhat aquiline type. Of t11o.e 

who have come more in contact with the Shans, some appear to have detcri- 
oratcd in  pllysiqne, especially those mho have acquirecl thc habit of eating 
(,piurn. Althoilgll on the average the individual Nung is l>h,vsically superior to 
tllc Shan, the latter has, it Recms, when thcy liavc come in contact, always held 
tllc former in r;ul)serviencc. The policy of tlie Nungs of thcsc parts has a p p r -  
crltly alway~ bcen to move away from tlieir neighhours v l ~ e n  liard pressed, or to 
~ ~ t h r n i t  to their cxactionq, r:~thw tlian to withstand thcni. 

Tlic Lisu i r  oS a Mongolinil tyl~c, ancl alt11ou;h callcd by tlic Slian a 
Chenung, i .c . ,  n Cliincse Nun:, lic has 

1 ,141 lq  

no resemblance to a Kung. Tlic Lisus arch 
,,f :ln auIhoritativo and intlcpc~~tlci~t disl~osition, and like thc Shans, treat t l~o  

' s ~ l n g u  39 tlleil. sc:rv;lnt~. A nurri1)cr ol Lisus wcro cmploycd as carriers in thc 
Ahkyang vallcy alitl being sturdy Incan tlicy tnndc good coolics, hut t l~cy did not 
~torh willingly and had to he con~tnmltly natc~hcd to prevcut tl~cir runniug away. 
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A small but interesting clan were met mith in the Scinku m'nng valley. 
They have very recenfily migrated from Tibet and according io one accrm~~t  tlicy 
were eager for news of the Daloi Lttma ; in  their shrines were rccn mnuy s ~ ~ i n l l  
clay images, and they use rosaries made of hard brown seeds, likc  mall lwnns, 
threaded on strings. 

6. The personnel of the Survey detachment of season 1911-12 is gimn in 

Operntions during 1011-12. 
the margin. This detachrncnt assetnl,lcd 

PEU~ONXEL.  in Myitkyinii early in Norcmber (except 
Lieul.onont E. B. Cadew,  B.1.. As~istaut  -Of the suPYe~ors, wllo joiuerl ]at&) 

Superintendent in cl~nrge. 
Lieutenant W. E. Perry, R.E., Asaists~lt in  order to havc time for some prclirni- 

Supel in tendet~t .  
M r .  Mayat  Muhnmrnad, I<. S., Sub-Assistant nary triangul&tion prior to the ~et t i l lg  out 

Superintendent. 
Sur\~ejors :- of the expedition, which was to leave 

Shaikh Xuhammad Sslik. 
Sheo L ~ I .  Myitbyin5 early i n  December. 
Nain Siugh. During November Liclutenants 
Khan Muhammad. 
Rnrim 1;althsh. cardem' and Perry made ohservntions from 

and 44 khalasis. Singleng Bum H. 9. and Nkai Bum h. s. 

and fixed several peaks on the Kumon range and near the proposed line of 
advance, the furthermost being some 70 miles north of M y  itkyini. The corn- 
putations for these were completed before the expedition started . 

The Survey detachment left Myitlcyin5 on December 9th, but the corn- 
plete expedition was not ready to leave Weshi, three marches uortll of 14) it- 
kyintt, till December 19t.h. 

During the march to Putau no halts were made for survey purposes, the 
object being to arrive in Hkamti Long as early as possible, in order to have 
the maximum time available for the more important work to the north and 
east. Plane-tabling was kept up along the line of advance, and as only one 
board could be emplclyed this work was allotted to Mr. Hayat Rlul~ammad. 
B e  mas able to carry on his plane-tabling up to latitude 27" ; north of this the 
continuity of the work was broken, tliis being due to the nature of the country 
passed through and to restrictions imposed for military reasons. Lieutenants 
Cardem and Perry carried on the triangulation up to latitude 26"O' by mcnns 
of five stations fixed by observations to known points. From the northern- 
most station at Burnhkang a few rays wcre observed to hills in H k ~ m t i  Long. 

Pntau mas reached on January 13th and Mr. Ba rnad  a t  once commenced 
makiug arrangements r i t h  the Sliau 

Putnu. 
Scb~obiccis for collecting coolics 2nd su11- 

plies for carrying on the worli. 
I n  order to fix new points for the survey, Lieutennnt Carclew clcnred 

Trinngulnlion. 
a station on Chaopt~ IIoi Long and Lien- 
t,ensnt Perry one on Ho Ngam On, from - 

mhich hills it mas thought that knorrn peaks in llssam would be visiblc. The 
position of Cllaop~ Moi Long mas however fiscd by an observpd lntit,ude com- 
bined with an obscrvnlion made from Bumhknng, and ns the ilssaln peaks 
could not be identified with certainty, thc relative positions O F  the two stations 
mcrc fixed from a rnsnsurcd base near Pntnu, colnbincci mith azimuth obsorra- 
tions. From tliesc t ~ o  stations tlie main hilltops of tho Namkiu-Nnm Tisans 
watershed wcre Bxcd, wllicli providcd s~lfficicnt points for thc surveFors to  
start. This prcliminnry work n-as not  complctcd till Febrmnry Bth, the 01,- 
ecrvstions hnving becll much tlt:lnj-ed l)y bad wenthcr. 

During this period Mr, Ihrnnrd ha(\ arranged with Coptnin Oldficltl (tlle 
c 
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officer in charge of the escort) that parties of military police should procoed 
eastwards to open up the tracks across the Tigang valley to render them fit for 
mule transport. One party went out ~luder Captain Pickthall and one under 
Snbndar Harkraj Limbu, and their mork mas most uscful, as it enabled rations 
to be sent out later with greater facility than would have heen t l ~ o  c:isc if only 
cooly transport could have been used. During tllis period also Mr. Bagat 
$iul~ammad retraced the last two or three marches of the road by wlrich thc 
expedition hacl come, ar;d mas able to fill in some of that part which was lelt 
n&~.lrve~ed on first coming up. 

All the surveyors started out from Putau on Febrilary 7th ; Mr. Hn yat 

Distribrttion oT mork. 
&ful~amrnnd ancl Surveror Sheo La1 went 
into the Ta~nmi valley by the Snunglam 

pass, the latter worked up the valley and t l ~ e  former down the valley and up 
that of the Tari~n ; Surveyor Shaikh ~ ln l~ammacl  S:~lik went into the N'mai- 
kba valley by \lie Hpalik Razi route ; Surveyor Khan Muhammad surveyecl 
the upper parts of the  K am Tisang and Nam Hat  valleys ; Surveyor Nain 
Singh survcycd the Namltiu and Nam Lang valleys ; Surveyor Karim Bakhsll 
surveyed the southern part of the Namkiu valley and also made a large scale 
survey of n site proposed for an  outpost. Unfortunately February and March 
are not the most favourable months f ~ r  .survey work in those parts, and tho 
surveyors who went iu to  the Nam Tamai or N'maikba valley were so clelayed 
by the weather that they had less than a month for mork and in  this period 
there was very little fine weather. Tlle survej-ors returned to Putau about 
3,Jarch 2Gth. 

Lieutenants Carder and Perry each made two more triangulation stations 
but the weather was very unfavourable, and from the last station visited by 
each no results of practical use were obtained. 

Surveyor Nain Singh, in his survey of the Namkiu valley, went up to the 
Kong Dzong pass by the route from the village of Lihpu ; as'he was the only 
member of the expedition who traversed this route his description of it was 
given to Captain Kemmis !Intelligence Officer with the expedition) for inclu- 
sion in  the intelligence report. 

The possibility had bcen considered of sending surveyors, on the journey 
baclc through the Maliklla valley, by slightly divergent routes, but the start on 
thc return jouruey was clelayed unexpectedly for four or five clays so no great 
deviation could be made, as thc ratioas were only just sufficient when going by 
the dircct route; on t v o  occasions Mr. Hayat Muhamnlad made deto~ws of a 
day's march, and was able to acld considerably to thc worlr done on the may up. 

Thcoclolitc ol~servations mere again made at Bumhltang with a view to 
improviny the connection of the triangulation, but good observations could not 
bo mado on nccouut of tlic haze. 

Thr: return journey from Putan to Myitkyinfi mas colnpletcd in tment;y. 
scven dayu, including thrcc halts of a day each, MyitlryinL7, bcing renchecl on 
Aljril 20th. 

7. I n  1912.13 onc survcy detttchment accompanied Mr. F. V. Clerk 

Ol,i*rnL~ona C~I I ~ I I I :  1912-13. Tor tho survcy of 1110 N'mnikl~n vnllcy 
I ~ F I L L O S X I  L, (~0ilt11 01' the jmlction O F  t l ~ c  A41ikynng), 

~YII 1 1  111 1 I 1  ~k - 
h u r x ~  Y ~ , I .  ant1 a scconrl tlctnclimcn t n~corn l ,~nic~l  
1: Ill1 1 1 1 * - 1  ncl. 
TIII IL S nkIl 

MI*. J. T. 0. Darnnrd to add nllnt wns 
rnol 4 LI,.I.UI~. 1)05sil)lc cu 1.orcle to t l ~ c  survey of tlic 
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IVith Mr. Barhard : - Malikha valley to exteud the survey of 
Lieutenant 1:. kt. Cardcw, R.E., Assistant 

superintendent in charge. the headwaters of the N'maikha and to 
a. Hayat Mullammed, K.S., Sub-AssLtant Survey the Ahkyang valley. The per. 

Superintendent. 
Su~vcyor  :- sonnel of these detachments is given in  

Nain Singh. 
Alnar Singh the margin. 

alid 14 Lhalaais. 

Surveyors Ram Prasad and Tara Singh left Myitkyin5 on September 1st 
and proceeded to Laukhaung where preparations were being made to advance - 

Mr. Clerk's detncllmeut. 

- 

up the N'maikha. After leaving Lahk- 
haung they went on to Hkrangkao from 

the neighbourhood of wl~ich place they started their work about the 16th. 
l'heg proceeded northwards by routes on the east of the main valley and 
survejed the upper parts of the Ngawchaung, Mamng and Laking valleys. 
They then went up the Mekh valley, Tara Singh surveying the upper reaches 
of tlie Mekh, while Ram Prasad completed the valley of the Akung Rame, 
the large northern affluent of the Mekh Kba. Prom a pass the latter sketched 
a small portion of the Salmeen valley, but was unable to make any intersec- 
tions. 

They arrived near the junction of the Ahkyang about January 25th and on 
their return journey came down the main valley crf tlie N'maikha, completing 
and rtvising the survey, and arrived at Hkrangkao about April 1st ; they thence 
returned to Myitkying, reaching that place on April 27th. 

From Laukhaung and northwards these surveyors worked mith coolie 
transport, for which they engaged cooiies locally a t  various villages e),  rozcte. 

The detachment mhicll was to accompany Mr. Barnard assembled a t  
34yitkyin5 on October 7th with orders to be ready to sbart on the 10th; t,he 

T l ~ e  main detacliment. 
start nctnally did not take place till Octo- 
ber 26th. Owing to the large number of 

transport mules employed to carry rations, the escort and transport had to be 
divided into two parties, tlle second party being two days' march in rear of 
ale first ; the whole of the survey detachment were mith the civil officer in  the 
first party. 

The route taken to Putau was exactly the same as that followed the previous 
year, SO that the only vork possible on this part of the journey was small acldi- 
tions and revisions to the survey of the previous season. Some additional 
triangulation was done by Lieutenant Cardew, by which two more peake on 
the Mali-N'mai divide were fixed (near the junction of the Ahkyang river 
with the N'maikha) which were of use in co-ordimting the work of the 
surveyors of the different detachments. 

During tlie march to Hkamti Long the escort were considerably ham- 

Denth of Cnptain Piokthnll. 
pered by sickness, and muoll to the regret 
of everyone, Captain Picktllall (second- 

in-command of the escort) succumbed to fever; by tllo time the whole expe- 
dition arrived a t  Putau tho oasualtics from sickness had, i n  addition, rrlilountcd 
to onc sub-assistant surgeon and fivo non-coninlissioncd oflicers nnd lucn. 
Portunntcly tlicre \Irere no serious cnsm of siclincss in thc survey rletsch~ncnt. 

l'utau was reaclicd on Novembor 40th and it Wils tllcn foulld t h t  tLc crop3 
wcrc l i d  Sully harvested ; a ~lt . l i1~ ou thiv 

Putno. 
nccoruit \\-as fcnrcd, but sutlicicut coolie:, 

and ricc were collcctcrl !or a btnrt c:let\vnrds to be ill:l(ic by Decw~bcr jtll. 

L. : 
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Mr. Bamaril set out for tlie N'maikha and thc Ahkyaag valley by n route 

Distribution. 
running rougllly due east from LnngLao, 
which was opened up for nlule trans- 

1101 t, and di~ring tho season Mr. Norrison (Assistant Engineer, Public 'CVorliu 
Del'artrnent) constl*ncted a track, practicable for mules, orcr the Shingrup 
Hkyet and nearly down to the N'mailiha. Mr. Hayat l\Iuhammacl accoxn- 
pauicd i\lr. Rarnarcl, and during the season made considcmal~le aclrlitions to tbe 
surlcy in the 'Clsnnr; valley and tlie N'rnailha vaUcy, and surveyed the whole 
of the Ailliynng valley. a short period he travclled with Mr. Clerk who 
travelled up the N'maikha and into the Ahkyang valley; he also met the 
surveyors of Mr. Clcrk's party and examined their work to ensure a col-red 

Mr. Barnard and Mr. Clerk enco~untercd some opposition from a Chinesc: 
p r t y  who were exploring tlie ~~~~~~ang valley but this did not seriously retard 
the survey work. Mr. Hayat Muhammad returned to Putau with Mr. 
Barnarcl's party on March 28th. 

Surveyors Nain Sing11 and Amar Singh left Putau on December 7th wit11 
Captain Moir (Sssiutnnt, Commandant, Military Police) who went by the route 
across the Warn Tisang, to Tasaku which had been partially cleared for mule- 
transport in the previous season ; he extended the track to Tasewang wllere a 
d e ~ o t  n.as formed as it was found impossible to get the mules over the divide. 
A rather serious delay occurmcl after reaching this depot, owing to the mule- 
teers refusing to pus11 on with the convoy which mas following with a month's 
rations. Nearly a fortnight mas lost over this, as it was useless for the survey- 
ors to go on without a full month's supplies to start with. However by January 
10th they were able to start, and after crossing the divide Surveyor Nain Bingh 
started up the Tarfin and Surveyor Amar Singh up the Tamai, and in  spite of a 
good deal of bad reather  they mere able to complete the survey of the area as 
required by the instruclions of Government, and even to go slightly beyond 
this ; it was unfortunate that the time lost by the convoy prevented these 
sLwveyors from extending their work further ; Surveyor Nain Singh mas also 
unfortunate in  being hcld up by snow on Hhanclam Madim for over ten days. 
These two surveyors ret~vned to the depbt at  Tasewang on March 15th, an& 
thence returned to Putau with Captain Moir. 

Captain Carclew also proceeclecl by the Tasewang route carrying 'the trian- 
gulation up to the lfali-N'mai divide ; for four weeks he had to employ his 
coolies, none others being a~ailablc, for putting out an  advanccd depot on the 
Tarim and for~varding supplies for survcyor Nain Singh's party. He returucd 
towards Putau in March, visiting the previous season's stations to complete the 
connection of the triangulation, and arrived thcre on March 25th. 

It mas on Dcccmber 23rd that news mas first obtained of Captaill 

Captain Pritcl~nrd's Party. 
Pritchard's party from Survcyor K llali 
Mullammad, who arrived in Putau llavii~fi 

coinc l)y tlic Kong Dzong pass. Captains Pritchard and TVaterficlcl later came 
ovcr tllc Talolc pass and down the Ta~nai ancl reached Putau on January 8th. 
Tl~cy after~vards proccedcd up thc Tarfin, and i n  order that their surrcyors 
filiould havc tho latcst available work lo continue from, it was arrnngccl that 
Sl~rvcyor Nain Sinyll should givc tlicln a tracc of his work when thcy passccl 
biui, as hc ~vould thcn be about to return. 
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Altogether an area of 10,000 square miles was surveyecl moatly on the s d e  
of four miles = 1 inch ; the area t r ianguls  

Oulturn. ted being approximately 8,760 square 
miles. 

The whole detachment having re-assembled a t  Putau in the last weck of 
March they startcd witth the civil officer bn the return journey to  Myitkyinii 
on April 6th. The most direct routo mas again follo.cved, Myitkyinii bcing 
reached on April 29th. 
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REPORT OF THE MISHMI MISSION SURVEY DETACHMENT, 
1911-12. 

BY CAPTAIN C. P. OUNTEB, R.E.  

1. Orders were issued for a Survey Detacllment to accompany the Mishuli 
Political Mission which had been sanc- 

Program:ne of worli. tionecl by tlie Secretary of State to form 
part of a general scheme of operations along tlie Nortli-East Frontier in 
connection with the Abor expedition. The portion of the frontier allotted to 
tlie Mishmi Mission extended from the Yamne-Sesseri watershed on the west 
to the Luhit-Namliiu divide on the east, containing the mlloie of the 
DSishmi Hills. 

P E ~ S O N N E L .  2. Tlie detachment was formed on 
Captain C. P. Gunter, R.E., in charge. Septeiilber 20th and the various inem- 
Lieutcnnnt H. T. Motshead, R.E. 
Mr. Aidul  Hakk, K.s. byrs joined in Calcutta or Gallhiti 
Survc).or Alla Dittn. 
Sub-Assistant Surgeon Tshmnri Pcrsad Shnrma. arriving in Kobo on the 8th October 
Ward orderly Chamman Singh and 32 kh:~laris. the detachment llad been ordered 
In J s ~ ~ u a r y  Surveyor Aiuar Singh \\.itk 4 

lrhalasis joined the Niza~ngllat Column. to pr00eed. - 
3. After spending ten clays a t  Kobo in pouring rain the detachment 

to Sadiga, the head-quarters of 
Commcncemeat of operations. 

the mission. Here n halt of a fortnight 
was utilized in surveying the plains round Sadija, and on the 1st November 
the march to the hills vi6 Tamei Mulch mas commenced; but it was not until 
the 25th November that actual plane-tabling was started, by nllbich tirnc 
rations had been collected for the, advance of the main ooluruu into tlte hills. 
S~lrvey work was carried on independently of tlie ruovcments of the main 
column, each plane-tabler being given a small escort so as to enable him to 
be free to move when he wished. 

The main column returned to SadiylL by the third week of February 191 2 
and survey operations closed by the 5th of March. 

4. The main column followed the old I I i sh~ni  path from Sadija to Tamei 
Jfukh through the villages of Tashianliang and Salamgam and thence up the 
right bank of the Luhit as far as the Yepak river. The Chinese had planted a 
wooden boundary post at  Menil Erai close to the Yepak river; beyond this 
the Mission did not go, but the survey was carried on as far as Sam5 village 
about 20 miles further up the Luhit valley. 

A small detachment had been left at  Nizamghat a n d  it was the intention 
of the Political Officer to try and find a way back to the Dibgng river from 
the Yepak across the mountains to the north and west, and join the Nizamghat 
column u p  the Dil~iing; but the nature of the country made this impossible 
and the column returned to Sadiyii by the same road as i t  had come. A 
small detachment with a surveyor explored the Delei and Dou valleys and 
separate cscortv enabled the Ghalum, Lati, Lang, Taws aud Kharem valleys to 
be burveyed. Tho surveyor with the Nizamghnt column surveyed up thc 
1)ihzing as far as Idipo village some few miles beyond the point reached by 
Captain Rol~crtson in  1899-1900, 

6 .  Thc country surveyed mas of a most inhospitable and mountainous 
character; tllc uiaill ranges, varying from 16,000 to 17,000 feet in height, drop 
ill L distauoc of 4 or 6 niiles to the level of the mmn valley (about 4,000 fect) 



at Salnii. Tllc slol~es of the gorge tlirough wllicll the Lullit  out^ i ts way are 
ort,cn nearly 40' and the gcnernl fall d 

J)csc~iption of the coontry. 
this river is over 40 feet a mile in the 

distance of 00 miles from Sam5 village to Ttamei, where i t  dcboucliee into the 
plains ; it is practically a torrent for tlle whole of tliia rliatance. - 

North of Dong  villa<^, the Dati falls a distancc of 3,000 fcct in  111~0 
into the main river. 

It is almost impossible to climb out of tho Luhit valley except up large 
streams such as tlie Glialuni, Lati, Delci, etc. ; small s t r cms  sucli ns the Namti, 
Yepak, Shet-ti, eta., are mountfain torrents and qui tc impassable. 

The mountain tops ate a series of rock pillars, solnetinlee 200 or 300 fect 
high joined together by snom covered ridges. The shape of the main ridges 
prevented any view being obtained of the Tibct highlands snppo~ccl to exist 
to the north. The greatest difficulty expcriencecl by the Survey mas caused by 
the rainy climate and continual mists mid clouds mliicli mere prevalent even on. 
tlie finest days. During the four months only 38 days were cxperienccd 
jtrithout rain. 

Tho plains between Sadiy5 and thc liills, and thc first range of liills u p  to 
the Tidiag river, arc covered wilh dense forest, as are also the hills between the 
lCliarem river ancl the Luliit river as far as tho Hali river ; from here east- 
wards thc forest grows thinner and from Minzoilg onwards consists almost 
cntirely of fir ant1 rliododcndron. Above 10,000 fect there is very little forest 
growth, ancl the nl'ountain tops appear to be entirely rock ancl precipice. 

I n  January the snow line often came as low as 7,000 feet for a few days a t  
3 time, but 10,000 feet mas usually the limit of snom. 

A Miju Mislimi village consists usually of one or two long wooden houses 
I,uilt on piles ; several families live in each house, they have dirty habits 
and are exceedingly poor. At first sight i t  appears wonderful that liuman 
beings can find a living a t  all in tliese wilcl mountains, but a t  the bottoms of 
thc vdleys where therc is soil it is very fertile; crops of millet are also grown 
on hill-side clearings. Up the Delei valley the villages of Taroiin Jlishmis 
often have 'LO to 30 houses, and they appear to be more prosperous and possess 
cattle and pigs. 

G .  The transl~ort was entirely Nigk coolies who were excellent i n  the 

Transport. 
low liills but proved quite uneless above 
the snow-line, and were not properly 

clotllccl to stand intense cold. 
7 .  Triangulated points were carried as far as the Delei river watershed 

Triangulation. 
bnt the survey of the main valley beyonci 
Minzong was carried out by means of rt 

subtense-bar theoclolite traverse, the aziwnth being checked from snow-peaks 
to the south. 

8. The detachment completed 3,370 square miles of detail survey on the 
+-inch scale, 1,010 square miles of $-inch reconnaissance surrey, 38-11 liuenr 

milcs oE 1-inch plane-tnblc tmrerse, 22 
Rcsulh. 

lincar miles of subtense- t h~odoli to tra- 
verse and 2 1  linear milcs of tinjc and compass trm-use. The trinngulation 
fixed thrce new stations of oh~crvat~ion and eiglitccn ii~tersected points besides 
tllrcc intcrpolntcd stations wit11 tho objcct of tcsling t,lle plane-t,:tblc vork near 
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Hinzong : a small area round Wiilong and the Yepak camp was surveyed and 
mapped on the 2-inch scale. 

The area surveyed has been provisionally mapped on the same soale in one 
sheet which includes also the former survey by Captain C. L. Robertson, 
C.M.G., R.E., in 1899-1900, a survey of the Nam Dapha valley by Ram 
Prasad who accompanied Captain Pritchard in  1912, and the Sesseri valley 
with new information as regards villages and streams compiled from the 
Nizamghat column report, 1912, the whole comprising 22 one-inch sheets 
falling in  degree sheets 82P, 83N, 91D&H, 92A&E. 

The map produced included 690 place names of which 370 were villages. 
9. The principal places of interest fixed by the Survey were :- 

(a) Tibetan villages of Samii, Kshao and Rims. 
( b )  The Talok Dakhru 11,000 feet, the pass on the Luhit-Nam Tamai 

divide over which an  easy track leads from the Luhit valley to 
the Nam Tamai. 

(c) The Kong Dzong pass leading from the Ghalum valley to Hkamti 
Long. 

(d) The G'lei Dakhru 12,S20 feet over which a road leads from the Delei 
valley into the Rong Thod Chu. 

(e) The Kue Dakhru about 14,000 feet through which a road connects 
the Delei valley with the Ithun valley. 

(fl The trade route used by the Mijus leading from Wadong in the 
Luhit valley across the Lang valley joining up with the pilgrim 
road from Paras Ram Kund to Chongkham in Hkamti. 

Other places of interest were :- 
(9 )  The Dati Falls where a stream falls 3,000 feet in three cascades into 

the Luhit river. 
( h )  Tilam opposite Dong village where there is a spring of clear hot 

water. 
( i )  Twin peaks Kakro and Chhichhadia heights 17,160 feet and 17,172 

feet, two huge rock pinnacles between which a track is said to 
lcad connecting the Dou valley with the Luhit down the Tho 
Chu. 

( j )  Glo Hawei, a small lake about +, mile long and t mile wide in the 
Kharem valley at an altitude of 3,890 feet. 

10. The general health of the detachment was good but the weak ones 
amongst the khalasis soon felt the strain 

Health. 
of hill climbing and remained behind at 

various intcrmcdiatc posts. 
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REPORT OF THE MISHNI EXPLORATION SURVEY 
DETACHMENT, 19 12-13. 
BY MAJOR C. P. GUNTER, R.E. 

I. On the 12th September 1912 the Surveyor General issued orders for me 
to proceed to Calcutta and take charge of the  detachment which would be 
detailed to carry on survey operations in  continuation of l a ~ t y e a ~ r ' s  work i n  
the Mishmi Hills: all arrangements for the field season to be made pending 
final sanction from the Government of India. Telegraphic orders were issued 
on the 6th Ootober to proceed without delay with the detachment to Assam. 

On the 10th October the whole detach- 
PEEBONNEL. ment as detailed i n  the margin left 

Csptaio C. P. Gunter, R.E., i n  charge. 
Lieutenant H. T. 3Iorahead, R.E. 
Mr. Abdul Hakk, K.S. 
Surveyor Shaikl~ Muhammad Salik. 

,, Sheo Lal. 
28 khalasis (Haznrib;lgh.) 

Joined Inter in S n d i y ~ ,  Sub-Assistant Surgeon 
Zulfikar Hyder and + Wnrd orderly. 

- 

Calcutta with all t,he necessary equipment, 
instruments and data. On  the 13th Octo- 
ber we arrived i n  Sadiyii; it took the 
whole of t,he 14th to get the ki t  across 
ths Brnhmaputra and on the 16th the 

camp was pitched and instruments, etc., distributed. 
2. The programme of work fornlulatecl by the Government of Inclia for 

tlie detachlncnt mas as follon-s :- 
Programme of work. 

(a) Surveys to be made of the ~ i b i n ~ ' r a 1 l e g  in continuation of the 
work done last season : of the Dri river to its source : of all tlie 
inhabited vallcys leading into either the Dri or Dib5ng ril-ers : 
ancl of the Scsseri ralley to connect with thc Jlishmi and Abor 
surveys of last season. 

( b )  I u  order to give tlie surrey officers a c l ~ n r  a.plveciation of the points 
regarding which thc acquisition of geographical knowledge is of 
the first importance, the following detailed instructions mere 

To discorcr the course of the Dibiing r i ~ e r ,  and whether the 
Nagoi~g Chu is one ol its t~>ibutnries. To fix the m:\in mnze of 
tlie lIinl,ilagns, llorbll of tlie Dibiing river basin and the subsi- 
diary ranges i u  tllc basin, pnrtic11lnrl-j with reference to their 
junction ~ r i t h  t.hc ranjic bordering the TnrcY~il and h l i ju  JIislimi 
country ou the north-east ( i .  e. ,  the watcrshcd b e t ~ c e n  tho 
R,ong Tllod Clu~l nncl the Dclci). 

As t,hc estcnt of the 1)ibiinq I-alley wns ciltircly nnlinown and the wllolo 
cnnntry unesplorcd, i t  mas impossible to l i i~o\r  what nrcn, \ve might bc called 
ulmn to anrvcy. T l ~ c  Qorcrnlnent of Inclin 11i~l sm~ctionctl n party of two 
Imperial ofRccrs and two surveyors, but in orclcr to hc ill a lwttcr positIoa to 
collll'lcto an arm of Iargcr cslcnt tlinil rxpcctcd null k n o ~ i n y  tint OIW SLIP 

vctyor can only tlcnl wit11 ono vullcy at n ti111c in tllc Jtisll~ili lIills I wkcd for 
tllv sclrviccs of n tliir~! sun-cyar nncl tj1ris was grnntcil. 

3. On arrival n t  Haciiy;i wo Toantl that no nrtlcrs Ilntl ~ c t  I)ccn issucd Ils 

t l ~ c  civil fiatlloritics for thrb forlilntio~l of 
I ~ t l l ~ y  In for~n.rIi~rn of I I I O  t ~ x l ~ \ t ~ ~ ~ i l ~ d ~ \  l>.nIv. 

t l ~ c  osp1or:rt ion pnrby nncl that Jt r. 
Dtlntlns, nlio wns to lrnvc control of tlic two cxl~lorntion partic8 in  tllc Xbor 
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and Mishmi country, had not yet received sanction to proceed with his arrange- 
ments. This mas n severe blow to us as me realized that a t  the earliest the 
expedition could not be ready to ieave Nizamghat, the advanccd base, until the 
end of November. So in  spite of the experience pained last year and the 
reports of all officers, in  which it was urged that any operations in  the 3Iishini 
country should commence as early as possible in  October, we were actually 
going to start at  least a month later this year than we did last. 

4. Tlie work was distributed as follows : - 
( a )  Lieutenant Morshead to undertake all the triangulation of as much 

Distribution of mork-. . 
of the area as was possible for one man 
to do. 

Captain Gunter to do the plane-tabling of the main valley and other 
valleys if necessary to the north. 

Nr .  Abdul Hakk the plane-tabling of the Sesseri valley, foothills 
west of the Dibsng river and the Ahui river. 

Surveyor Shaikh M-ahammad Salik to acoompany Captain Morshead 
and help in clearing, etc., the first three hill stations, and then do 
the plane-tabling of the side valleys west of the Dibrtng river. 
Surveyor Sheo La1 to carry out a large scale plan survey of 
Sadiy5 itself, mhich was specially asked for by the political 
officer, and then the plane-tabling of the side valleys east of the 
Dib5ng river. 

Both Captain Gunter and Mr. Abdul Hakk were to carry 3" theodo- 
lites in case they might be in  a position to help mith triangula- 
tion. 

( b )  I t  n-as determined to make use of the present fine weather to push on 
at once with triangulnlion from the nearer range of hills, north 
of Sadiyii, using 1oc:ll labour. On October 18th Lieutenant 
Morshead, Mr. Abclul Hakk and Surveyor Shaikh Muhammad 
Salik left Sadiyii mith bullock carts, accompanied by Mr. 
Ballantine, the Assistant Political Oficer, en 9-ozcte for Nizam- 
ghat. The political authorities hacl issued orders for local labour 
from the ncarer villages to be collected and be ready to go into the 
foothills. T\'e foresaw that the success of the operations would 
depend almost entirely on the triangulation mhich Lieutenant 
RIorshcad would be able to accomplish during the fine weather 
in Octoher and November from thrce stations on the first high 
range, so that every endeavour was made to enlist the sympathy 
of the political oficers to help us in  getting local labour to 
eilnhlc us to start mork at once. The political officers mere most 
ansio~ls to push on our work and did everything thcy could ; but 
unlortunntcly Mr. Ballantine, the Assistr~nt Political Officer, mas 
cnllccl away from Nizamghnt a t  a most critical moment and in 
con.;crlncnce thc Mishmi coolies did not turn up to take Captain 
hiorrhcntl and party inlo the hills. 

Thc rond to Nizamghat was found to hc very much overgrown wit,h 
junglr: nn(1 tho party (lit1 not arrivc thcre until the 23rcl October 
taking h i x  instcad of threc days. On Octohcr 26th Abor coolios 
f r o t ~ )  1)nlnhuk villnre nrrivctl to nccoulpany Mr. A1)tlul IIakk 
anrl en;il~lc hi111 to survoy tho footl~ills round Dnmbuk. 
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(c) Dardsk Par*ty.-This party, consisting of Mr. Abdul Hakk 
and 25 Military Police sepoys under a Subadar, crossed the 
Dibgog in boats ; during this operation one Eepoy was drowned 
and severd rifles lost owing to the upsetting of a boat, so i t  waa 
decided not to continue the march but return to Nizamghat. 
On November 1st the same party again crossed the DibBng and 
marched to Dambuk, 40 Abor aoolies meetiug them a t  the river 
opposite Nizamgl~at. Mr. Abdul Hakk continued plane-tabliqg 
along the foothills, on the 3rd he reached the Sesseri river, on 
the 4th Memosipo village and returned to Nizamghat on the 7th 
N~vembar, During this meek he completed 300 square miles 
of new country and fixed the pnsithn of several large Ahor- 
villages mhich bad not been visited by any Governme~~t official 
for many years. Dambuk proved to be :I very largeantl prosper- 
ous village of 400 houses, and the other Abor villages were, 
llemosipo 100 houses and Siluk 200 houses. Although these 
Abors mere friendly and clid not actually interfere with tlie work, 
they did not put tl~emselves out in any way to help Jlr. Abclal 
Hakk, and it was only the presence of a strong escort which 
persuaded tllem to work for very his11 wages. I'lane-tabling of 
the valley and loner. iiills was completed up to the Siku-Siljyrt 
watershed and a junotion made with the Abor surrey. 

3. It ]lad been settled that the triangulation should be started from Sajuba 

Triangulation commenced.. 
Hill (Sita h. e .  height ll,G49 feet) east of 
the Mahu pass and a loner hill called 

Hreliangua (9,809 feet) west of the pass. A few BIishmis having turned up 
011 the 28th October Shaikh M~~harnmad Salik started clearing the road to the 
hlaliu pass but i t  mas not uptil November 6th that sufficient ltishmis arril-ecl 
to takc on Lieutenant Morshead who started observing fro111 Rreliangun h. s. 
on the 10th and from Sita h. s. on the 13th. Rad  eath her had now com- 
liienced, and on the 19th snow storms necessitated a retirement from the 
bivouac at 10,250 feet below Sita h. s., causing the dcath of one Nishmi by 
being frozen and the abnndonnlent of further obserl-ntions. This was a Yerg 
nnforttulate beginning for thc triangulation and was brought about entirely 
tllrough the Mishmis not coining into Nizarngllat when ordered on the 35th 
Ootober. On the dent11 of tlie man a t  Sita h. s. every hIislixni bolted aud left 
Lientenant RIorshcnd and party to get back to Niznmgl~at, as best they coul~l ; 
illis mas acconlplisl~cd after nlucll clificnlt,y by short ~narclles a~lcl continuullS 
rc:turning for kit left behind at each stagc. Tllc rcsult of the observatio~lv frl,l1\ 
tllcsc two stations n-as of great interest as not only mere many l1oints 
ti\rcc\ on the northern ~vntcrshc~l of tlle Dib5~1: basin but also Pcmalioi iuonl1- 
taiu and SOll1C UC\V 1 ~ f l i ~  thl: slLl110 range ; alld wc I ~ O I V  had a rough iclea 3s 
to how far the Dil~ing basin onlentlccl ilortll\~ards. 

At tho bcginniug of November n colul)an!- of Sal)l)ers and ?clil~crs and 
Piouccrs :brrivc~d ip  8ntliy:i 311~1 nt oucc> 

Form .\.scu~blt.* I I ~  Sir lu~g l~ .r i .  
went oil to R'izn~ngllat to  cut n rond over 

t 110 Maya ClitE, a n  obhtaclc 11-llicli blockc~l lllc nppronch up tho 1)ib:inq :org,.c 
honlc 4 inilcs nortll of R'i~aillgllnt. After n l a h i ~ ~ g  10 inilcs of m~llc  road : ~ ~ ~ ~ l  
I)ridging the Ahun ant\ Ahsun rivers tllc Sappcrs :lnd l'ioilclcrs wcro 3c~lf I I ~ )  

lilt Luhit \ nllcy. On tlic 20th lllc k s t  batch of coolies, 30 in uulubcr, nrriytltl 
a 2 
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in Sacliyi, but i t  was not until the first week of December that the coolie 
transport was'oomplete and the whole force consisting of Major C. Bliss, 
Cominancling Escort, Captain G. A. Nevill, Political Officcr, Captain F. M. 
Bailey, Intelligence Officer, Captain Kennedy, Medical Officer, 4 British 
Officers, 860 Military Police and about 1,100 coolies assembled at Nizamghat. 
On November 28th, after oompleting ancl handing over to the political officer 
the 6-inch plan survey of Sadiys, I left Sadiya with Surveyor Sheo La1 for 
Kjzan~ghat, moving with bulloclc cart transport. On December 2nd, Lieute- 
nant Iforshead left Nixamghat for Ede 11. s. (6,340 feet), on the west bank of 
the Dibing, and after completing his observations returned to Nixamghat on 
the 8th. 

6. On December 4th AJr. Abdul Hakk accompanied the Sesseri Column 

Sesseri Column. 
which left Nizamghat for t,he survey of 
the Sesseri Valley under Captain F. M. 

Bailey, Political Department. About 100 Abor coolies came to Nizamghat 
to carry the ratious of the party as far as Angatsi village and this was a 
great help as i t  enabled the party to advance by full marches for three ciays. 
On the 5th the camp on the Sesseri, east of Dihiing, was reached ; on the 6th 
camp mas pitched on a n  island in the middle of the river bed just above the 
junction of the Egadi streanl, the next day Angatsi was reached after march- 
ing along the right bank of the river and crossing over a couple of miles 
south of Angatsi ; beyond Angatsi the meeting daily convoy was established 
and the Abor coolies returned to their homes, On the 9th Ihili was reached. 
On the 10th the march was continued up the Siku river, the last fixing up the 
Siku being made on the 12th in sorr~e fields belonging to the Darnro Abors, at  
a height of 3,840 feet. From here a track leads over the Baisha pass to 
Damro which can be reached in one march. Returning on the 13th ILili was 
reached and on the 14th the party marcher1 up the Sesseri to Ewalin, reaching 
Aidni village on the 15111, here a halt of one day was made to eunble 91~.  
Abdul IIakk to climb a hill 8,643 feet ancl sketch in the head-waters. 
From Ardai village two tracks lead orer the Seseeri-Ahui mstershctl into 
thc Ahui valley at an  elevrltiou of 9,480 feet and 8,200 feet ancl Captain Bailey 
mas anxious to  contiuue thc advance over one of thesc passes into tbc Ahui, 
but as it was rumoured that the Ahui Miahmis werc not friendly and as they 
had never been visited before, the force a t  Captain Bailey's clisposal at  the 
]lead of his line was d e e ~ e d  not sufficiently strong, especially as the main 
column could not  possibly reach the Ahni river in time to act as a cont:~iaing 
force and cover his advance do\m that valley. On the 19th December 
therefore the party commenced the retirement, reaching Angatsi on the 
19th. On the 20th Captain Bailey followed the main valley route vib Dambuk 
to Nizamgl~at while Mr. Abdul llrtlck followed the high level track to 
Icatopu reaching tlicre on the 20th ; here he remained one day owing to bat1 
\~c.atl:er, in order t~ complcte his work and on the 22nd returned to Wizam- 
ghat vicl Simi villagc ; thus bringing to a close a very successful little espc- 
i t .  The Mishmis up the Sesseri wero very friendly and anxious to help 
in evcry may ; they appcarcd to be quite ovcramed By the Abors of Dambuk 
and could do nothing mitliout their pcrmission. 

7. Shaikli Muhammad Salik who had already cut in points on distant 

Pirnl advance up the  main velloy. 
ranges on my board from Sita 11. s. Brcli- 
angun h, 8 .  and Ede h. s. left Nizamghat ou 
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Deceml~cr 4th and rcsurvcyed the main DibLing valloy as far as Tiro~lli villagc. 
On Dcccmber 9th Lieutenant Morsl~cad . accompaniocl by Cnptain Nivolay 
with nil escort proceeded up tlie Dibzing river and  crossing i t  nt Icronli on tllc 
12th cli~nbcd to Arundi h ,  s. (6,283 fect) completing his observations 1)y tho 16th.  

On December 1'7th I lci't Nizamgl~at wit11 Surveyor Sllco La1 and 
marchecl up the DibcZng taking over my board from Shailih Muhammad Ralik 
a t  Kronli on the 21st and started plane-tabling up t.11~ main valley. By Dccom- 
ber 87th the ml~olc detachment was a t  Imbolin villagc ready to carry on work 
allend. W e  l ~ a d  now got to the furthest point reached by tbe party Illat 
explorcd this valley last year and there mas mricb speculntiou as to \rhal the 
country mas like on ahead, whether Mishmis would be rricncllp, etc., as no Euro- 
pean had as yet seen the country north of the Iclii river snd the Mishmis south 
of this river professed absolute ignorance of what thcre was nor t l~  of it. I n  tilo 

meanwhile tho supply of rations had completely l~roken down ant1 i t  was 
decided that no forward movement of the main colunin could be uadcrtaliell 
for some time to come. Major Bliss, commanding the force, lionrever was 
able to arrange for the feeding of small advanced parties, if they maved slowly, 
so as to enab1.e tho trialigulation to be carried on without interruption. All 
coolies except tlrose necessary for Captain Morshead and a few to enable m y  
own party with two other British olficers and some 30 sepoys to sdvance, 
were sent back with Mr. Abdul Hakk  and the two surveyors to Nizamghat. 
By using Mishmi labour i t  mas found pgssible to advance with this small party. 

8. Captain Nevill, Political Offioer, with Captain Nicolay and some 30 - 

sepoys, crossed the Iclli river on December 
Small advanced payties move fo~ward. 

30th and established an advance post a t  
Angolin rillage. A f t ~ r  cornplating his observations a t  Ehnncli hills (7,364 
feet,) just above Imbolin, Captain I\lol.slit~acl moved forward on the 3rd 
January and rcached his 9,000 lect camp on Achi hill on the 'ith, seven days were 
spent clcaring the station. On thc 5th January I mnnarcd to collect some 
hiishrui cocli~s ar,d by tllcir help and by using the small mceting convoy 
wl~icll llad b e ~ n  esloblishcd, I left Irnl~olin and rcnched Augolin on tlie 7th. 

NLW country seen f ~ o l n  Aclli lirll. 
011 tlie 10th I mnlrcd up Aclli hill 
and with Captain Mol-shend got a good view 

oE the Mntun, Dri and Yangon valle!.s on ahead of us. 
The days spent ou A c l ~ i  hill r e re  full ol interest as we mere fixing on the 

map of the world rivers, peaks ant1 vnllegs which haci not been seen or even 
heard of by Europeans : tlie v i e w  too wcrc vcry fine niltl imprc~ssccl on us the 
utter mildncss of the country. Returning to Angolin on the Zlth, I joined 
the advanced party with Captain Nicnolny and by tho help of Mishmi coolies, 
1.eachccl Etalin village, a t  the junction of the Dri anci Tangon rivcrs, on t t e  
15 th. Captain I\lorslicad colnplcterl llis obscrvntiolls a t  both the Achi stntiol~s 
(10,433 fcet and 9,5GO feet) by the 18th and joined 11s at Etalin on the 20th of 
Jailuary. I11 order to allow of rations being collected a t  Etalin, i t  was ncccs- 
wry for tllc nirvanccd party to malic a 1 ~ l t  licre of a i'ortnigllt. C'lptfiin JIor- 

11.11t n t  E t n l ~ n  slier.cl was seedy and rcquircd n rcbt and als,, 
harl a ~ c c l i ' s  cornpntntior nrork to (10, so 

I took his coolics and starlrd up  t l ~ c  Tangon rircr  on the 2lst. Tllc I\-( t 
wcatlicr hat1 now cornmcncccl i n  cnr~lcst ancl from this time onm.lrda tllcro 
ncre very i'cw days on wl~irli onc could set up the plnnc-tabla without I i . ~ v i n ~  

to prolcct it 1)y meails of a wntcr-proof sheet strctt.hrd tcnt-wisc on polrs. I 
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went three marches up the Tangon and returned to Etalin on the 26th. All the 

Mishmis up this river appeared very friendly and anxious to please, but the 
ouriosity of some of the ladies anxious to get their first view of a European 
was rather trying, especially when one was struggling to bathe and dress in a 
SO-lb. tent. On January SOth, Major Bliss and the other oflcers having 

arrived at Etalin, a conference was held 
Conference to decide future progrnmme of work. to settle the future programme. The con- 

clusions come to were :- 
a 

6c Continue the main aavanoe up the Dri valley as far as the Matun con- 
cc fluence and thence follow the Matun valley ; the main column under Major 
" Bliss to complete this valley and its tributaries whilst another column under 
"Captain Ni3olay was to go up the Emra I-alley : i t  was found that there were 
" not enough coolies to maintain more than two survey parties and a triangulation 
" party working simultaneously. I was to continue the plane-tabling up the 

Dri and Matun whilst, Mr. Abdul Bakk accompaniecl the Emra column : 
Surveyor Sheo La1 to accompany me in case it might be found possible to survey 
some side valleys during the advance, wl~ile Sliaikh Mullammad Salik remained 

" at Nizamghat until i t  would be possible to free coolies from the main line and 
"enable another side valley to bo explored." 

During J a ~ u a r y  a regular meeting system of convoys had been arranged 

Advance up the Dri. 
from Niznmghat on~vard and ratioils mere 
now being rapidly collected at Etalin for tho 

main advance and a t  Angolin for the Emra party. On February 1st Captain 
JIorshead left Etalin for Iligi liills (9,028 feet) and completing observ.ations ou 
the 5th went by a sllort cut to Yuron village on the 6111. 

9. On the 6th I accompanied the advanced party of the main column up thc 
Dri : the going Fns slow as the road was very bad, progress being only some 5 
or 6 miles a day, and we arrived at Yuron on the 9th, having establislied n 
meeting cpnvog system with Etalin. On the 11th Captain Morshead left Yurou 
for Tondondi hills (9,G27 feet) and on the 14th I :,ocompanied the advanced 
party to llupu village near tlie junction of the Dri and Blatun ; on the 15th 
tlic Emra party having colleclecl eufficient supplies slartecl up the Emra valley 
crossing the Dri rivcr by a Rlishmi suspension bridge at Apruayi village. At 

Ilupn it was necessary to halt a meek to 
t I n l t  n t  Ilupu junction of tllc Dri onll Mntun 

r i !  21s. enable supplies io come up and also to 
await the main body oE the escort nllicb 

hat1 now been ordered up from h'izarnghat. As no inforlnation about thc coun- 
try up t l ~ c  Dri coultl be obtainctl cxcopt that there mere Tibetan vjllages there, 
peoplccl by I'ohq, wllo were very fiercc and went for ercry one on sight with a 
t \ r ~ \ r n  sword, thc Officer Commnnding thc Force did not consider it safe to 

without n Inrgc e~cor t  ; tlul*in!: tllc Ilnlt I moved about wit11 a small 
r-ccort and  mnna:.ctl to survey a Inrqc tract of c o ~ ~ ~ l t r y  and cut, in many uscful 

110ints on nhrntl. T l ~ c  country 1lcl.c urns mostly clcarcd of jungle up to 7,000 
f~., . t  c.lc.vntio~i nhng rnnin spurs ~vh ic l~  grcatly ~irnplifictl plant-tnbliuy. C:) 
'I',~~,,Ionili 11i l l .c  Cnptrrin 3lor~hcatl Ihntl n 11ad time nu it snowcrl almost continu- 
( , I I . IY,  I j r ,  t orio I inrb  tlny e~~al) lcd l~ in l  to coinplote n lnrgc portion of t h o  ol~rcr- 
Y : L ~ I  , r19  l lr* wid1(~(1 to take nnd so, nq  tllc main advance hnd commenced, lie 
I I ~ O I I ~ I I I  i t  l)(*t not to mn+tcn nny Inore timc~ on t l~is hill, nntl so lcft i t  on 1 1 1 ~ 3  

zcitl~ I:c.l)r~~n~? follo~vitl:: u p  tllc maiu col t~u~u which lro joi~lctl at Mipi ljost ou 
t l ~ .  1 s t  of Jlarcl~.  
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10. On February 19th the main body of the escort arrived, and en ad- 
vance was commenced on the 20th and 

Advance up the Nntun river. continued by short marches up the Matun 
valley; I joined the main column on the 23rd and moved with it. On the 

26th we reached tlre Imu stream and from a high spur obtained a view of the 
Tibetan village of Mipi, a very small insignificant hamlet, it appeared, and so 
i t  was arranged to cross the Matun next day and visit the village. The main 

column crossed the hfatun on the 27th by means of a temporary foot-brigge 
(made by the Misll~nis who had accompanied us) and on the 28th Mipi village 
mas reconnoitred and found to contain only harmless Kambars and not the 

fierce Polls that the Mishmis had given us to understand were there : on 
March the 1st a post was established a t  

Post established st Mipi. the junction of the Matun and Andra 
rivers, just beyolld Mipi village. Here a week's halt was necessary to collect 
rations for a further advance : a few fine days here enabled me to do a lot of 
plane-tabling from several high fixings and Captain Morshead cleared and 
observed from a station in tlie vicinity, but unfortunately the weather did not 
allow him to see any new snow-peaks, nor could Ile get a view of the main 
range to the north up the Adzon river nor up the Andra. During the halt a t  
Mipi Captain Bailey who is a good Tibetan scholar, managed to extract a good 
deal of useful information from the Tibetans about the Tsan-110 and country 
n'orth of the Andre and Adzon watershed, and i t  was here that t,he plan took 
shape of 11is crossing over into the Chimdru valley with Captain Blorshead to 
unravel the mystery of the "falls " add course of the Tsan-po between Chamkar 
and  Rincbengpung. It was interesting to discover that the name Pemakoi 
(Tibetan for promised land) which has been entered haphazard over different 
arcas of the old maps of this part of the world, really refers to this valley of the 
Blntun. Seven years ago some thousand Tibetans from Chimdru, on the 
strcngth of a prophecy that this was their prolllisecl laud, came o ~ c r  the Sndrs  
and Yonggyap passes into Mipi and turned out the fc~v Mishrnis mllom they 
found in the Matun valley. I t  did not takc thcm long however to discover 
that this was not the land flowing with lnilk and honey that thcy expected 
and that the country oould not lllailltnio tllcm. l'hcp had already left many 
dead along both the Andra and Yo~lggyap routes. Appnrent.ly a11 wlio could 
soon made up their iniilcls to quit alld return to Tibet, which they did by may 
of the Yonggyap, Dri and Jairu passes 1ca~-in: mnn!. llundrccl dead along tho 
various A small pnrtpof 80 souls wlro ncre either too old or too feeble 
to travcl, remained behind a ~ t d  with then1 a few able-bodied meu: these now 
form the community of G O  wlro 1i1-c in Mipi. TIN n-cntl~er now rrns qnite 
l~opelcss and the snow line had desccu~lctl to (;,000 I cc t  so tllnb further triangula- 
tiou was abando~led ; h)rtonntcly I bad oinnlgcd, dilrins tho advance up the 
Maton, to fix n few points up t C  Andct snlley, st~fticient to cunblc plsuo- 
talding to bc continurd up t l~nt  r i ~ c r .  A onnferc.~lcc. wns now held and it mac 
sottled that as tlic Tilletnns wcro found to be so~*Ii n s~usl l  co~llruurlit anl{ so 

Alr.lngc,,le,,t, tor w,,, 1u ~IHII.l, B I I J  f r i ~ ~ l d l y  it was dc~~iic\(l satso to diminiuh 
tlrc cccort with tllc mr\in colurnn and so 

cnnblc n p r t y  to pmcrc~l tip lllc Tniqcn mllty- tbrrlirr tllns \vn* t.xprctctl. 
News from t l ~ r  E111rs party Ilnd nlso rvncl~nl o~ that tbrp ro t~ l ( l  i)r back 
at Etnlin 1~y tllp nli(ltl1r. of Alan-11, it was tlhtw lo -ta nrmllycd that this sqare 
p r l y  sl~oold on complr.tinq tbr Umm work p m i e ~ l  up the Tnugon v d l q ;  
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in  the meanwhile rations mere to be collectecl at  E t d i n  for this trip. The 
main column was to split up into two parties, one to go up  the Andra and one 
11p the Adzon w d  continue road making simultaneously. The points of 
importance to be fixecl in this neighbourhood mere the Anclra and Yonggyap 
passes and the survey of the Andra, Yonggyap and Adzon rivers; Surveyor 
Shaikh Muhammacl Salik was therefore called u p  to help me and Surveyo~ 
Sheo La1 was to go down the line to Etalin and undert:\lie the survey of the 
Tanqon valley n-hile Mr. Abdul Hakk with a 3" theodolite ~ ~ o u l d  accompany 
thea'langon part,y and extend the triangulation in  that direction. 

11. On the 6th Marc11 Captain Hensley started up the Andra valley with 

Anrlln River Pnrly. - 
his party road-malting and a few days- 
later t,he Adzon (Ma,tun) party left Mipi 

road-making and laying out poste up tlie Adzon valley. On the 7th I pro- 
ceeded u p  the Andra plane-tabling and was followed a few days later by 
Captain Morshead and Captain Bailey, as soon as the former had done all ha  
could from Mipi 11. s. (7,056 feet). The advance up the Andra was very slow and 
difficult owing to incessant rain and snow and bad grouud, only 3 or 4 miles a 
rl-y being the progreqs made. On the 10th we got as far as i t  was possible for 
the Ktigi coolies to go and were snowed up in this camp a t  7,000 feet altitude, 
for five days. Tbe last fixing up this vallcy was made a t  an elevation of about 
9,000 feet u t  a distallce of about 130 miles from Nizamghat. I t  was intendec.1 that 
Captaius B:iiley and Morshead should nlalie a clash for the anclra pass from the 
last post and fix it by I U k r t l l S  OF a time and compilsa traverse, but the snow 
fzll was so h ~ n v y  that it mas impossible for them to more. On the lGth tlie 
return journey \vas comrnenc~d in snow an11 sleet. Captain Bailey, however, 
inbtcad of rctnn~ing, moved up the Andra a few nliles 2nd found sl~elter in n 
cave where bc renlaincd several clt~ys waiting for the snow to stop, he cveu- 
tunlly nl:innqed to yet in another fern irliles of the track to the Anclr;1 pass nl~d 
thi.; l,rovclrl most uscful a8 it dispelled all clouLt a s  to whicll valley tlic path 
act t~;~l ly lolluwcd. This trip LIP the Andra was the   no st lnournful OF the 
.rvl~ole exp~tlition, for, in addition to the disgusting weather conditions, \ro were 
contin~~nlly c.ornin,n across the remnauts of the cooking pots, clothes and clried 
I~onrs of the Tibctat~s who l~acl died ill this valley from exhaustion and starva- 
tion on their way frc~rn Chimdru to hlipi. On the 19th March .me found t.hat 
lhc rond up the Atlzon 11ad bcen made for some 20 miles~and that all was ready 
fc,r rylr i~~~~nrstlintc marc u p  there. 

Surveyor Yhnikl~ JIuha~nmad Salik was ready here and on the 21st March 
thc party unt1l.r Jlnjor D l i ~  procectled up tlic tidzon while Captain IIenslcy 
\rt-r:t clr2u.n tlic lir~c to tlre Dri- ;\latun junction to mnlrc arrangements for tho 
mIir,n* a n  1 r:acort nccewnry for the trip u p  thc Dri river. 

12. Ou-in? to thcb excc.llcnt rond tnnde by Licutennnt Lane the marching 
"1) the Atlzon n-as very ensy and n great 

. \ t l ~ n n  [Liver I ' ~ I  t j .  
n3lic.f n ftc.r I l~e  Antlra expcricncc?. 911ni kh 

~ I I I ~ I : I ~ I I I . T U \  Salik mcnt I I ~  tllc Yongcynl, vallcy to try ant1 locatc tl~oYongg!.nl-r 
jfi '~,, I ~ I I I  . i l l  t l r i q  111% failt*tl n n  I I C  mas tlrivtln lmck, afttar rcncliinq an altitntlc nC 

, ( H I  1 1 . 1  t ,  Ily I~l.nvy n t l o ~ .  Cnptnitr hIorsl~c!wl nccompnnicd me wit11 tho iclcn 
, t ~ I I I I T I ~ I I ~  :, t l ~ ~ * o ~ I r ~ l ~ t c !  t r n v l * ~ ~ ~  111) tlw narrow qorgtj of t,lir A(lzon, fixincq 
r i  t r.c. I I O I  to I J I -  I.\ lr*r.ttvI :lr ~t 11 nr nl)snltrlcIy inrl)owihlc to climb nng nt' thr 
I I -  I r I .  ' l ' l ~ r b  d1-11sc1 jr111g11. Iio\rcvor 111:~tlc R I I V ~  n hrnvcno quite otlt 

01  :It0 flu(3tion n ~ ~ d  40 1 I ~ i ~ t l  1 0  Irn\ c rccoilrwtl to rr rnngrx-flntlrr trnverscr inetcnd. 
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Captain Morshead returned to Mipi on the 27th, on his way to Agidzu h. a. 
(10,926 feet) with a view to fixing more points up the Dri valley. By the 29th 
of March I had continued traversing as far as the deep snow and precipitous 
nature of the river bed would allow me to go, and after making a last fixing at 
8,850 feet in  the stream at a distance of 141 miles from Nizamghat started the 
return journey. Luckily when a t  the lake on the may back we had a fine day, 
all the snow peaks shewed up and enabled me to cut in a lot of important details. 
On March 29th Shaikh Mullammad Salik returned to Mipi on his way to the 
Elon valley to put i n  a portion of the Mipi-Emm road not seen by me. On'the 
2nd April the whole party had returned to Mipi ancl on the 4th the retirement 
commenced. 

13. It is now convenient to turn to the Emra party and their fortunes; 
Leaving Aprunyi on the 16th February tlie party under Captain Nicolay 

moved slowly up the valley by short 
Emra River Pnlty. 

marches, cutting their may through the 
jungle along the R!tishmi path and road-makin3 as they went. Tbey reached as 
far as one march beyond Asonli, the furthest village up the valley andreturned 
to Etalin post on the 18th Ma,rch. Continuous rain and snow made progress 
very dificult and Mr. Abdul Hakk mas able to survcy only the acttual  alley 
itself as far as he had gone ; the sketching in of the snow ranges a t  it,s head 
mas impossible owing to continuous bad weather. On account of continuous 
rain survey mork was impossible until the lSth, so t h ~ i t  Captain Nicolay mas 
able to get ahead of Mr. Abclul Hakk and establish two posts. On the 20th 
of February R f i .  Abdul Hakk after completing the mork in  the valley as far as  
Aihini climbed to 6,800 feet to t ry  and cut in the distant main ranges ; he then 
continhed plane-tabling under very unfavourable  eath her conditions until the 
28th, catching up the road-making party on the 21st. On Fcbruaiy 29th n 
9,000 feet hill was ascended and a view of the ~a t e r shed  west oE the E ~ n r 3  was 
obtained. The last fixing up this valley in  tlle river bed was at 4,459 feet a t  
the Eken river on the 4th of March at n distance of about 100 miles from 
Nizamghat. The snow line now descended to 5,000 fect and i t  was snowing so 
continuously that it vas  decided to abandon any further a d ~ a n c e  up the rn1lc.y 
and, if necessary, sketch in the head-waters of the Elma from the high range 
at Deshindi h. s. and Aysndi peal; after tllc snow had diminisl~cd in Uny. 

The Nishnlis up this  alley provcd to bc frjcndly bnt all the usual military 
prec~utions had to be taken throughout. The villazo of -1hnlia n-2s formcrlq- 
in the Matun valley, but thc Tibctans on their arril-nl a t  BLipi some scron Scars 
previously drorc them out., The inhab i~~n tu  of tlrc Elnrn vallcy npllcar to be tho 
only 11ishrnis ~ h o  have established trading rclntions n-ith tllc Xipi Tibet~ns.  
They hncl no commuuioatiun with tlrc L)illin$ pcol)lc over thc pass at the 11cn:l 
of thcir valley, the last attempt mado by t l ~ c ~ l l  in this direction resulting in thc 
annihilation of tllc whole pnrty cscept onc Innu. 

14. On hlnrch 2lst ,a party uudcr C;ll,tnin Nicolny wit11 C:~pl:iin Xorill, 

Tal~gon Rirrr Partg l'oliticnl Officar, left Etaliu post to csp1ol.e 
t l C  ' I  i t .  Jl r. .il)clul l1:iLk nntl 

Burrc~or Yhc% Lnl nccorupnnicd it,, tlro forll~cr to c s t ~ u t l  thC tri:inguli\tiou and 
give points to tho lnttcr to oqrry on pl:~nc-Lql)li~\g 3.i Inr 111) tlio valley ns possillc, 
110th up tlie Tangon nncl Etlzn r i~ors .  Ti10 ir~ll,ort:\~it 1)oint~ to Ibu iiscd vcrc tho 
Knyn pass, tllc 1nai11 wntclrq11c~1 of tlro tno  rrvem, nut1 t o  :~sccrtnin n-hct1it.r tlls 
Trcui rircr, tlrc hcrrd-waters of \ ~ l ~ i c b  wcrc sccn by Mr. .lbdil\ Ilnkb; last ycnr, 
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flowed in to the Edza river or eastwards into the Rong Thod Chu. On the 23rd 
lfarch, Mi.. Abdul Hakk went up boys h. s. (6240 feet) completing his observa- 
tions on the 24th and Surveyor Sheo La1 started plane-tabling. On the 26th 
of Ifarch they started the olimb to Ahongon has. (8,006 feet,) completing obser- 
vations on the 28th. On the 1st April both men went up Apongon h.s. (8,626 
feet) and finished observations on the following day. On the 4th Chiyangon h . ~ .  
(10,284 feet) mas cleared and observations completed on the 6th : the camp 
pitched a t  10,000 feet altitude in  rhododendron and bamboo jungle and molted 
snow mrm the only water available ; two nights were   pent in this camp. 
Continuing plane-tabling up  the valley both officers worked together and 
visited all stations at  the same time so that the theodolite observations could 
be utilized a t  once by the plane-tabler. On April 9th Ekingon h. s. (11,632 
feet) was visibed and observations completed, the camp on this hill where two 
nights were spent was a t  10,600 feet and water was obtained by melting snow 
in cooking pots. The pine and spruce forest reached as far as 8,500 feet, and 
above this to the very tops of the ranges bamboo and rhododendron were met 
with. On the 16th Marungon h.s. (9,926 feet) was reached the observation0 
being completed in one day. The 19th April found them on Atuniyangon h.s. 
(11,354 feet) where observations were again completed in  one day ;this was the 
furthest station up the Tangon river, the snow line all this time being a t  ahout 
8,000 feet altitude : the camp on this bill mas a t  10,000 feet in spruce and rhodo- 
dendron forest and again the only water available was from melted snow. In 
spite of all the climbing done no view had yet been obtained of the main 
watershed nor had the end of the valley been seen. The weather all this time 
was very bad and continued rain and mist made survey operations almost 
impossible. On account of the bad weather Mr. Abdul Hakk decided to turn 
back and complete the Edza valley with the idea of returning to the Tangon 
in  Nay when there would be more chance of getting fine weather and the 
snow line would have receded making the ascent of higher peaks possible. 
On the 20th of April the last fixing up the Tangon was made a t  9,000 feet in 
river bed a t  a distance of about 130 miles from Nizamghat; here the party 
rras turned back by heavy snow and the return journey commenced on the 

Laet fixing up the Tangon. 
21st. On April 270h Tangon hill mas 
ascended and observations taken at the 

lover station (9,482 feet). On the 29th the upper station (12,913 feet) mas 
+j i ted and observations completed on the 30th, the camp here was maintained 
at 12,600 feet in thick spruce and small bamboo forest, this forest continuing 
right up to the top of the peak where large trees mere found, the only water 
available w%9 from melted snow and altogether four nights were spent in  this 
camp. From this bill a good view of the Edza main watershed and head-waters 
was obtained and also the mhole of the Ithun-Edza divide was seen : the Makhri 
a::d Ipi  head-waters mcrc also sccn from this station, but i t  was very tlisap- 
11 jinting to find that n~ vicm could bc got of tho Tangon head-waters or of the 
Kaya pass. Lcavlng herc on tlie 1st May, Kado, the last post up the Eclza, mas 
rcbachcd on the 2nd a t  an a1Rtudc of 7,800 fect. On the 3 ~ 1  thc climb up 
Kclingon h. s. (13,773) fcct mas commenced nnd camp was pitched at 10,200 fect, 
c)n Ihc 4th camp ma8 moved up to 12,600 rect and Prom herc work mas carried 
on. Yrorn this station tlie main watcrsbcd of tlkc Tangon was visible and one 

was also obtaincd to the Kayn pass. Wishing to get anotlicr ray to the 
Hn>a pass and rr still bctler view of thc main ranges it was dctcrll~ined to 
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climb another higher hill to the north. On the 8th this higher peak was 
climbed and proved to be 15,073 feet. Unfortunately Sheo La1 had tl bad fall 
on the summit of this peak and dislocated his thumb, he was obliged therefor0 
to return to the 12,600 feet camp. Mr. Abdul Hakk nothing daunted pitched 
his camp on a convenient piece of ground just 100 feet below the summit 
and remained there one night. I n  spite of the exposed situation in deep snow 
and the intense cold the Gurkha coolies were prevailed upon, mostly through 
Mr. Abdul Hakk's good example, to remain a t  that high altitude and enable 
the necessary observations to be made. Mr. Abdul Hakk had taken dver 
Sheo Lal's plane-table and cut in the main range a t  the head of the Tangon 
and confirmed the position of the Knya pass. Unfortunately the peaks to 
which rays had been taken from Kelingon h. s. (13,778 feet) were never seen 

.from the 15,073 feet station owing to 
Main reages seen from hill 15,073 feet. 

clouds which most annoyiugly clung to 
them, On the second day ao many coolies and khalasis were suffering from 
snow-blindness and frost-bite that it was found absolutely necessary to go 
down the hill as  fast as possible to have the sick men attended to. There was 
no rater  or wood at thetop camp, the snow was melted sud wood had to be 
brgught, up from the 12,600 feet camp both for cooking purposes and for 
building shelters. Most upfortunately, owing to the main bridge over the 
Ithun river having been washed away, all men were on short rations and 
this exposure to cold and damp a t  such-high elevations most have been most 
trying and the greatest credit is due to Mr. Abdul Hekk and the surveyor for 
their courage and determination to c,omplete their work in  spite of the greatest 
hardships. On returning to Kado camp on the 11th Mny the whole party com- 
mesced the retirement to-Nizamgbat, a distance of 110 nliles where they arrived 

Return to  Sadigii. 
on the 23rd May. Here a halt of six days 
was necessitated by a lack of transport. 

On the 29th they started for Sadiyii where they arrived on the 31st May. 
15. We now returs to the main column which had left Mipi on the 4th 

Dri  River Party. 
April and was retiring domn the Matun. 
On the 7th I left the column a t  Maron 

camp and cut across the downs to Akolin village on the left bank of the. Dri 
where Captain Hensley had collected his force and rations ready for the 
exploration of the Dri river, which was orossed by a M~ishmi cane suspension 
bridge, The rest of the column retired to Angdin post and here under Major 
Bliss made arrangements for the exploration of the Ahui river. On the 9th 
April the Dri party under Captain Hensley commenced the march up this 

Ange V a l l ~ y  Survey. 
valley. Surveyor Shaikh Muhamm'ad 
Salik accompanied us as far ns the Ange 

river wherc he left us on the 10th April for tllc sarvey of its valley and tribu- 
taries. He had with h i u  3 sula11 escort of 3 sepoys and 18 coolies and 
managed to penetrate two marches up the gorge of this very mild and prccipi- 
tous valley ; continual bad wc,zLhcr l~nrupered plnne-tubling and it was ro t  
until the 21st April that he colllplotetl his work oonlprising 290 sqwarc lniles of 
precipitous mountain sides and snow ranges nltd started domn tbc linc to 
Etnlin post with n vicm to joining t l ~ c  rihui pnrty. 

Wc continued o w  march up tLc Dri ~ l a l l ~ y ,  crossi~lg tho Anat! river hy n 

Advance tho Dri. 
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voy syst,em as we advanced, large enough to carry one day's eupplies for the 
whole party. On April 11th we passed Dernbuen, the last village up this valley 
~ n c l  from here ~nnnaged t,o obt,ain a couple of Mishmi guides to show us the 
n-ay to the Aguia pass reported to be at the hcad of the valley. Tlle important 
work to be aocomplishetl mas the fixing of this Aguia pass and the main 
n-atershed at the h c d  of the Dri and its tributaries. Up to Dernbuen the 
marching had been quite easy along flat ground close to t'he river bank, but 
from hcre onwards the j~ungle became very thick and necessitstcd much lal~our 
in  hearing even a two foot track. The valley contracted to a gorge with a few 
hundred yards of flat ground on each side of the river flanked by precipices 
rising straight up to s height of 2,000 feet to 4,000 feet. At the commence- 
ment of the march on the 11th I made my last reliable fixing (by resection 
from triangulated points) close to the village of Acheshon at a height of about 
6,600 feet and from here onwards the survey of the valley was carried on by 
means of a range-finder plane-table traverse, checked a t  intervals by resection 
from previously fixed points. The gorge for 40 miles was so restricted 
and shut in  by p~*ecipices on both sides that it was found impossible to 
climb out of tho valley anywhere until the river bed had attained an altitude 
of nearly 10,000 feet ; the several side streams flowing into the main gorge 
were a very fine sight as thcy were in full flood and leapt the 3,000 feet mall of 
rock in three or four magnificent cascades falling on to the narrow flats on the 
river bank with a tremendous noise. The last camp up the valley at the 
junction of the Jairu stream, nearly 8,000 feet altitude, was reached on 
19th April in pouring rain ; the weather throughout had been hopeless, con- 
tinuous rain day after day, but lucltily it cleared on the  21st and so I followed 
up the river bed for about 4 miles and made a last fixing a t  a height of 

just ~mder  10,009 feet near the river 
Last firing up the Dri. 

bank, on the snout of a snow avalanche 
and at a distance of 142 miles from Nizamghat. I n  a distance of 1+ milm 
the river had risen from 7,500 feet to 9,600 fcet in a series of cascades and falls. 
A very fine view mas obtained of the Aguia pass and head-waters of the Dri 
and as deep soft snow made further progress impossible, after sketching as 
much as was visible, I returned to camp. The next day the rain came down 
again and it was decided to retire from this inhospitable spot and leave it free 
for the " Takin" to wander about in a t  their leisure. The Mishmi guide in- 
formed us tha,t there wasa track leading to Chimdru up the Jairu stream, but we 
found no signs of it. On the track up the Dri just opposite the junction of .the 
Jairu we found a palisade of pine logs with loop-holes carefully cut, the Mishmi 
told us that this was constructed 8 few years back to protect Mishmis, going 
along the Aguia; pass track from the attacks of Tibetans who used to frequent 
the Jairu vdl.ey. Captain Morshead who had reached Agidzu h. s. (10,425 

Captsin Morshesd at Agidzu h,  8. 
feet) on the 1 6 t h  April took five days 
to cleas the hill top being continu- - 

ally interrupted by snow storms. Thc view from this station was very dis- 
appointing as none of the peaks a t  the head of the Dri, which he was specially 
anxious to fix, were visible. He left Agidzu on the 12th and marched to 
h l i n  post mccting us a t  a camp beyond Dembuen village on the 16th. Here 
wc arrangcd that the best thing for him to do was to return t'o Yuron post and - - 

from there take rations, etc., for a prolonged stay on the range where he made 
thc stations of Dcshindi and Karundi ; this we thought would be favourably 
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rsituated for a view not only up the Emra valley but also to tha head-waters of 
the Andra, Adzon and Dri rivers. w e  also settled that after conlpleting 

at Deshincli h. s. he would proceed to Mipi where Captain 
B ~ l e y  mould be waiting for him prior to thcir starting for their oxplorotion 
into Tibet over tile Andra or Yonggyap pass and ultimate visit to tho Taan- 

faus and return to Su&a viti Tawang. On the 18th Ire cnnipetl will1 Cnptain 
Bailey on tho right bank of the Dri at  Epnlin village, hlLvi11~ cross('(1 1 ) ~  B 

Mishmi suspeneion bridge, and on thc 21st campcd a t  8,400 fcct close to the 
hill he was p i n g  to malie Karundi 11. s., whilc Captain J3nfic.y 
rnarclled np the Bfatun vallcy to Mipi villago. On t l ~ c  23nd of llpril he 

clearecl Karundi h. s. (11,267 fcct) and on the 23rd clesrcd and crcctctl n pole 
on Deshindi h: s. (12,027 feet). Continual and l~cavy snow storms 
interfered with work and i t  was not until the 7th May that lie managed to take 
a round of angles from Karundi h. s. I n  the mean\vllilo I had comc 
down the line with Captain Hensleyls party to Yuron post D-hidl IVC rcnched 
on the 27th April. a s r e  Captain Hensley halted in order to rnnlio arrange- 
ments for the supply of rations up at o w  Karundi bill camp. On thc 28th I 
crossc3d the Dri by the Epalin bridge and reached Captnirl BIorshcncl's 9,000 
feet camp on the 29th and did Rome vork from Karundi 11. s. Both 
Desliindi and Karundi were clear hill tops of pure snom somc 12  feet deep and 
i t  mas impossible to mmp higher than 9,000 feet owing to the continuous snom 
storms and violent mind. Heavy rain and snow kept us iinprisoned in our 
tents for six dajs when it cleared a little on the 6th enabling me to do some 
useful work in the lower portions of the Emre valley not visited or secn by 
Nr. Abdul Hakk. On the 7th sllow peaks mere visible up to 7 A.M. and a 
few theodolite observations were taken from Karundi. The 8th was a fine 
clear morning and me went up Deshindi 11. s., but clouds hid all snow peaks 
by 8 A.M. and as it was a 3,OCO feet climb over snow the whole may, there 
was not much time for observations as one coulcl not start before day liqht. 
On tbc way up me had a fine view of Pemakoi and neighbouring pcaks, but 
by the time me reached the station the whole Pemakoi'rauge was hidden 
in cloud. We had very bad luck in  that the peaks that were visible froln 
Karundi were just the ones that mere in cloud when wc visited Deshindi and 
vice vevscc, and in consequence we failed to fix the few msgnificcnt snow peaks 
of which we had glimpses at  the head of the Dri valley. On the 28th April 1 
received urgent appeals from Major Bliss to close clown work and return 
to Sadiya owing to the hopelessness of the weather and shortage of rations, and 
again on the 6th May, a letter from him reached me reporting tbnt the Ithun 
bridge had been carried away by floods and that all persons mere to be put on 
short rations and that be could hot send up any more rations until the Mishlnis 

had constructed one of their suspension bridges across the Ithun. This I knew 
to be probably a long job and as me had rations sufficient to carry us on to tile 
16th May only, that must be the date on which we must reach Ecllindon where 
more rations could be obtained. We agreed therefore that the 10th May wns 
the very latest date for us to remain at this cramp as Echindon was six marches 

away. The 9th and 10th mere cloudy and occnpiccl in doing trinngulation 
computations and by combiniug my plane-table rays wit11 sercral theodolite 
single r a p  we managed to fin a few morc distant peaks on the main mngeo. 
The 11 th mas a flne morning and I mcnt up Knrnndi hill and complcted ~y 

far as mas possiblc tho survey of tho main matershcd north of the dnbn and 
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Adzon rivers and as much as was visible of the head-waters of the Emra. By 
10 A.M. three of Captain Bailey's coolies reached us from Mipi and with 
the help of throe more of our ooolies (it had taken several days of persuasion 
and promises of " bakshish" to induce these men to consent to go) Captain - 

Captain Mornbend leaves for his Tibet Morshead equipped with a 3" theodolite 
expIoi3tio n. and small plane-table left Karuncli for 
Mipi on his adventurous journey to unfold the seorets of the Tsan-po gorges. 
I t  mas his intention to carry on triangulation as he went and keep up a plane- 
t&le survey on the 8-mile scale. On the 12th I marched down to Yuron post 
and with Captain Hensley reached Echindon post on the 17th May. Leaving 

him there to join the proposed one day 
Retirement from Yuuon. 

raid up the Ithun valley, I continued 
the march down to Sadiyi where I arrived on the 22nd May. The march 
back from Mipi to the Ahsun river, one march short of Nizamghat, was a, 

Excellent coolie track constructed np the main in what can be done 
ml~oy. in  the way of road-making by a few 
sepoys and coolies under the guidance of efficient and keen British officers. 
With the aid of only a very few iron picks and shovels, with kukries, daos and 
picks made of hard wood, an excellent two-foot coolie track, with a good gradient 
and good surface had been constructed for 90 miles, down into deep gorges and 
then climbing over high spurs, which often necessitated twice in one march an  
ascent and descent of 3,000 feet through dense jungle. The track ran along 
the precipitous rock~~lhill-sides with galleries crossing the vertical face of a cliff 
and ladders up  slippery rook faces twenty or thirty feet in  height; so that 
instead of cramling along hanging on by one's handn to roots of trees, as was 
often necessary when advancing up the valley in December and January a t  a 
rate of 4 and 5 miles a day, now in May me returned jauntily by marcha of 
10 to 1 2  miles in length along a comparatively easy road which- would be 
no disgtace to a, civilized hill station. It was undoubtedly due to this good 
road that the supply of rations and communications was kept up intact for - - 
so many nlontbs without interruption in  spite of the continuous heavy rain 
which mas experienced from February to May. 

16. We may now turn to the operations of the Ahui River,Party. Owing 

Ahui River Party. 
to the rise in  the Dibang river it was 
found that the only means of crossing it - 

was by a Mishmi suspension bridge : the nearest foot-bridge to the Ahui river 
of this description over the Dibang is the one opposite Aprunyi village. It 
was therefore decided to cross by this bridge and going one march up the Elura 
v~ l l ey  strike across the Ahui-Emra watershed from Aihini village and enter the 
Ahui vallry returning by the same route. On the 24th April, the party under 
Major Bliss with Captain Nevill, Political OBicer, left Etalin and crossing the 
Dibsng a t  Aprunyi marched up the Emra to Epini post and crossing the +rcl 

at, Aihini climbed the watershed and crossed i t  at 7,000 feet elevation, establishr 
iug tt post nt Dupo village in the Bhui valley on the 1st May. Surveyor 
Gllnikll Nuhamrnml Snlik who had reached Etaliu on tllc 25th of April after tho 
Angc river liad hccn completed, left again on tlle 26th and joined the party on 
the 23111 n l  Etnlin village in tllc Ahui valley. On the 29th news had reached 
Majar N i b s  { l ~ : ~ t  ilic bridge over the Ithun river had been mashcd away by high 
floc~ds :iud L ~ I A L  rations could not be got across : hc thercforo with the Political 
c~fficcr l u l l  ut 3rce for the boons of the disaster pnd handed ovcr tho charge of 



VOL. IV.1 MISHMI EXPLORATION. 31 

the party to Lieutenant Lane. The advance up the valley was continued by 
half marches st the same time establishing a meeting convoy ayc~tem cnphlc 
of arrging a day's rations for the whole party ; the survoyor kept up  wit11 
the party the whole way ag far na Clepwe which was reached on the 8th May 
the furthest poat up the valley ; here he left the main pzrty and with an cscort 
of five aepoys continued plane-tabling up the valley for two marches and get- 
ting several fixings on a long spur from 8,700 feet up to 10,990 feet elevation, 
the head-waters, main watershed and Abroka pass were sucoessfully cut ip ; 
his highest fixing in the rivor bed was a t  about 6,500 feet a t  a distance of nearly 

Furthest firing up the Ahui. 
120 miles from Nizamghat. Returning 
to Cllepwe on the 13th the whole party - 

retired on the 14th and reaobed Aokan. From Aokan Lieutenant Lane 
w%h the surveyor ahd a small escort climbed to Ohunmunli hill (12,243 fcet) 
reaching the top on the 14th after a long day's march. Unfortunately 
continuous rain and snow prevailed the whole time t'hey were up .  this Itill 
from the 16th to 18th and- they were unable to get even a glimpse of the 
Emra head-waters and main watershed which they had gone up to see. On 
the 18th Lieutenant Lane received a, letter from me in which I told him that I 
had managed to sketch in the main watershed a t  the head of the Emra and so on 
the 19th they left the hill top and returned to  Dupo; The camp was pitched 
at a height of about 12,000 feet near the summit of the hill ; a thin small 
bamboo, sticking out through the snow, was the only jungle growth at the camp 
site, mood was brought up from a spot about 600 feet lower down where there 
mas rhododendron and oak forest, water was obtained by melting snow. 

Leaving Aokan on the 20th the party reached Etalifi on the 23rd a i d  
marching straight throush reached Sadiyii on June 1st. Several large village9 
of 60 and 80 houses were found up this valley and the Mishmib proved very 
friendly. The road up the Ahui as far as the village of Chepme mas found to 
be rather easier than most of tlhe Mishmi paths, but from here onwards the 
track over the Abroka is difficult and very rocky. There are four different 
passes from Ihe Ahui to the Emra valley, two passes to the Sesseri valley a t  8,200 
feet and 9,478 feet elevation and one pass into the Inlu valley height 7,600 
feet. The inhabitants of the Ahui valley seldom communicate with villages on 
the east bank of the Dibiing due probably to the fact that there is no means of 
crossing the Dibang direct from the valley except by means of a single strnnd 
rope-bridge near the village of Engapo. 

17. The full survey detachment having now arrived in  Sadiyii, the equip- 

Return to recees. ment and instruments merc packed up 
and sent to Calcutta, ordnance stores rc- 

turned to Allahibid arsenal, and all menials paid off by the 3rd of June. On 
June 4th the whole detachment left Sadiyfi and orossed the river Brahmaputra 
in  the l a y c h  Ravel* and on tlle 6th entraived a t  Ssikhoa Ghat for their 
various dcstinations, The superior establishment mas attached to the office of 
thc Superintendent, Eastern Circle, and arrived in Shillong on the Gth and 7th 
of June where the mapping of the field work was to be undertaken. 

18. The mllole programfie as laid down by the Governmo~lt of Indin wns 

TVorlc done. 
completed and the work done may 1w re- 
capitulated in a oonoise form as follows :- 

(a) The course of the Dibsng river llns been traced to the source of each 
of the fire l a r e  rivers which constitute the main Dibiing : tho 
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Nngollg Chu is not one of its tributaries but flows in a north. 
west,erly direction from Shuiden Gom-pn and according to Tibetan 
information, obtained nt Mipi village, joius thc Tsan-po (Dihing) 
some 11 or 12 nlarches north of Rinchengpung. 

( b )  The wholo basin of tlie Dibjng exoept the Ithun valley, has been 
surveyed and t,he maiu watersheds from which all the rivers in 
the Dibitng enlanato hare been fixed ; tllcse n-ntershcds are sonle 
280 nliles in  length, of this 100 milcs hare been rigorously 
survcyed and 90 miles sketched in accurately enough for gcogrj- 
phical purposes. The watershed forming the exterior boundary 
of the Mishmi country 11as tl~ercfore been completely surveyed 
connectiilg with tllc Abor survcy on the west and the North 
Burma survey on the east : this again also completes the pro- 
gramme of work as laid down by the Surveyor General to be 
carried out by the Mishnli RIission Survey in 1911-12. 

The areas completed by the party are :- 

Detail survey +-inch scale . 8,523 ~ q .  miles. 
Rcconnaissallce survey &inch scale . 945 ,J ,, 

Total 4-inch scale . 4,468 sq. miles. 
Plan survey 6-inch scale . 4 4 , )  ,I 

The number of heights incluclinq both clinometric and triangulated is 1,050 
nrllich gives an  averagc of nearly one hcight to every 4 sq. miles of survey so 
that the contouring should be a good representation of the ground. 

I n  order to give an idea of how much actual work may be expected from 
surveyors on such expeditions as these, I 

Time spent in actual survey work. 
enumerate below the length of time spent 

on plane-tabling by each, individual. 

Duration of expedition from arrival in S a d i ~ i  to departure from Sadiyi is 
eight months :- 

Major Gunter . . . 44 months. 
Mr. Abdul Haklr . 64 J, 
Surveyor Shaikh Muhammad Salik . 34 ,, 

,, Slieo La1 . 3 ,, 

The cliief reasons contributing to the inability of utilizing the services of 
surveyors continuously were :- 

Supplies and transport were not ready until six weeks after the arrival 
of the survey party, 

The necessarily slow progress of a large force entering a difficult and 
wild country due to road-making, etc. 

The necessity of establishing a daily convoy system in touch with the ' 
base during the advance. The paucity of coolies, cven after ad- 
vanced ration bases had been established, did not allow of more 

, , than two plane-tabling parties ancl one triangulation party working 
* simultaneously. 

19. The mliole of the area under survey was triangulated by Captain 
Morshead and he fixed peaks on the entire main watershed except tliose por- 

tions north and east of the Dri river 
T~iangulation. 

and north of the Tangon river. This is 
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a fine record for one observer without help of any sort from a recorder or com- 
puter, undcr such trying weather conditions as prevailed throughout. Mr. 
Abdul Halik supplemented tlie triangulation up the Tangon end Edztl valleya, 
but owing to bad meathcr failed to extend it to tho main ranges. Tho total 
number of stations of observation is 26 and intersected points 180. Cnptnin 
Morshead complctecl the cornputations of almost every triangulated point 
within a Icw l~ours of the observations having been made and sent tho resulte - 

to plane-tablcrs long bcfore the latter rcquircd them. As most of the compuba- 
tions n-cre carried out while camped in snow and under very trying oonditions 
it can bc realized what a fine reoord Captain Morshead has to sliom for his 
~eason's work. 

20. When me found ourselves in  the Luhit valloy last year wo thought 
that mo had found the wildest and most precipitous country in India, but wo 

mere yet to visit tho Dibiing gorges. Tho 
Naturo of the couutry 135 aITecting the moyk. 

prccipices and mountain slopcs up  tlle 
Luhit, after having seen the gorges of the Dri, Tangon and Adzon rivers, pale 
to insi~,.nificance. The road up the Dil~ang mas one suocession of dips down 
into d,.cp gorges 2nd ascents up ovcr higll spurs ; for instance the march Irom 

I 
Angoliil to Imlmlin entailed a climb of 2,000 feet, a descent of 1,500 feet, 
anotlrer climb of 2,000 feet, a descent of 2,700 feet, and a third climb of 3,100 
feet, i.e., n total climb of 7,100 feet, and descent of 41,200 feet ; and again tho 
road froin the Emra to the Ahui was a conbinuous climb of 6,000 feet, during - 
the first nlarcll over the watershed. Tlie only pieca of country approaching 
flatness i n  tllc ~vhole 4,500 sq. miles is the " Downs" at the junction oE the Dri 
and Matun, 3 milcs long by 1; miles wide. 

Tht: greatest difficulty presented to the plane-tabler owing to the precipi- 
tous nature of the country was that of recognizing triangiilatud points ; rnngcs 
consisted of innumerable snow peaks close together and muoh alilce in profile; 
looking up at them from down below one could nevcr be sure whether thc peak 
visible was tlle triangulated point on the main range itself or mcrely thc ncnr 
end of a spur jutting out from the main range. Up the gorges of the Adzon 
and Dri fixings by resection were impossible and survey up both these rivers 
nns carried on by means of a range-finder traverse with quite satisfactory 
results : in Annexure A I have written a few notes on the use of the Barr and 
Stroud range-finder which was used. Throughout the country as a lvhole 
plane-table fixings could not be obtained without a climb of 2,000 feet to 
3,000 feet from the valley road, but in the neighbourhood of thc villages the main 
spurs and the southern side of mountain slopes were usually found to be cleared 
of jungle, so that fixings were a lwa~  s possible after a climb. Eighcr up tllc 
rivcrs beyond the  villages dense forcst was met with on a11 hill sides and spurs 
from the river bed right up to elevations of 12,000 feet and sometimes 13,000 feet 
nncl here of course fixings were difficult to obtaiu. JT7ithout doubt an iutercsting 
feature of the country in the Dibjng basin is the unusual steepness of the river 
graclicnts. From Nizamgbnt up the main valley to the junctioll of thc ,ihui 

river thc rise is 300 feet in 23 miles, a 
Torrential natnra of all the rivers. 

gradient of over 13 feet rr mile. 
From the Ahui junotion to the Tangou juilction thc main river riscs 800 

Feet in 13 milcs or a grade of 61 feet a miIc. Frorn t,ho junctian of tho 
Tangon to the junction of the Dri m d  Matun rivers the rise is 1,630 feet in 1.4 
rnilcs or a gr'ade of 116 feet por mile. 
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The Tangon riges 2,860 feet from its junction with the Dri to the Edzs 

junction, a distance of 24 miles, a grede of nearly 120 feet per mile. 
The Aliui rises 4,000 feet from its junction with the Tangou in  30 miles 

or a pade  of 133 feet per mile. 
Tbe Adson risee 3,000 feet in 17 milem or a grade of over 180 feet per mile. 
The Dri from the Matun jsnotion to tho Ange junction rkee 1,200 feet in 

1 2  miles, a grade of 100 feet per mile while in its upper reaches the Dri drops 
2,000 feet in 1+ pliles, 

Jt is nab surprising therefore that the Dibang river rushes through the 
gorge a t  Nizamghat with suoh terrifio force. 

21. The weather, being a very important factor on the North-East Frontier 

The weather. 
i n  survey operations, should occupy a 
prominent place in  every repopt. Up to 

January 16tb it waa very favourable and olear cloudless days were the rule ; only 
periodical storms lasting two or three days mere experienced but after this date 
the veather broke up and continuous rain, snow and mist predominated up 
to the very last day of the expedition. The record from 16th January to 10th 
N! ay when all work mras practically completed is as follows : Cloud and mist 
38 dajs, contilluous rain 62 days and olear fine days, when snow peaks were 
visible, only 81 days. To get only 21 days of fine weather in four months was 
rather a trying experience, especially to a triangulator. The patience, endu- 
rance and professional ingenuity of every member of the party were taxed to 
their utmost by the disgusting weather conditions and by the enclosed, precipi- 
tous and snow bound nature of the country. I t  mould be difficult to imagine 
worse conditions for survey operations than prevailed throughout the season 
from January to Mag. 

22. The health of the party was good throughout and the Haztiribiigll 
tindals and khalasis, with the esc~cption 

Heal~li of the pnrty. 
of a few men in the triangulation squad, 

clid very well. One khalasi suffered from frost bite in both feet, but he was 
recovering rapidly bcforu he left and amputation will probably not bc neces- 
sary. One of my khalasis fell down a precipice, but mas fortunately caught up  
in  a tree some 80 feet down and on being rescued informed every one that he 
was " dead." 

23. A list of principal places of interest fixed during the season is showll 
in Ailnexure C. 
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ANNEXURE A. 
aTotes 0% the zcse of the Bcsj*r and Stvotcd Range-JintEer a8 (a trctaereing 

imstrzcwent. 

The instr~1ment used by me was of the E. T. type with direct imngc, 
obtained by the Malhclnatical Instrument Office from the makers a t  very 
sllort last year;  it unfortunately arrived too late to be used in !he 
Mishlni survey of 1911-12. Tlie ordinary stand supplied mith the instrumcnt 
11-a~ not used ; the Mathematical Iiistrnment OLIice constructed an adaptor 1)y 
lneans of which the instrument was used on the stnhd supplied with my 3" 
theodolite; this proved a very satisfactory arrangement. Tho image being 

14  times i t  was very necessary for accurate work to have a firm 
stand. The great advantage of the range-finder for traversing is that one can 
use objects on the far side of an  impassable river as a forward point ; being on 
the far side of the river also makes the object easier to keep in  sight whilo 
pl-oceeding to the forward station. My usual procedure was to pick out a n  
object with a straight vertical line, such as a tree trunk or edge of a wl~ite rock 
in a clitf, eto., about 1; milcs aheacl, taking care that the object would also l ~ e  
visible from the forward station. Having ranged this, two other objects mcro 
also ranged, and entered in the traverse book, i n  case the first object might not 
'be visible frorn the forward station -ranges to hill tops, etc., sho~dd also be 
taken-the plane-table being set up rays are drawn to each of thew ronqerl 
objects, distances p~dtted aud carefully marked and the necessary vertical 
angles talten with the clinometer. While moving forward i t  is easy to keep 
tha ohject in  sight, but afl,er it has been passed i t  is usually fouud that the 
object disappears in the most annoying way and for this reason i t  should be 
high up and well above the tops of trees in  the foregrouncl. Hayins settled on 
the new station from which the back object is visible ancl a good view fornrard 
can be obtained, the same procedure of ranging, etc., as a t  the first station is 
followed. Observed distances of 14 miles on the *-inch scale hat-ing an eleva- 
tion of 10 degrees or more require a correction to obtain the correct horizontal 
distance. On the back of my Wahab's Height Indicator were pasted :- 

(a) A scale of feet. ( b )  Height correction up to distances of 147,000 
fcet. (c) Correction per 1,000 feet for observed distances up to a 
slope of 35 degrces. I n  traversing up narrow gorges, sucll as are 
met mith in the Mislimi country, many of the forward rays niny 
be a t  a slopc of 30 degrees so that the ordinary survey ~ 1 i n o i ~ ~ ~ -  
ter should be supplemented by the small military poclret clinome- 
ter which is quite ~ccura te  enough (reads 4 degree) for short 
rays. 

2. As regards instrumental adjustments, etc., I found that halving acljnst- 
ment was necessary practically every time the instrument T V ~ S  tslten out of its 
case, the jolting after being carried even for only a couple of miles upset this 
adjustment. For short, ranges up to 14 miles thc menu of thrcc obserrations 
is quite sufficient, but for longer ranges such as G or 7 miles, five or scrcn 
observations arc ncccssnry. It is best to range witli the right cyc only nnd 
then rend tlic scnle with both eyes open. Coilloidcnce ndjustn~ent was ncccs- 
snry only once during the season aftcr the instrument had been tested nncl set 
on the roo1 of the Mcllheuaticnl Instrulnent Office, Calcutta. The vnl.ious 
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mirrors and lenses kept wonderfully clean throughout the season in  spite of the 
intense damp and they mere not touched by me once in  the eight months. 

Every survey party working on the North-East Frontier should have one 
of these instruments in case work has to be carried up long narrow gorges where 
the ordinary methods of plane-tabling and traversing are impossible. It is 
certainly the most rapid method of traversing that I have so far experienced; 
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ANNEXURE B. 

Notes ort coolie t~calzsport, etc., for the 21Torth-East Frot~tier. 

Experience of the last two years shews that the best coolies for the North- 
East Frontier hills are " Nepalese ", the next best are " Gurkhas " and 
" Gurkh9lis " and for work on Lines of communication in low ground " NiigBs " 
are useful. " Bhotiis " are bad as thSy cannot negotiate the hill climbing and 
are too slow and also cannot cut jungle. All coolies accompanying a survey 
party must be fully clothed on the " winter " scale with boots, putties and 
socks, etc. A supply of green gauze for issue to coolies and khalasis while 
working in the snow should be taken to prevent mow-blindness. 

It is useful to note that whereas up the Luhit valley all Mishmis take 
opium in preference to money and for money they prefer four anna pieces to 
rupees, up the Dibang valley opium is useless and all money should be i n  
rupees ancl not small coin. Up the Dibiing Mishmis are fond of " rum " and 
village headmen become quite communicative,and pleasant after a few " tots " 
of it ; they also prize a good large briar pipe, the larger the better, and Farm 
cloth. 
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ANNEXURE C, 
The chief places of interest fixed by the Survey were :- 

(a) The main watershed of the Dibang basin separating it from the 
rivers to the west, north and east, about 250 miles in length, all 
of which was previously ent'irely unknown and consisting of 
snow ranges varying in height from 14,000 feet to 19,000 feet,. 

( b )  The Tibetan village of Mipi in the Matun valley. 
(c) The following passes : - 

3aisha.-Leading from the Sesseri river t o  Damro on the Yamne 
Height  approximately 5,000 feet, riVer-l 

slwsys open. 

Bbroka.-Leading from the Ahui river to Simong on the Dih5ng 
Height approximately 12,900 river-3 marches. 

' feet usually open except in 
February and Narch. 

A9zd~n.-Leading from Mipi village on the Matuu river to 
Height approximately 12,500 Rinchengpung, D & h g  valley, and 

feet open from middle of April 
but the rivers w e  not pnssable Chimdru - 4 to 5 marches. 
during the rains. 

Yonggycp. -Leading from Mipi village on the Matun to Chimdru 
~ ~ i ~ h ~  approximntely 13,000 in  Tibet. Mipi to Chimdru is about ten 

feet open from end of May* marches. Captains Bailey and Mar- but road not passable dnriug 
the rains. shead went over this pass to Chimdru. 

Bgz4ia.-Leads from the Dri river to Ruipu on the Rang Thod 

17,000 Chu, pass to R u i ~ u  is four 
feet Open during November seldom used and is in permanent snow. 
only. 

Kgyo.-Leads from the Tangon river to Alupu on the Rong Thod 
Chu. reported one march. None O F  the 

* L 

Height ap~rorimate'y 15~700 passes except the Baisha arc passable feet open in November only. 
for troops or large bodies of men with- 

out many days' road-making, and t,hen only in fine weather. 
(d)  Many magni8cent water-falls ant1 cascades up the Adzon and Dri 

gorges and a t  Yuron village, varying in height from the Yuron 
fall, 1,500 feet to the Detzs falls on the Dri over 3,600 feet. 
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REPORT OF THE ABOR EXPEDITION SURVEY DETACHMENT, 
1911-12, AND OF THE ABOR EXPLORATION SURVEY DE- 
TACHMENT, 19 12- 13. 

BY CAPTAIN 0. H. B. TRENCHARD, R.E. 

1. Survey operations extending over two seasons, were carried out i n  
the basin of the Dihang river by a detacb- 

Introductory. 
ment with the Abor Expeditionary Force 

in 1911-12 and by a detachment with the Abor Explora,tion Party i n  1912-13. 
This report deals with the operations of both detachments. 

2. Dihang is the commonly accepted name of that portion of the Tsan- 
po river on the Indian side of the main 

Tho Dihlng river besin. 
range of the Assam Himila,yas, i. e., 

from the Eastern end of the gorge through the range to its junction in  the 
plains of Upper Assam with the Dibang and Luhit rivers ; these three rivers 
forming the Brahmaputra. 

Strictly speaking the river is only known locally as the Dihiing by the 
adiris who inhabit small villageti on its banks near tlie confluence of tho three 
rivers ; throughout the whole of its course in  Abor country i t  is almost invari- 
ably known as the Siang ; while in  Pemakoi-chen the inhabitants use the 
Tibetan name of Tsan (Po or C l ~ u  = river). 

I t  may be noted that all the local names by which this river is known are 
merely adjectival; translated into English they all mean ' The Big River '. 

TO avgid confusion the name Tsan-po will only be used in this report 
to denote the river in Tibet proper ; the name Dihnng will be used to denote 
thc whole of the remaiiliug portion of the river on the Indian side of the 
main Himidayan range. 

After the Tsan-po leaves Tibet, by cutting its may through the 
nimiilayas from west to east, about longitude !Is0, in  a gorge by what 
must bc from all accounts of considerable lengtl~ and so utterly pPecipitous 
as to malie it impossible for any ulan or animal to traverse it, i t  enters the 
co~ultry of Pemalioi-chcn, through which i t  flows roughly speaking in a 

south-westerly direction. ~emalioi-chen 
may be described short.1~ as the portion 

of the valley of tho Dihing between latituclc 29" (south of which it is 
borclcred by the Abor country) m d  latitnde 30" (north of which the 
country of Pomcd is situated). The 1-allcy is a narrow one, of an aTernge 
widtli of 30-40 miles, bciug bonuded on tllc right bauli of the river by the 
well defined main Himilayan rnllge :~nd  ou tllc left bank by the equdly well 
(lefiued and regular watershed bctween tlie Dillling and Dibting 

Thc llorthcrn limits of Pcmakoi-chen arc nt present somewhat ~aguc;  
our linomledg~ of tllell~ is coufincd to tllc inform:~tion collected by the Politicd 
OlIiccr in cllarge of tllc Abor Exploration Party f r o u ~  tlie inhabitants of tlle 
Southern Pcillnkoibn villages wliioh wcro visitctl by tlie party in 1!)12-13. 
The surveys now bcing osccutcd in this area by Cnptniu Norshead, R.E., dotdd 
howcvcr dcfiuc tlle boalldnrg ~)ct\YoclA Pciiialini-clicn and Pomcd. 

Tho only ilnportnnt tribnta1.y rcccivcd 1)y tllc L)ih:'rng in its course 
througli I'cmalioi-chcn nppcars t o  Lo tho Chinldru Chu, draining a cansidcrable 
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side valley of the same name, which joins the left bank of the Dihgng just 
north of the village of I-ihapu in latitude 29" 30'. Several large mountain 
torrents drain the eastern slopes of the main range and join the right bank 
of the Dihing during its course through Pemakoi-chen, but none of them 
are large enough to be termed tributary rivers. The largest of them is the 
Sirapateng (Sigong) river which forms the southern boundary of Pema- 
koi-chen (as claimed by the Pemakoibas, although there are three Abor villages 
north of this river) on the riglrt bank. A slightly larger stream oalled the 
Y ~ n g  Sang Chu forms the boundary between Pemakoi-chen and Abor country 
on the left bank of the Dihang, which it joins about 10 miles north-east of 
the Sirapateng confluence. 

South and west of these two boundary rivers the whole basin of the 
Dihiiug is inhabited by the various tribos commonly called Abor. 

Prom the Sirapateng confluence the Dih5ng flows nearly south-east to 
latitude 28" 30'; thence in a more 

Dihfing basin. 
soutlierly direction to the Siom conflu- 

eucc about latitJude 28" 16', whence it again trends east nnd south-e3st until 
it del)ouches a t  Pasighat (latitude 28' 4') from the Abor hills into the plains 
on the north bank of the Brahmaputra river. 

After leaving Pemaboi-chen t l ~ e  basin of the DihLing widens out consider- 
ably, two large valleys of the Siom ancl Ya~nne being sit~zated on either 
side of the main  alley. Both these iinportant tributzries join the Dihang 
before it debonches into the plains. The Sioin is by far the larger oE the 
two; rising in the main rctuge of the Hi~ncilayas in latitude 29" it flows 
to the west of and rou~:lllp parallel to the Dihang as far south as latitucle 
2h0 12' whence it turns cast for about 20 miles before joining the Dihnng near 
the village of Yeksllinq. 

The Yamne is a considerable river which rises in thc small ran,ae (jutting 
out west about latitude 25" 45' from 

l'emne I 1% er. 
the main Dihing-Yibiing matersl~ed) that 

forms tI,e divide 1)et~vccn tlie valley of the Yang Sang Chu and tllc valley of 
t hc  Ysmnc. 

I t  flows tn thc east of the Dihnng, to which i t  is for thc inost part 
rc?uqhly parallel, and joins it below the tracle post of Rotung in about 
lntitr~de 28" 10'. 

Thc Dih5ng llasin is tlills boulldctl 011 the mcst 1 ) ~  the vcll defined 
watershed between t l ~ e  valley of thc Siom and that of tlle Sul~ansiri river 
to  the west ; on tllc enst it is boundetl 1)y the rangc which dividcs Pcmalioi-chen 

the Yamne vallcy fro111 tllc 1)asiu of the l l i b ~ n g  sivcr to its east. 
raTlye n h ich forms tlrc Dihing-Su1)ausiri ~vntcrslied tnkcs off from 

fllc JJim;llaynn range in latiturlc 28" 50' and longituclc 9 Lo 0', the 
j~~nct ion hein? 111nr1ic-tl I,y a cllt~nl) of Ihrco snow l)t'll\s a11 over 1(;,;00 rcct in 
llcnigllt, an11 rlln.; i l l  3 \otltl~-tb:i<tt~ly tlircctior~ (10~11 to about lalil~rdc ZS" 0' 
\\ ],crc: it mc.r=cl.; i 11 to 1110 olt1c.r ran qc. 

'J']l,; rnn:;cB \\ Ili(;ll I I , ~ I I \ ~  t111: Pilri ~iq-TIil)~i~i~: n~a i t~ r s l l~ l  I 1 3 q  1101 l ) t ~ \ 1 1  

h ~ ~ r z . c ~ ~ ~ d  11.t nr~rlll of  I:lt il lltlt~ 29' :JO' ; i t  i4  n o t  ct3t.tain tllclrc~forc I\ 111~tJlor it 
; I  i n  I I :  l l i 1 : 1 1 1 : 1  I':LII?C. 1lc~t\vc(~11 Il~Lil~ld~s 2!) '  a1111 ?!I3 30' 

t11(! dirr.ction ol' I l ~ i ' i  r;rl)gcB is froln ~nr~lh-rnt~st, to nol-t l~-c*nst;  ~ o u l h  of 
Intitu~lc 2 9 '  i t  rllliq I L ~ I I I O Y L  (IuI: Y O I I ~ I ~  dr)\vil  to 1:ltitudc 28' 1.j' wllcrc: it also 



This outer range is a remarkable feature which runs for many milcs 
parallel to the north bank of the Brahmaputra and a t  a distance of 20-1C0 
miles from it. It averages between 3,000 to 6,000 feet i n  height, and slopes 
very steeply to the plains of the Brahmaputra. Forming the southern bound- 
ary of the Dih5ng river basin proper i t  completely shuts off all view 

of this basin from the Brahmaputra 
The Outer range. 

valley. Tlie Dihang has cut it8 way 
through this range a t  Pasighat before issuing into the plains of the 
Brahmaputra. 

The main range of the Assam Himslayas forms the northern boundary of 
the Dih$ng basin from longitude 94" on the west to the big gorge in  longi- 
tude 95". North and east of the gorge the direction of the range has not yet 
been defined, and very little is known about the valley of the Po Tsang Chu 
whioh drains Potodh, Pomed and Poyul and which constitutes the extreme 
north-eastern portion of tlie Dihing basin. 

3. Pemakoi-chen is inhabited by a race of people very ~imilar  to their 
neighbours in  Tibet proper on the other side of the main range. 

They are undoubtedly emigrants from Tibet, but appear to have been set- 
tled in the Dihang valley for a consider- 

Inhabitants of the Dihting basin. 
able time, as I understand their laugurtgc: 

is a very distinct variation of Tibetan spoken i n  the Kongbu district of Tibct. 
Pemalroi-chen appears to be a separate district of the Po country, to the 

headman of which, called the Po Khanem living at Shawa i n  Pomecl, taxes 
are remitted by o5cials who are appointed by him and reside in  Pema- 
koi-chen for the purpose. It is doubtful whether the Po Khanem is a Tibetan 
official or not ; I understand that. all the latest evidence points to the fact of 
the Po country being entirely independent of Tibet. 

Peinalioi-chen is certainly not connected officially with the neighbouring 
Kongbu district of Tibet in any way, alt-hough a good deal of trade passes 
bet~veen the two districts over the Hinlttlnyas and the Pelllakoibas seem to  
understand and t,alk the Kongbu dialcct well. 

The Pemakoibas arc stnrdy well-buil t pcople and much cleauer than either 
the Tibetans or the -4bors between whonl they act as nliddlenlen in the matter 

of trade. Thcy have attained (or perhaps 
not yet lost) a fair degree of civil- 

ization, and utterly despise the Bbors who111 they call Lobns. The Abors call 
@em Menbas (tl:e Abor llalne for n pure Tibetsn being Mimat). 

l l i e  Pcmakoibas dress i11 Til)ct.~n fashion moLlificd for tile lieat of t l ~ c  
I)ihfing valley, and their religion i3 tlre same as tlint of Tibet. 21s n rille t l ~ c .  

Gonl-pa (place of worsliip) is the o ~ d y  lnasonry 1)uiltlill~ in crlch villngc ; t l lc> 

11ouscs being built, of bonlds n ilh wcll ~n:lrlu shinylc runt's nu~l  ~.nistvl otY tl1t1 
groni~d on timber posts or  masonry pillars. All the car1,eutcl.ing slluws a tor;- 

sirlcrable clcp.ec of skill. 
Tlre I)ih,in: \-nllcy docs not 1 ~ 1 ~ ~ 1  itsclT to easy cnltivation, but tlrc Yt.ni3- 

koil~ns tcrrncc ant1 irrignto t-hcir rice f~cltls nllcrt*\-cr ~)ossihlr., autl crcll t11c.ir 
j i 1 1 1  I 1 s t  i l l  i s  t I I 1 1  n t I trn11.s- 
plnntc.tl dry. T l l r ~  1lr(\ opt\il, C~ILYTFIII rind I'ricntlly l)~t,l)lu ; I)ul coidcl prohsbly 
1 ~ 1 t  "11 a"o(d n fight 3.4 1 1 1 ~  Til,cl:\lls i f  nttcossiry, 1 ) c . i ~ ~  nru1t.tl wit11 110~4 
rlnd nl.rowQ, tho long straight s\~olrl, alltl R ~ ~ r t t ~ i n  ~\unil)t\r of ~~l~tc1~100h.s n ~ u t  
niicici~ t piut,ol~. 
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Tibetan coinage is current i n  Pemakoi-chen and seems a fairly well under- 
stood medium of exchange. No difficulty was therefore experienced in persua- 
ding the Pemakoibas to accept Indian rupees, a t  the rate of three of their own 
tcozkc)s to a rupee. Eight and four anna pieces did not seem as popu1:lr as the 
rupee, but were accepted. Assamese silk oloths are the most popular articles 
of gift. 

The Abors are very dissimilar from their northern neighbours, although 
p ~ s u m a b l y  of the same Mongoloid extraction. The irruption of their ances- 
tors from the highlands of Tibet into the Dihing valley must have taken 

place several centuries before that of the 
Abore. 

Pemakoibas, and in  the meantime they 
have certainly lost all traces of any slight civilization they may have possessed 
originally. 

The chief reason for their present state of savagery appears, to be the 
peculiar political (if such a term can bu used) organization which prevail0 all 
over the Abor country. The only political unit is the village ; there is no real 
tribal organization, although the country is divided into several more or less 
defined sections which, for lack of a better definition, might be termed tribd 
areas. 

I n  some of these tribal areas there is one dominating village which by its 
wealth or numbers of fighting men can impose its orders on the other villages 
of the same tribal area, but in  other areas there are two or more big villages of 
equal importance which seem far more disposed to quarrel with each other than 

Tribal areas. 
to combine against the villages of another 
tribal area. I n  fact the only features 

I\-hich appear to clistillguish the various tribal areas as such, are the separate 
dialects of each and the intermarriage in the different sects of all thc villages 
in each area. 

Thc more important tribal areas may be roughly dcfined as follows :- 
(1) The Sirnongs, so called by the name of the most important village 

of the group, occupy the left bank of the Dihiing from the 
Yang Sang Chu (Pemakoi-chen boundary) in  the north down to 
about latitude 28" 20' and stretch over into the north-west 
corner of the Yamne valley. This is perhaps the most important 
group, though not the largest numerically, in the whole Abor 
country. 

* 

(2) South of the Simongs, on the left bank of the Dihiing and stretch- 
ing across the Dihiing-Yamne dividc into the Yarnne valley, are 
the Pangis, a small tribe which seems aloscly allied to the 
Simongs and undoubtedly has to take orders from the head village 
of Simong, 

(3) On the right l~ank  of the Dihiing, immccliately south of Pemakoi-chen, 
is a group of soven villages, the two most important of which are 
Jnnho and Boino, thc most southerly. This group does not appcsr 
to have a tribal namc. 

(4.) South of Bomo on thc right bank of the Dihiing are thc Karkos, a 
small yroup of four villages, of which Karko is thc most important. 

( l i )  Youth of tlic Karkos arc thc Minyongs, who inhabit a small portion 
oT tllc Biom vallcy, a low villagcfi on tho left hank of thc Dihing 
60~1th and wcst of thc Pungis, all thc right bank of tho I)ifiil~g 



(including the Shimang valley) sonth of latitude 28" 30' right 
over the outer range into the foot hills just above the north bonk 
of the Brahmaputra. 

This Minyong tribe is the largest numerically, but there are a num- 
ber of large and pomerful villages in  it which do not pull together. 
Of these Riga is the largest village and Dosing (at the mouth of 
the Shiman: valley) the most powerful. 

(6) The Yamne valley is mainly inhabited by Padams, wlio also t h ~ u s t  
a wedge into the Dihiing valley between the Simongs and I'an':is 
and stretch across the outer range into the foot hills between tlie 
Dihang and Sesseri rivers. This is a large tribe and the head 
village of Damro is the,largest in the whole Abor country. 

(7) The Boris occupy the head-waters of the Siom valley down to 
about latitude 28" 36'. As all the Bori villages have not yet 
been visited it is impossible to say which is the most important. 

(8) Tbe remainder of the Siom valley and the valley of the Simcn 
river, the only river of any size on the south of the outer range 
between the DihzLng arid Subansiri rivers, are occupied by a 
number of cognate sub-c1iv:isions which in  the bulk are known 
as Galongs. The largest village in  this area is Kombong, in the 
south-east corner of t'he Siom valley. 

In  all these areas each village is entirely self-cont,ained and independent 
except in so far as it has to take orders from some neiglibouring ancl more 

pomerful village. As the only methocl of 
cultivation known to the ..4bors is by 

jl~brning, it follows that each village requires a large area of land to enable 
it, to exist ; hence the villages are all at  a considerable distance froln one 
anotbcr, and there seeins to be little communication between the villnges. A 
jhiiut (not an Allor \~o r J ,  but one commoilly used all over Assam) is a clearing 
in the forest uscd for cultivation. As the only iron instru~llent the Abor 
pogsesscs is n dao, this forest clearing is a matter of infinite labo~ur. 

The crops raised are rice, maize, and inillet ; tlie last principally for brew- 
ing apoag, a illild, and unpleasant intoxicant of which the Abors drink inordi- 
nate quaat.ities. 

Not inore tlian two or three crops can be raised in  successire years from the - 

same soil, a,s the principle of manuring is unknown ; so patches of forest hnve 
to be cleared in  rotation, trees ancl jungle being allowed to grow on each olear- 
ing again after i t  passes out of cultivation until its turn coines round again. 

Industry in  all matters agricultural sccills to bc the Abor's oilc redeeming 
feature. I n  othcr respects he ljosscsses a11 thc usual traits ant1 vices of the 
snvage. l l is  fighting qualities are not very coaspicuous, but his intcnsc hntrcd 
and suspiciousccss of strallgcrs combined n-ith a full measurc of trenchcry 11 ill 
make it ulisafe to neglect military l~recautions mhcn t r , ~ ~ c l l i n g  tlirou~li tllr 
Abor c ~ u n t r y  until i t  has becn brought under proper political control. 

Tlic villagc has alrcncly becn nlcntioncd as the solc political unit of tho 
Abor country. A village mny havc onc or inore Gnms (henrllllcn), but, tl~cse 
dignitaries do not seem to hnve ally rcnl power othcr tllnn that tliey ini\r acql~iro 
by wcslth, forco of chnrncter, or a Inrgc lollo~\ing of fishtills L ~ I ~ I I  in t l ~ o  

Tho Abor villngo. 
i 1 1 : c  1111 i lbor vill:~gn is ouc of tho 
most dc~nocratic i~s t i t~~t t ions  iu  thc world, 
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and exhibits all thR effects of unrestrained democracy. Every matter, how. 
ever trifling, is referred to the Kebang (village council) which all men and 
most boys seem a t  liberty to attend and a t  which they all talk a t  length. If the 
Gnln or Gams be strong enough they oan sway the Kebang ; otherwise they 
are merely the mouthpieces of the temporary majority i n  the Kebang. 
. This system of self-government does not tend to simplify the dealing of 

outsiders n ith the Abors. 
These are further complicated by an  extraordinary system of octroi which 

pre'vails, under which every village takes its toll of all the merchandise which 
passes through its territory. Trade does not prosper under these conditions, and 
is limited to the bare neoessities such as iron, cloth and salt. L 

The natural hatred of a foreigner imbued in every Ahor is not lessened by 
the feeling that he can only be coming into the country to deprive the Abor of 
his middleman's profits. 

The Abor does not possess nor does he understand a coinage ; all trade is 
by barter. Now that a British trade post 

Trade. 
has been opened in the lower part of the 

- 

country the value of money may gradually come ta be understood ; for many 
years however its acceptance can only be guaranteed by a sufficient backing of 
military force. 

Salt, red blankets, cloths (ordinary and silk), buttons, needles, cheap orna- 
ments, knives, pipes, etc., are all useful and appreciated by the Abor as gifts or 
in  payment for lal~our and the few commodities he is able or willing to dispose 
of. It may be noted however that the Abor dislikes nothing so intensely as 
coolg work even for liberal payment. It is very difficult to persuade an  Abor 
villaze to provide transport ; even if one can gef it a t  all only the women and 
children will turn out as a rule. 

Opium is at  present practically unlinomn, but the habit will soon be in- 
troduced no doubt ~ h c n  inter-communication between the hills and plains is an 
established fact. Rum is useful for entering into relations with an  A ~ O P  
village. 

~11ors  wear little clothing, the male dress sometimes consists of a loin cloth 
and a loose cloth or woollen coat is morn in thc cold we,ztlier. The vomen all 
\\-car a curious girdic of metal discs, called a boyop, from babyhood until the 

I first child is born ; their dothing coilsists of n short petticoat and a shoulder 
u13fip. The womcn do most of the field work and are excellent carriers. 

I n  assuming his war dress the Abor adds n rain coat (made of sago palm) 
to his scanty attirc ; and his equipment consists of 1)ow and arrows, long 
Til~eian sword, dao, cane hellnet and a large ruksack woven out of bamboo 
shavings. 

4. The Di l~ ing  hasin i~ for thc most part exlrcmely mountainous; thc 
l)lhang iteel and a11 i ~ s  tributnrics running in dccp, narrow and ~ r~os t  tortuous 

gorgw wl~ich tlie r ivc~s  have cut in the, 
h'n:,l.c. (I[ col111Lry. 

course of ages. Whcrever by 8omc cllangt: 
in thc geological forrnntion the vallcys miclcn out l~old precipitous spul-s r u n  
tlo~vn nteoply frnrn tl~c: crest of the raaqes I)ordcring each valley to river Icvcl. 
'I'lic only cornparutivcly flat and levcl spot. in t l ~ c  ~vllolo basin is contnincd in 
ttl)out 20 bqunro miles of plateau in t l ~ c  r;outll-east corner of tile 8iom valley 
rJn which I<ombong villirgn is situated. 

An exccbsivc rainrrrll causcv the wholv of Ll~iv precipitous mountain region 
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to be covered with dense f o r ~ s t  and semi-tropical vegetation right up to perma- 
nent snow level, whicli is eatimated to be about 14,000 fcct. Largo trees of 
Inany varieties, but all excessively difficult t,o cut, flourish on steep slopes 
(which only the Serow can traverse) right'l~p to 10,000 fcct, interlaced with all 
kinds of impenetrable undergrowth, among 'which the rhododentlron, small 
bamboo and ringalls growing in thick clumps, and prickly cane seem to pre- 
ponderate. 

A kind of cpprcss covers the hill sides and tops in  the Abor country above 
10,000 feet ; in the higher latitudes of Pemakoi-chen this tree is to be Pound as 
low as 6,000 feet. 

The pine is only met with in the Tssd-po valley where it flourishes exceed- 
ingly. 

A feature of the country is the width and roundness of most of the actual 
hill tops. Seeing that they are all as heavily ti[ubered and covered with as 
dense an  undergro~vth as the valley bottoms the labour of clearing them for 
triangulation is immense. It is not always possible to select only the hill tops 
above permanent snow level as stations of observation ; a triangulator must 
therefore be accompanied by a strong detachment of men provicled with and 
slrilled in the use of cutting instruments, if his work is not to be seriously de- 
lzyed. The plane-tabler can fortunately make shift as a rule with the innn- 
m~rable jhiim clearings on the hill sides ; but i t  is imperative to provide him 
with good English axes, both of the felling and hanc! variet.y, and a nunlber of 
flexible cliain saws which are easy to carry, to enable him to undertalie a 
limited amount of clearing whenever i t  is unavoiclable. Abors very seldom 
j h ~ m  the actual hill tops of even the lowest hills, as they seem to reserve them 
for game sanctuaries. 

Apart froin other considerations it is evident that, in  a country like this 
ouly good hill clim1)crs nsecl to fo~cs t  work and sliillcd in  the use of a cuttin: 
insirurneat sho~dd be recruited as khalasis. Tllc pure Ncpalese is ~uldonbtedly 
the bcst man for this sort of work, but any G~~rl ihal i  is lnore nscful than mcn 
of oilier r:lccs. If poshible young ex-scl~oy* sl~ould bc rccruitccl tliroush the 
agency of some Gurkha Regiment 01. Policc Battalion, as they aye nat~wally 
more rcli;~ble in an emergency and lunderstnnd the ~~eccssity and reason of dis- 
cipline bcttcr tllnil :I Gurlilia \vllo has not been in the ranks. 

Con~nluuications in the Abor conntry invariably and in Pemnkoi-chcn 
generally are extreme1 y bacl. 

Even if the Abor habit of esclusiv~ness, m~utioucd in thc l~rcccdinq 
parngrnph, did not exist to militate agniust an  cspnusion of t.r;\dc and tllc, 

conscqucnt ntvxssity for I)ettcl1 comnlu- 
Cou~muuicniions. 

nicntions, the cstrnordin~rp natural tliffi- 
clllties of the country would makc i t  ncnrly impossible for hiul to improw 
the tracks much with tlle nlatcrials nt his disposal. 

As it is both Abors and Pc~nakoibas :Ire ul~conlnlnllly goml 1,vidpc. \,uil(lt'rs ; 
not ollly are all thc slnnller strcn~uis providcd villi good st,o~ut lo; britlgca, I,ut. 
very iugenions tubular cane bridges (2nd in Pemnkoi-chrn woodt.n ~~nt l t i1 t~~t . r  
olles as well) arc l~uilt  ovor all tllc Inrgtlr strcnrus. 11, thtx early 1,:urt of 1!)1:3 
tile Dih%ng was lou~li\ to be britlgeil in this n'ny a t  four plnc-t.s i u  t l ~ c  -\her 

and in no loss tlln11 sovcu ~)l:lccs i n  tll:~l l)ortioii of l'rn>n!;oi-c.l~t>~l risittvl. 
Theso tubular onnc I)ridgcs (10 not O C  csoilrso 1)~ l . l l l ib  tllc 1)assn::c. of 31li1n 11, 

will thoy stand coustriut heavy traflio such ;IS n tinily cmuuvuy ol' cboulics. 
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For this purpose however they can easily be strengthened by the insertion of 
two 1 or 1; inch wire ropes to carry an additional footway of bamboo slats. 

No rope bridges of the Mishmi pattern were actually seen, though one ig  

raported to exist over the Tsan-po neir Gjala. 
I n  all other respects the tracks are excessively dificult and present many 

obst.acles to a laden cooly. With the exception of 32 miles of mule road built 
from Pasighat to the Yembung river near Kebang during the Abor Expedition 
in  1911-12, a road which one monsoon season su6ced to obliterate in most places, 
tbe only tracks in the DihBng basin qre foot-paths. From the nature of the 
country and climate the building and maintenance of the mule roads, which 
are so urgently required to open the country out, will bo a very difficult and 
expensive undertaking. 

The present foot-paths invariably go straight up and down hill, the art of 
grading a road is not understood, or a t  any rate is despised. 

To enable the villages to collect their actroi, all tracks must lead through 
the different villages ; alternative tracks by an  easier route are not permitted. 
The bad places on these switch back paths are often improved as far as possible 
by galleries and ladders of notched logs ; but it may be taken as a general rule 
that survey parties and their escorts cannot be maintained in the Abor country 
for any length of time unless they are accompanied by strong detachments of 
Sappers and Miners to improve the lines of communication by which the con- 
voys of coolies must trawl. 

Until the country is taken over and properly administered large escorts 
mill be necessary, the rationing of which entails the employment of illlmense 
numbers of imported coolies. There are no supplies in the Abor country avail- 
able for sale or export ; under the present system of cultivation the produce 
barely suffices to support the local population and has to bc eked out at ccrtain 

periods of t l ~ e  yczr with food stuff pre- 
Supplies. 

pared from the frilit of the jack trec and 
eren from the fibrous core of a kind of palm tree pou~~mlcd into pulp. There 

- 

are no sheep or goats in  most parts of the Dil15ng basin ; ~ i l l a g c  pigs can some- 
t imcsl~e 1)ought to fcecl certain classes of Gurkhas and otllcr pig-extiiig raccg, 
but, the Englishman and Musalln5n have to go without nient as n rule seeing 
that poultry is scarce and the tarno Mithan practically unobtainable. 

Fruit docs not abound in this country; there are inilncnse qunniities of 
wild plantain trees (the leaves of which arc very uccJul for hutting lmrposes) 
but only small patches of thc edible variety are to ke Cound in the viciliity of 
villages. Orangcs scem to thrivc in  the lower parts of tllc Abor country into 
~ h i c h  thcy have probably bcen introduced from thc plains. A fcm peacl;cs arc: 
gromn in Pemakoi-chen. Kinds of mild crab apple, wild plum, and lc~nons 
grow in certain localitics, hu t  only the Abor could cat tlic two former. 

A pcculia~ feature abont thc Dih5ng river worth noting is thc compara- 
tively easy gratliclil at  ~vllich it flows 

1)iLing rivor, 
tllroughout its cntiro course in Pcmakni- 

cIicn and the Ahor country. 
The rivcl. ha3 1)ccn surveycd accurately up to thc Chimdru Cllu coilflucncc 

i n  1,liitutlo 2'3' ::O' , tliat is to within a distnncc from thc probable position of 
tllc 1,ig g o r p  t,l~oug11 th(: IIi~ni~layas of not morc than '30 to 40 milcs (estim- 
atcd nlony tl~c: bc~lrlv of t l ~ e  rivcr). 

At tl~ih poi~ll Lhc bciqht of the rivcr is only 2,750 i'c,ct al>ovc mean sca lcvel. 



At the Sirapateng confluence in latitude 28" 63', about 85 miles f ~ h h c r  
down, the height is 1,270 feet. 

I n  this section therefore the gradient is 1 'ln 300. 
At  the 8himang confluence in latitude 28" 19', about 80 miles below the 

Sirapateng confluence, the height is 700 feet, giving a gradient in this section 
of 1 in 760. 

At  Pasighat, where the river debouches into the plains about 45 miles below 
the Shimang confluence, the height is 494 feet, the gradient being 1 in 1,200 ; 
while 30 miles lower down a.t the junction of the Dihiing and Dibiing rivers the 
height is 400 feet, the gradient being 1 in 1,760. 

This gives a n  average gradient in a total length of some 240 miles of 1 in 
630. 

Seeing that the height of the Tsan-po at Gyala cannot be less than 9,000 
feet above mean sea level, i t  is interesting to speculate on the nature of its 
course in the intervening and still unsurveyed portion of 40-60 miles between 
Qyala and the Chimdru Chu confluence, in  which i t  drops 6,250 feet. Tllis drop 
may be fairly regular, but i t  seems more prohable that it must occur mainly 
within the limits of the gorge itself. 

Unfortunately the Dihiing river is not navigable for any considerable 
distance above Pasighat owing to innumerable rapids throughout its entire 
course. The Abors utilize rafts made of bamboos to cross this and other rivers ; 
we have found Wheatley and Polyansky bag rafts more satisfactory for the 
same purpose. Berthon boats are very useful i n  the preliminaries of getting 
the cable and traveller for the raft across big rivers, but are difficult to parry 
about over the bad tracks on acoount of their weight and bulk. 

Crossing tho Dihsng and its large tributaries on rafts is only practicable 
between the end of October and the beginning of April. During the other 
months of the year the river is in high flood from melting snows aucl snclden 
storms. I n  the narrow gorgc belom the trade post at  Rotung for instance the 
moasured differcnce betwcen low water and high flood level is 78 feet. At the 
same place the vidth of thc water channcl a t  low water is 160 yarcls ; during 
high floods it is nearly 300 yards. 

No really satisfactory methods could be devised for measuring tlie volume 
of water in the Dihing river. Lieutenant Hnddleston, R.E., esecutecl a series 

of measurements, as accurately as possible 
Volume of the Dili~ng. 

under the circumstances, a t  Pasighat 
in December 1912, and has computed the volume a t  S0,000 cubic feet per 
second. The volume determined by the late Captain Harman, R.E., a t  mean 
low level of the year in 1878 at a spot a few miles belom Pasighat was 55,600 
cubic feet per second (vide Report on thc Esplorntions of A.K. dated 1884.) 
As however Captain Harmnn omittcd to measure the volunle of water in one of 
tho channel8 into which the Dibsng divides on cntoring the plains, Lientenant 
fiuddleston's figure of 80,000 cubic fcet per second nt mean low level of tlic 
year is ulldoubtedly the more corrcct. 

6. A ularked and unpleasant characteristic of the Dihiing basin is the e s -  
tremcly heavy rainfall it recoivcs. The main valley appears to act like a, 

funuel up which pours every llloisturo 
C'liuinte. 

laden wind fro111 tho Bay of Bt.ngal 
during most of tlie ycar to l~reoiljitntc all over tho vnllcy on striliillg tho 
Liimcilsyas a t  its top. 
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Even when it is not actually raining the higher hills aro nearly always en. 
veioped in heavy clouds ; in fact during every single month of the yejr i t  is 
never possible to observe to the higher Eimjlayan peaks after 9 A.M. 

Not having been in thc country during the month of September I nm not 
i n  n position to  give a definite opinion as to tlie wettest portion of tlle yeat., 
bu t  I am inclined to tllinlr the months of March, April and May are the worst 
i n  this respect. 

Cui-iously enough tlie three monsoon months of June,  July  and August in 
1913 were infinitely finer and driek than tlie three preceding months, but I 
believe the summer of 1913 mas an abnormal one all over Upper Assam. 

It is now a nell-established fact that  there are only three months, i. e., f r o n ~  
15th October to  15th January during which any operations, particularly survey 
~vork,  can be carried o ~ l t  with any certainty of comparatively fine weather. It 
has been proved that  it is not i~npossible to carry on survey work in 
this country throughout the year, but people who have to work or even 
merely live in  the country from the middle of January to the middle of 
October must be prepared to unclergo considerable hardsl~ips and suffer a 

deal of sicknes~. 
The following table sbo~vs the number of days on which plane-tabling either 

could or could not be carried out cluring tlie whole of the season 1912-13, 

I I I 

A simllnr n~c.t~~orolo~lccll i r~o i*d  was kept 1)y all Sarvep Orlicers during the 
&(a-on 1011-12 a11(1 submitted to tllc Director-General of Obqervatories. No 

copy is hawcvsr available for this report. Very similar conciitionq prcvailcd 
tltu.in,n th t~  s(.?\on of 1011-12 a5 iu that  of 1912-13. Torrcnt,ial rain nas  es- 

1)~1.ic~ilccrl (1llri11y t l ~ c  lattrr ciid o l  ,CJeptcmbcr rind t l ~ e  first WCI-I< of  Octol~or 
, 1 1 .  A p~riot l  of' con~l)aralivclp fine weather thcn followcd f ron 9th Octol)c>r 

1211 until  al)o~it 'Lot11 J q~iunry 1918. I'ro111 tlmt tlntr u~lt i l  tl~c: dctacll~ll~.n t 

](:I1 Iiol~o on Ot11 Al11il 1912 wry  I d  n.catl~el- wnq oxperic:nccd, f c ~  (lay\ I I C ~ J ~ S  
l i ~ i c ,  or rl(.al' C I I O I I ~ ~ ~  to prl'lnit tl~codoli ttb obs~rval  ions. 

1 '  1110 fir4 concitl~~rntion tllcrcl'orc i l l  a, cl i~nnte likc this is to d c v i ~ c  some 
eflic;c.~lt protc.ctio~\ a,o:rirr,ut the. rnin f o ~ .  

Equi111114 nt. all tllc 1nelnl)ers and ctluil mcut of a 

. - -~ 

November 1912 . 
December ,, . 
J ; ~ n c n r y  1913  . 

I - 

7 

28 

2 5  

Feb:~inry ,, . 1s j i 2 s 

. 7 

3 

6 

31 

3 1 
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detachment, with due regard to the limitations of weight and bulk imposed by 
cooly transport. Tents (except o r  the base) are out of the question, e5cient 
huts looally known as b6uha8 can only be made in standing camps; for tem- 
porary bivouacs however it is always poasible to run up rough frame works of 
timber or bamboo and to roof them with waterproof sheets and tarpaulins. 
These should invariably be of stout Willesden canvas or some other rot-proof 
material and even the best rot-proof material -ill not stand the effect of the 
Dihiinp valley clinlate for a longer period than six months if used continuously. 

It has been found that an officer's or surveyor's squad of ktialasis requires one 
big ( 1 2 ' ~  8') paulin for the roof of its bcisha. The best patterns are those 
supplied by the Ordnance Department or Supply and Transport Corps. 

I f  each khalasi is supplied in  addition with one rot-proof sheet (7' x 42'1, 
as issued by the Supply and Transport Corps to all troops and followers, in  
wliich to roll up his bedding by day and which serves as a ground sheet by 
night ; and also with one light Mackintosh sheet (S'X 5') which he carries on 
his person by day for use as a Mackintosh, it has been found possible to keep 
the men comparatively dry and comfortable at  night while bivouaoking on the 
march. 

The light Mackintosh sheets mentioned abore which the kl~alasis carry on 
the person are also useful in sheltering the plane-tsbler when working in light 
drizzles of rain or in dripping jungles. 

For officers and surveyors the light (10 lb.) tente d'abri made by the Elgin 
n3i11~ Company of green rot-proof canvas, size 8'x7' ,  forms an excellent 
shelter tied ou the underside of a rough frame work, on top of which 
plantain leaves, small branches of trees with the leaves on, etc., can be quickly 
piled to break the force of the rain. 

Theodolite boxes must be provided with stout waterproof covers ; the plane- 
table in its ordinary cover must also be wrapped in an  extra sheet (G'x 6') of 
Willesden canvas to protect itifrom the rain. 

Intense cold is never experienced on the lower hills and in t,he valleys of 
the Dihang basin ; in fact all members of the Abor Expeditionary force cnrrietl 
on with remarkably little sickness during the cold weather months of 1911-12 on 
practically a summer scale of clothing, although several parties had to bivouac 
above or near the snow line for considerable periods on many occasions. 

As a rule however the khalasis should be provided with the minter scale ot' 
clothing from the start, seeing that survey detachments must work above snow 
level as far as possible in  orclcr to be above tree level. 

Arrangements should be made if possil~le to ensure the escorts a11d 
coolies who accompany Survey detach~nents nbove snow level being also pro- 
vided with winter clothing and good boots. Boots have to bc renewed every 
two months in  this region. 

If all details of equipment, etc., arc carefully morkccl out on tllc abovo 
lines befote the detachment is actually mobilizecl, it has bcen found possiblt: 
to kecp officors and men fit for weeks on encl in tho viettcst weather on a very 
limited scale of transport. Tho following is thc minimum scnlt: of bnggngc for 
nny period over and abovo a weck :- 

Coolie$. 
One officer's rind his ecrv.lutsl yorsounl b3gr3gc R U ~  cookil~g 0 

pote (moss extra accordiug to t ~ m o ) .  
One khalaei . i 
Tarpaulin, cooliug pots, oto., for one squad of L;li:~13sis , 1 
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The coolie's orclinary net loacl is 60 lbs. Tbis mininlum scale only pro- 

vides the minimum amount of comfort of course ; but it is given t o  sllow what 
has been aucl can be done to limit the baggage of a detachment without uncluly 
imperilling its health. 

Owing to the excessive humidity of the Dihiing basin it is impossible for 
men to reach aucl wol.k at the same heights as in  the clrier clilnate of the 
Western HimLilnyas. 16,000 feet is probably the extreme limit of height to 
~vhich plane-table or theodolite can be carried, but, as men who are quite capable 
of working at this height on the Western frontier feel great distress a t  lower 
altitudes in this region, i t  is essential for every member of a Survey detach- 
ment to undergo a careful medical examination before the start of operations. 

From the latter end of February survey work in  this basin is much impe- 
ded during any long spell of dry .weather by the haze of jhiun fires. 

The obnoxious dam clim fly puts in  an  appearance about the same time. 
Leeches of course abo~uld at most periods of the year. On account of both 
these pests a large supply of pormanganate of potash should be carried and the 
men should be made to bathe their feet and legs therein nightly whenever 
leeches are very prevalent. Unattended bites, sores, and cuta usually put far 
more men on the sick list than fever and other diseases. 

Great heat is usually experienced in all the valleys from July to September 
and a t  this period the sandflies are unbearable. They seem to cause a peculiar 
kind of malarial fever, which medical science has not yet been able, I believe, 
to define exactly. 

Quinine must of course be issued in prophylactic doses to every one from 
da r t  to close of operations in  this region. 

6. Our geographical knomledge of the Dihiing river basin and of the 

Previous k n o ~ l e d g e  of the country. 
eastern reaches of the Tsan-po in Tibet, 
prior to the surveys now under report, 
was very scanty. 

From time to time between 1858 and 1911 several small military expedi- 
tions bad been despatched up the D i h i ~ g  from Assam to punish the Abors 
living just behind the outer range for inc~usions into British territory. None 
of these expeclitions were accompaniecl by traincd surveyors and none of them 
managed to penetrate very far into the Dihiing basin, so their contributions to - - 

the geogaphy of the country were pmctically JZ. 
The last and most successful of thcsc expeditions advanced up the Yamne 

valley in 1894 to operate against the Padams and managed to reach the vicin- 
ity of the most important village, Damro, before retiring back to Assam. Thero 
mas no traincd surveyor with the expedition and the survey work accom- 
plished was practically ~til. 

I n  1900 the Assistaut Political Officer of Sadiy5 (the late Mr. Noel 
Ti'illiamson) made a journey up  the right bank of tho Dib5ng from Pasighat 
to Icebang village. B e  mas accompanied by Surveyor Partab Singh, who exe- 
cutcd a very accurate survey on the j -inch scale of the country traversed, about 
300 srlunrc miles in  extent, altllough only 11 days in all were spent on both 
tlrc bulward and rcturn journeys. 

No surveyor accompanid Mr. Williamson on his last journey up the 
Dillling in t8hc sl)rin~; oE 1011, when he wae ~nassaored by Abors in Komsing 
vi1lu:;tr. 

3IucI1 vulunl~le nnd, as it turns out, extromely reliablo information about 



the Dihsng basin was however collected by the Explorer Kinthup duiing the 
course of his travel between 1880 and 188L. 

In order to determine, if possible, the unknown course of the Tsan-po in 
Eastern Tibet and beyond, the late 

Explorations of G. U. N. and Kinthup. Captain Harman, R.E., tben i n  chargc of 
the Assam Survey Party, sent a man known as G. M. N. up to  Tibet (nicl 
Dal-jeeling and Lhssa) in  1878 to follow down the course of the Tsan-po. 

G .  M. N. was a Lcima of the Pemiongchi monastery in  Sikkim wlrom Cap- 
tain Rarman had engaged as a Munsl~i to teach him Tibetan. Finding lrim 
very intelligent Captain Harman offered him service as an explorer, wllich 
G. M. N. eagerly accepted, and instructed him in  the m e t h ~ l s  of route survey- 
ing before despatching him on this journey. 

Kintbup, a native of Silikim, accompanied Q. M. N. as an Assistant, aacl 
tlloy managed to reach ihe village of Gyala a t  the western end of the big gorge 
through the Himalayas before returning to India by the saine route they had 
gone out. 

On G. M. N.'s return to India in 1819 his work was plotted and adjusted 
by Captain Harmnn ; the course of the Tsan-po between Ciietang anit Gyala, as 
depicted ever since on the maps of tlre department, depends therefore mainly 
on this compila'tion oE the surveys and report of G. 11. N. 

Full details are given in the " General Report on the operations of the Sur- 
vey of India" of 1878-79. 

O .  M. N. had been told at  Gyala that the Tsan-po, after passing through 
t l e  gorge of the Himslayas east of that village, flowed eventually into British 
territory. 

As this report fitted in  with the theory (first advanced in  1789 by James 
Renndl in his 'Memoir to tlie Map of Hindoostan') that the Tsan-po and 
Di115ng were one and the same rivcr, Captain Harrnan engaged a Chincso 
LlLlna in 1830 to continue G. M. N.'s explorations of the Tsnn-po. 

Kinthup was again emploj-ed to accompany this Chinese Lima as an  
Assistant. 

Thcy reached Tibet by way OP Darjeeling, visited Lhciss, and then pro- 
ceedecl down the Tsan-po to Gjala where they crossecl to the left bank and 
continucd their journey to Pomed, crossing the inountaius hy the Dlienln L2 
frolii Tibct. On reaching a placc called Tong-juk Dzong in Jtay 1 S S 1  tllc 
Chincse Llillln sold Kinthup as a slavc to tlie Jongpcii and decnmpccl wit11 Ilic 
proceeds. All his in~t~runlents, note boolrs, etc., were taken am;l,y fro111 l i i n -  
tliup, who hncl to \lroylr for thc Jongpen until March 1892, when hc ms;ln2e(l 
to malic his escape into Pcn~al;oi-chcn. 

- 

IIe cvcntunlly reached tho monastery of Mnrpnny on tlic right bank of t11(3 
Dihling, and was lii~iclly receivccl by ishe hcncl L5ma nrhoili hc serrecl (in rcpny- 
iilcnt of the ransom to his pnrsucrs from Tong-jnk Dzons) for practicaliJ- til(, 
mholo ol tllc time he rcmninccl in this rqion. .During this period lie n l a n : ~ ~ ~ d  
on sevcrnl occasions to obtain lcnve of absence fram AIxrpnu~. 011 pl.ctcncc of 
visiting holy 1)l:lccs in tliffcrcnt parts of thc country, nnil nlncle scver:~l estclntl- 
ccl journcys of csplorntion. 

Thc last 01 thcse joilrncys he madc wns don-u tllc Diluing into Abor 
country, in tho hoye of 1)cing nblc to rcturn to India that w:by. 

Hc mnnngcd to rcitcll thc vicinity of Damro, but 11.3s not allorred to pro- 
cccd furlher and had to rotracc his footstclx to Pcmnkoi-chen, i'ro1n ~ h c r c  
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returned to Lhiisa and finally to India, which he reached i n  November 1884 
after four years' absence. 

Owing probably to the death of Captain Harman, which had taken place 
in  the meanwhile, Kinthup's story mas not taken down and translsted until 
two years after his return, when Colonel Tanner compiled a sketch map of the 
Dihkng basin from Kinthup's narrative. 

This map has constituted the sole geographical record of the Dihkng basin 
from that day to now. 

Kinthup was not a trained explorer, all his instruments, note books, etc., 
were stolen from him early in his journey, and he had therefore to rely entirely 
on his memory in giving his account of travels extending over four years and 
a large area of country. The sketch map prepared by Colonel Tanner was not 
oompiled from information based on any kind of route survey, but from a nar- 
rative account only. 

These facts are presumably unknown to  or else ignored by people who 
criticize either the map or Kinthup's narrative. 

Kinthup's story vas corroborated in  many particulars by a previous narra- 
tive (given to Explorer U. G. of the Survey of India) of a Mongolian Lima 
called Serap Gyatsho who had lived and travelled in  Pomed and Pemakoi-chen 
between 1856-68. 

Furthermore the important fact, established by Kinthup, of the identity 
of the %an-po and Dihzlng mas indirectly proved by the explorations made by 
Surveyor A. K. in Eastern Tibet between 1879 and 1883, who found that the 
Tsan-po did not continue to flow north or east beyond Gyala and did not join 
the systems of the Irramaddy, Salween, Mekong or Yangtse-Kiang rivers. 

I n  face oE all this evidence few geographers have since doubted the fact 
(jf the Tsan-po and Dihang being one river ; it has only remained for scienti- 
fic survey to furnish the final proof. 

The complete reports, narrative accounts, etc., of the above-mentioned es- 
plorers are given in the following publications :- 

(1) Report on the Explorations of Lgma Serap Gyatsho, Explorer K. P., 
Lama U. O . ,  Explorers R. N. and P. A. in  Sikkim, Bhut5n and 
Tibet (Trigonometrical Branch Office, 1889). 

(2) Report on the Explorations in Great Tibet and Mongolia made by 
A. K. in 1879-83 (Trigonometrical Branch Office, 1884). 

Further references to these explorations will also be found in the 
c 1  General Reports on the operations of the Survey of India" for 1881-82, 
1S82-63, 1886-87, 1887-88, 1888-89. 

7. After the murder of Mr. Williamson and his party by Minyong Abors 
in  March 1911., the Government of India 

Eroplc~ymcnt of the Survey detachment during 
tho' ALor Expaditloo, 1011-12. decided, with the sanction of the 

Secretary O F  State, to despatch a military 
cxpcdition up the llihing in the cold weather of 1911-12 with the primary 
01,ject of punishing the Minyongs and of finally establishing our military 
supwiority in thc estimation of the Abors. An important but secondary 
r~1,jcct of the cxpedition was thc survey of as much of the country as possible. 
'l'l~c Surveyor Gcneral was accordingly requceted to detail a survey detach- 
mont to accompany the Allor Expeditionary Force. IIc was also aelrcd to 
dctail two other detacllmcnts to accompany friendly Miosions which it was also 
dccidd to ecnd at tho same time to co-operatc in the general programme 
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of survey operations on the  North-East Frontier (of Assam) ; one to visit 
the tribes living in  the Subansiri valley ; and tbe otller to visit the Misl~micl of 
the Dibang and Luhit valleys. 

I n  addition to the main requirements of survey, as stated above, the 
Government of India also wished an  exploring party from the ilbor Expedi- 
tionary Force to visit the falls (mentioned by Kinthup) of the Tsan-po river 
in the vicinity of Gjala and incidentally tr, settle the question of tlie identity 
of the Tsan-po and Brahmaputra rivers. 

Orders were issued by the Surveyor General early in Sel)tembcr 1911 for 

PBUSONNEL. the formation of the Abor Exl)ctlition 
Abor Expedition Stirvey Detachment. 1911-12. survey cletachment. hlo'oiliza.tion mas 

Impe~*io/  0ficel.s.  cotnpleted in Calcutta by 23rd Si>ptcmber 
Captain 0. H. B. Trenchard, R.E., in oharge. 
Lieutenant G. I?. T. Oakerr, R.E. 1911; ou whic!~ date the detachment 

J. A. Pie'ds R.E. (from 4'th Feb. embarked 011 t,lle S. S. Slbeyani for tllc ruary 1912). 
Uppep* S u b o v d i ~ t ~ l e  Service. river journey to Kobo, the base of opera- 

Nr.  Sher  Jnng, K.B. tions, a small clearing on the north bank 
Lozue?. Subordinate Se~v ice ,  eta. 

Surveyor Hamid Gu!. of the Brahlnapntra, a few milea west of 
,, Abdul Najid (served as computer). the DihGllg confluence. 

Computer Nnrnyan Singh. 
Surveyor Abdur Rahi~u (horn 4th Februnry 

?mn\  
The clct~chment arrived at Kobo, 

Lzruj .  

Surveyor Shankar Singh (from 4th Febroory where tile tl'00ps ~ 0 m p o ~ i n g  the force mcre 
1912). 
34 Ithalnsis. then assembling, on the 8 t h  October 
23 khnlnvis (from 4th February 1912). 1011. 

Active military operations against the Minyong Abors vere  in  progrcss 
from about the 20th October 1911 until the  end of December 1011. During 
this period very little survey r o r k  was accon~plislied owjrg to the exigencies of 
the military situation. While the main body O F  the army was advancing up 
the right bank of the Dihcing river, a small column on the west flank operated 
against blie Minyongs established on the south side of t.he outer range. 

Captain !henchard and Mr. Sher Jang followed tlie main body up the 
D i h ~ n g ;  Lieutenant Oakes and Surveyor Hnmid Gul accompanied the flank 
column until the end of November 1911 when the operations of this column 
came to a n  end, the troops and Survey detachment returning to the valley of 
tlie Dihnng. 

The total outturn of detailed survey on tlie $-inch scale u p  to tbe end of 
December 1911 amounted to about 200 square miles. Plane-tabling was 
rendered possible by the number of Great Trigono~netrical intersected points 
of the Assan1 valley series of triangulation, complctcd i n  1877-78, which 
cover the mllole arca traversed up to about latitude 28" 16'. 

As the outer range completely shuts out all view from the south of tllc 
mountain ranges of the Dihjilg basin behind it, no points in tlie area,, north of 
latitude 28" 15', had been fixed by t,riangulation from the old series, r h i c h  
follows tho course of the Bralimaputrn river. Lieutenant Oakes mauagcd to 
clear Torne hill on the outer r m g e  and observe therefrom in Nove~nber 1911 ; 
otlicr tllali this no triangulation could be carried out up to end of Dcccmber 1011. - 

The exploration parties morking i n  tlie no]-tllcrn port,iolls of tlie Dihing 
basin from about tlie beginning of ,January 1918 until t l ~ c  end of I I n r c l ~  
1912, mhcti all oporntions closed, had therefore to ontor an area d e ~ o i d  of 
triangulnt.cd l~oints and one in m-llicli the dcnsc 1-cget ntion, covering all tho 
])ills up to permanent snow lcvcl, precludcd all idea of a hesty reconnaissance 
1 rinngulntion on the marcl~.  
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On the 27th Decomhor 1911, s small explorat.ion party, command~d'b~ 
Mr. A. Bentinck, I.C.S., Assistant Political Officer to the General Oficer 

Commandiug, left tlie head-quarter 
First Explor~\tion party. 

camp near the Yenlbung river and the 
- 

village of Kebang to penetrate as far up tire Dihiing river as possible and to 
cultivate friendly political relations with all the villages on the line of 
marcll. 

Captain Trencharcl and Mr. Sller Jang accompanied this party. Singing, 
a snlall village of the Simong group on the left bank of the DihtLng nearly 
opposite the Sirapateng (Sigong) river confluence, Iras reached on the 31st 
January 1912. The party was unable to proceed any further up the Diliang 
river ancl retired slowly down the valley, reaching the head-quarter camp near 
Kebang again on 28th March 1912. 

D~wing the advance of this party the detailed survey carried out by Mr. 
Sher Jang hacl to depend. entirely on n plane-table triangulation made from fix- 
ings on or near the path along khe I~ottom of the valley. Although the most 
northerly point inte~bsectecl by Mr. Sher Jang is more than 60 miles distant from 
the two triangulated points (of the old Great Trigonometrical Series) from which 
this plane-table triangulation mas started, there is no plottable error between the 
positions of any points intersected on the plane-table and afterwards computed 
from the later triangulation. 

Two hill tops, near the villages of Silnong and Geku on the right bank of 
the Dihjng, were cleared by ~vorking parties of the 1st Battalion, 8th Gurkha 
Rifles, and transport coolies on the line of comn~unicatim of the party dnring 
its aclvance. 

As no skilled labour or felling tools were available this proved a task of 
great magnitude. 

During the retirement of the party down the valley Captain Trenchard 
was able to make theodolite observations from both these cleared hills. At the 
beginning of March 1912 Captain Trencllard crossed the Dihiing ancl spent 20 
chys on tlie top of Arte Hill, the highest point of the Diliiiag-Shimang river 
di7-ide, clearing the hill top and waiting lor fine weather before the necessary 
theodolite observations could be made. 

At the same time 3111'. Sher Jaug crossed the Shimang vallcy a11d thc hills 
~ h i c h  divide it from the Sioni vallcy to thc west, and nlanngeci to malie n re- 
ccjnnaissmce surrcy of a small area in tllc lnttcr vallcy before returning to the 
rt.:t oE the lmrty at  Eiga in  tlie Dihing vnllcy. Apart from this ancl a small 
area in thc viciuity of its confluence wit11 thc Dihnng reconiloitred by tmo 
o t h c ~  parties, tlrc 8iom vallcy mas neither visitcd nor mapped during the 
c::.:r;i.clition. 

Cal)taill Trc.nchnrd and Mr. Sher Jan: finally reachccl tlie head-quarter 
camp ncar I k l ) : b n ; .  o c  23th March 1912. 

~lnotlicr sn12ll party, undcr the cominau(1 of Coloilel D. C. Macintyrc and 
ncc.ornpanic:cl 115 Lici!tenant Oalics and Survcyor IIamid Gul lclt IZotuug on 
thc 26th Dcccl~~l~cr  1911 to cxplorc thc Yamnc valley. Having crosscil to tho 
Iclt tanl: of tllc DiJllli~g thc party mnrcllcd donrn it to Porging villngc ncar the 

Y311111~ v:lIIcy. 
Ta~rlnc coi~flucncc, from thcre advanced 
1113 the riglit bank of thc l'amnc as 

far ns Si1~1,uin villayo, n~ltl thcn crossc!cl the rlivicle into t l ~ c  Dihing vallcy, 
rer~clling Gcliu villngc O I L  1st January 1912. Altcr l~nltiilg in this villago for 
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two days the party returned by the samc route to Rotung where it arrived on 
the 7th Jalluary 1912. 

On the 20th January 1912 the same party again ltrft the main line oE 
communications on the right bank of the Dihzlng, which it crossed a few miles 
above Pasighst. From here the party followed the route taken by the expctli- 
tion of 1804 up the left bank of the Yamne and reached Damro village, ~vliere 
a halt of five days was made to give Lieutenant Oakes a n  opportunity of 
making theodolite observations from Kallang, a hill in the vicinity. I t  rained 
&ntinuonsly throughout the three days Lieutenant Oakes spent in bivouac om 
top of Kallang, and no triangulation could be carried out. The party then 
retired down the Yamne and returned to Rotung on the 10th February 1012. 

On the 4th February 1912, the detachment was reinforced unexpectedly 
by the arrival at  Kobo of Lieutenant Field, R.E., and three surveyors. Owing 
to lack of transport, escorts and other reasons it was found impossible to utilize 

the services of the three surveyors as fully 
The detachment rcinforced. 

as could have been wished during the - 

remaining two months ; one of them extended by a small amount the surveys 
(during November 1911) of Lieutenant Oakes and Hamicl Gul on the southern 
slopes of the outer range, another carried out a l-inch plane-table tllaverse 
survey of the mule road from Hobo to the Yembung river, while the third was 
practically unemployed. 

Lieutenant Field was usefully employed in carrying out a good minor 
series of triangulation from two base stations of the Assam Valley (G. T.) 
series over the outer range and terminating near the latitude of 'Kebang. He  

observed a t  five out of the six st.at,ions of 
Triangulation. 

this series, Lieutenant Oakes complet- 
ing the observations a t  the sixth station. Bad weather unfortunately pre- 
vented a satisEactory junction of Captain Trencharcl's triangulation with thie 
series. 

During Fehrnary 1912 a small party accompanied by Surveyor Abclul 
Majid made a hasty reconnaissance of thc lower reaches of the Siom and Shim- 
ang rivers. Practically the whole of this area was I-e-covered by Lieutenant 
Oakes and Surveyor Hamid Gnl in March 1912, nrho left the hend-quarter 
camp near Kebang on 4th March wit11 a small party to explore the Shimang 
valley and to extend the triangulation from a station at its head. 

The survey of the Shimang valley was completed, but bacl weather and 
lack of time and trallsport made i t  impossible either for Lieutenant Oakes to 
make any theodolite observations or for the party to cross over into the Siom 

- 

valley and return down it to the head-quarter camp as had been arranged. 
The party therefore retired down the Shimang valley and reaohed the head- 
quarter camp on 23rd March 1912. 

On the 28th March Mr. Bentinck's Diking party also reached this camp, 
and the next day tho united detachment accompanied the ITead-quarter staff 
on the final stage of the retirement to Kobo which was reaohed at the begin- 
ning of April 1912. 

Tho week wl~ich elapsed before demobilizlatioll orders were receired was 
epent s t  Kobo in drawing the originals from mhioh tho provisional ~ I A P  of the 
surveys eseouted was published later. 

Thc whole dctnclluent left Kobo on thc 9th April 1912 by rivcr atearner. 
On arrival in Caloul t~ the khslasis more ilunlerlisluly paid off and sent to their 
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bomes, the surveyors returned to their original parties or proceecled on leave, and 
the dei.achment mas completely demobilizecl by the end of April 1912. 

The geographical results achieved by the expedition were disappointingly 
small. 

Owing to the inability of the expIoring party to penetrate further up the 
DihSng valley than latitude 28" 65', neither of the geographical objects of the ex- 

pedition- the survey of a suitable frontier 
Rosnlts. 

line ancl the establishment of the ident<ity 
of the Tsan-po and Dih5ng as one and the same river-was accomplished. 

As it was found impossible to survey the Siom valley no connection was 
made with the work of the Miri Mission to the west ; similarly, the inability of 
the Mishmi it1 ission to the east to survey thc Sesseri and Dibiing valleys resultecl 
i n  no connection being made with their work. 

A good minor series of triangulation based on the old Assam Valley (a. 
T.) series was however cai-ried over thc outcr range into the Dihiing basin, as n 

recult of which (and thc snbsidiary triangulation carried out by Capt~in 
'l'renchard) 45 new points mere intersected in a previously untriangulatecl area, 
11 of them being situated in a continuous range of high snowy mountains 
bounding the valley to the north and west which we now know is a portion of 
the main Himiilayan range. An interesting fact disclosed by this triangula- 
tion mas the existence of a peak (Namcha Barwa) in this range well over 
26,000 feet in height. Further details of the work completed by the Abor Ex- 
pcdition Survcy Detachment are given in  paragraphs 9 and 10 of this report. 

The detachment suffered very little sickness throughout the expedition. 
One officer spent thc first week at Kobo in hospital with fever, and one of the 
colnputers had ?n attack of jaundice in November 1911 which necessitated his 
lemovad to the base hospital a t  Dibrugarh for a short period. Only one of tlie 
khalasis suff rred sererel y from fever. 

Early in the autumn of 1912 the Government of India rlecidcd, with thc 

The Abor Exploration Pnrty, 1912-13. 
sanction of the Secretary of State, to renew 
during the ensuing cold weather the espIo- 

ration of the Cihang river basin in continuation of the work of the previous winter. 
The programme laid down for t,he season was as follows :- 

(I) The Dilhci?zg Pnvty.-To explore and fix the Doshung La, and 
discover as much as possible of the geography north of the main 
Panges of the HilnsLlayas ; ascertain the point where the Tsan-po 
breaks through the main range ; fix this range west of the 
DihsLng in conjunction with tlie Siom-Sigong party ; fix the 
main range as far as possible east of the Dihgng ; discover 
whether the course of the Nagong* Chu is north or south of 
the main range and whether it flows into the Tsan-po, the 
Dihiing or the Dibiing. 

(2) Tlie Sionz-Sigong Pcl.vty.-To fix the main range of the Himzl- 
lay as in conjunction with the DihSng party ; fix the courses 
of the Siom and Sigong rivers and explore the passes said to 
be at  the heads of these valleys ; endeavour to discover tbe 
course of the Nia Chu, whether it becomas the Subansiri, the 
Siorn, or the Sigong, whether it flows north of the main range 
into the Tsan-po, or whether i t  breaks through the main range. 

Tt.c Loiid\\;tttre of ~ l l i o k  were discovered in ebout ~ o a ~ i t u d e  07" 0', Latitude 89" 30' by A. K -  in 1882 
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Under the orders of the Surveyor General preparations had been proceed- 
ing in Calcutta throughout Scptember 1912 to enable the survey detachment 
to mobilize quickly should the proposals of the Government of India be sanc- 
tioned by the Secretary of State. 

Sanction was received early in October 1912 and communicsted by the 
Surveyor General on the 7th October with ordcrs to collect the personncl of the 
detachment, who had been warned previously, and to proceed to Assam as soon 
as possible. 

After making all final preparations and 
PEILSOXNEL. despatching the instruments, eqnipmcnt, 

AborEsploration Survey Detachment, 1012-13. tents, etc., of the detachment by 
Imperial 04;csrs. eteamor to Gauhsti, Captain Trenchard 

Captain 0. H. B. Tr~nohartl, R.E., in  charge. 
Lieutenant G. F. T. Oakes. R.E. left Calcutta on the 16th October 1912 for 
Lieutenant P. G. Huddleston, 1i.E. Shillonz in order to recruit Gurkhali " 

Lower Subordi~rate Seruice, etc. 
Surveyor IIamid Gul. 

khalasis for the detachment and ascertain 
,, Bhamba Ram. what arrangements had been made by the 

Anwar Ali. 
38 ikalasis. Assam Government for the forthcoming 

exploration. 
As soon as orders from Government mere received, the Chief Secretary to 

the Chief Commissioner of Assam held a conference on 22nd October of a'll 
offioers connected with the frontier explorations ~ h o  were then in Shillong. 

Details affecting the composition of the Abor Exploration Party wore dis- - 
cussed and a, rough scheme of operations foriiiulzlttjd for the approval of the 
Chief Commissioner. 

All the proposals made by the conference were accepted next day by the 
Chief Commissioner who appointed Mr. W. C. M. Dundas, C.I.E., Political 
Officer in charge of the Central and Eastern Sections of the North-East Froc- 
tier at  Sadiyzt, as Political Officer in charge of the Abor Exploration Party: 
Escorts oonsisting of the whole Lakhimpur Battalion Military Police were 
detailed. Orders were given to recruit 1,800 transport coolies, and the Army 
Department was asked to supply a mule corps, half a company of Sappers and 
Miners, and a cadre of British officers and Non-Commissioned officers of the 
Supply and Transport Corps for supply services. 

With the assistance of Lieutenant M. A. C. Kennedy, D.S.O., Adjutant, 
118th Gurkha Rifles, all the khalnsis of the detachment were carefully selected 
and medically examined before the end of October. Lientenant Oakes, Lieute- 
nant Huddleston and €he three surveyors also joined the detachment in 
Shillong before the end of the m.onth. 

Owing to the prevalence of cholera in Gauhiiti and on the Shillong- - 
Gaubztti road arrangements were made to transport the entire persnnnel of the 
detachment to Gauhjti by motor car service and to embark it on the river 
steamer ilnrnedintoly on arrival in Gauhiiti. 

The detachment left Shillong early on the 4th November 1913, picked up 
the equipment, etc., on arrival at  Gauhnti and loaded it on to the steamer mliich 
sailed the same evening for Dibrugarh, where it arrived on the 7th November 
1912. 

It was unfortunntcly only too obvions th:zl the start of the main operations 
up the Dihnng mould be considerably delayed, as the first necessity 1r:is to 
rendci. the mule road, constructed from Pnsigl~zt to tho Tcrnbll~!: rircr durin= 
the Abor Expcdilion, fit for traffic. This provcd clu arduous aud l c ~ ~ g t h y  untler- 
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taking as large portions of the track had been obliterated during the preceding 
monsoou season. The half-company of Seppers supplied by the Army Depart- 
ment did not rcach Kobo until the middle of December 1912, 'and the whole 
road was not reopened for mule trafic up to the Yembung river until the end 
of February 1913. 

The Supply cadre and the mule corps lent to the local administration bv 

Preliminary operations. 
the Army Department reached Kobo 
about the beginning and middle of Dec- 

ember 1912 respectively. The transport cooiies also began to arrive in Kobo 
about the micldle of Uecember 1912 and were employed on the carrlage of 
rations up the a u l e  road as succsecling sections were opened out by the Sappcrs 
(as a pre\iminary measure) for coolie traffic. The section of road betmeen Kobo 
and Pasighat had been rendered passable for cart traffic by the Public Works 
Department during the preceding summer. 

The first phase of the operations in establishing an advanced base in the 
Dih5ng valley at the head of the reopened mule road on the Yembung river 
may therefore be held to have been completed about the end of February 1913. 

It had been clear from the very beginning that little new survey work could 
be clone during this period, as there is only one line of advance into the DihanX 
basin and this had been completely surveyed the previous winter. 

A considerable quantity of useful work wae however accomplished, with 
the assistance of the Political Officer in charge, between the middle of Novem- 
ber 1912 and the middle of January 1913 while the other units of the party 
were collecting a t  Hobo, though it had perforce to be confined to the area south 
of the outer range. I 

I n  November and December 1912 Lieutenant Huddleston and two survey- 
ors were able to extend the survey of the southern slopes of the outer range on 
the right bank of the Dihiing as far west as the Simen river, besicles contouring 
the whole area in  this direction surveyed during the previous minter. This 
section of the detachment and its escort were provided with tranoport by the 
Political Officer from looal Abor viilages, as none of the regular transport 
coolies had reached K ~ b o  by then. KO attempt, mas made to survey the belt of 
lowlying and densely forested country between the southern footllills of tilo 
outer range a d  the north bank of the Brahmaputra ; partly owing to the diffi- 
culties of obtaining a sufficiency of local transport and partly oning to the pro- 
bability of incapacitating the personnel of the section in this malarious tract 
before the start of the real operations in the Dihing valley. 

I n  the mcantime Lieutenant Oabes was employed in carrying outl 
theadolite observations to completc the triangulation of the previous season. 

Having collected some Abor coolies from the villagcs near Pasighat hc mas 
al~lc  to proceed to Bapu hill (one of the stations which Lieutenant Field incor- 
porated in the new series of triangrllation in the spriug of 191d), completed his 
observations and returned to Pasighat on 11th Dcccmber 1912. 

Thc first bat(:h of r~gu la r  transport coolies had reached this place a fcw 
di~ys previously Irom Kobo, hut could not be employed fully on regular daily 
convoy worlc as thc road ahovc Pasighat mas not yet open for traffic. 

The Political Officer in charge readily agreed thcreforo to spare somo of them 
coolics from tho main linc of advance for rr short poriod, so T~ieutenant Oakm 
was able to cross thc river from I'asigl~at on 14th Docember 1912 wit11 tho pur- 
~louc of obvcrvir~g from a now station on the outer rango on the east sido 01 the 
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Dih5ng and also of completing the survey of the southern slopes of the outvr 
mngc l ~ e t w ~ o  the Dihkng and Sesseri rivers up to a marginal line previously 
arranqed with the Yibiing Survey Detachment. 

Bhamba Ram, the third and hitherto unomploged surveyor of the cletach- 
ment, accompanied Lieutenant Oakes. A satisfactory connection was made 
with the work of Captain Gunter's surveyor along the low divide between tho 
Dihilng and Sesseri rivers by the 22nd December 1912. The party then crossed 
the outer range (by a very difficult track) into the Yamne valley, Captain 
Oakes reaching the summit of Kine hill (10,010 feet), practically the highest 
peak in this section of the outer range, on 27th December 1012. The nest 
three days were spcnt in carrying out theodolite observations ; Captain Oakes 
rejoined the party a t  Ribbuk village, and the party then returned down thc left 
banks of the Yamne and the Dihing and rccrossed to Pasighat on the 4th 
January 1913. 

The computations o'f these observations were workcd out by Captains 
Trenchard and Oakes in  Rotung by the end of January 1913 ; the co-ordinates 
and heights were thus obtained of 24 entirely new points and of 13 other 
points whioh had only been fixed provisionally by the triangulation carricd out 
during the expedition. Most of these points were snow peaks situated on the 
main range, the general outline and direction of which began therefore to 'uc: 

inore clearly defined. 
The main outlines of the plan of operations for onrrying out the survey 

programme hrd been settled by the Political Officer i n  charge before thc close 
of Deoember 1912. 

It was decided that the main advance up  the Dihslng valley from the 
head of the mule road a t  the Ycmbung 

Plan of operations 
river should be along the right bank, 

both to avoicl the dangers of a n  inevitable Dihiing river crossing on the line 
of communicatjons attendant on the alternative route along the left bank and 
also to simplify the maintenance of a detached party working in the Siom valley. 

I n  order that the operations of this Siom party should not unduly dclay 
the main advance up the Dihslng va l le~ ,  the Political Officer in charge decided 
to restrict the number of reqular tmnsport coolies employed by i t  to thc mini- 
mum requirccl for carriage ol' baggagc and a small reserve of rations ; thus 
making the party dependell1 on obtaining local Abor labour for the carrinse of 
its surplus rations, to be sent out to i t  monthly from thc main line of comrnuni- 
cations in  the Dih5ng valley. 

This bold policy proved on the whole eminently successful, thanks largely 
t o  the ability, tact aiicl Iino~lcdge of the Abors ancl their language c1ispl:iycd in 
the conduct of the operations of this party by Cal~tain IIorc, iu politicul cl~:.u*~c. 
Sceing that the Siom valley llad to all intents and purposes not been risitcd 
during the Abor expedition ant1 it becamc very clcar as the advancc of the 
Exploration Party progressccl tlint the only section amon2 tlic X1)ors rcnllp 
iin~~rcsscd by our military sn1)criority as a rcsult of that ex1)cJition was ilic 
actu:~l ICchany group a ~ a i n s t  ~vhich military operntions had 1)rc.n tlil.t.ctc.tl thc 
success ncllievcd by tllo Siom party lnny bo considered remixrlinblc. 

Lieu tenant Iluddlr>bto~ a i d  Surveyor Itamid Gnl nccou~pnnic~l  tl1i4 pnrtj-, 
wllicbll loft ltotung on tllc 2ht11 January 1913 2nd startcd Irorli i l l  n I~itllr\rto 
unslirvc~ycd aron at I<onll)ong village in tho south-eastern corllcr of t ! ~  5io:n 
valley on 28th January 1913. 
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By the middle of January 1913 mule convoys were runnins L i ly  up to 

Rotung. The final stage of this road to the Yembung river had still to be 
re-made and seven stages (about 100 miles) for coolie transport of the main line of 
communications beyoncl i t  had to be established before the surveyors could start 
work in  the unsurveyed area of the DihLzng valley north of latitude 28" 55'. 
The only immediate survey operation therefore for the remainder of the detach- 
ment was the extension of the series of triangulation up to the snow covered 
(and treeless) spur which juts out west into the DihiXng valley about latitude 
28" 45' from the Dihfing-DibLzng watershed. 

From stations on this spur theodolite observations mould not only provide 
intersected points for the surveyors working in  the untriangulated area of 
Peinalioi-chen but would also determine the general position ancl direction of the 
main range east of the big Namcha Barwa peak in longitucle 95". 

The easiest route to t,his spur lay up the Yamne valley mhich rises in  its 
southern slopes. 

The Folitical Officer in  charge agrcecl to the despatch of a party with this 
purpose and decided to accompany it himself, both to make the political ao- 
quaintance of the Padam Ahors and to supervise the recruitment of the local 
Abor coolies required for the transport of the party. 

Captains Trenohard and Oakes accompanied the party to carry out the 
triangulation and surveyors Bhamba Ran1 and Anwar Ali to contour the 
Yamne valley. 

The party crossed from Rotung to the left bank of the Dihfing and reached 
Porging village near the mouth of the Yamne on the 3rd February 1813. It 
marched up the right bank of the Yarnne to Sibbum village, then crossed the 
river and proceeded through Sibbuk village to Damro which was reached on the 
11th February 1913. 

On this date the weather, which had been extraordinarily good ever since 
the detachment reached Dibrugarh early i n  ru'ovember 1912, broke up and a 
period of constant rain and mist set in for the next three months. 

It was realized that the somcwhat bazarclous mountaineering feat of reach- 
ing the top of the peaks of this spur in bad weather ancl the waiting thereon for 
a fine interval would consume too much time and entail the withdrawal of 
numbers of coolies from the main line of advance up the Dihiing vallcy. It 
mas therefore decided to abandon the attempt and to make other arrangcmcnts 
for extending the series in  the main valley itself, and in the vicinity of the line 
of communications. 

After completing the resurvey and contouring of the Yamne vallcy the 
party crossed the divide into the Dihiing valley on 25th February 1913 and 
rcached Geku village next day. From herc Captain Oakes and Survcyor 
Bhamba Ran1 crossed to the right bank of thc Dihfing and marched to Dosing 
villagc, near thc conflucnce of the Shimaag river, with a view to proceeding up 
t l ~ a t  vallcy and worlcing beyond i t  in thc Sike valley to assist thc Siom Party. 

Captain Tscnchard and Survcyor Auwnr Ali accompanied the remainder 
of the party on t,bc rotunl jol~rr,ey tlo~rn the left bank of the Dihiing river to 
the fcrry l~clow I'lot,ung, m h i c l ~  was reachcd on the 9th March 1913, and thcn 
procccr1r:cl up tlic: right bank of thc Ui1i:ing with thc Political Officcr in cliargo 
to Dosing. 

On rcachinfi that placc on 14th March it wag found that thc arrangcrncntfi 
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for extentling the in,zin line of communications up tllc valley hail been disorqnn- 
ized somen-hat by rumours of coming warfare with the A bors further north. 

It was therefore found necessary to curtail the scopc of Captain Oakes' 
work beyond the limits of the Sliirnang vallcy. IIc rcturned to Dosing with 
Surveyor Bhamba Ram on the BGth March 1913 after mecting the Siom 

Party at  Bogu village in  the Siom valley, and having completed the resurvey 
and the contouring oE thc Sllimang valley. 

Final arrangements to ensure a methodical aclvance up thc Dihsng valley 
wcre then rnacle ; the Assa~n Gover~lmcllt having a p e d  to sllpply a rcinforcc- 
lnent of 1,200 transport coolies for which the Political Offiocr in cllarge hat1 
asked early in March. These extra coolies reached Hobo in April and were at 
once sent up to the head of the line. 

By the 24th April 101 3 tlie line of communications llad been extended to 
tile Angong river confluence wl~ere the main party mas rejoiliecl by the Siom 
~)arty, on completion of its work in the Siorn valley. Henceforth it ccascd to 
cxist as a separate party, exaclly three month3 after it mas constituted as such 
in Rotung. 

As u~entioned aLove thc Siom party rcached Kombong on the 2ith January 
1913. Surveyor Hamid Gul first accom- 

Sioln Paity. 
panied Captain Hore into thc south-west 

corner of the Siom valley and oompleted the survey of that portion of the 
lowcr Siom valley up t o  the Sul~ansiri watershed before he rejoined the rest 
of thc party at  Aloug village on the Siom river on the 11th February 1913. 

I n  the meantime Lieutenant Huddleston crossed to the left bank of the 
Siom rivcr from Along and completed the survey of the valley of the Sirit, 
a small tributary of thc Siom, before rejoining the party at  Along. 

Thc small area between the Sirit confluence and the mouth of the Siom 
was surveyed towarclu the latter part of April 1913 by Surveyor Anmar Ali. 

Tlle whole party proccedcd up the right bank of the Siom river from 
Along and reached the confluence of the Sike river, the big northern tributary 
of thc Siom, on the 14th March 1913. 

Dcspite the almost continuous rain experienced during this period the 
valley mas survcyed right up to thc Subansiri watershed, and Surveyor Han~icl 
Gul also lnanngcd to skctch in  the head-waters of the Siu river, a big 
tributary of the Subansiri not completely surveyed by the Miri Xission during 
the prcvious season. 

On the 17th March 1913, the whole party crosser1 the Siom river to Bogu 
village on thc left bank, and piclied up its third and last month's supply of 
rations which had been sent out by convoy up the Shiinang valley from Dos- 

ing, on the main line of communications in tllc Dihiing valley. I t  thcn crossed 
thc Sikc nlld reached Yiyu village on the lcft bank of the Sioln on the 25th 
March 1013. A clepbt of rations to fced the party on its return jonrney (by 
may of thc Silio vallcy) to tile main line of comn~unications in the Dillins 
vallcy was iornlcd at Yiyu, and tbc rest of thc party continueii along thc left 

bank of the Sioirl to complotc thc snrvcy of thc top polbtion of that vdley. Ro 
villagc mas renc:liod 011 the Pith &Inrch 1013. Bctwccn KO and tllc ,lest villnSo 
Pa-urn t l ~ c  Siom brcaks through a, snowy rangc of nlountnins in n very narrow 
gorge. This rangc, known north OF the Sionl as thc l'nri and south of it as 
thc Yorjing mountaills, is n vcry largc spur of tllc mnin Ili111;iIayan rallgu 
and apl~rozilnatcly follo~cs tlie 01" 30' mcritlian fro111 north to soutll, 
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The Pari mountains form tlie watershed between the Sike valley and 
the top portion of the Siom valley, while the Yorjing mountains divide tho 
valleys of the Siom and the Sahansiri. 

The trade path to the upper portion of the Siom valley is very difficult 
throughout the whole length of the gorge, orossing several sheer rock faces (on 
whibh the path degenerates into a series of preoarious footholes) at an altitude of 
about 3,000 feet above the river bed. 

The first of these cliffs, Pu-U, was encountered between Ro and Pa-um 
villages. It proved so serious an  obstacle that i t  was impossible to get any of 
the loads or most of the coolies across it, and the! party possessed no means of 
improving the track by the only possible method of blasting i t  out of the rock 
face. 

Moreover the attitude of the Boris, which had been distinctly nnfrienclly 
since the party entered their territory a short distan'ce below the Sike conflu- 
ence, became openly hostile a t  this juncture and Bo village had to be punished 
on the 29th March 1913. Captain Hore then decided in cons~dtation with 
Lieutenant Huddleston that, in yiew of the necessity of getting the whole party 
back to the main line of communications in the Dihing valley before its rations 
were exhausted, no further attempt shoalcl be made to proceecl further up the 
Biom valley but t.hat the party shoulcl spend the remaining time at its disposal 
before returning to the Dihkng valley in completing the survey of the Sike 
valley ancl any other northern tributaries of the Siom. 

I n  pursuance of this deoision-the only possible m e  under all the circurn- 
stances with regard to the main objective of the Exploration Party in the 
Dihang valley, even though i t  entailed the non-fulfilment of one of the items 
of the survey programmelaid down by the Government of India-the party re- 
turned to Yiyu, picked up the dep6t there and marched up the right bank of 
the Sike river to Gasheng village which was reached on the 11th April 1913. 
From here Lieutenant Euddleston and Surveyor Hamid Gul managed to 
reach the top of a peak on the watershed between the Sike and Sirapateng 
(Sigong) valleys from which the survey of the head-waters of the former valley 
was completed and a useful start in  the survey of the latter valley was made. 

They rejoined the rest of the party, which had meanwhile been prog~cssing 
slo~vly up  the Sike valley from Gashcng village, on the 17th April and then 
crossed that river into the valley of the Sirang, a small tributary stream, up 
which the party proccccled to a pass over the top of Luyor hill-a peculiarity 
common to many Allor paths-situated a t  the hcad of thc Sirang and on thc 
watershed between thc Sike and Diliing rivers. 

After halting on this hill top for Pour clays, the fourth clay fortunately 
being finc and clear, the party marched clo~vn tlie Nidgong rivcr, a Dih5ng 
tril~utary whicll like Clle adjoining and parallel stream tlic Angonp flows 
fro111 south to north, to Jlosins villagc wliicll is 1111ilt on top of a commanding 
1)lulf 1,ctwccn the two lril~utarics and immcd,iatcly nl~ovc a dccp and narrow 
gory; througll wllich tho Dihiing ilowtr 1)clom illis village. 

JTrt,rn Mosiny lllc party innrchccl clown to the Angong rivcr confluence on 
111;: 24tll ilpril, i lnd rcjoined the main party. 

\\'it11 1 1 ~ :  c?tcc:l)lion of' Survepr Anwnr .\li, who111 it was Formtl itnl)ossil)lc 
to clr~ploy af1c.r tho c11tl oJ'A1)ril 1913 

r ~ ~ ~ , u  I ~ ~ ~ I I I  rnl1 ty. 
o\\ ing to lacli ol' trilnsl)ort :~ntl wlio 

I11crc.forc rcnlnincd iu rcscrvc (11 thc nclvaucccl baso on the l 'c~lll~ung rivcr for 
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the remainder of the season, the whole detachment were collccted a t  or near 
the llend of the line of communications a t  the Angong river confluence by the 
beginning of May 1913. Captain Oakes, who had been incapacilated for t l ~ c  

of April by an  attack of muyps, reached the Angong river from Dosing 
on the 3rd May ; and surveyor Bhamba Ram completed the contouring of the 
lvhole area in  the Dihsng valley surveyed during the previous season up to 
latitude 28" 55' by the 9th May 1913. 

Owing io thc failure experienced in February 1913 to extend the series 
of triangulatioll to the range at tht: top of the Yamne valley, tlre northern 
portxon oi the Dihang valley, known as Ycmakoi-chen, which the Exploration 
Party was now about to enter, had to remain untriangulated up to this. 

Lieutenant Huddleston had, however, fortunately discovered on crossing 
the watershed between the Sike and the Yihing that Luyor hill on that divide 
would make a suitable station and that another high hill (Dino) in  the vicinity 
of Pango village on the line of advance could probably be utilized as a second 
station from which the necessary points in  Pemakoi-ohen might be fixed. 

A third hill (Loyung) in the vicinity of Bomo village further down the 
Dihing valley and, like the other two, close to the line of communicatione, was 
sclccted as an intermediate station to connect the two forward stations with 
the series. 

The Political Officer in chargc having mqde all arrangements for escorts, 
sul>plics and transport immediately the suggcstions for this t,riangulation had 
been put before him, the three survey officers were able to leave the Angong 
river to execute it before the midclle of May 1913. 

Captain Oakes reached the top of Luyor hill on the 9th May 1913, but 
owing to bad weather was not able to complete his observations until the 20th 
May 1913. 

Lieutenant Huddleston reached the top of Loyang hill on the 10th May 
1913 and had a very heavy job cutting down the trees on it. B e  managed 
however to complcte all his observations by the 20th May 1913. 

Captain Trencbard accompanied by surveyor Hamid Gul left the Angong 
river on 10th May 1913 to clear the top of Dino hill and erect a signal for thc 
other two triangulators to observe to. This was completed on the 16th May 1913. 

Captain Oakes after completing his observations from Luyor hill pro- 
ceeded at once to Dino hill which he reached on the 22nd May 1913. 

Auothcr spell of bad weather delayed the completion of his obeervationv 
there until the 3rd June 1913. 

By tllis time the head of the line of commuuications had been advanced 
across tho Simpatens river and had reached Tuting, the most northerly ,\bar 

v~llage on the right bank of the Bihcing. Computations of all tllc recell t 
triallgulation were completed by the 13th June 1013, as a result of which 40 
new points were provided for the plane-hblers. Although Caytail1 Oakes 
\\,as able to observc from one more hill (Nisbing) north of Tuting village 
before the ond of June and obtain six more new points it was not found possible 
to extcnd the series north of latitucie 29" 0' bcfore the close of the senson. 

Cvmparcd with the lower portion of the DihrEng basin Pemnkoi-clren 
proved an easy country to survey. It is not only more populous and tlicrcforo 

less denscly forested than the Abor 
Pcmnkoi-ohen. 

country ; thc bold lofty spurs which ruu 
down from tho main rango t o  thc rivcr cnnblc thr: plane-tabler to oliulb nboru 
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the tree level and tlierefore to work far more rapidly than he can in the Abor 
hills of lesser altitude. 

During the first week of June 1913 Surveyor Ilamic! Gul spent solnc days 
in bivouac at altitudes between 11,000 and 14,000 feet on the I?ipung ridge, 
which divides the two right bank tributaries Ringang and Nugong; from 
which he was able to cnmplete the survey of the Yang Sang Chu vallcy on the 
opposite side of the Dihtlng. 

Working a t  the same altitudes Surveyor Bhalnba Ram practically com- 
pleted the survey of Kingang valley betmcen the 3rd and 13th June 1913, 
He mas not able to.resch the pass (Lushe La) a t  the head of this rallcy by 
which the Rbors state a track crosses the main range into the Tsan-po valley, 
as this path ceased to be practicable for loaded coolies half may up the Rin- 
gang valley. 

The head of the line of communications n-as establislled a t  Kopu, the 
most southerly Pei~slioiba village on the right bank of the Dihing, on tlie 
14th June 10i3. The hot weather had set in by this time, the original trans- 
port coolies had been working continuously for six months, and it was obvious 
that operations in the Dihing basin could not be continued for much longer. 

The Political Officer in  charge decided therefore not to extend the line 
of communications beyond Kopu, but to continue the advance up the Dih5ng 
with a small self-contained party (carryinq rations for 20 days) beforc return- 
ing to Kopu. I t  was also arranged that another small party should make a 
similar journey up the Sirspaten? (Sizong) valley to complete the unsurveyed 
portion at its head and reconnoitre the pass over the main rangc by which a 
track was s ~ i d  to lead into the Tsan-po valley. 

The Diliinq Party left Kopu on tlie 23rd June, Captain Trencl~ard ac- 
companying it, and picked up Captain Oakes and Surveyor Hamid Gul, who 
had spent the previous week obseroinq from tlie Nishing ridge and. completing 
the survey of the Kugong vallcy, on the e v e n i ~ z  of t l \ e  same clay. 

The party reached Janyor viilage on 26th June, where Surveyor Ilamid 
Qul was detaclied to ascend the Jijunp ridge betwem the Nugong and 
Pemasiri vallcys. The remainder of tlie p r t y  reached the Pemasiri river 
(near Yortanq village) on the folloming day. 

On the 29th June 1913, Captain Trenchard left thc main party ancl with 
a small escort commanded by Captain Yeinherton, R.E., marched up tlie left 
bank of the Pemasiri river, rcachii-tg Ani Basam, one of the halting places 
on this important trade route just beyond the junction of the Pemasiri ancl 
the Doshung Chu that tveuing. On the following day he crossed the divide 
into the Doshung valley and marched up the left bank of that river to 
ihc pass (the Doshung La, about 13,500 feet) over the main range at the head 
of the valley. Thc pass, an  easy one, mas crossed on tlle 2nd Jnly 1913. 
Next day tllc party rcacehcd Phea Doshung, n small village on thc right bank 
of thc Tsan-110 about half-way bctween the villagcs of Chilagong and Gyala, 
t ~ l ~ c l  mas reccivcd in a friendly and hospitable manner by thc villaqers. 
Chilnqong is an important, if not the principal, village of the Rongbu district 
of Ti1,c.t and is Illrcc clays' riclc west of Phca Doshung. Gyala is two days' 
I.idc nol-th-east of l'l~en Doshunq. 

T l ~ e  4 t l l  July was spent on n ncig11l)ouring hill, but unfortunately bad 
~r ml hcr prchvr:ni ( ~ 1  :111y t ri>qnornel,ricd o\)servntions ,cling carried out. A 
Ir'anc:-tnblc ~ k c t c h  I~owcvcr \\as niadc 01' tlic postion of the Tsan-po ~ a l l c y  
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visible from this hill and of the neighbouring areas compiled on the spot from 
the topographical information freely given by the local inhabitants. Lack of 
.time and rations and the necessity of rejoining the main party in the Dihing 
valley on the arranged date rendered it impossible to continue the march from 
f hea Doshung to Gyala. 

The headman of Gyala reached Phea Doshung however on the evening 
of the 4th July to visit the party and absolutely confirmed Kinthup's account 
of the Tsan-po breaking through the Himdayas just below his village and 
flowing into Pcmakoi-chen on the other side of the mountains in a vcry deep 
and impassable gorge. About the falls this headman was reticent and con- 
tradictory ; the general impression he gave both officers of the party mas that 
falls undoubtedly do exist even if they are not as big as described by Kinthup. 

With the knowleclge that Captains Bailey and Morshead were on their 
way to settle this question definitely as a partial consolation for the disappoint- 
ment of not being able to forestall them, the party left Phea Doshuug on the 
6th July 1913, recrossed the Doshung La the following day, and rejoined 
the main party on the Pemasirl river on the 9th July 1913. 

Owing to continuous bad weather both on the outward and return 
journey i t  was not found possible to survey the Doshung valley in detail nor 
even to malte any astronomical observations. A prismatic compass traverse 
of the whole route was executed, which mill be adjusted eventually with 
Captain Morshead's survey in the Tsan-po valley. 

Tho recoilnaissance survey, based on this traverse, of the whole area 
oovered during this exploration is however fairly complete. 

On the 29th June 1913 the Political Officer i n  charge, Captain 0aL-e~ 
and the main party continued the advance from the Pemasiri river up the 
right bauk of the DihtLng river. On the 4th July they reached the Chhanjuk 
La, a pass of low elevation on the south-eastern extremity of the watershed 
between the valleys of the Pemasiri and the Nyalain Chu. 

Captain Oaltes completed the survey of the Dihiing  alley in detail up to 
this watershed on the right bank; on the left bank he completed the survey 
up to the confluence, near Khapu village in  about latitude 29" 30', of the 
big left bank tributary the Chimdru Chu, thus effecting a very satisfactory 
connection with the survey Captain Morshead will have made in that valley 
and also in the Dihang valley north of latitude 29" 30'. 

The party found on reaching the vicinity of Khapn that Captain 
Norshead had left that village a short time previously and was proceeding up 
the loft bank of the Dihiing towards Pomed. He  had been informed pre- 
viously of the extreme northern limits to which the surveys of the Sbor EX. 
ploration party could be carried. 

Owing to the time limit imposed by the arrangements for the retirement 
of the whole exploration party made before the Dih5ng party left Kopu, the 
Political Officer in charge and Captain Oalies were unable to continue their 
journey across the valley of the Nyalam Chu, the last of the big mountain 
torrents on the right bank of the Dihiing, and reach the eastern end of the big 
gorge through the HimtLlayas. 

The raturn journcy down the DihtLng vcllley was started on the 6th July 
1913, the Pemasiri river bcing reached on the 9th July 1913. 

Surveyor Hamid Qnl, having reached the top of the Jijuog ridge from 
Janyor villago on thc 28th June 1013, speut a meek in completing the survey 
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of the southern and western portions of the Doshung valley up to the crest of 
the main rangc. Continuous bad weather prevented him from completing the 
detailed survey of the whole of the 1)oshung and Pemasiri valleys; he was 
however able to do a oertain amount of reconnaissance work which, colnbiued 
with that of Captains Trenchard and Oakes in this area, provides a complete 
and fairly accurate survey of the main range a t  the head of the Doghung 
and Pemasiri valleys up to the big Namcha Barwa peak, and also of the two 
valleys up to the Pemasiri-Nyalarn Chu watershed which takes off from the 
main range in the vicinity of that peak. 

Surveyor Hamid Gul rejoined the main party a t  the Pemasiri river on tile 
9th July 1913. 

Next day the reunited party started its long march down the 
valley, acting as the rear-guard of the whole exploration party during the 
retkement to Kobo, which was reached on the 9th August 1913. 

While the main Dih5ng Party was making its final advance up that 
valley Lieutenant Huddleston and Surveyor Bhamba Ram accompanied a small 
party under the command of Captain Hore up the Sirapateng valley. Leaving 
Miging village on the main liue of communications in the Dihiing valley on 
the 19th June  1913, the party crossed to the left bank of the Sirapateng (Big- 
oog) river at  Icerak on the 215% June and continued its advance up the valley. 
The junction of the Simu v i th  tile Sirapateng river was reached on the 27th 
June and fro111 here tlie party proceeded up the left bank of the Simu river to 
tlie top of the valley, reaching the Lungma (Lulung) La, the 13,500 pass on 
the main range by which the track crosses into the Tsan-po valley, on the 30th 
June. 

Orang Gaclia, a village on the right bank of the Tsan-po, is said to be 
only t ~ o  days' march by a good Y n k  road from tbe Lullgrna La. The party 
had bcen dfhlayed considerably in its advance up the Sirapateng valley by the 
extremely bad condition of the alleged trade route. Much time was spent in 
repairing and rebuilding the cane bridges over the numerous side streams, all of 
n-hiol~ mere in flood from the continuous rain esperienced throughout the whole 
joilrncy. 

The party was ~ ~ n a l ~ l c  therefore to continue its advance over the Lungma 
La into the Tsan-po vallcy in the time allottecl for this exploration, nor could 
Lieutenant Il~~ddleston carry ont any survey of the western slopes of the main 
range from tllc pass. The continuous bad weather made it impossible even to 
survey the Sirnpntcn,o valley in detail; a prismatic compass traverse of the 
route was made and the reconnaissance fiurvey of the whole valley based on 
this 1rav1:rsc is coii11)10te and vcry fairly accurate. 

T l ~ e  party rot~~rnctl  to Miqit~g village on the 7th July 1913, whero Lieute- 
nan t  IIudrllcqton mas eml~loyed for t l ~ e  next week in determining an nccurato 
hcigllt I,y tlrco114,lite oh~~~rv i~ t ions  for the Sirapnteng confluvnoe. Thence he 
arltl Sltrvcyor l{l~alul);l linm morclletl down the Dilljug valley, reaching Pasi- 
gllat on thc: 'LCllr July aud I<ol)o on tho 9th August 1913. 

Tlr~ wlrolo tl,:t,:~chmt.nt onlbnrkcd on a river ~teamer at Kobo on the 14th 
Ati : ,~~s l  ar~rl r~enclrotl Guuliiiti on tho 17th August, where the khalaeis mere 
paid off :111rl cli+clrtrrgod, 

l'llr: ollicc:r9 ant1 nurvcyorv of the dotacllment, who hnd been tran~forrod 
to tl,c: bc;.tl-qunrL~.~.~ of thc C~~qIvru Circlu on domohilization of the Abor 
Exploroliorr jurrly, ruacl~cd Bllillong on the 18th August 1018. 
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Despite the length oFtlle season, which lasted from the 7th November 
191% until tho 14th August 1913, the detachment did not experiehce much 
sickness. One officer had an attack of mumps in April 1913 and the dthcr - 

two officers suffered from malaria during the return journey to Kobo in July 
and August 1913. The surveyore and khalasis escaped serious sickdess in 8 

remarltable manner ; only one khalasi had a milJ attack of pneumonia during 
Marc11 1913. 

8. A short recapitulation of the sui.vey work accomplished in the 

The Geograpl~icnl results of the sunrejs of basin of the Dihrtng river partly during 
1911-12-13 in the Diheug river basin. 1911-12 but mostly in the season 1912-13 
mill show to what extent the requirements of the Government of India 
have been fidfilled, 

WEth exception of the head-waters of the 8iom river the whole area sf 
the Dihrtng river basin, from the Nrallmaputra river in the south to the 
confines of Til~et sad Pomed in the north, has been surveyed in detail-for the 
most part rigorously-on the scale of 4 miles to 1 inch, the hill features being 
deliueated by approxilnate contours a t  250 feet vertical interval. 

Satisfactory connections along the entire lengths of the common margins 
have been made with the surveys of the D i h n g  Exploration party to the east 
along tlie Dihiing-Dibiing watershed, and with the surveys of the M h i  Nission 
of 1911-12 to the west along the Dihrtnq-Subansiri watershed. 

The southern slopes of the outer range of the  north bank of the Brahma- 
putrn river from the Simen river in the west to the Sesseri river in tlie east, 
an  area which, strictly speaking, is not contained in  the actual basin of the 
Dih5ug river, have also been surveyed in detail. 

The detail surveys are based on a good minor series of triangulation which 
emanating from the Asssm valley (G. T.) series in tlie -Brahmaputra valley, 
has been carried over the outer range and extended int:, the Dihiing valley up 
to latitude 29" 55'. From this series of triangulation 30 pealis have been 
intersected on the main range of the Assam Hirnsllayzzs boundiug the basin to 
the north aud n0rt.h-west mllicli dcteruline the position and direction of tllc 
range from longitude 94" in  the south-west to longitude 96" i n  the north- 
east. 

Tht: greater portion of the entire length of this section of the main range 
has also been surveyed in detail (on the Dihriug side) up to the. crest of the 
range ; only the small portion at the head of the Siorn valley between longi- 
tude 94" and 8A0 15' has not been surveyed in addition to being fixed triflu. 
gulation. 

TIVO l'asscs on the main range by which the two main trade routes froul 
thc Dihnng valley cross iuto the Tsnn-po valley-the Doshuns Ln at tile 
of the river of that name, aud the Lungma (Lulunp) Ln nt t l ~ c  henil uf 

tlie Simu b r ~ n c h  of the Sirnpatcug (Sigong) rircr-hare bem nccurntely fisLld 
aucl thc routes leading to them surveyed. In addition four pwscs of millor 
iluportnnce, tlie Deynn La and Dcu1y.z La at the top of the Nugonp ~nllt.y, tile 
'l,u~11e Ln at tlic top of thc Riugnng ~nllcy, unil nn unnnmcd pass ot tilt. l lktnkl  

of the Simpalcng river, havc l)uc\n fiscd npprori~llatcly ; the pnths ltba&ng t,, 
t\lcm nrers not coiupletely sun-cpcd 01111 ~ ~ O ~ U S C  t h y  founll i~npoz;yi~l l~ 
for londvd coolics. 

Finnlly t,hc aljprositnntc positions of thc Nnm Ln, hy whioh tho routo fmm 
tllc northern part ol' I'cmalioi-ohcn up the Nrnlalu Cllu crO(jsCr3 tho m ~ n  r:iuyq 



68 RECORD8 OF THE SURVEY OF INDIA, 1911-12-13. ~ O L .  Iv. 

to  Gyala, and that of the Tunga La a t  the head of the %om valley have been 
obtained from local information. 

The course of the Dihgng river itself and those of all its tributaries south 
of latitude 29" 30' (except the head~waters of tbe Siom) have been aocmtely 
surveyed up  to that parallel. 

The correct position of the Tsan-po river in  the neighbourhood of G ynla 
has also been determined, which enables us to correct the course of that river 
a9 shown on existing maps from Chetang to Qyala ; and a certain amount of 
new geographical knowledge about the country to the ~ o r t h  9f the main range 
has been obtained. 

The identity of the Tsan-po and the Dihiing as one and the same riveF 
has been established to all intents and purposes. Kinthup's statement that the 
Tsan-po broke through the Himalayas from Tibet to Pemakoi-chen in a deep 
gorge has been confirmed, the position of this gorge has been fixed with a 
fair degree of exactitude, and only a short length of the Uihiing river (probably 
not more than 30 miles measured along the bends oE the river) between 
latitude 29"30f and the eastern end of the gorge in about latitude 29" 45' 
has not been surveyed, though actually me are able to show this small portion 
on the map with tolerable certitude from local information pending the final 
confirmation of Captain Morshead's surveys. 

These will also confirm and of course oorrect the sketoh map, which 
been compiled from local inform%ion, of the areas known as Potodh, Pomed 
and Poyul which lie to the north of Pemakoi-chen and which are drained by 
the big river Po Tsang Chu and its tributaries. 

The headwaters of this river (known as Nagong Chu) were discovered by 
Hurveyor A. K. in the autumn of 1882 flowing west after rising in the moun- 
tains in which Shuiden Qom-pa is situated in about latitude 2g030', longitude 
97" 0'. 

It is now clearly established (though actual surveys in confirmation al-e 
still wanting) that this Nagong Chu or Po Tsang Chu does not flow into the 
Dibang river or into the Rong Thod Chu, but that it joins the Dihang river 
in  the vicinity of Gompone monastery a t  or near the eastern end of the big gorge 
through the Himalayas. Whether this river pierces the main range a t  any 
point higher up in its course must remain a moot point until the question is 
se t t ld  on Captain Morshead's return to India; all the evidence we have 
obtained up to the present points to the fact that the big range of mountains 
discovered by A .  K. in 1882 on his return journey to LhSsa from Shuiden 
Gem-pa, which bounds Potodh, Pomed, and Poyul on the north, and divides 
that country from the valley of the Qiama-Nu Chu (or Upper Salween river) is 

a section of the main range of Himalayas ; in which case the Po 
Tsang Chu would not break through i t  at any point. 

Unfortunately i t  was impossible to carry out that particular requirement 
of the Government of India to fix the main range east (or probably north) of 
the Tsan-po Gorgc. 

If, as has becn suggested above, the range trends nearly due north from 
the gorgc-and visual evidence was obtained a t  Phea Doshung to support this 
theory-and joins tho mountains which divide Potodh, Pomed, ancl Poyul 
on the south from thc valley of thc Giama-Nu Chu on tlie north, it would not 
be possible to survcy or even fix the direction of such a rangc approximately 
without entoring Pomed. 



 his the Abor Exploration party waa unable to do, even hod lime permit- 
ted, owing to an insufficiency of transport and esoort. 

As a net result of tllc eurveys executed during 1912-13 i t  may j:airly ho 
claimed that the whole progilamme of survcy for the Abor Exploration party 
as laid down by the Government of India has becn practically a~compliuhed. 

9. During the Abor Expedition in 1911-12 a short series of triangula- 

Triangulalion. 
tion, Lased on the side NlLri EI. 8. and 
Dutia P. 8. of the Assam valley (G. T.) 

series (Synoptical Volumc XXII), was carried northnlarcls over the outer 
range illto the Dihiing valley. Two stations of this scrics, Bapu h. s. ancl 
Torne 11. s., are situatcd on tlic outer range ; the othcr two terminal stations, 
Sadap 11. s. and Kamkam h.' s., are situated in the lower portion of the 
Dihting valley in about tlic latituclo of Kebang village. Namkam h. s. is on 
tho left'bank of the Dihnng, on thc soutlier~~ cad of tlle watcrsherl between that 
river and t l ~ c  Yamnc ; the otlicr three stations are on the right bank of the 
Dihjng river. When this scrics was computecl during the summer of 1912 the 
figures were " ground dowll" roughly ; the mean triangular error is 4.0 seconds 
and the mean linear error for four common sides is 1.8 inol~es per mile. 

It may therefore be classed as good " minor " triangulation or even better. 
A iifth station Pangi h. s. was observed at in connection with the seriep, but the 
triangle Torne-Sadap-Pangi is a supplemciltary one and not part of the series. 

North of the series five independent stations in the Dihring valley were 
observed from-Arte, Simong, Gelcu, Sl~umsing and Yeram. They coulcl not 
be conncctccl with the serics in the orclinary way and were computecl by inter- 
polation from some of the intersected points fixcd from stations of the series. 

Altogether 45 new intersected points were fixed during 1911-12. 
I n  1912-13 the series was considerably extended by the Abor Exploration 

palsty. Bapu h. s. nras re-obscrved at and a new station, Kine h.  s. situated on 
the outer range east of the Dihting, mas also established before the close of 1912. 
Kine was fixed by two triangles, one angle of each being unobservecl. The 
observstions mere however made to opaquc signals and the tmn values 
obtained for the sidc Kine-Bapu show a discrepancy of only 1.3 fect, or 0-9 
inches per mile, so tbnt Kine may be consiclerecl ~vell fixcd. 

A plain's station mas also fixcd in  December 1012 ~t Pasighat, included in 
series chiefly to provide an accurate point for tho closing of traverses across 

the plains bctween the Brahmaputra and the outer range in future. 
After the failure of an attempt, made in February 1913, to extcnd the series 

porthwards by establishing stations on thc big spur at  the head of tlie Panlne 
valley, the series was eventually completed about the beginning of June 1013 by 
observations made from threc new stations west of the Dihting river, Loyung 
h, s., Luyor 11. s., and Dino 11. s: 

The first is situated on the right bank of the DihSng near Bomo rillage, 
the second on the Sike-Dihang watershccl, and the third on tlie right bank of 
the DihtLng near Pango village. 

Though all tlie angles of this triangle Loyng-Luyor-Dino mere obserl-cd to 
signals, the triangular error being 3 seconds only, it was not possible to connect 
it with the two forward otations in the series of tho prcvious season. The con- 
nection with the series had to be made as follows. Tllc siclc Kine-Loyung was 
obtained from trinngles (with onc nugle of en011 unobservecl) off fiva n-ell fisetl 
iuterscctoil points. A nlcen ol the v a l ~ ~ c s  was tillicii giving a probablc error 
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of 12 feet, or 0.3 inches per mile. Off the corrected sides of the same five 
triangles the side Loyung-Dino was obtained, the mean of the five values giving 
a probable error of 6 feet, or 3.4 inches per mile. From this mean value 
of the side Loyung-Dino, the triangle Dino-1,oyung-Luyor was computed, giving 
ono value for the side Loyung-Luyor. Another value for this side was obtained, 
the mean giving a probable error of 10 feet or 9.7 inches per mile. 

These two values for the side Loyung-Luyor differed by 4 feet only, or 3.8 
inches per mile. The mean of these two values was accepted as the final base 
from which the triangle Logung-Lugor-Uino was recomputed. 

North of thcse three stations, but unconnected with them, an interpola- 
tion w m  made from seve~al well fixed intersected points a t  Nisliing h. s., on 
the ridge of the same name near Geling village, towards the end of June 1913 
to provide a few more intersected points for the plane-tablers. I n  addition one 
station with an  auxiliary station near it was made a t  Miging village in July 
1913 for the purpose of obtaining an  aocurate value of tlie height of the 
Dihlng river at i h  junction with the Yirapateng river (1,270 feet). 

As a result of the triangulation carried out in 1912-13 it has been decided 
to treat the five independent stations, Arte, Simong, Geku, Shumsing and 
Peram of 1911-12 merely a s  intersected points, and all work dependent on 
them has therefore been rejected. Many of the intersected points fixed in  
1911-12, having been fixed more accurately in  1912-13, have also been recom- 
puted. 

The total nnmber of intersected points which have been finally obtained 
from the triangulation of both seasons is 125. 

KO useful purpose would be served in working out a mean linear error for 
all these intersected points, as so many special factors which cause the errors to, 
vary abnormally in  any trans-frontier triangulation mould have to be taken 
into  consideration. 

Errors in  rays to sharply definrd snow peaks for instance are natnrslly 
less in  proportion than in rays to rounded jungle clad hills. The quality also 
of the northcrn portion of the series as triangulation is not, by nature of its 
connection, as good as the southern portion, 

The mout accurately fixed intersec~ed points, rit., nine sharply dcfined 
R D O T  peaks werc computed in  morc detail than the rest becausc thcy were 
rr.rl"irctl for use in extending the triangulation. 

Thew nine peaks sl~oultl Rerve as well fixer1 poinh from which an cstcn- 
hir,n of tlir trianql~l~btiou to the north and north-east could in future be uindc 
i f  ncaccss:bV. 

S o  connec.tion has been made wit11 tho trinngulation rscoutctl l)y tlio 
Bliri 11 ;.,inn S L I ~ V C Y  tlc~t,ncllment i 11 19 L1-12, or by tlie Dibiiug Exljlorntion 
, , :~r (y  i l l  1012-1.7. Sonic of tlle ~)c;~l is  on a part of tlie Dillin:-Subansiri 
ls:rt(*r,lrr.cl ( tho comrrlorl marcill ) i~ltc~rscclcd fmm tlie Dihiing series appcnr 
t o  hc icl~ntic.nl wit11 t l ~ o ~ c  A~tx1 11y the M i r i  Mission triangulalion, I~ut tllcre iu 
k t l  llicir*,, t c1iwrcprrnc.y 1)ctrver~n thc coortli nntos in ncsrly rvery caw to nffcct t l ~ o  
ut,rh r , f  t ljrb pl.~r~r*-tnhl(-r c~onsideml,ly ( cvr:11 on tlic a-incl~ scnle ) i f  I~otll s e t s  
(.I l v . i r , t q  nrv I I W : ~ ~  iu~liqc*ri~~iinntc.ly. 

,I pnrl in1 r.xl,lnllnt ior~ of t hi3 (Ii~crepnncy lic9 in thc fact thnt, altllougI1 
I t r , t  I ,  I l l r -  Sut)nrr.r~r i : ~ r r r l  Di11:inq t,rinngi~lntion cmnato  from tlie sanit' ~ l s ~ l u  

k r r l l ~ y  cc.rirw, t l ~ c w ~  irlonlirnl ~nlnks hcre obncrvcd from opposito qitlt-q of tb0 
w . ~ t r . r ~ l ~ d ,  diflorc~~t f~ ,utum on tlrc uorrlc pc'ak bcing obscrrccl to hour cither 
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side. Another reason is the inferiority of the Subansiri series ae compared 
with that in the Dihiing. The Bubansiri series of 1911-12 was extended from 
Colonel Woodthorpe's ' stations of 1877-78, which are connected somewhat 
precariously with the Assam valley series. 

If therefore the Subansiri series is ever extended nortllwards witlic~ut 
revision it is doubtful whether the intersected points of the IIih5ng serier on 
this watershed can be utilized for accurate theodolite interpolations in the 
Subansiri valley unless some means can be devised to connect the two series 
and adjust the present discrepancies. 

No identical points on the common margin the DihLng-Dibing watershed 
have been fixed by the Llihang and Dihiing triangulation. Even had the same 
peak been fixed in  any case from either side the discrepancy between the co- 
ordinates would be consiclerable, as the two series are not in  the same terms and 
the basis of the Dibiing triangulation is unreliable. 

During both seasons it proved a difficult and tro~~blesome matter to arrive 
a t  a satisfactory coefficient of refraction. Seeing that even in  the h e s t  spells 
of weather i n  the Dihang basin all snow peaks and most of the lower hill tops 
are invariably hidden in cloud after 8 or 9 A.JI., for the rest of the day, nlost 
vertical angle observations have to be taken in  the early morning instead of 
at  the time of minimum refraotjon. This may possibly account for the large 
discrepancies mhich have been experienced in  working out this coe6cient. 

Eleven reciprocal values for heights were obtained in  1911-12 ; five of 
these mere from the hills to the plains, but the mean coefficient for the remain- 
ing six values in the hills worked out to -041. 

Though this figure seemed too low it WM adopted in the absence of any 
other more reliable data to work out the heiglits of all the intersected points 
fixed in 1011-12. However, as the triangulation of 1912-13 ma$ estendetl 
northwards, clisagreen~ents in  values for heiglits of the more distant, intersected 
points indicated that this coe5cient was too low and that the correct coefficiellt 
mould probably be about -060 or -0G5. 

As s result of all the triangulation of 1012-13 seven more reciprocal hciqht 
values mere obtained, six of which Kere in  the Iiills. Tlie mean coefficient for 
these six values worked out to -079 ; and the mean of tlie twelve ralues of both 
seasons therefore g i ~ e s  a coefficient of .060. 

As however the Dib5ng triangulation of 1912-13 had resdted in n mean 
coefficient of ,069 from 21 reciproonl height values, tlie mattcr w,w referred to 
the Superintendent of the Trigonomctrical Survcy n-110 declid~ul that tllo usual 
cocfficicnt -070 should be ndo1,tecl. Tlic heights of nll thc inte=ted points 
fixcxl in  both seasons hare been recoinputed with this cocficient. 

ti" microineter theodolites (by 'l'roughton C% 8ims) W C ~ O  ustd both B C ~ S O I ~ Y .  

Though tllrce lil~alavis aro rcquircd to onrry oil@ of tllcsc i~lstrmnrnts nltd j ts  
shnd, this disndvant'ngc is greatly out~vei$licd by its superiority orcr n liplltcr 
vernier iust,rnment, bot,li in accurncy nlld flie C ~ S C '  nlid ( ~ ~ L ~ C ~ U C S S  wit11 lyhith 
observations can 1,e mndc. 

Usuallj it found quite ~umcicnt  to rend only oiic Iiorizontd and ant, 

vertical niicroscope, a great coilaiderntiol~ on the h'ortli-Emb Frontier \vher+l 
speed in obscrviilg is a11 cssontiul owing to the liulitatioliv imposed by w 
extremely adversa cliulatc.. 

Tho adjuvtuloilt of tho ulicromotcm of thew instr~uucnb is not dTcctt~l hy 
rough u e w  nonrly M lnuoll na wight bo ospoctcd. It was only possible to uat, 
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For this reason no contouring could be done, all hill features were shown 
by (horizontal) hill shading. 

The following table shows the total outturns of the individ.ua1 members of 
the Abor Expedition Survey detachment in  1911-12 :- 

The large difference between thc aggregate of these individual outturns 
alld tllc total area (2,300 square miles) surveyed is due to the unavoidable 
duplication of work caused, :IS on most military expeditions, by the inevitable 
subordination of survey consiclerations to military aod political requirements. 

The iluinbers of working clays sliowii in  the above table are only appro~ i -  
mato ; it is iinpossible to work out accumte totals expressed in complete mork- 
ing clays put in by surveyors employed with military expeditions and explora- 
tion parties. As has beon mentioned in a preceding paragraph practically the 
whole of the plane-tabling was accomplished in the last three months-January 
to March 1912-bcfore the Expeclition returned to India. 

Bcfore the Abor E~plorat~ion party started aork  in 1912-13, the outline 
fair shcet of the prcvious season's mork had been drawn ancl all the triangula- 
tion data lincl bcen comlmted. As the same area had to be covered again during 
the advance up the Dihjng valley i t  mas decided to contour the mork of the 
previous season. 

Blue prints on mounted drawing paper of the fair outline sheet mere 
accordingly obtained and given to the surveyors of the Abor ExploraLion 
Survey cletaclin~ent to facilitate this mork. These blue prints vcre attached 
to the planc-tablcs by a few strips of adl~esire plaster, a, small overlap of the 
print being first turned down all round the edge OF the plane-table. This 
nrrannement provcd vcry sntisfnotol*y and resulted in very little distortion. 

Except lor the fringe of flat densely forested country between the 
Brahninputrn and the outcr rangc the whole area (about 2,000 sq. miles) sur- 
veycd in t l ~ c  previoua scnsoll was thus colltourcd during 1912-13. 

Tliis entailed pmctic:~lly the resurvey of the whole of this arc% and in- 
ciclcntally discloscd the excellence of the nork of MI.. S h ~ r  Jang and S u r ~ e ~ o r  
Hanlid Gul in 1011-12. 

Tliis work of contouring the lo~vcr l~ortion of thc Dihiing basin was con,- 
plctocl in thc first linlf of t l ~ c  scasoii 1012-13, ml~ile tlie cstcnsioil nortlrn-nrcls of 
the main lint of comiiiunicatio~is was in progress. As tlie extension of tlle 
serics of triangulation was also co1nl)lcted beforc the Explorc~tion party renohed 
the unsurveycd area in tlic ilortlicrii p:~rt of tlic DillSL~q l)nsi~i, thc plnne-tab1t.n 
wcrc supplicd with triangulntcd points bcforc starting work in this nrra, and 
so merc ublc to opt inue  thc work of contouring throughout tho scnsou. 

L 

Name. 

Mr. Sher Jang,  Khan Bahadur , 

Surveyor Hamid Gul , 

11 ALdul Majid . 
,, Abdur Rnhim 

)) Shah h1uhammad . 

Outturn, 
eqrlare miles. 

1,43 1 

1,512 

230 

33 5 

92 

Approximate 
number of 

working bye.  

5 0 

6 0 

1 5  

2 5 

4 
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The upper portions of two valleys only, the Sirapateng and the Doshung- 

Pemasiri, could not be accurately surveyed and coiltoured owing to the had 
weatlier experienced while the surveyors were working in them. Reconnais- 
sance surveys (based on prismatic compass traverses) could only be accom- 
plished in these two cases, comprising a total area of 722 sq. miles. The area 
rsurveyed in detail and contourecl in the remainder of the Dihsng vallcy basin 
during 1912-1 3, including the 2,000 sq. miles resurvey of the previous scasoa's 
work, amounted to 5,478 sq. miles. 

Tlie total area surveyed in the Dihslng basin during 1912-13 is therefore 
6,200 sq. miles. 

I n  addition a reconnaissance survey of about 140 sq. miles was executed 
1)y Surveyor Hamid Gul of the head-waters of the Siu valley, a tribulary of the 
Subanshi river. 

'Thus the total outturn of the plane-tabling in 1912-13 amounts to 6,340 
sq. miles. 

The follo~ving table shows tho total outturns of tllc individual rnc~nbers of 
the Abor Esploration Survey clutachment :- 

Name. 

Captain Trencharcl, R.E. . 
,, Oakes, R.E. , 

Lieittenant Huddleston, R.E. . 
Surveyor IIamid Gul . 

,, Bhamba Ram 

,, Anwar Ali . 

I 
Outturn, sq. miles. 

Approximate 
number of 

working days. 

11. At the close of the Abor Expeditioii rough outliile ancl hill originals 
werc preparcd in Kobo ~vllile the detach- 

~ a p p i n g .  ment mas awaiting dcmobiljzation orclers 
a t  tlie beginning of April 1012. 

From these a provisional map of the survcys of 1911-12 was publishccl in 
colours by the Map Publication Office towards tlie end of tlie same month. 

By the end of September 1912 all thc computations had been finished and 
the outline sheet of the fair map was practically completed. (Blue prints of 
this outline sheet mere used in 1912-13 for tlre resurvey and contouring of that 
arca). The fair map of the Abor Expcrlition Surveys was not completccl nor 
pul~lishcd howevcr, as the Surveyor Gencrnl decided, when sanotion for the 
operations of 1912-13 had been received, that publication should await the 
completion of surveys in that scason. This mappil~g is now in hand. 

12.  Mention has already bcen made in paragraph 6 of this report of the 
explorations of Kinthup in the Dihslng 

Thc F:xploror Kinthup. 
basin between 1881 and 1884. 

As prominence has bilen given of late to the opinion of certain gcographera 
that the gec,:rapl~icd information wl~icli Kinthup clupplied about tho 1)iliing 
1)ahin wa8 rncrcly collected l ~ y  lrim in Tibct without visiting the Dihslng vnllep 
n d  ia 1Lcrelorc unrcliablc, this report seems a fit p l ~ c e  togxamine his work 
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briefly i n  the light of the recent surveys cnrriecl out by the Abor Exploration 
party. 

Firstly the accuracy of his names is very striking. I n  Pemakoi-chen a d  
the Abor country hc gives 57 names of which 36 fall within the arc8 recently 
surveyed. Of these 34 names only 6 were not found : t\! o being names of caJrlpH 
or caves, one a village since deserted, while the other three might well be 
known now under different names. Of t h ~  remaining 23 namcJs which Kin- 
thup gives beyond thc arca recently surreyeil :111 excwept threc were confirmed 
by inform:~tion obtained locally by the Political O5cer in cl~arge of tllc 1111or 
Exploration party ; two of the unverified namcs being those of caves and tho 
third that of a pass. 

Secondly, his description of the physical feature9 of the clifferent raiZs in 
~ h i c h  he travelled is remarkably correct. I n  the more intricate parts of this 
tangle of hills and winding rivers i t  was sometimes difficult to pict~lre the 
topogl.aphy from his account before actually visiting it, but, as a rule, it nn~lld 
be impossible to give a more accurate descr i~ t~on in as few R ords. 

Seeing that he was unable to kecp a writtoil record O F  his travels es- 
tending over a period of four years the accuracy of his account is reruarkable. 
I n  the area recently surveyed he only appears to have made two geographical 
mistakes xvorth considering :- 

(i) Between Mobuk (or Gobuk) and Onlet (now known as Olon or 
Milang) villages he mistook the Yamne valley for t l ~ a t  of the 
Dihkng. 

(ii) He stated that the river issuing from Sanga Chu Dzong joins the 
Tsan-po about three miles from Miri Padam. 

As regards the first mistake angone who has experienced days of conti- 
nuous rain and mist among the intricate and often very deceptive hill features 
of the Abor country will realize how easy i t  is even for trained topographers to 
make such mistakes. Further i t  m>ust be remembered that a t  this the most 
southerly poirlt in his journey he was attempting to reach Assam and mas 
following the direct trade route from Simong in the DihsLng valley to Sadiys 
when he was turned back by Padam Abors a t  Onlet (Olon or Milang) village 
in the Yamne valley. It is easy to understand how, after crossin? the low 
saddle from Simong into the Yamne valley he must have conoluded that tile 
river bclom him flowing south must be the same as the one he had just Icft. 
The second mistake appears to be thc result cf one of the fcm attempts he made 
to compile a topographical description from local inform at ion without actual] 
visiting the ground. As this particular bit of information was obtai~lcd from 
Abors whose lsngungo hc did not understand i t  is not surprising tllat hc madL. 
this mistake. Wit11 these exceptioils Kinthul) made no serious mistalies. 

$ome of his critios, with the very insullicient knowlcclge of the I)illsnc 
basin obtnincd only i11 tho Abor Expcdition of 1011-18, have fnstcllell ol, 

trifling details in his rcport in thcir atteni1)ts - to provc that his \\-holc n,-collnt 
is purely imagiuary . 

Onc critic, for instance, maintained that thcrc are no pinc trccs or .'1,1 lCJ in 
thc Allor country ns stntcd by Kinthup, and esprcsscd his sllrl),ibC) rhilt 
Kinthup should hnvc omitted to mcntiou Jitlo, a large -1bor vill:l; 0 1  - ur.:~r tll~. 
junotion of thc Ynng Sang Chu with thc Yi1i;illq. 

1<inthul) may not hnvo known tllc rlifTcrcnt rariutics of co~ l i f r~ r ,  or inny 
hnvc bcon wrongly translated. Onc vnli,>(y, tho cyprcss, flourishcs ill lllallv 

L '? 
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parts of the Abor hills, and with the crab apple (eaten by Abors) has been 
found in most of the localities described by Kinthup. Jido village was not 
built until three years after Kinthup had returned to India. 

I n  short the theory that he must have ascended some high mountain in 
Tibet overlooking the Dihiing basin from which all the villages on the Dihing 
mere pointed out and described to him, and that he merely committed all these 
names, details of routes; etc., to memory without leaving Tibet is utterly ludi- 
crous, specially nhen  advanced by those who hovc themselves visited even o 

small portion of this Dihiinp basin. 
His account has been confirmed in the most rerna~.kablo manner and we 

are now able to establish Icinthup's claim to honoura1)le record in  the aimals 
of the Survey of Inclirt, which he serve1 with such zeal ancl devotion to dyty. 



EEPORT ON THE MIRI MISSION SURVEY DETACIINENT, 

1. Orders were issued in September by the Surveyoin General for tho 
formation of a detachment to accolnpany 

Introductory. 
the Political IViIission into the Bliri hills. 

The Mission was a part of tlic ganeral operations along the North-East Frontier, 
its locale being the western-most of the four scctions of the Frontier to which 
the various expeditions were allottecl. 

2. The arcn allotted to the Miri Mission cutcncled f~*o.n Bhntiin on the 
west to the Dihjng watershed on the east, 

Ares sllottcd. 
ancl inclucled an area oE some 10,000 

square miles. This would have req'uired two separate expeditions starting from 
GaubCiti aizd North Lukhimpur respectively, aud mas altogether beyond the 

- 

scope of the small mission sanctioned. 
3. The Mission left Nortli Lakhimpur on the 10th November 1911. I t  

was at  first proposed to reach Chemir on 
Brief account of the  operations of t he  mission. 

the right bank of the Kamla river by a 
direct route entering the hills from Seiijuli tea garden, and to form aclvanced 
base at that place. The path, selected without reconnaissance, proved to be 
impracticable and had to be abandoned in favour of the ordinary routte 
through the Subansiri gorge, thus involving a ohange of base from Seaj~di  to 
Dulangmukh. Much valuable time was lost by this unfortunate and unneces- 
sary check st the stdrt, and it mas not until the beginning of December that 
the Grst convoys of coolies began to move forward from Siphumukh. The 
section from Dulangmukh to Siphumukh was traversed by river in  dug-outs. 
A dep6t ~vzs  forlnecl a t  Gocharn on the Knmla ; this mas afterwards abandoned, 
as i t  mas off the direct route from Siphumukh to Peinmnkh (Chemir). Prom 
Gochiln~ a scllall party accompanied by 8 rifles made a 1*cconnaissance into the 
Bubausiri valley leaving on the 27th December and returning on the 9th Jan-  
uary 1912 to Peinmukh. 

On the 15th January the main body moved forvard from Peinrnukli 
reabhing Tali, the most advanced post, on the 9th Pel~runry. 

Considcrable opposition from the Miris was encountered during the last fo~w 
marches, and on the 14th February an attack mas lnadc on t,he Tali post by a 

large body of tribesmen, who mere, however, repulsed with a loss of solile 20 
men. This episode prevented further advance. 

Owing to bad weather, survey work had been a t  ib stand-still since tllo 
beginning of February, and a considerable area remaincd unsur~eyed which 
coulcl have been completed but for the continuous rain and mist. The mholo 
Mission reassembled a t  Pcinmukh on tllc 2nd hIarcll and t,he return to tho 
plains was made through the Apa Tnnang country rind down tlle 1;nng;i- 
nadi, thus enabling the survcy to be joiued up \\lit11 previous work in tho  
Dikrang rnlloy to tllc south-west. 

North Lnlihirnpur was ronclied on tllc 17th Nnroh. The detnchnlen t. 
remained ten cloys lhcrc for thc ooinplction of l)lnnc.tablc scctions, s e t t l cu~~n t  
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of accounts, eto., and left for Caloutta by river steamer on the 28th Marcll, 
arriving on the 6th April. 

The detachment broke up on the 20th April. 
4. 'l'he detachment consisted of 2 British 

Strength. Officers, 2 Surveyors, a Sub-Assistant 
Surgeon and 22 khalasis. 

Lieutenant -4. A. Chase, R.E., was origiually deputed in charge, but fall- 
ing sick early in October, mas unable to proceed. Lieutenant C. G. Lewis, 
R.E., mas then detailed. 

Lieutenant R. S. Wahab, I.A.,  mas the second Imperial officer. 
Stc~~ueyors.-Jumna Prasad and hluhnmmad Nabi. 
Sub-Assistant Stc?*geotb.-Badri Prasad, 1.S.Dl.D. 
6 .  Lieutenants Lewis and VTahab arrived in Calcutta from Bangalore and - 

Preliminary arrangements. 
Mussoorie respectively, on tho 15th Octo- 
ber. Lieutenant Lewis proceeded at once 

to Dibrugarh to meet the Political Officer and ascertain the proposed route 
and arrange for transport and rations ; he returned to Calcutta on the 26tl1. 
Lieutenant Wahab, in the meantime, had taken over the equipment and iostru- 
ments. Surveyor Jumna Prasad from No. 2 Party arrived on the 26th Octo- 
ber, wbile surveyor Muhammad Nabi from No. 1 Party did not join till the 
10th November in  Xorth Lakhimpur. The detachment left Calcutta on the 
29th October and proceeded by rail to Gauhiiti, thence by river steamer to 
Gliagarmukh on the Subonsiri, 12 miles by road from North Lakhimpur 
reaching the latter place on the 3rd November. 

There had been uo time to prepare the plane-tables in Calcutta, oonse- 
quently there mas good deal of work to be done during the week available, 
before 'the Mission startod. Plane-tables were projected and plotted, and 
instruments tested, sun and star observations for latitude, time and azimuth 
were taken daily by both officers, although, subsequently, owing to t l ~ e  
sufficiency of triangulated points astronomical observations mere not found 
necessary. 

6. Twenty khalasis were sanctioned, 6 for each officer and 4 for each 
surveyor, and two extra men were enter- 

I<l~alnsis. 
tained to look after the spare equipment 

a t  North Lakhimpur. With tbd exception of seven men (8 Muhammadans and 
2 Hindus) from the Northern Circlc, all mere Haziiribiigh khalasis. A SUE- 
cient number of men had been recruited by thc Eastern Circlc recruiting 
officer, for the requirements of thc four expeditions, and the RIiri cletachmcnt 
being tho last to start, had to bc content with all bhc infcrior mcn, who lincl 
not been selected for the other d~tacbments. Several of these men mere after- 
wards dismissed, and their placcs filled by Nepalese coolies, wlio arc fnr 
supcrior to tllc IIaz,;lril~%gIi men, in this sort of country. For future es- 

pcditions in  thesc liills i t  is reeommcndud that only a snlall proportion of the 
best IIaeiiriLigh tindnls bc taken, and tile squ:lds made up with Nepalese. 
Fr~r an  officer wilh both plane-table and theodolite, 8 men are rcquircd, for a 
surveyor with planc-tal~lr: only, 4 rncn arc suficienl.* 

7. Tlrc clothing for eacll lihalasi amouniccl to ovcr 20 Ibs. in wcigl~t alltl 
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with tbc addition of cooking pots, otc., i t  mas found that o11e coolie mas requircd 
for two lihalasis. 

Small Arllerican hsnd-nxrs carried slung on tlle belt, mere moat useful, 
the Haziiribigl~ men boing ablc to use thcln with better effect than the kukris. 

Nails for thc khalasis' boots are essential, as boots arc nearly use1ec;s on 
the slippery paths, without tlicm. Swiss climbing nails, turning up ovcr the 
~velt are recommended. 

8. Light single fly tents weighing 14 to 18 lbs. were carried by offioers 
and surveyors, but as a riilo they were 

Tents. 
only uscd when carrlpirlg near hill tops, 

where the foliagc ~ v a s  unsuitable for the construction of rain-proof shelters. 
A t  o r~ l ina~y  elevations (the average camp was at about 3,000 feet altitude) 

bamboo and wild plantain mere gcncrally to bc found, the latter makes an  
excellent roof and is quite rain-proof for several days. Large water-proof 
paillins of light canvas wrre found extremely useful. Wlien pressed for time 
one or more of these stretched over a framework roof, made .an excellent 
shelter. 

9. The theodolites used were Cooke's 6" micrometer in two boxes ; these 
were fitted together, in  stiE canvas cases 

Instruments. 
wit 1) slings, but this formed a load much 

too heavy for a khalasi to carry, and they were always carried separately. 
Sepi~rate covers sllould be preparcd for each box. - 

Perambulators and pedometers are quite useless in  these hills. 
Folding sight rules, if they are strongly constructecl, are more useful than 

those with rigid vanes, as the former c a n  be carried in  the plane-table cover - 

whereas tlie latter require a box. 
Aneroids mere found fairly accurate if checked soon, both before and after 

the observations. 
Chronometers should be ' hunters ' or ' half-hunters,' or else spare glasses 

should be taken; several of the glasses were broken and the watches thus 
rendered useless. 

10. Lieut,enant Lewis was employed on triangulation and plane-tabling, 

Distribution of work. Lieutenant w:thab and the two surveyors 
on planc-tzbling. 

Owing to the country beyond the first few Miri villages being quite unknovn 
and the attitude of the tribes doubtful it mas impossible to let small parties 
move out to any distance from the main line, for survey purposes. On three 

- - 

occasions illdependent parties were sent out for a rapid reconnaissance with 
rations for 1-on to fourteen days. The first left Gocham on the 27th December and 
proceeded o-r7er Podu hill into the Subansiri valley. Limteuant M7a,hab accom- - 

panied this part'y and succeeded in completing a large area in  spite of re1.y 
unfavourablc weather conditions and considerable opposition from the N iris. 
Up to this time these had been no opportunities for employing the surveyors, 
but on the 9th January Surveyor Jumna Prasad with an  escort of J rifles pro- 
ceeded up the Pein valley from Peinmukll and rctumed after ten days, having 
conlpleted the survey of the Pein basin and caught a glimpse of tho Apa 
Tanang country with its midc stretches of wet cultivation and large villages. 
On the 21st nnother party proccocled up the Rhru valley returning by thc Pisi 
valley to Sartam where thoy rejoined the main body. l'he weather collditionv 
were getting rapidly worse and during the lntter half of this trip rain fcll 
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almost coutinuously. I n  the meantime, the main valley of the Kamla above 
I'einmukh was surveyed by Surveyor Muhammad Nabi whose work joined up 
with that of Lieutenant Lewis. The latter, by fixing trigonometrically a number 
of near points from the two stations on Romta hill, mas able to put in  the 
valleys to the north and east from this one point. 

11. The following approximate areas were surveyed by the members of the 
Area surveyed. detachment :- 

Lieutenant C. G. Lemie . . 600 square miles. 
Lieutenant R. S. Wahab 400 ,, ,, 
Surveyor Jumna Prasad . 700 ,, ,, 
Surveyor M~lbammad Nabi . . * 300 9, ), - 

TOTAL .2,000 ,, ,, - 
The total area surveyed was very disappointing. Three months were 

taken to cover the fifteen marches between the base Dulangmukh and Tjli the 
furthest point reached. Under favourable conditions Tjli  should have beeu 
reached by the middle of December, but the Mission was delayed throughout 
by transport di5culties. 

12. The survey was on the scale of 1 inch to 4 miles. Plane-tabling by 

Metl~ods OF survey. 
interpolation was as a rule possible, except 
in  the southern-most hills adjoining the - 

plains, where the jungle growth is so dense that fixings are not obt,ainable 
without laborious clearing operations. Plane-table traversing was rarely 
necessary. A prismatic compass and pacing traverse was resorted to for the 
survey of paths which passed throllgll several miles of unbroken jungle. 

13. The points supplied by previous trianguls tion were quite insufficient 

Triangulation. 
for the plaue-tnblers and many of them 
mere found to be wrong. 

Three new stations PoJu 11. s., RGmta N.E. h.s., and HGrnta S.W. h,  s., and 
one old G .  T. secondary station Dichu H.S., were observed from. The connec- 
tion with the previous triangulation of Lieutenant TVoodthorpe in  1877-78 was 
of a precarious natore, but the results proved very satisfactory uncler the 
circumstances. From Podu h. s., Yelu, Dichu and S. Potu H.S. were observed 
to ; as the latter station could not  be vi\ited in order to clear it of jungle and 
show a helio or signal, the triang11l;~tor mas obliged to estimate the position of 
the markstone a t  the ceutre of the hill top ( w l ~ i ~ h  mas fortunately a pointecl 
one). 

From these stations Podu h. s. was computecl as an interpolatcd station, 
the angles being afterwarila corrected when Dichu H.S. was visited. A large 
number of snow peaks %ere observcrl to from Podu h. s., most of ml~ich were 
identified from HGmta. The total number of points computed was 116, of 
~vhich 44 mere distant snow pea,ks. 

An azimuth was obscrved a t  Podu h.s., but the conditions merc not such 
a4 to jus~ i fy  its value being acccptcd. 

Thc average linear error of intersected points is 5.2 feet per mile, deter- 
~llined Srorn 40 common sides. 

Fol~r  (1. T. intcrsocted peaks on extreme west were obscrvcd to a t  an 
nrcragc tlistnncc: of 100 miles, thc mean dilForcncos between the G. T. vnl~lm 
and tl~osc now o1)taincd wcrc 2".2 i n  latitude and 2".4 in longitude and 64 feet 
in height. Diffcrcnccs scarcely plottablo on thc $-inch scalo. 
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A coefficient of refraction of 0.06 was adopted ; this wari the vdnc  obtained 
by reciprocal observations from Podu and Dichu. 

14. The chief characteristic of these hills is the extraordinary density 

Country under survey. 
of the jungle growtll a t  all elevations, 
rendering survey work very tedious and 

difficult and neoessitating much loss of time in the clearing of hill tops. 
I t  was only at  12,000 feet that the jungle began to thin out. The country as 
far north as the snow ranges showed no signs of alteration in  this respect. 

In the main valleys of the Karnla, Kbru and 8ubansiri a typical cross 
eection is as follows :- 

From the watershed a t  an average height of 8,000 feet, the ground d r o p  
steeply for 2,000 or 3,000 feet, the slope then gradually decrcases to a 
minimum a t  'about 3,600 feet, below which i t  falls abruptly to the river; the 
steepest part, immediately above the river bed, is often precipitous. 

On the shoulder thus formed between 3,000 and 4,000 feet most of the 
Miti villages are situated. A village of average size consists of 8 to 1 2  houses 
with a population of 160 to 200. 

  he ever-green jungle gives way in many places a t  this altitnde to more 
open grass lands, whence w good view is obtained. The jlrkms, or hill-side 
clearings for the cultivation of rioe and millet, often facilitate it fixing in 
places where i t  would otherwise be impossible. 

The paths never follow the river banks, the precipitous nature of which 
would render this di%cult or impossible ; they rise and fall over each succeed- 
ing spur a t  an average elevation of between 2,000 and 3,000 feet. I n  passing 
from one valley to another the path almost invariably passes over the highest 
hill on the intervening ridge. There is a reason for this. I n  order to avoid 
the dense undergrowth, obstructions from fallen trees, and the excessive 
weathering which oocur on the steeper slopes of a valley, the path is taken 
up a main spur with a less steep gradient; such a spur always leads up  to 
a hill top; the path is thus obliged to pass over the hill instead of over a 
saddle which may be considerably lower, but to which aooess will be more 
~UXcult ; for the Miris are an  indolent folk, who prefer circuitous communica- 
tions to the labour of road maintenance. 

The Kamla and Khru rivers consist of a series of rapids and broken 
water throughout their whole course; the average bed fall is, however, compora- 
tively small: only about 10  to 12  feet per mile as far up as surveyed. The 
Subansiri, on the other hand, though it contains many rapids below t.he 
Kamla confluence, has long stretches of level water above this point, and 
would be navigable for dug-outs for many miles upstream. 

The most interesting and remarkable feature of these hills is the Apn 

Bps Tenang oountry. 
Tanang country. At  an  altitude of 6,000 
feet the Knl river (a tributary of the Rangi- 

nadi) forms a broad flat valley some 6 miles in length and 2 to 3 llliles broad. 
This plain is cultivated throughout by a clcver and intricate systenl of irri- 
gated rice fields in the midst of which are situated the villages of the Apn 
Tanang tribe. The villages sro systcxnat~icnlly laid out with main rand side 
rtreets, lined by neatly constructcd houses, and form compact tomlls for the 
accoinmodation of the lnrgo population, estimated at 20,000. Elnborade ar- 
rangements nrc mado for tho collection nnd storage of firo-wood, which is 
brought down by wcll gradod paths from the surrounding jungle clad hills. 

Y 
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Tile valley is dotted with small hillocks on which plantations of bamboo 
and pine are maintained. Those p-ortions of the valley which are not given 
up to rice cultivation, form grazing land for herds of cattle, and are covered 
lyith a thick carpet of turf and flowers, of which t,he most common is the 
primula. 

The tribe is in  a far more advanced state of civilisation than the 
neighbouring Daflis and Mhis, and is in  strong contrast to them in most 
respects. They are more peaceably inclined and trust to their great superiority 
in  numbers to a d  as a deterrent against hostile incursions. 

This fertile valley is unique in  the whole area of the Dafli Miri hills 
and forlns a veritable oasis in a wilderness of unbroken ever-green jungle. 

15. The most suitable time for survey work is during November and 
December, when the hills are compara- 

Best seeson for survey. 
tively free from rain. After the middle 

of January, rainy and misty weather a q i n  prevails. 
During the fine weather, tbe valley mists, lying between 2,000 and 4,000 

feet., from early morning until midday when they are finally dispersed by the 
heat. of the sun, form a great hindrance to plane-tabling. 

16. (a) Geogl.cqhiccc1.-The Mission did not penetrate far enough into the 
higher ranges to settle all doubts concern- 

Information obtained by t h o  Mission. 
ing head-waters of the Subansiri and 

Kamla rivers. At  the same time, from the general position of the snow 
ranges fixed by triangulated peaks and by careful observation from the higher 
hills visited, it would appear improbable that either of these rivers rise to the 
llorth of the main range. The whole courses of the Kamla and Khru rivers 
were seen from RGmta and from hill tops in the Khru valley ; both rivers appear 
to take their rise in  the high snowy range (20,000 to 23,000 feet) and no evi- 
dence of a break in this range could be detected through which either of these 
rivers might pass. At  their junction the Kamla is only slightly larger in 
volume than the Khru and both are quite clear water, which would indicate 
that there is not much diffcrcncc in  area between their respective catchments, 
and that the proportion of glacier water from the higher ranges is small, other- 
wise the water mould be more turl~id. 

The same argument is applicable to the Subansiri river, the volume of 
this river is allout equal to that of the Kamla, a t  its junction with the latter, 
as far as it is possible to judge without actual measurement. Its water is - 
perfectly clear (though it is no douht quitc possil~le for the glacier worn 
particles in  suspensioil to have settled out l~efore the river reaohes the lower 
portion of its course) *. 

( b )  Ci~il.-Thc relations bet~vecn the various clans, tlle extcnt of their 
trade Tibet and with the plains, were investigated, and information was 
ol)tained as to tllc number oE houses and namcs of headmen of 1 1 2  villages. 

17 .  T l ~ e  only prcvious work in tllc Jliri liills was that done hy Lieutenant 
Woocltllorl~c, R.E., during t l ~ c  seasol1 

Prcvioun survijyn. 1577-75. Tlie area surveycd included 
t l ln  oulcr ranqcs from the ltanginndi to the Sltbansiri and tllc valley of t,hc 
Si(lin rivr;r enst of' tllo Suhansiri. Consitlr!ring the short time at liis tlisposal 
arrrl i.hc al,rjencc (,I' fiscd points the 1vo1.k was fairly accurate, though considcr- 
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able revision wacl required in  the N.W. portion where the detail was much out 
of position. 

On the return journey of the Mission through the Rang5n~di  valley, the 
work was joined up  with the previous survey in the Dikrang valley on the wed 
by Captain Godwin-Austin, R.E. 

The survey of the outer hills is now virtually complete as far east as tbe 
Dhal river. 

18. Tb.e range of hills forming the watershed between the Subansiri and 

Connection with Abor survey. 
Dihiing rivers was fixed by both parties. 
The main streams on either side were 

inserted approximately. Rigorous survey, however, was not connected a t  any 
point. 

19. On the whole, the health of the detachment was very good through- 
out. Both officers and surveyors kept 

Health of the party. 
quite fit; and there was comparatively 

little sickness amongst the khalasis. Mosquitoes were seldom met with, and 
there were very few cases of malaria. 

20. During recess, a fair map of the work done, including previous 
surveys, was prepared by Lieutsnant 

Recees work. 
Lewis in  Bangalore and submitted for 

publication during September 1912. 
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Results. P,.epnretl 112 the Ofice of the T~~igonornetn'cal Brcanch, Survey o Ind ia ,  Colonet C. T. 
Hcriy, B.B., Oj'icioting Deputy Surueyor General in  c4nrqe. a n d  publis  ed under the orders of 
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and of their Reduction. P r e p a r e d  under the directions of dlajur-Genemb J. T. Walker ,  C.B., 
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Simultaneous Reduction nnd the  Details of fire of the component Series, the Nor th -Ea t  
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X.R.S., etc., etc., S u r e y o r  General  of I n d i a  and  Superintendent of the Tr iyo~~omet r ica l  S w q y .  
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undcv the rli~.ectiorts of Lir~t tenant-General  J.  T. Walker, C.B., R.E.. F.R.S.. etc., dc., Surueyor 
General  of I n d i a  a n d  Sft~enenntcndent pfthe Trigonometricnl Survey. D?llxa Diin, 1882. 

Elcctro-Telcpnp)lic Longitude Opcrntions executed during tho TCIII- 1816-77 and 1 ~ 8 & g 1 ,  by 
Lieutenant-Colonel W. 11. Cnmpbcll, R.E., end 3I;rjor W. J. kwviside. R.E. P - o d  th 
cli~-ections of Liertte~rn~rt-Qe~reraZ J. T. T a l k e r ,  C.B., R .E . .  X.B.S., etc., ete., S u ~ . ~ e ~ ~ ~  &d 
qf l n d i a  a n d  Sriyeriatcnde J oft he Tn'gonornetrical Sitruey. Dehrn l)iio, 1993. 

Electro-Tclrgrnl)l~io Longitutle Operntions csccnted during tho yenre 1891-82, 1892-09, and lLW3-f).& by 
DInjor C:. Strahan, R.E.. and RInjor W. J. He.mvisido. R.E. P ~ v p a w d  under the dircctionr 
Colo,tcl C. T. l f i < v .  R.E., Dcpuf Srtraeyor Qencral, T~*igonmnetricol B m n e h ,  a n d  p u b l i s h d  
the orders llf filo,rrl H. R. ' ~ ~ u i d i e r ,  R.E., Surucyor General fl India.  Debra D i n ,  lw,. 

Astronon~icnl Obscmntionrr for Latitude mado duriug tho r i d  1305 to I%%, r i t b  a ~ ~ e t ~  
D c ~ n i p t i n l ~  of t,l~n Operations and Final Rc~ult. .  r h l f i n c t i o u  fl x&*uat- 
Colonel 12. Slrahan,  R.E. ,  D e p ~ t y  Snrt.t*yor Gc-nmrl, T r i v u n o n t ~ t r i c ~ l  BnrneA, a n d  p d l ; , ~  
rinde~. the ordws of Colonel IT. H. l a u i l l i i r ,  R.E., J'wmse.yor' Qu~crclll of India. l)ehm DiU, ~ Y L ) O .  

General Description of t,ho P r i ~ ~ c i l v l  Triangalntion of thz s l ~ l t h c r n ,  Trigon, i l ~ c l o d i n ~  the s i rnulbe.  
nos I~cduc.tioll nnd thc 1)rt:rils of two of the cotllloncnt Szr~cs, the Gwnt Are .U,."diond- 
Section 8" to 11'. nod tho L m b n y  Lnnpit~~ilinnl. brty0~t-td wndw the d iwt t i~bm cfLirM,rmea,. 
Colonel (7. Stt~nhatt. R.T.. Dc r t y  Surccyor Grnt-r.11. ~ ~ . i y o n o u r l r i r a l  Bnsmch. card p ~ ; r h d  
under the ordrrs  of C70;.Ionel ZL ~ . h ; i l i r r r ,  LE.. S~rr . e .~or  G r n * m l ~ I n l i i u .  lh.Lrr Diin, lpw 

1)rtniln of the Princi~inl TTinng111ntio11 of l ivv or thr conllwntwt &tries of the S t ~ ~ t h , ~ ~ ~ ~  T"n,n, in. 
clnding the fol lnwi~~g sariro ; tho South Koukul ('a~st. tho J l n ~ ~ ~ w l o m  r\lrridit,aal. the ~d~~ 
hlrr idin~~al  and Coast, the Snr~tll-Enst Ccmst. nnd the .U:rtlms Ia~n~itat l inal .  PrcyuW,i t l z  
ditvctinns i!f L i ~ ~ u t r u o n t - C d n n r l  a. S l m r h a ~  H.E.. h ~ u t y  S ~ r c . ~  ~ ; " r l r r ~ ,  fijo-m.c., 
J1t.uuch, a n d  puhlirhrd rrntfrr thu o d w r  of Colvwul H. R. 2 1 u i l l h ,  &.& hWrPbPr 
G m ~ r a f  o f  Indid. l ) ~ I ~ r n  IXIII, l#!- 

(3~1lcrnl 1)crcriptinn of thr  Princi *rl Triwn~ulntion of the &)nth-Nrmt Qudri latord,  including the 
*in~uItfineou. amiuctit~n t ~ r *  b t s i ~ n  of it* n u p n r n t  h r i r r  fir-* (1. d i w h .  
nf IF: I t .  Col*. Esq., Y.A. ,  Oflriatiag Dr at S u m o r  (3m-1, % ~ e r  h r k  ,IJ 
e u M ; - L n ~  u a r l r ,  I * .  dru a+ C d o d  2 k l'l<dli~. 8.41. h-ed d 
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Volunie S V .  Eleotro-Telegraphio Lon itudo Operations execuhd during the yenrs 1885-86, 1887-88, 1889-90 n ~ ~ d  1891-92, 

and the Rcvised ~ e s u f t s  or hroa contnined i n  Volumes I X  nnd Y ; also the Simultmmu. &ductin11 ZI!(\ ~ 1 , .  
Final Results of the mholo of the Operations. Prepared under the tlirections of Colov~el G .  St~.rhha~,  
R.E., Deputy Surveyor General, Trigonometrical Branrlr, and published under the orders of Colo~rel 
H. R. Thaillicr, R.E., Surveyor General of India. Dohra D i n ,  1893. 

Do. XVI.  Detnilm of tho Tidnl Observutions t~lkon during tho period from 1873 to 1892 and  n Description of the 
Methods of Roductiou. Prepared under the directions of Mqjov S .  G. B I I I . ~ ~ I I ~ ,  R.E., Superintendent, 
Trigonometrieal Su~w?ys ,  and published under the orders of Colonel S t .  G.  C: Gore, B.E., Surveyor 
General of India.  Debra Duo, 1901. 

DO. XVII.  Elcctro-Tclegrnpl~ic Longitude Operations oxecuted during the yoare 1894-95-96. The Indo-Europcnn Arcs 
from b'nriirhi to  Greenwich. Prepared undn- the directions of Major S .  G. Bu~.rard ,  1Z.E.. S u p e ~ i n -  
tendent, l!rigswon~et~l'cal Surveys, and published under the or.ders of Coloncl St.  G .  C. Gore, R.E. ,  
Siirveyor General of India.  Dehrn Din ,  1901. 

DO. , XVIII .  Astrollomicnl Observations for Latitude made during the period 1885 to 1905 and tho Deducod Values of t,l~o 
Deflections of the Plumb-line. Prepared under the directions o f  Lieutenant-Colorrel S. G .  B i ~ v r w i l ,  
R.E., F.R.S., Supe~ntenderz t .  Trigonome.Sira1 S u r v y  and published under the o~.dms oj. Colu,rrZ 
F. B. Longe, R.E., S u r u e y o ~  General of India. Dehra un, 1006. 

Do. X I S .  Levelling of Precieion in India (1858 to 1909). By Colonel S. G .  Bztrrard, R.E., F.R.S., Superinten- 
dent, Trigonometn'cal Surveys. Dellra D i n ,  1910. 

DO. XIXA. Descriptions and Heights of Bench-marks on the Southe~n Lines of Levalling. Prepared under the 
directions o f  Colonel S .  G. Burrard ,  R.E., F.R.S., Sgperintendeat, l'v-igonometricul Surveys. Debra 
Dan,  1910. Price Rs. 5. 

Do. XISB.  Descriptions and Heights of Bench-marks on tbe Northern Lines of Levelling. Prepared under the 
divections of Colonel S .  ff. Burpard,  R.E., F.R.S., Superintendeat, l'rigonometricol Survey8. Debra 
D i n ,  1910. Price Rs. 5 .  
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Price Rupees 2 per culvme, ercept zchere otherzuise stated. 

Fulume I. Thc G ~ e a t  Indos Seriee, or Series D of the North-Wcst Qundrilnteral. By Colonel J. T. Walker,  
R.B., P.R.S. ,  ctc., ete., Superintendent of the filjoaometrical Survey, and his  Assistants. 
Dehra D i n ,  1874,. 

Do. 11. The Great Arc-Section 2 a o t o  30°, or Series A of the North-West Quadrilateral. B?/ Colovrel J. 2'. 
P a l k e r ,  R.E., F.R.S., etc., etc., S u p e r i ~ ~ t c n d e n t  of the  Survey, and his dssis ta?~ts .  Dehrn Dun, 
1874. 

Do. 111. The Rarichi Longitudinal Series, or Series B of the North-West Qandrilnteral. B!/ Colonel J. 2'. 
lFralX.er, R.E., F.R.S.,  etc., etc., S~~pwTi?itendent of the Suvvey, and h i s  Assistants. Dehra Din,  
1874. 

110. IV. The GurhRgarh I Ic~ i~ l iona l  Series, or Series F of the North-West Qoadrilatcrnl. B y  Colonel J. 2'. 
W a l k e r ,  R.E., F.ld.S., elc., etc., Szlperintendent of the Szcrvey, and i ~ i s  Bssistnnts. Dehra DBu, 
1975. 

Do. V. The Rahan Meridionnl Series, or Series B of the North-West Quadrilateral. B!/ Colonel J. T. 
TP(~lker, R.E., 1f7.R.S., ete., etc., Superintendent of the Survey, and iris dssistasts. Dehra Dun, 
1875. 
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VI. The Jogi-Tila Dloridional Series, or Series C:, and the Sntlej Series, or Sories H of tho N o r t h - W I ~  
Qun(11.ilnteral. B y  Colonel J. T. Tl i l ker ,  R.E., F.R.S., etc., ebc., Superintendent of the Srrrvcy, 
and hi3 Assistants. h h r a  D i n ,  1875. 

VI I .  Thc North-West Himilaya Scries, or  Series C of tllo North-West Qundrilateral, and tho Triangnla- 
tion of the Kashmir Survey. By Major-General .J. T. Walker ,  C.B., R.E. ,  F.R.S. ,  elc., etc., 
Surveyor General of Ind ia  and Suprrintendent ?f the Snrvey and his Assistants. Dchrn Din. 
1879. (This volumo is of great aso to mountaineers.) 

VITA. The Jndhporc Meridiilnal Series and tbo Enstcrn Sind Ycridional Serios of tho North-West Qundri- 
lateral. Prepared i n  the Ofice of the Tri.yononzetrica1 Brctnc?~, Sarusy of India,  Colonel C'. 7'- 
Haiq .  R.E., D e p ~ t ? /  Surveyor General, i n  charge, ctad published under tire orders of Colonel H. h'. 
~ h u ; l l i e r ,  H.E., Surceyor General o f l n d i a .  Dehw DGn, 1887. 

V I I I .  The Great Arc-Section 18" to 2 4 ,  or Serios A of the South-Ea~t  Qundrilnteral. B:Y Colonel J. T. 
TValker. C.B., R.E., F.R.S.,  etc., etc., Superintendent oJ' the Survey,  and his Assistants. L)chl% 
Dfin, 1878. 

IX. The Jahnlpur Moridinnal Snlior, or Series 3 of the South-East Qnndrilsternl. By Colonel J. T. 
D7alker, C.lI., R . E . ,  F.R.S. ,  etc., etc., I':uraeyor General of I71dia and Superialendc~rt of the 
Surz.ey ant1 rils Asaisfnnts. Del~rn D ~ I I ,  1873. 

X. The Bider J,ongitudinal Srrics, nr So~ion L) of the Ro~~tll-Enst Qu:lndrilatcral. By M ! ~ j o r - G r ~ ~ e ~ * n l  
J. T . IVnlker, C.71., R.fl., P.R.X., ctc., ctc., S u r a g o ~ .  General of Indict and S ~ ~ p e ? - r ~ ~ t c ~ r d e ~ r t  of 
the Sarury, and hi.r Ax.sisticntu, nellrn Illin, 1880. 

XI. T l ~ c  Dilii~pnr 3lcridion 11 Borics, or S r r i r ~  3' of the South-Enst Qnntl~~ilntoral. By Mn.b~.-Gore~.al 
J .  7'. Il'alkrt,. C'. [I., R.E., F.R.S.. ctr., eic., "Yurt,ey~r General of India and S ~ p r + a t r ~ r d e ~ r t  of 
the Rurary, rord h i .  Axsi.slnnt.v. Dchra DGn, 1880. 

XII. Tlln C'alc~itirt Lor~g i t r~  :nnl P~'ri~ss. or SI-T~CS I j  of 1.110 Rootb-East Qnndrilnternl. B y  M?jor-Gcn~rf l l  
-7. 7'. W,LIL.PI-, (!. 1,. R.X. ,  3: R.S., el,.., etc., Slo,veyor (Jeneral of India n s d  Rupe~~inlordort  o f  the  
rS'rtrury, ar,r/ his A s .  i tanla. I)c.l~rn I)iin. 1880. 

XIIT. Thin Enrt Co:lnt Si~rirs, 1 1 , .  Srricr C or tho Routh-Enst Qunilrilnternl. ~ l l a j o r - G r n ~ a l  J. 2'. Tk''llk(rl 
C.Ii., R.l<., F.'.H.A'., clc.. vlr.., S'uruqor Qenc,rul of Indict ant1 Supwitrte,~dent of the S I L I . I ! ~ J ,  ulrd 
Air A~aintrrnlo. I)ch c IJiln, 1880. 

SII IA.  T ~ P  Sol~lll I ' f i rer~~ntl~ 3; ~.i~lion:rl Hcri,bs and tllo Soutll Mnlhncnn Moridionol Series of t'l10 
Qnn,lril~ler;tl. I1rr1~rrrs , f  in Ikr: Oflcn of thr T~,yo~ronletr ir~ul  B~manch, Surr,r:l ,f h d i a .  ( ' d l ~ ~ ~ ~  '. 
I l n i ! / ,  11. I,,'., Ofirin/.n!/ 1)cpcrlj Swroryor (Jenrral, in rlaq.,ye, n n ~ l  pctbliahcrl .q(rldar thr 1 ~ l ' ( / 1  

of (!o/~,IIc/  C. C. J)c I 'T~I - ,  ,S.fr., ,Yur!~t;~,~r U O I I P ~ , ~ ~  of Indiu. Uahrn 11i111, 1885. 

X n  ' r l ~ l ~  I : ~ ~ ~ l l ~ * , n  . \ lrr i , l ir~l~: , l  K-ri l .~,  or Sari,** J of (hp N~r t l~ - l :~ la (  ()lllulrilntt~rJ 11" . . .  I ~ ; f l ~ l l ' ~ " ~ t f . ~ r  . .  , . . . , I . ~  3"1"' /  
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Volume XV. The Rangir bleridional Series, or flerica K of the  North-Enat Quadrilateral. Bay L i e u t e n n r ? . ~ m e r a l  J. 1. 
Walh:er, C. B., R.E., P.R.S., etc., eta., Su~weyor  Gencrul of  Ind@ and Bupcvintendtrrt of the 8 r r a e y ,  
and his Assistants. Del~rn  D?in,1883. 

Do. XVl. Tho Alnua Meridional Serioa, or Serios L, nnd the  KnriLra Moridionul Beriru, or Scrics M of t h s  
N o ~ t h - E a s t  Quudrilaternl. B y  Lieutellant-Gener.cl1 J. T. TVnlkm, C.B., R.E., k'.Ir'.R., etc., etc., 
Surueyor General vf India,  and Superintendent of the 9urue!y, and his Asaista~rte. Dahra Iliin, 1883. 

Do. XVII .  Tho G u r r ~ n i  Neridionnl Series, or Series N. antl tho Qora bIeridional Se r io~ ,  or Series 0 of t he  North-Esat 
Quadrilateral. B y  Lielitenant-General J. T. Walker ,  C.B., H.E., E:R.9., etr.. etc., S'urueyor 
General g I n d i a  and Superintendent o f  the Survey,  and his Assistants. Dehm D i n ,  1883. 

D ~ .  XVII I .  The  Huriliiong Meridionnl Series, or Sories P, and the Chondwnr hleridional Srrics, or Be r i e~  Q of the  
North-East Quadrilateral. B y  Licutenant.Genera1 J. T. TPolke~., C.U., I$.E., E:IZ.S., etr., ete., 
S u ~ ~ v e y o ~ -  Gcncral of Inilia a i d  Superintendei~t of the Suvuey, a.nd Ai.9 Ansistants. Dchra Diin, 1883. 

Do. X I S ,  The Noit11 Parfianith Meridion:il Sories, or Serios R, and t h e  North  Mal incha  h11.ridionnl Seriee, or Serier 
S of tho North-Enst Qaadrilnternl. Prepared by J. 13. N. Hennrssq ,  Exq., H . A . ,  F. R.B., etc., etc., 
Oficiating Deputy Survc,yor General, i n  rhurge of T~igo~rontet~~icob Surct:ys, and Air daaimlanta, a ~ t d  
prsblishcd rrnder thc orde1.s of Colonel G .  C. DeY?.de, S.C., Ogiciatirry Srtrueyor General i f  India. 
Dcllra D i n ,  1883. 

1 ) ~  SX. Tho Calcutta Meridional Series, or Series T, and the  Brahmnpiitrs Meridional Srrics, or Scrics V of t he  
Nort.11-East Quadrilateral. PI-epared b y  J. B, N. Hennessey, Esq., X.A., F.R.S., ctc., etc., Oficiat i~tg 
Deputy Surve,yor General, i n  charge of  27,-i,qonometric-a1 Su~.ueya, and liis Assistants, and prbl ishfd 
rander the orders of Colonel G. C. D e P I C ,  S.C., Oficiating Surveyor Geaerul of I~rd iu .  Dehrs  
Diin, 1883, 

DG. XYI.  Thc  Eas t  Calcutta Longitudinnl Sorios, o r  Sories U, 2nd the  Eastern Frontier Scrics-Section %O t o  26; 
or Series TY of tho North-East Qu:tdrilntcr:il. Prepared b y  J. B. N. EIcancssey, Esq., Z . A . ,  E!R.S., 
etc., etc., Ogiciating Deputy Surueyor General, i n  c h a ~ y e  of Diyonon~rtr-icab Sur.rrr?ys, and hi8 Aasiata~rts, 
and published under the orders of Colonel Q. C. D e  PI-&, S.C., Oficiating Surueyur General of India. 
Dehro Diin, 1883. 

Du. ]ISII ,  The Assam Valley Tr iangul~t ion,  E. of Meridian 9Z3, omanicting from the  Assnm Longitudinal Series, or 
Serios X of the  North-East Quadrilaternl. Pvepared i a  the Oflce of the T~i.qono~nt.trical Branch,  
S~true?/ of India, Coloiacl G .  Strahan, H.E., Deputy  Suruyr/or General, i n  chavqe, and publi~hed under  
the oi.ders of Colonel H. R. Thuil l ier ,  R.E., S ~ i r v e y o ~ .  Generqal of Indin. P~.elinrirra~.y Issue. Dehre 
Dii11, 1891 (out of print). 

Do. XXIII .  The South Konlran Coast Series, or Series C of the  Southern !bigon. Prcpared i n  the OJfice of the 
T~.igonometrieal Branch, Su?-uey of Ind ia ,  Colonel G.  St~.aAan, R.E., Deprity Srr~*ueyor General, ifi 
chaiye, and published undev the orders of Colonel H, R. Thui1lie1-, R.E., Sto.ueyor- General of India.  
Dchra D i n ,  1891. 

Do, X S I V .  The Mangalore Meridionsl Series, or Series D of the  Southern Trigon. Pvepnred i n  the Ofice of the  
Iliigoaomet~r'cal Branch, S ~ i r v e y  of India,  Colonel G .  Strahan,  R .E . ,  fiepety Sarocyor General, in 
chaiye, and p~ablished ,under the orders of Colonel H. R. Thuil l ier ,  R.E., Savi~cyor General of India.  
Dohra Din ,  1891. 

Do. SSV. The South-East  Coast Series. or Serios F of the  Sonthern Trigon. P ~ - e p n ~ - e d  in the q f l c e  of  the Trigono. 
metrical Bra,~lch,  Suruey of India,  Colonel G .  Strahnn,  R.E., Deprrty Su~-~,e?/o/n,a Genernl, i n  rharge, 
and prtblished under the o~.Ja~-s  of Colonel H. R. Thuillier, R.E., Surveyor Gslreral of India.  Dchro 
Dii11, 1891. 
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XXVI.  
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X X V I I .  

X X V I I I .  

Y X I S .  

XXX. 

S X X I .  

XXXII .  

S S X I I I .  

The  Bornbar Longitudinal Series, or Series B of the  Southern Trigon. Prcpc.,~.ed i n  i h e  OJice of the 
~r igonoi~rc l ;~ ic~~! I  B ~ - n ~ l ( . b ,  Survey of India,  Coloncl G.  St~.nhan, R .X . ,  P C ~ J I L ~ J  S.:~.oeyo~- G o ~ ~ r ~ l .  
i n  c h a y e ,  a,!,/ pttbLisl~~,J under the orders o f  Colonel H. R. Thuilliiv*, R.B., Sri~.ccyur ~erre;.ol o f  Ind ia .  
Dehra U i u ,  1 s!l2. 

The Madras Ll~ligitodilld Series, or Series B of t h o  Southern Trigon. Prepn~sed i n  tAe QL$ce of t h e  
Tri,qono~nctvicc,/ B/n,.trnch, S ~ i r v e y  of India,  Col09Lel G .  Strahan,  R .E . ,  P c p t ~ t y  Slr~.acyor Uenera/, i n  
char.ye, and prr~lishcd u ~ r d e ~ .  t l ~ e  02-ders of Colonel H. R. Tl~uil l ier ,  R . E . ,  Sur~ieyor Gcneral o f  Indin. 
Debra Diiu, 18!12. 

The BTadms Dler,itlional and Coast Series, or Series E of t h e  Southern Trigon. I'rrpnred i ; ~  the Oflce of 
the T ~ ~ i q o ~ o r n e t i  B~sanch,  Survey of India,  Colonel G .  S t ~ ~ a i  rn, RAY., D r p u t y  Ssrve!/or G e ~ r w ~ l ,  
i n  chmye,  and 9~tiLlirhrd ~ i n d c * ~  the orders of Colonel 1T. R. Thuillier, R.E., Surt-cyor General of 
India.  Dehra D i n ,  1 W .  

Tho Great Arc Meridional Series-Seotion 8" t o  18', or Series A of t,ho Sontlicrn Tvixon. P~.epnred i n  the 
Ofice of the T ~ - i ~ o ~ r o ~ ~ t c t ~ - i c . a I  B r a s c l ~ ,  Survey of Inditr, Lieutenant-Coi,)~:cl S t .  G .  C. Gors, R.E., 
S~tperinlendcnt, T~~igo i romet~~ic~ t l  Surveys, i n  charge, ctnd ptrhlishcd u1~0e1. the orders rf Colon:l G .  
S t ~ w h a n ,  R .E . ,  Sttrweyor Gcne~-a1 of India. Dellrn I)iiu, 1809. 

Tho Abu Bleridionnl Scries, or Scries I, and the  G u j o r ~ t  Longitudinnl Sories, or Scrics K of the  S, lo th-Tt \s t  
Quadrilateral. Pwp:cred ill the (Ifice of the T~.igononrctrirnl Branch, Snrrr!/ tif 111dic1, Cul,,arl (:. 
St~.ahan,  R.R., Deptrty Su~weyor Genernl, in  charge, nndl~~thl is ired rrnder the o~.~l'rrs of tC'o/,,~~cl 11. fiR. 
Thtrillier, RE. ,  Suruoyor General of India. 1)ehra D i n ,  lY!ld. 

The I<lifinpisiirn Mcridionnl Scriea,or Scrics G of the  Sontll-Wcst Qundril:~ternl. Prc]~nrcrl in tire Ofice of 
the l ' r i q o ~ r o a e l ~ ~ i ~ * ~ i /  .B~-c~nch,  S~r~-r!e.ygj'Indin, C'oloncl G. St~.nhan,  R.F., Depttt!/ Su~.r.t;qor Ge:~,,,rrl, in 
charge,'trnd prrhlishrd tinder the o d e r s  o f  Colonel H. R. Thuillier, IZ.E., J'c:~.~u!/ur Gc,it~~.trl of' 1nc[in. 
Gehrn 1,Bn, 1893. 

The Singi Rloritlional Series, or Scries ITof  thc  South-West Qundrilntcrnl. P r r / ) i ~ r d  in  thC CJflco g f  t h e  
[I'~.i,qo~ronrctricctl II~.irnch, I V ~ I I . I V ~  of Indin,  f20lunr.l Q. Stri~A.nn, H.1.7.. nc~)!rt!v S~trtu,.vor (:t.ier,t/. in 
chnrya. ir~~iip~rhl ishcd tender t h i  or2~1.s  of Colonel 11. R. !&'hriillitv., 1Z.E., I\nrr~i:r/o~- Gt,rrt rt11 of I/n,rclio. 
DC>IISII D ~ I I I ,  lS!13. 

T l ~ c  Cntrh Co:tst Scrips, or Series TJ of tho Sonth-Wcst Qnndrilntcr.11. Prr!~nvc,cf 1'11 the QfFt.s qf $ A r  
Y\-i~qc~~~onirtg.ic~~l I : I - O I I C ~ ,  h'ii~-~~r,y ofr~rilitr,  ('010ncL 0. Str,zh,rn, 1 2 . K  l)t,p~~,'!: S i r r r c . ~ ~ ~ ~ .  G ~ w ~ , I / ,  
chnrqc. trr~rl / ~ ~ t b l i s h i ~ f  iir~rlc.~~ the ordcl-s of Colo~rcl H. it. T/itriLlio., ('.I..f.'., h'.h'., 8r1.1,t:y~r (;r,~rcr(rl J 

Inttitr. l)vl~rrt I ) ~ I I I ,  1 S!):). 
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1909. l'riue Us. 6. 
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(1) Report on the observations a t  Dumraon. 
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18. Rainfall from 1868 to 1903, measured nt the G. T. Survey O5co. Dehra Dan. 
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32. A c o n ~ i d m t i o n  of the Contow Intervals and Colour Scales best suited to Indian ' maps. B y  Captain 
O.C. ~ ~ ~ d ~ ,  M 

R.E. Calcutta, 1913. I 

33. Notes on tho "Vandyke" or Direct Zinc Print ing I'roccss, with details of Appnrntus and Cl~emicale rrqnircd for a 
Compiled in the Photo. and Litho. Oflee, Survey of India, usrler the d i r e c t i o ~ ~  of Colonel T. F. B. Re,rIryfi i lyorrr ,  

C.S.I., R.E., OJg. Surveyor General of India. Calcuttn, 1913. 

Departmental Paper Series. 
No. 1. A considerntiou of the most suitable forms of type for use on maps. B y  Captain M. O'C. Tnndy, B.E. ~~h~~ 

DGu, 1013. 
No. 2. A review of thc Boundary Symbols used on tho maps of various countries. By Cnptain iV. O'C. TmdY, R,E, 
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by Zcqjor W. M. Coldstreanr, R.E. Dehra Diin, 1913. 
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No. 5. The Thompson Stereo-plotter and its use with notes on the field work. B y  Lieutenant E. ma so.^^, R.E. Dcllra 

Dan, 1913. 
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2. Hand-book of' Professional Instrootions for the Trigonometrioal Branch, Survey of India  Department,. Pcoond Edition, 
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*3.  end-book of Professional Instructious for the Topographical ~ ranAh,  Survey of India. Third Edition. ('alcutta, 1905. 
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4. Auxiliary Tables t o  facilitate the calculations of the Survey of India. Fourth Edition, reviscd ~ n d  extended. Dehla I)tn, 

1906. Price Rs. 4 in cloth and calf, or Bs. 2 in paper and boards. 
5. Table for determining Heights in Traversing. Dehra Diin, 1898. Price As. 8. 
6. Tables for Graticules of Maps. Extracts f ~ o m  the Auxiliary Tables of the Survey of Indin for the use of Explonrs, 

Dehra Dim, 1910. Price As. 4. 

7. Logarithmic Sines and Cosines to 5 places of decimals. Dehra Din ,  1986. Price As. 4. 

8. Common Logarithms to 5 places of Decimals. 

9. Tables of distances in  Chains and Links corresponding to a subtense of 20 feet. Debra Dii11, 1889. Price As. 4. 

REPORTS ON EXPLORATIONS. 
1. Report on the Explorations in Great Tibet and Mongolia, made by A-K., in 1879-82. Dehra D i n ,  1891. Price Rs. 3. 
2. Report on the Trans-Himdsyan Explorations during 1867. (Out of print.) 

3. ,, 9 1  t 3,  ,, 1868. Dehra Dan, lBG9. (Out of print.) 
4. I ,  I1 $3 9 ,  ,, 1869. (Ont of print). 

5. ,, , 1, I 
,, 1870. Dehra Diin, 1871. Price Re. 1. 

6. 9 ,  )) 3, , ,, 1875-76 and 1878. Dehra Don, 1879. (Out of print), 
7. ,, 9 3 ,, 187s. Cdcutta, lSSO. (Oat of print).  
8 Report on the Explorations of :- 

(a )  Lama Sernp Gpntsho, 1856-68, 
(b) Explorer K-P., 1880-86, 
(c) Lama U. G., 1883. 
(d) Explorer R. N., 1885-86, 
(e) Explorer P. A,, 1885-86, 

i n  Sikkim, B h u t ~ n  and Tibet. Dehrq Dan,  1889. (Out of print.) 

9. Report on tho Explorations in NepRl and Tibet by Explorer N-H. (Season 1885-86.) Dehra Dan, 1687. (Out 
of print). - 

10. Explorations on the Tsnn-po in 1880-84, by Explorer Kinthnp. Dehra E n .  1911. (Out oE print.) 

11. Report on the Survey Operations, 3Iiri Mission, 1911-12. B y  Lieutenallt C .  G .  Lewis, .R.E. Dehra Diin, 1912. (Ont 
of print). 

12. Report on the Survey Operations, Hksmti  Long Expedition, 1911'-12. B,y Lieutenant E. B. C1u9*dezu, R.E. Dehrn Dan, 
1012. (Out of print). 

13. Report on the Survey Operatione, BIishmi Mission, 1911-12. By Captain C .  2'. Gunter, R.E.  Dehra Dull, 1912. (Out 
of print). 
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,, WIT. - - T r u o h ~ f ~ ~ r ~ r ~ I i i ~ t  I l ccn~~~~:~ i ssnnrc .  
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Tr~gonometrical Rcyorts . . . 1861 to 1878. (1863 to  1867 nnd 1868-69 out of print). 
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1. 1900-01. Recent Improvements in Photo-Zincography. G. T. Triangulation, Upper Burma. Latitude Operation$ 
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Upper Burma. Calcutta, 190.3. (Out of print). 

2. 1901.02. G. T. Triangolntion, Upper Burma. Latitude Operntions. Magnetic Surveg. Tidal and Levelling Report. 
Topography in Upper Burma. Topography in Sind. Topography in the Punjab. Calcutta, 1904. 

3. 1902.03. Principal Triangulation, Upper Burma. Topography, Upper Burma. Topography, Shan Shtes. Survey of 
the S~mhhnr  Lake. Latitude Operations. Tidal and Levelling Operations. Nagnetic Survey. Introduction of the Contract 
System of Payment in Traverse Survoys. Traversing with the Subtense Bar. Compilation and Reproduction of Thiina Maps. 
Cnlcutta, 1905. 

4. 1903-04. The Magnetic Survey of India. Dondulurn Operations. Tidal and Levelling Operations. Astronomical 
Azimuths. Iltilisation of u;G Traverse Data for Modern Surreys in the United Provinces of d g r a  and Oudh. Identification of Snow 
Penlts iu Nep~l .  Topographicai Swveys in Sind. Notes ou Town and Municipal Surveys. Notes on aiverain Surveys in  the 
Pudab. Calcutta, 1906. 

5. 1904-05. The N a ~ n e t i c  Survey of India. Pendz!~~m Operations. Tidnl icrl Levelling O~erations. Triangulation in &la- 
ehisbn. Survey Operations with the Somaliland Field Force. Calcutta, 1907. 

6 .  1905-06. The blagnctic Survey of India. Pendulum Opcrations. Tidal and Levelling Operations. Extract from the 
Narrative Report of No. 11 Party. Calcutta, 1908. 

7 .  1906.07. Thc IVlaglletic Survey of India. Pendulum Opcrations. Tidnl and Levelliug Operations. Triangulation in Ba l i -  
ellistin. Astronomic:il Latitudes. Topographical Surveys iu  Karenui. Extract from the Narrative Report or No. 11 Party. 
Calcutta, 1909. 

8. 1907-08. . The Magnetic Survey of India. Tidal and Levelling Operations. Astronomical Latitudes. Pendulum Operations. 
~strnct'from the Narrative Report of No. 11 Party. Calcutta. 1910. 

9 .  1906-09. The JIagnet~c: Survey of India. Tidal aud Levelling Operations. Pendulum Operatione. Triangulation i n  
India. Calcutta, 1911. 

RECOBDS OF T H E  SURVEY O F  INDIA. 

P r i c e  Rupees 4 p e r  volume. 

Polume I, 1909-10. Topographical Survey. Triangulation. Levelling. Geodetic Survey. Magnetic Survey. Tidal Opera- 
tions. Physiogr,rpl~icnl Changes. Calcutta, 1912. 

T~olunrc IT. 1910-11. Topographical Survey. Triangulation. Tidal andlevelling. Geodetic Survey. Mnguetic Survey. 
Reproducing Offices. Calcutta, 1918. 

Volume I IL 1911- 12. Topographical Survey. Triangulation. Tidal and Levelling. Geodetic Survey. lv1agnet.i~ Surrey. 
Reproducing OHiccu. C.llcutta, 1013. 

Vo11i.nre IV ,  1911-12-13. Explo~.at ions on the No?.th-East F ~ o s t i e , - N o r t h  Burma, IIishmi, Abor and Miri Surreys. 
Cnlcuttn, 1914. 

SURVEY PUBLICATIONS OTHER T H A N  THOSE P U B L I S H E D  BY T H E  SURVEY O F  INDIA.  

1. An Acconnt of the llcasurcment of nn Aro of tho Rleridian betmcell the parallels of 18" 3' and 24" 7'. B.y Captain George 
Everest of the Berrgul Artillery, F.R.S., ctc. Pabl ished by the Authori ty  of the Eon .  E a s t  I t d i n  C o ~ ~ , p a ~ r y .  London, 
1830. (Ont of print). 

2. An Accou~it of the Neasnrcmcut of two Soctions of tho Ucridional Arc of Indin, bo~tndcd by the parallels of Is0 3' 15 ; 
ZC 7' 11"; nnd 29" 30' 48". Bay Lieuteqlnat-Colonel Everest, F.R.S. ,  etc., lntc Srcrveyor General  of Itrdta, osd Ids Assist- 
ahts. P r i ~ r t e d  by o~.do. of the Corwt of Directors of tho Zolr. Et is t  I ~ r t f i a  Corrrpatry. Londou, 18-17. 

3. A RIc~i~oir on tho Inrlian Surveys. B y  Cler~betrts R. iyar-khatlb. Prilrterl Ly o r~ le r  of H ~ B I .  ~ U a j e s t ~ ' s  S e r r r t a ~ . ~  o fs tUte  
fw I ~ r d i n  it1 Corc~rril. L ~ I I L ~ O I I ,  1Y7l. 

4. A 5lemoir on tlic 1nrli:in Sorrltys. B y  Clcnhotts R. Mtlrl.hujt~, C.B., F.R.S. PI-itrtoii by orsder qf E e r  ,Ury.esty's Secrc. 
tar!) ?f st,rtc,f'ur Irrdia ~ I I  Cotctrc-il. Sccond Edition. LOUI~OII, 1878. 

3. A IIsu~oir  on t l ~ c  Indinll Snrvcys, 1Si6-1990. 13y Charles E. D. Black. f'ri~rted ntrd pabl irhsd by ovder of Bar 
Majest?/'s Sco,cta,:?/ of St~rlc~for. I~rciicl i ~ b  Cototcil. Lonclon, 1801. 

6. (11) A AIa~lual of S n r ~ r y i n g  Tor Illdin. detni\il!g tho ]node of ol)cl..ltions on thc ncvonne Snrrcbys in ncng:ll :r~itl thl> North- 
Wrst~rn l'rovi~icr?l. C o ~ ~ i / ~ i l r l l  6!/ Captaiss  R. S~n!tth alrd /{. I;. ITl,r~illirr.. Re~rgrrl .-Lrtillt~r!/. Prt~l~cireii for the gdse of t h r  
Sur.ur!, D c . l ~ a v t ~ t ~ r ~ i t  a n d  prthlished 6.11 thc Artlhotil!/ qt'tho Govcr.~inscn/ of Itrdin. C':~lcutta, lsjl. 

(b) A I\I:lnr~al of Snrveying for I~lllith, d ~ t : ~ i l i n g  t,l~e 1110do of ~ ~ ) c I . : \ ~ ~ o I I x  I)II the J i ~ ~ o n a ~  S I I I T O ~ S  i ~ r  Rongsl and tho S o r t h -  
v c s t r r ~ ~  P r o v i ~ i ~ . ~ ~ .  Colnpilcd b,y Crrptairrs TI'. S,trr/th c~rr,/ . / I .  r .  ~'hrrifh'rr. lit..!yd .lrli/let~q P r r p s ~ w t . f o r  tks w e  of :A,, 
Suvr,ry D ~ l t n r t ~ ~ r c n t ,  nrrrl prrblishc~t nrrde,. the ~ulho;-il!/ rlf.tI"! O C I ~ P ~ I I I I I ~ I , ~  of l,,i(hr. I i t .  London, 1SS6. 
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