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OF TEE 

INDIAN SURVEY COAlhlITTBE, 

CHAPTER I. 
Preliminary 

The nppoiutnlent of a Committee to examine the rnetl~ods and working of - - 
Aypointme~~t of thc  ludian Survey Committee. 

the Survey of India Dep,zrt.nient, with 
special refere~ice t,o the preparation or 

revision and the reproduction of the Topographical maps of the country, 
was notified in Resolution No. 1581, dated 31st October 1904, issued by the 
Government of India in the Dclmrtment of I?erenue and Agriculture. 

2. The instructions to the C~mmit tee  were contained in pamgraphs 2 ant1 3 

The Committee's i~~structions. of the Resolution, of ml1ic11, for facility 
of reference, we quote the relevant 

portions :- 

Among the more important poi~lts mllicl~ the Committee mill enquire into and report 
on are thc following :- 

I. .The stale of the mop8 i n  each prnvi~zcc nutE {Be measures Teprired to bring 16e~n 
r ~ - ; ,  to date.-Undcr this head attention will be directed to the quality of existing 
topographical maps nnd the extent to which thcy fierre the purposes oE the general adminis- 
tration and of the different departments concerned, such as the Military, Hevenue, and Public 
Works Departments ; the future proglamnle of topogrdphical ; the scale or s c a l ~ s  011 nliich 
maps in differcnt parts of the country or for different p:irposes should be published ; the order 
of urgency of the maps required ; and the nrmngements for lreeping u p  to  date the topograph- 
ical maps which exist or arc to be prepared. 

IZ. Mctllorlr n91d e.rppnee of s16~aey.-Under this hcad informqtion mill bc collected as t o  

mhcther any standards of morlr have becn fixed, and if not, whether i t  is possible to fix 
them, varying as i hey must do in differciit kinds of country ; whether thcre is any system- 
atic method of comparing the outturn and qoality of work and the cost of di5cre1lt palties ; 
and wlleth~r  information so gaincd is iuade practical use of. I t  is also for i ~ i r e s t i ~ a t i o ~ l  whe- 
ther the cadastral survey in tliffercnt provinces is carried oil so as bcst to allow of its ctilisatioll 
for topographical work, and iC not, whctl~er it  mould be advisable to adopt a different system, 
and mllethcr such utilisatio~l r e d t q  in any substantial economy, as compnrod with a freeh 
topographical sorvcy. Thc question of utilising professional agency for the supervision of 
cadastral worl;, and of how far the same ageilcy could be employed for the maintenance of 
topographical maps will also be for consideration. And tllc dcgree of accuracy which is &sir. 
able in each class of survey mill bc defined. 

III .  MelWods of reprorluckio~i,-Undcr this head m examination will be made of tbe 
present systcrn undcr which the results of the ficld surveys are utilized in drawing the maps ; 
of tlle methods of reproducing and publishing them a t  present adopted; of tl!e aco31raov and 



style of the published mnps; and of the relative cost and efficiency of the different processes 
en~ploy ed. 

IT. The orgaxisation ?f tl)s 2leparfment.-Under this bead co~isideration will be given 
to the question which has been uudcr collsiderntion from time to time of the transfer of the 
I~cad-quarters from Calcutta to Dehra Dun, and of arrauging for outside agency to do t,he 
extra-departmental work which a t  present i r n p ~ e s  sucli n burden on the Survey publishing 
offices. I t  will be for consideration how far, having regard to the volume of mork expected 
from it, thc cadre of the Department hot,h i n  its Imperial and Provincial Branches is in need of 
being strcnzthened ; mheth~r  its efficiency might not be increased by better organisat.ion, and 
more cspecinlly by \letter arral~gements for tlie l ~ c a l  siipervision of work i n  the field ; whether 
the mctliod of re~ruit~mcnt to the Provi~ici;~l Branch is sueceplible of improvemeut; and 
how far the larger caiploymeat of natives oE India is possible. It mill also have to be con- 
sitlered whct,llcr, n7it.l) topographical worli actively in progress all over India and on the 
fr,,nticrs, and in view oE t,he nezessity of maintaining the maps wliicl~ mill then be prepared by 
systnmatic and periodical revision, i t  would not be better to decentrdise the administrative 
coritrol of the Department,, aild to locate several head-quarters in different provin,:es in  closer 
rtrlationsllip mitli the Local Govcrnment~, alld if so: it will be for decision mliethcr each local 
centre should bc responsible for survey and drawing o~lly, or be provided with an equiprneot for 
the rep~.oduct,ion of maps also. Finally, tbe orgnnication of tbe drawing aud publisl~iug ofices 
requires thorough investig:ltion ~ v i t h  the view O E  ensuring that  bhe maps sl~all be published as 
so211 as possible after thc survepa on mhicl~ tllcy arc based have been completed. 

The Cornmittec's recommendations mill be framed with the s t r i c t 4  regard to economy 
and wit!, thc view of arrauging t,hst topographical maps shall I)e prepared only with such 
dcgrea of e1;rboration and on such a scale os mny be absolutely essential in different parts of 
the coiultry. Their replrt mill include an estimate of the additioual expenditure required to 

effect to their proposals. 

Tile Committee will formally assemble in  Calcotta on the 15th November. In  the 
prosecution oE their invcst.igations t h ?  membrra of the C~mmit tec  will, besides csaminiug the 
hcad-rqu3rters ofices a t  Calcutta, visit the other Drawing Offices, and inspcct in  the fiel(1, so 
far as po;sible, thc mork of the field partie3 employed in cliffcrcut parts of the country. 

Comyosit io~~ of the Comrnitteo. 
2. The Co~nmit~tee was composed as fol. 

101~s :-- 

~ ~ ~ ~ i d e l ~ t  : Mr. J. 0. ~ I I L L E R ,  C.S.I., I.C.S., Secretary to the Government 
of India in the Department of Revenue and Agriculture. 

I Col. SIR JOHN FAHQUHBRSON, K.C.B., 1i.E. (retired), late Director. 
General, Ordnance Surveys oE the United Kingdom (nomi- 
nalerl by tho Secreti~ry of State for India). 

-Uena5ers : 
Lieut.-Col. F. B. LOXGE, E.X., Surveyor-General of India. 
Col. F. H. KELLY, Assistant Adjutant-Gener;ll (nominated by 

the Commander-in-Chief in India). 

Secretary : Jlr .  C. A. BARRON, I.C.S., Settlement OLficer, Kohat. 

The members of the Committee appointed in India met in Calcutta on the 
15th November 190L. Sir John Fnrquhorson joined the Committee on the 
21st Novemhcr. The Government of India had reported to the Secretary of 
State that the e n q ~ i r y  would probably last for about six months. The Corn- 
mittw finished its work, and dispersed on the 26th April 1005, and the subse- 
quent completion and printing of the Report occupied the montha of May and 
June. 

During this perid Colonel 9. C. N. Grant, C.M.G., R.E., of the English 
Ordnance Survey, was associated with the Committee for the months of 
January and February, as special map expert, to advise upon the methode of 
reproduction folloned in India. 



4. Tho Committee spent part of November and lIecemhc.r, tho whole 

Tl~c  Committee's lour. 
of January, and practically the whole 

of Marc11 on tour. The pl:~ccs visited 

mere :-Gauhati and Shillong in  Assanl; Katiliar and Z)inal)orc in 13ol1ar ; 
Rangoon, Toungoo, Mandnlay, Maymyo and Kathn in Bu~.ma ; thc l'rni~lency 
Town in Madras; Bnngalore; Poona and Bombay; Baclnera in Uerar ; 

Lucknonr, Delira Dun and Rajpur in the United Provinces ; Lalrore in the 
Punjab aud Peshawar in the North-West Frontier Province. Tho l'rcsitlent 

and Colonel Longe also visited II! clerabad, and the Presidmt pnitl a s h o ~ t  
visit to Ilurl<i. As it was necesslry practically to cr~mpletc the Report 
before the end of April, i t  nras impossil)le for the Comnlittee as a w11ole to 
visit thr  Celltral Provinces, Central Indin and Kajl~ut8ana, Sind and Bnluchistau. 
Colonel Kelly, however, proceeded from Bombay to liaraclri, 11 yderabnd 
(Siad), Indore and Ajcnere, slid subsequently went to Quett n ; a t  these places 
he collected the usual iuformatiou from the 1ol:al oflicers rc.gartling t l ~ e  
oondition of the maps of t11e-e parts of the councry. 111 the end O F  .\Iarch 
tlic Committee assembled at  Simla to consicler finally tlie terms oE this 
Report. 

5. I n  Calcut,t,a, as well as a t  all the stnt,ions visited, tlre Co~li~nittee recorded 
the evidence or such representative offi- 
cers 1)elougiog to the Civil, Alilitary, 

Public Works (including Railways) and Forest sel-vices as co~rld conrenirlnt,- 
]y be sulvlmolletl to mect the Committee. Bxt~.acts from this evidence mill 
bc found in the papers forn.arded with the Report. I n  Cnlcuttn the Co~n- 
mittce also iusl3ected the various oflices attac.her1 to the IIend-clil;rrters 
of the Survey, viz., tlle Drawing Engun\ ing Oflictls, t l ~ e  Pliotozinco- 
graphic and Lithog~.nldiic Officcs, tlie hInthern~11ic~nl Tnstru~ncnt OITicne, and 
the Bengnl Draniug Office, and e.-amiuerl the Ollicers io chnl-ge of tlrese 
offices. 

Before starting on their tour, the Co~u~ni t tee  drew up lists of q~iestions for 
Local Go~ernments, Civil officers, hlilitarp of-rlccrs and Xnginerrs. The 
various Chambers of Co11lmerc.e \rere also as1,e.l to forwartl thc views nilon 
topograpliical maps of any leading firms or nssocint ions i n  tc~cstcd in tllc 
subject. To these questions replitls h a ~ c l ~ c e n  reccii cd from a v ( q  lirrge nrrluber 
of oficers. Tlrc lnore icupc~rtant of tl~cse ansn er.4 arc r~prnduced in Part 11 
of tlie Rcport, but it has not bocn tliougl~t necessary to p r i~ l t  a gr,)at dt.31 of 
thc evidence, written and oral. 

6. On tour tlie Colnmitbeo iuspecterl in the field the cnrlnstral I\ ork of No. 4 

Survry ~ ~ n r l i c s  nod officca ijitrtl. 1'art-j a t  ICatilier in thc l'r~rncnl~ Dis- 
lrict, the topngrapliical \\ orli of No. 3 

Party at  Toungoo and No. 10 Party a t  19antlnlay ant1 Sagains, and the n ork 

of t l ~ c  forest party on the 4" scale a t  ' l ' i~yaing on the Irrnnaddy River At  
Madras tlicy examincd the spccinl test surrey madr by the 'I'olrographical 

Forest Party of t l ~ e  mapping of t11o 3Iadras Survey Department. At  Danga- 
lore the work of 8 Probationary Suh Assistaut Superiutentleuts n orking in the 
Training Class mas esamined, and a t  Badnern an irispectioll \\as nlnde of the 
work of the newly formed Berar Party for training Imperial and Provincial 
oficers. Tn Burma the Comlnittce inte~viewed the Officers in charge of No. 3 
(Topographical), of Xo. 10 ('I'opographical) and No. 7 (Cadastral) Partie. 



and t l ~ e  Superiutendent, Forest Surveys ; a t  Madras the Offioer in  charge of 
No. 19 Forcst I'arty ; a t  Calcutta and Dinapore the Superintendent, Bengal 
Provincial Sun-e js  ; a t  Lucknow the Superintendent of the United Provinces 
Provil~ciiil Surveys and t l ~ e  Officer i n  charge of No. 14 Topographical Party 
working in the United Yrovil~ces ; a t  Dehra Dun the Superintendent, Trigono- 
metrical Survejs and tlle Oficer in  charge of No. 1 Topographical Party work- 
ilig in 4I1e Central P~.ovinces ; and a t  Laliore the O5cer  in charge of No. 18 
(Punj;lb) Topogri11)llical Party. Colouel Kelly on behalf of the Committee 
discussed tlie nfork of No. 1 2  (Topographical) Party in  Bind and No. 15 
(Topogry)l~ical) on the North-West Frontier, with the officers in charge. 

The otlicca which were inspected outside Calcutta included the Shillong 
Dn\viug OLIice, tlle Head-quarters office of the Bengal Provincial Surveys, 
the Mapping Scction of the Burma Government Printing Press, the Madras 
Surrey Office, including the reproduction establishment, the Bangalore Draw- 
ing Ofice, the Pooiia Photozincographic Office, tlie Trigonometrical Surveys 
Office a t  Delim Dun, and the Frontier Drawing Office a t  Rajpur. 

Colonel Grant inspected the 31:idras and Poona Photozincographic 
offices, the oEces a t  Delira Dun and the Lithographic offices of the Rurki  
C(lllege, as well as the various reproduction offices a t  Head-quarters a t  
Calcutta. 

7. Thc Committee have been a t  some disadvantage in making their 
L i l ~ i i t ~ d  t iwe st Committee's dispo~al .  enquiries and compiling their report- 

(1) by the necessity of proceeding on 
tour within a week of their first meeting ; (2) by the lilnitation of the time 
that could be devoted to their report, onring t o  the President's having to join 
allotller nppointmcnt on May ls t ,  and to Sir John  Farquharson's being obliged 
to proceed to England a t  thc Fame time. 

The Committee have been in  consequence unable to deal nritli some 
~llatters as fully as might be desirable, and on tlie other hand they are 
consc;ions that their report mould have gained greatly in arrangement, in con- 
rlensatiou and in ttre avoidance of repetition liad more time been available. 
They liave been obliged to prepare i t  in circumstanoes of great pressure. 



CHAPTEK 11. 

8. Before me proceed to deal with the questions on which we are requiad 

Preliminary. 
to report, i t  appears advisable to give 
a short account of the Survey Depart- 

ment, in order both that the manner in which its orgaaiaation has been 
evolved may be made clear, and that a general idea may be formed of the 
methods on which i t  11as proceeded and of the work wllich i t  has up to the pre- 
sent accomplished. The historical materials for such an  account are to be 
found chiefly in tlie annual reports of tlie Department, or in the Memoirs 
of Markham and Black on Indian Surveys, and in the article recently prepared 
for the Imperial Gazetteer. Tbep are less complete in the case of topograph- 
ical surveys than could be wished ; and leave many points in doubt on which 
it mould have been interesting to have defiuite information, such as the reasons 
which determined the adoption of the various scales-the &" for the Indian 
Atlas, the 1" for topograpllioal surveys generally, and the 4'' for revenue 
surveys. Thc Trig~nornet~ical Branch, with which we are less concerned, 
appears to have fuller materials for its history than the Topographical, and it 
may not be out of place here, at the very commence~nent of our report, 
to the advantage which the former branch bas had, in h a ~ i n g ,  at 
least up to 1EE2, a definite schenle or programme alwaps before it, wllich i t  
was left to carry out, undisturbed by the exigencies of the moment or the 
requirements oE local authorities ; while the topographical mapping of the 
country 113s never been carried out on any definite system, the maps being 
result partly of early reconuaissnnces, ptlrtly of direct topographical surveys, 
partly of compilations from the surveys made by revenue or, in  later days, by 
cadastral parties. The want of sjstem (which has been imposed on the Survey 
Department by the varying requirements of different parts of the country,) llas 
led to an immense amount of patchnrorl~, and renders i t  difficult now to give a 
co~lncctcd account of the topographianl work accomplished. With some of the 
unfortunntc results of this absence of method we shall deal more fully in 
chaptcr V I  of the report,. 

9. The first oEcial rocoguition of the llecessity for a Survey DeDartment 
iu India appears to l>e the appointment about 

~ 0 1 1 1 1 1 i ~ n ~ c 1 1 1 ~ 1 1 t  of SIITIPY I Y O P ~ .  

1763 by Lord Clive of Major Reunell (sub- 
sequently known in Europe as the greatest geographer of his day,) as Sur- 
veyor-Gcncml ; hut thougll Rennell's surreys and those made by the route 
surveyors, who folloaed l~im,  and wllo explored different parts of the country, 
as it  as opened up by iuilitary expeditions, did much to advance tlie linom. 
leclge of Indian gengmplly, i t  m s  not till the beginuing of tho 19th century 
that tIlc survey mas placcd on a scientific ijnsis, and the foundation securely 
laid of the great work nrllic!l has since been carried out. The necessity 
for some such mcasurc was not long in lnating itself felt in a country of the 
cstent or India, and eveu so onrly as in the time of Rennell's immediate 
successor, many contradictions and absurdities were found in the various 
surveys \vhicll had been made, and enquiries were set on foot aq ton the hest 
means of co-ordinating the work of surveyors in different parts of the corntry. 



10. Rennell's work lay entirely in Northorn India, but i t  was in Madras 

The Qwst Triganoluetrirnl Survey. 
that the earliest steps were t,aken to 
provide for the topographical surveyor 

a scientifio basis on mhioh to found his work, and to inaugurate, within 
20 years of the commencement of a similar work in England, a Great Trigo- 
nometrical Survey of the count,ry. Measures for the exploration of the 
oountry mere at the close of the 1Sth century being energetically pushed on 
under the administration of Lord Wellesley ; aud ~~roposals by Major 
Lambton, of the 33rd Regiment, for n " mathematical and geographical " sur- 
vey of the peninsula received the support of Sir Arthur TTellcsley, and were 
approved by the Government of Madras. Lambton's operations, which 
oomme~iced in 1802 with the measurement of a base line in Madras, had, by 
the time of his death in 1823, extender1 over a large part of the south of the 
Peninsula, and their importance had been recognized by the transfer, 
in 1818, of their control, under the name of the " Grent Trigonometrical 
Survey, " to the Govarnment of India. The 10th of April 1802, the day on 
which Lambton comme~zced the measurement of the lfadras base line, i,q the 
date on which the survey of India was really beyun, all the work executed 
before that time being of a scattered nature, unconnected except by astrono- 
mical observations and plotted without reference to the figure of the earth. 

11. About the same time another officer, Colonel Colin Wackenzie, who 
had already carried out some survey work 

Topgropbiml work eommeuced in M~sore .  
in Madras, mas appointed to conduct 

the topographical survey OE Mpsore, which he based on n triangulation of his 
own. I n  1SC9 he was made SulVveyor-General of Madras, and subse. 
quently, like Lambton, was removed to Calcutta and became Surveyor-General 
of India. The two posts mere thus s t  this time entirely distinct. 

It mas apparently on Colonel 3Inclicnzie'~ initiative that the Madras 
Military Institute was founded, where many of the officers mere trained, who 
conducted the surveys on which the flttlas shccts of that Presidency are still 
to a large extent based. 'l'he whole of India soutll of the Kist.na, including 
&a, Coorg and the Native States of Cocl~in and Travancore, was surveyed in 
the first quarter of the century in suficient tletnil to allow oE the publication 
of the results in a map on the scale of four miles to the inch, and the survey 
of Hyclerabad, destined to continue with irlterruptions for forty years, was 

I n  Northern and Central India and in Bombay survey opera- 
tions mere also prosecuted, hut as these llnvo hocn completely superseded by 
later surveys i t  is unnecessary to mention them in detail. 

12. m e  dates of offico of thc Surveyors-Gcnernl :~nd  Superintendents of 
tlw Trigonometrical Survey up to the 

Thr ~nrreyomQenernl  of Indis. final amalgamation of the Survey Depart- 

ment, of the Surveyors-General therenftcr wore- 
sorvepor-General of Dengal. Superintendent, Trigonometricnl Snrveg. 

1763.1777 Major Renoell. 
1777-1788 Colooel John Call. 
1788.1803 (1) Colonel Wood. 
1803-1810 Colonel Colehrooke. 
1810-1814 Colonel Qaretio. 
l e l + l 8 l a  Colonel Charles Cramford. 
1816-in21 Colonel Colin Mackenzie. Colonel Lambton ... 1818-18kg. 
1821-lee3 Colonel J. A. Hodg~on .  



Surveyor-General of India. 
Superintendent, Trigonometricnl Survey. 

1823-1827 Colonel Valentine Blacker. Sir George Everest ... 1833-1830. 
1827-1829 Colonel J. A. Hodgson. 

1830-1843, Sir George Everest, K.C.B., K.A. ... ... 1830-1843. 
1843-186 1, Major-General Sir Andrew Waugh ... ... 1843-1861. 
1861-1878, General K. L. Thuillicr, C.S.I., R.A., General J. g. Wallrer, R.E., 1861-1883. 

Gen~ral J. T. Walker, C.13., R.E. . . . ... 1878-1883. 
Colonel G. C. I)ePr6c, S.C. ... .. . lbh3-1867.  
Colonnl Sir 11. It. Thuillicr, K.C.J.E., R.E. ... ... 1887-1895. 
Major-General C. Straban, R.E. . . . ... 1835-1899. 
Colonel St. G .  C. Gore, C S.I., R.E. . . . ... 1899-1904. 

I n  1823 (Sir) George Everest became Superilltelldent of the Great Tri- 
gonometrical Survey, Colonel Valentine Blacker at the time holding the poet of 
Surveyor-General, while 3Iadras and Bombay had each a Deputy Surveyor- 
General of its own. I n  1830 Sir George Evercst became Surveyor-General, 
retaining the superintelldence of the Great Trigonometricai Survcy, and 
about 1534 the posts of the Deputy Surveyors-Gcneral of Bombay and 
Madras were abolished. 

13. Sir George Everest's most memorable work mas accomplishetl in his 
capacit,y as Superintelldent of the Trign~lo- 

Sir George Everest's work. 
metrical Survey, in remodclling t,lie system 

of triangulation, and laying down the lines on which for over half a ccntury - 

it mas destined to proceed, and in completing tho measurement of the great 
meridional arc extending froin Cape Comorin to the Himdayas. 

The historian of the Department states that in Everest's time, owing to 
the absorbing nature of the Surveyor-Geueral's scicntiGc xork, " thc progress 
of thc geographical delineation of the country languished in  some degree "; 
and though this statement requires some qualifica,tion, it appears to bc in the 
main correct. It was found impossible to introduce in topographical work 
the same unity of system as was socured in the trigonometrioal branch or to 
lay down a definite programme for thc prosecution of the work. Revenue 
surveys on the large scalc of 4" to the mile wcre undertaken in " thc richer 
portions of British districts as an aid to the operations of the settlement 
surveys." They appear to havc been commenced in what are now the Cis- 
Sutlej districts of tho Punjab, and in the upper districts oE the United Prov- 
inces, and to have bcen oxtended about 1837 to Bengal, where in many 
districts they still form thc only basis. of thc existing maps. I n  the Ulljted 
Provinces after 1834 they mere reduced to merc delineations of district 
boundaries, and in many cases they were without any scientific basis, as they 
preceded the trigonometrical survey. 

Topographical surveys, of which little or no results now remain, were 
carried out in Bundelkhand, the Saugor and Nerbudda territories, Ganjam 
and Orissa, and Sylhct and Cachar. A number of districts in Madru  were 
resurveyed, and the survey of nyderabad was continued. 

14. The revenue survey work eventually assumed so much importance 

Separation of the  Rcvenne Survey. that, during the surveyor-generalship 
of Sir Andrew Wauph, it was placed 

under a separate Superintendent, Colonel Thuillicr being appointed to this 
charge in 1847. Under his direction these surveys were vigorously prosecuted 



during the remainder of Sir A. Waugh's time of office in many parts of the 
Dengal Presidenoy ; and the existing maps of the present Province of 
Lower Bengal are in many districts based on surveys of this period. I n  tho 
Punjab the country between the Jhelum and the Iudus was topographically 
surveyed on tlie 1" scale, and in Kashmir the triangulation was accompanied 
by a detailed survey, partly on the +"and partly on the scale. 

16. I n  1862 after Sir A. Waugh's retirement, the Surveyor-geueralship 
was again separated from the superin. 

Separation of tho Trigonometricnl Branch. tendency of the trigonometrical survey ; 
Colonel Tliuillier being appointed to the former and Colonel Walker to the 
latter post. But the division of labour was not an absolutely clear one. The 
completion of the trigonometrical survey mas now thought to be in sight, and 
surveyors of the trigonometrical branch mere employed in exploring work, 
while iu Kathiamar and Gujrat complete topographical surveys were conducted 
under the general control of the Superintendent of the trigonometrical branch. 

16. I n  1864 an elaborate report on the Survey Department was prepared 

Colonel Dickens' Report on the Survcy Depart- Dickens, B*A-, apparently 
ment of Indin. as the result of some application for 
increased establishments, and to this reference may be made, if necessary, for 
much information as to the early history of the department. His report 
gives indications of thc idea that topographical surveys mould soon come to a11 
en& and might witllin British India be left under the control of Local Gov- 
ernments. His own views as to the organisation best adapted to the 
requirernent,~ of survey work are given in paragraph 53 of his report as fol- 
lows :- L 

l 1  The \jest organiss1,ion to meet the case seems to be one which shall place the Surveyor- 
General in the psi t ion ofa  consulting officer to the Government of India, in regard to all 
hranclles of the surveys, and charged with all general compilatiolls of geographical materials, 
that the Great Trigonomctrical and foreign topogmphical surveys shall have their Superin- 
telldent or Superintendents under the Government of India; and that the revcllue and maete 
land sllrveys and such tupographicsl surveys as are in British territory, sliall be under a 
Superintelldent attached to each local administration. This arrnllgement ehould include 

nIndr;ls 2nd Boml,ay, For the supervising officers under the Local Governmeots, I would 
suggest the revivni of the old nam? Deputy Surveyor-General. This I say is the best general 
sclleme of organisation that J can suggest : but it cannot be fully carricd out now. I t  may, 
hnlvcvCr, be looked u p ~ n  ae the idea t o  which future changesof organisation sliould tcutl." 

17. Betmeen 1961 and 1878, under General Thuillier as Surveyor-General, 

Oencml R .  L. Tbaillier, Surveyor-(Jcnetnl. 
revenue surveys were actively pushed 
on in ~ e n ~ n f ,  t,he Central Provinces, 

Sind, Assam and Burma, while topographical surveys, generally on the 
1" scale, mere in progress in various parts of the central hilly tracts of Iudicl 
(clliefly in Native States) from Central India and liajputana to Orissa ancl 
Vizngapatam. The survey of Eydorabad mas brought to o conclusion in the 
same period; surveys mere prosecuted in Assam and reconnniasnces 
carried into the hilly tracts of the Kortll-Eastern Frontier. I n  1874 the 
systematic re-survey of Mysore was commenced. 

I n  the same period the Revenue Survey entered upon a new branch of 
work owing to the employment of professional agency upon the dctiilcd 
settlemcnt survcy of the country in Northern India, thenceforward known as 
the cadastral survey. The commencement of this work by the professional 



department dates from 1871-72, when surveys on the 16" scale were under- 
taken in the United Provinces, of the probable value of which the Surveyor- 
General expressed the following opinion :- 

" I believe that an immense saving of expense mill be effected in  the end by doing away 
with the cunstant remeasuremrnts for irrigation canals, railw.rys, roads and other purposes, 
which are now perpctually being ~ n d e  in an irregular, uusatisfautory and expensive manner 
for emergent engiueering objects." 

Meanwhile in other parts of the country revenue surveys on the old 
tqstern were in progress, and revenue survey parties werein many cases 
diverted to topographical work. Several districts of the Punjab were sur- 

veyed on the 4" scale, the survey of Ballawalpur was completed, and two 
revenue parties were transferred to undertake topographical work in Bombay. 

18. About this time i t  was assumed that the work of the Survey Depsrt- 
ment was approaclring completion, and 

Topogrspliicel ~ o r k  sccomplished prior to 1878. that t,he difficulty to be encountered 
after a few gears mould be not to find establishments for the work, 
but to discover worlc for the estnblisl~me~zts. The actual steps taken in 
consequence of this policy and of the pressure of financial difficulties, 
we sl~all describe separately, but i t  may be conveuient here to state how 
far the t~~ograpli ical  survey of the country had progressed up to the 
time when financi~l pressure began to be applied, and all branches of 
the departineut were ainnlgnmated, and also to give some description of 
the character and cost, of tlie operations. The necessary information is to 
be found in General Thuillier's report on topographical surveys for the year 
1876-77, the index map attached to which shows the whole of Madras 
(except part of Ganjnm) as blank-" remaining for survey,"-as well as 
the sout,hern part of the Bombay l'residency, the Konkans, the western 
half oE Rajputana, the dist'ricts of the Doab and of the Benares Division 
in the United Provinces, and tlic Tellasserim Peninsula in Burma. The 
rest of the coun,try is shown as having beell surveyed as follows :- 

(I) Old or local surveys-Hyderabad and Pegu. 

(2) 13y t l ~  Topogvapl~icnl Brn~tch-Eastern Rajputana and Central 
India ; the southern and eastern parts of the Central Provinces ; 
Baghelkhand aud Chot,a Nagpur ; a portion of the country be- 
tween the Indus nncl the .Tholum ; part oE Mysore ; the Garo, 
Khasin and Nnga Hills and 19anipur. 

(3) By the Revcrzzle R~.a~zch-Sind ; the Punjab-pract.ically all, except 
the area rcferrcd to above ; Kohilkhand, Oudh and Bundelkhand ; 
tlie central portion of the Central Provinces ; Bengal, including 
Orissa and Chittagong and parts of Chota Nagpur ; also appa- 
rcntly part of Ganjam ; the Assa~u Valley; a portion of Bombay. 

(4) By the 7't.igolzornetvical Bva~ach-the north-west Himalayas (includ- 
ing Kashmir) from Baltistan to Kumaon illclusive ; the greater 
part of Gujarat. 

The amount of detailed survey accornplishcd during Gelleral Thuillier's 
connection with the department mas iiltleed immense, and the Government of 
India, in acknomiedging his services in their orders on this report, gave 
the following figures of the work carried out during his incumbency as 



8urveyor.Qenerrl since 1861 and as Superintendent of Revenue Burreye 

Area. Cod inclnding triangolo- 
Sq. mllest tion per nq. mile. 

Rs. 
Topographical surveys from 1 860-6 1 chiefly on 

the 1" and scales ... ... 291,364 20 
Revenue surveys sincc 18-1.6-46 chiefly on the 

4" scale ... ... ... 483,293 32" 

the total, with the addition of 12,000 square miles of cadastraL work, ap- 
proaching 600,000 square miles, or more than half the whole area a t  that time 
of India, including Native &tee. 

It is right to add that General Thuillier, in showing how much had been 
done, made it perfectly clear that the maps already prepared would not suBce 
for the growing wants of the country. Resurveys on larger scales and in 
more minute detail mere certain in his opinion to be required. " The present 
generation," he said, " cannot possibly foresee any termination for the labours 
" of a skilled department like the one a t  present employed, and which has 
"been raised and trained with such infinite labour and expense." 

19. On January ls t ,  1878, the three branches of the Survey Department-the 
Great Trigonometrical, the Topographical 

Amslprnntion of tbc tbree braoeben of the Survey. 
and the Revenue-which had up to 

that time been virtually separate departments, each with its own cadre and 
establishment, mere amalgamated. The reasons for the amalgamation, with 
a description of the duties of the various branches of the Survey, may be given 
in the words of the Surveyor-General which afford a clear indication of the 
want of system to which we have alreacly referred :- 

" Originally, when the three departments were first formed-whicb was a t  different times- 
the ddicrs which each h d  to pe~forrn were e-sent~ally distinct. The Trigonometrical Survey 
was requlred to form the basis on which all surveys of interior details were to rest, and the 
framework within which they mere to be connected aud fitted together. The Topographical 
and Revenue Surveys mere to furnish the interior details ; the former was to survey, by the 
method of plane-tabling, the whole country, including Native States and Hritish territory, 
with the exception of the richer Br~t i sh  Districts paying a large revenue; these districts 
devolved cn the latter and were surveyed on o larger scale, ant1 by a different modtrr operandi, 
mbich was hetter suited for the determination of exact areas, in order to  meet the require- 
ments of the Revenue and Settlement officers. I n  course of time, however, work which was 
originally intended to be undertaken by only one of the three Departments had come to be 
nndertaken, to a greater or less extent, by the otl~ers. The Great Trigonometrical Survey 
rnae approaching completion, and for many j ears a large proportion of its surveyors and higher 
officers l a d  heeo mployed in topographical surveying on various scales * * * * 
The Topographicnl Department, though origi~~al ly intended for ths execution of the 
Pri- General Survey of India, had sirnilally to  undcrtake detailed surveys on large, aa 
well ns preliminary surveys on small, scalce. The Revenue Department which was originally 
intended for surveying the rich British districts in the plaius of India, leaving the delineation 
of all hilly country and difficult ground genrrally tn the Topographical, had for some years past 
b m  largely employed in the topograplly of hill districts on a trigono~nctr~cal basis. Thus the 
datiee of the tbree Departments had become gradually intermixed, and they were daily 
becoming more so ; so that of very much of the work now io progress it  is a matter of 
indifference to which of the three branches, as originally constituted, the officer deputed 
to undertake it  may belong." 

The post of Superintendent of the Great Trigonometrical Survey was abo- 
lished, and its duties were undertaken by the Surveyor-General in addition to 

The ntcs varied from Br 69 in  Amum and Rs. 45 ~n Ondh to.Bs. 14 in Sind, where a hrge emonnt of 1" t o p  
g m p b i d  work w u  included. 



his topographioal work, while a Deputy Survepr-General wan placed in charge 
of revenue surveys. The report of 1877.78 also contains a memorandum on 
the nature and cost of the surveys carried out during the previous ten yearrr, 
compiled from the annual reports from 1867-68 do 1876-77 from whiob the 
following coat rates, which being prepared from ten years' figurea only, differ 
from those given by General Thuillier, are taken :- 

Rate per 
square milo. 

Re. 

Topographical surveys, 1" scale ... a2 The annual averneb varied from Rs ,  98 
to Rs. 18 for all prtim, and the rates for 
individual parties from Re. 41 to Rs. 11. 

Revenue surveys, 9" scale ... 53 The average8 varied as ahove from Re. 59 
to Rs. 47 and for indivitlual parties from 
RE. 102 to Rs. 39. 

Cadastral surveys, 16" scale . .. 166 (Six years' average.) 

General Walker mas of opinion that the topographical survey on the 1" 
scale mas admirably adapted for the purposes of a cheap first survey of India, 
and as a basis for the engraved A1,las. The cadastral survey he thought to be, 
for the information given, the cheapest of all. 

20. I n  1882 the original programme of the Great Trigonometrical Survey 

~ o k ~ l e t i o n  of  the arcat Trigonomctriarl Surrey, was completed, and as topographical work 
and diversion of the duff to csdsstral work. was regarded as practically finished in 
India proper, and also rather as a luxury than a necessity, the policy was - - 

adopted of transferring parties, as far as possible, bo cnclastral work, or other 
operations, of which the cost fell on Local Goverl~ments. An important 
Resolution* on the subject was issued in 1882, in which Local Governmenta 
were invited to apply for the services of the Survey of India to oouduot their 
cadastral operations, and rules were issued designed to place the conduct of 
cadastral surveys on a scientific basis, and to co-ordinate the mork done by 
topographical and cadastral surveyors. 

The effect of thiv policy was t.hat the energies of the Department mere 
gradually diverted to forest and cadastral work. For a few years, however, 
there mas no marked change and topographical work continued to be pro- 
secuted in the Deccan, the United Provinces, Qujarat ancl Central 
India, Assam, Baluchistan, Burma and the Andamnns, while a party mas 
sent to the Punjab to utilize thc village maps for topo~pphioa l  purposes. 

21. I n  1883-84 there mere eight topographical parties and several detach- 
~~~~t enforwd cortailment of topographical ments a t  work. I n  1886-87 the number 

work. 
of topographical parties was the same, 

but reductions were now insisted on ; the transfer of parties to cadastral work 
began, and in 1889 i t  was decided that the Department should be reduced by 
the strength of one party overy five years. I n  t l ~ a t  year there were only five 
topograpllicd parties at mork, and in 1890 only four. Since that date the num- 
ber has risen and is now nine, but during the last 17 Soars topographical work 

has been almost at a standstill except in Burma, Baluchistan and Sind. The 
survey of Bind has been practically completed, ancl silrveys in Baluchistan 
and Burma have been pushed on on a fairly continuous and satisfactory pro- 
gramme ; in Bombay some work has been done, chicfly for forest purposes ; 
in Madras the topographical survey of something lesc~ than 1,000 square miles 

Revenuo and Agricultural Department Besolotion No. 46 (Sumcgn), dated 4th September 1882. 



has been accomplished ; four standard sheet8 hnve been published as the result 
of surveys in the Lushni oountry ; E L U ~  three districts in the United Provinoes, 
which were entirely without topographical maps, have been surveyed. From 
1883 to 1900 a party has been employed in the Punjab hills, but its mapping 
work has always been in arrears, and its contributions to the standard maps 
of the country are of comparatively small importanoe. I n  Uurmn and Balu- 
ohistan better progress lias been made, but the programme in the former 
oountry has lately been diearmnged by the transfer of a party in oompliance 
with the requisitions of the military authorities to the North-West Frontier, 
while the Ba1uchist:ln party has undertaken much ~niscellaueous work, such 
as surveys of cantonments, and in Kashmir. 

28. From timc to time the Survey Department has called attention to the 
Cnsntisfnctory stntr of topo:rephiralmeps s o d  impossibility of carrying out work that 

c o u s e q ~ ~ c u t  appointmo~lt of present Coinmittee. ought to be done, owing to t l ~ e  enforced 
dimiuution of its topographical strength ; and in 1901 tho Surveyor.Genera1, 
Colonel Gore, made a special representation regarding the necessity of some 
soheme for keeping maps up  to date, while the Punjab Government complained 
of the delay in the supply to that province of topographical maps. I n  1903 the 
Viceroy directed attentioil to the matter, and a Departmental Committee was 
appointed, ml~ich reported that the bringing up to date of the maps of India 
generally mas a task of considerable magnitude, and would cost at least an 
additional sum of 9 laklis for 15 years on survey parties alone. I t  was decided 
before undertaking so large n programme to have t11e matter more fully 
examined, and the present Committee was appointed for the purpose. The 
figures and estimates oE the former Commitdee's report were supplied by 
Colonel Gore, and, after examining the maps of a11 parts of thc country, 
me desire to express our appreciation of thc general accuracy of Colonel 
Gore's estimate of the work to be done. We have modified his estin~ateg to 
some extent, and wc propose to deal with the programme on more compre- 
hensive lines than the former Committee did; but that does not prevcnl, our 
recognising the general soundness of the advice given and of the estimates 
prepared by Colonel Gore, and me hnve been great.1~ assisted by them. 

23. I n  our report, and more especially in that portion of Part I1 which des- 
h p F * i l > t m ~ n t  nf R rirnilar Committee in 1893 in cribes tho condition of the existing maps 

tho L u ~ t e d  Iil~~gdorn. of tlie country by provinces, i t  will 
be clearly proved that topography has been sadly neglected in the recent past, 
and that tlio 1" maps of tlie greater pnrt of India are obsolete. Rut me thinli 
i t  right to point out that the Survey of India is not unique in having suah 
charges levelled a t  it. I t  is only tliirtcen rears s i ~ c e  the Ordnance Survey 
of Great Britain was subjected to similar criticism by public opinion. 
Owing to tlle complaitlts then male ahout the delay in producing up-to- 
date 1" and largcr scale maps, :L Departmental Committee sat in 1892 to 
considor what steps sl~oultl be takcn to espcditc the con~pletion and publicU- 
tion of the revised 1" map of the British Islcs, what permanent arrangc.n~cnts 
should be made for the continuous revision anci speedy publicattion of tho 
26", 6" and 1" maps, slid whether tllc maps then issuecl satisfird tile 
reasonable requirements of the public iu regard to style of exeoution, 
form, information conreyed ancl price. On the subjccts of revision and speedy 
publication, the report of that Committee (publisliecl in 1893) recommended 



tlie revision of tlie 1" maps of the country within four years, independently 
of the maps on the larger scale and s suhsequent constant revision of the 
maps within periods of li, years. For cadastral maps it was recommended 
that they should be revised and brought up to date rritliin 10 years, with 
subsequent periodical revision every 15 years. The Board of Agriculture agreed 
in the main proposals, thougl~ i t  declined to bind its successors to the tired 
intervals of 15 years for revision, and i t  directed the immediate commence- 
ment of the worli. The result was most advantageous to the Survey in- 

asmucli as funds mere provided for tlie necessary work both of bringing tile 
maps up to date, and of carrying on the future work of the Survey in a 
uniform and systematic manner, and we understand that since then all adverse 
criticisms upon the maps from the public have ceased. The size and 

circumstances of India preclude our making suggestions for revision a t  any- 
thing approaching this rapid rate of progress, but we have considerable 
satisfaction in referring to the Home Committee's report for confirmation 
of many of the proposals which follow. 

24. The financial history of the Department during the last forty years is one 
General efmt of financial policy of Lhe aorern- of ~ 0 n ~ t a l l t  schemes of retrenchment, 

ment. which have seriously affected from time 
to  time the prospects of the officers employed, have led to great reductions in  
the superior staff, and have, without effecting any other than temporary re- 
ductions in the gross expenditure on surveys, prevented tlie expansion that 
would no doubt otherwise have taken place, and obliged the Department to 
devote its energies and resources to other than topographical work. 

25. Colonel Dickens' Report of 1864, to mhich allusion has already been 
Reductione in expenditure imposed iu 1870 sod made, contained suggestions for the 

187s. better organisation of all brancl~es of 
the Survey, which would have involved an increase of about 6 lakhs of 
rupees in the expenditure of the Department. No practical effect appears 
to have been given to his proposals, but the expansiou of work 
led to increased outlay and the cost of the Department rose from 1 7 i  
lakhs in 1965-66 to nearly 24 lakhs in 1SCjS-69, while the estimates 
for the following year reached, according to one set of figures, the large 
sum of 26 lakhs and according to another 29 lalihs. A time of financial 
pressure mas, however, approaching : reduction of expenditure was 
insisted on, and in 1870 the best terms that tlia Department could obtain 
wero that expenditure should for the future be restricted within a gum 
of 24 lakhs. For two years this limit was observed, but from 1872-73 to 
1876-76 thc cxpcnditure, apart from subsidies received from tho settlement 
depnrtmcnt for cadastral surveys, mas over 24 lakhs of rupees, and further 
financial pressure obliged Lord Northbrook's Government to decide in 1875 
that thc total grant for the Department should be limited to S200,OOO or 20 
lakhs of rupees, the reduction to he effected by 1878. The policy of making 
these continuous reductions wasseriously questioned by the Secretary of State, 
but tlie famincs in Bombay and Madras increased the financial difficulties of 
the Qovernment of India, and ullfortunately prevented any reconsidera. 
tion of the matter. One of tbc measures for effecting the neoessav 
economies was the ainolgamation of the threo Branohes of the Depart. 



ment-the Trigonometrical, Topographioal and Revenue-and a revision 
of posts and salaries was made which was expected to produce a saving of 2) 
lakhs of rupees a year. The number of officers in the Senior llivision, corres. 
poudiug geuerally to tho present Imperial Service, was reduced from 75 to 62 
and their monthly salaries from Rs. 74,500 to Rs. 57,500, mliile the number 
O F  oficers in  the Junior Division mas reduced from 171 t,o 163. I n  1878-79 
the budget WAS ill consequence but little over 20 lakhs, but in the follow- 
ing year it rose to 21; lakhs, ancl a discussion i'ollowecl as to the classes of 
work for which the grant of 32200,000 (trcated ns the eql~ivalent of 20 lakhs 
of rupees,) was intended to provide. It was eventually agreod that the 
charges for cndnstrnl survey? should be treated ns outside the grant, a decision 
nliicl~ n-ns rentEirmed in 1833. But while the position mas tlius eased to some 
estont, it was considered that the staff absorbecl too large s proportion of tlie 
gract, and the Scnior Division was further rcduccci in 1879 from GO officers 
(exclusive of the Surreyor-General ancl the Deputy Surveyor-General of the 
Ecvcuuc Brancli,) to 50. 

2G. The llesolution issued by the Government of India in 1882, aad 

Ihe Siirvcy Reso:ution of 1882. 
referred to in paragraph 20, was designed 
to securo the more estenclecl employment 

of professional agcncy on cadastral m-ork, mhich was in many cases a t  the 
time undcitaken by non-professional ngeacy. One result of these orders mas. 
that tljc 20 lakhs limit of expenditure disappcnred, because i t  had been 
ruled that cliarges for cadastral surveys werc outside the grant. So large 
a part of tlio establishment, however, was emplorerl on such work that mheu 
its cost was deducted, and when tlie complicated adjustments* of expenditure 
in 1) hicll the Survey Budget deals nere made, the net cllnrgc to the Imperial 
Government under the head of survcys nas  reduced far below the prescribed 
limit, \\liicli it has never sinoe rcachcd. Tho net expenditure has been as low 
as 11 laklls, 2nd lins naver been higher than 171. During the last five ycars 
t l ~ e  aceraze has l~ccn under 17; lakhs, though the lilllit fixed in sterling in 
l s 7 5  would now admit 01 an annual expenditure of 30 lakhs oE rupees. 

27. But  while the net ospencliturc chargeable to the grant of S200,OOO 
C ~ ~ , ~ n - i n n  of c~dqstrnl ant1 fortat survpys attlw thus kept within very modcrate 

c xpel~ee of topqmph cnl. limits, the gross charges owing to tho es-  
pusion of cadastral ancl forest nork steadily mounted. I n  1882-83 the 
Budgot provided for an expenditure of 25 lnlrhs ; in 1885-86 the amount 
had riscn to 2S:, mil the necessity of retrencliment was again discussed. 
The only remedies that presented themselves mere the further employment of 
parties on cndastml or forest work, the cost oE which nould fall, in mho!c 
or part, on local Governments, combined with further recluction of topo- 
graphical operations, t l iou~ll  it may bo noted that this policy clid not affect 
tbe gross l~udget of the Department, or modify the figures from which the 
higher authorities drew their conclusions as to the possibility of effecting 
retrenchments. Thus i t  mas that, while topographical morlr mas further cut 
down, and was almost stopped outside of Burma and Balucliistan, the gross 
estimates of the Department continued to increase. I n  1886-87 they 
amounted to nearly 28 lakhs, in  1888-99 to 31, and the averagc during the 
last five years has been over 32 lakhs, owing chiefly to the prosecution and 

Smm.-We do not profesa hme to critioiso the ndjnstmenta by which theae results ere arrived st.  We give 
&MI h ~ r e s ,  na taken from the estirnstso nccepted by the Qovernment of India. 



extension of cadastral surveys in Bengal. The ruling that oadastral work 
was outside the grant of E200,000, appears in practice to have been l08t 
sight of: and the actual outlay of the Department, apart from work not 
chargeable to the grant under the interpretation of the orders in earlier years, 
has, during the recent years of development and prosperity of the county,  
scarcely exceeded one-half of the amount to which its expenditure v a s  
reluctantly cut  down in a time of great financial stress and difficulty. 

28. Other measures affecting the Department mere the admission of 
natives of India to the Junior Division 

Reductions in the nuperi~r Staff. in 1684, and the reduction of the Senior 
Dipj,ion in 1895 by ten posts which were transferred to the Junior Division, 
the Imperial Service, as i t  mas now called, being fixed a t  40 posts only for 
the future. These continuous reductions must ha\ e had a disheartening 
effect on the staff. Not only \rere tho personal prospects of officers affected 

and their future rendered uucertain, but they line\\. that thc work done by 
their prede:essors was falling more and more out of date, and that the repu- 
tation of the S~lrvey of India was eaclangercd. It may be tllat the Depart- 
ment has not always taken the best means to utilise its resources, but if ure 
seem anywhere in our report to impute blame, v e  ~visli it to bc understood 
that the origiual cause of dcfects is t o  be found in  the measures, (no doubt 
inevitable,) tnlicu in pursuance oE the policy of retrenchment. n T e  h a m  
shown that the net oxpenditure has in recent ycars been kept far below the 
figure to which i t  was reduced in time of famine ancl financial stress, and we 
may conclude by referring to the objections taken by the Secretary of State 
at the tiinc to the retrencl~~ncuts proposed, and quoting his statement of the 
value of survojs in the develol~mcnt of the country. 

29. I n  a Despatch of Fcbrunly 1876, the Secretary of State expressed* 
Secretary OE State's recoguition of tile iluportnuce his rcluclaace to sanctiou the reductions 

of survcy \rorli. 
t,llcn proposed excep t on general finan- 

cial grounds or because oE sorue recent undue gsoi~th  of survey expencliture, 
aud he pointed out that :- 

" Tlie cficient organisation of a burveying party, aud the acquirc?me~~t of the necessary 
qualifirations by tho inclividllals who compose it, are t l ~ c  work of time. By breaking up 
such a party therc is a certain saving iu the budgct oC one particulnr p a r ,  nnd a proportion- 
ate loss in the arnoul~t of ~vork clonr. 13ut w11c1i such a party is oncc broken up, tho 
p3wers of the clepartment to  iucct thc dc111311ds tlpon i L  arc permanently decreased, and work, 
which must at sotoe time LC done, ~clllains uoilo~lc, to 1)e completed a t  a future date under 
le-s favourable circumstances. I t  scelns p?s5ihle, Llieref )re, that  the brcakiog up of several 
curseying pol.ticq, althoogh the mcasurc n7ill cause a saving a t  the time, may prove to be far 
from economical in thc end." 

IIo consicleredt that t l ~ e  dat,a furnished by the Government oE India in  
support of thc proposed rcductious gave- 

" no iudication of auy cl l larg~~ncnt  of these cstal l i~l~ments ,  which mny not be regarded 
as a reasonable rasult of the increased dcsire for improvcd inforrnation, such as that wllich 
i t  is the functioil oE the Survcy Ucpxrtmeut to fur-nish to other brdnche3 of the adminis. 
tration." 

and he went on to say :- 
" I continue to a t twb much importaucc to thc stcady progress of the construction and 

publication of good mays of all parts of the B r i t i l  provinces in l n d i ~  feeling sensible 

@ Qeograpl~ical Donpatch No. 3 of 24th F~brnary 1876. Quoted in Blnck's Iudian Surucgs, p. 39. 
1 Qeogrnpl~iml Dcspatcl~ No. 1 of 4th Joousry 1877. 



that without them serious obstacles are necessarily iuterposed in the way of the  acquisition 
of that complete statistical knowledge of the country, the absence of whioh has so long been 
a discredit to  our administration, and the application of which is so requisite for the purpose 
of progressive government. 

" I should therefore be glad if, when the time come8 for considering the details of the  
budget for the ensuing year, Your Lordship should find yourself in a position to ovoid 
further reduction in the grant to the Survey Department." 

The financial di6culties of the time rendered it impossible for the 
Government of India to meet the Secretary of State's wishes, and reduotions 
were insisted on, but we invite attention to the correspondence to show how 
completely the possible drawbacks of the proposed economies were realised 
at the time by the Secretary of State. 



CHAPTER 111. 

Explanation of Survey methods and of some terms used in this report. 
30. The basis of all surveys executed by the Survey of India is the Great 

Triro,l,,m.tric,,l ~ . ~ , - , ~ , i , , , i , , ~ ~  .,d Trigonometrical Survey which Was start- 
Soeondory Trinngulntion. ed a t  the commencement of the last 

century, and which, owing to tlre oxtension of the frontier, is &ill incomplete. 
This survey has fixed a nuinber of points all over India by means of many 
series or chains of triangles starting from and closing on most carefully 
measured bases, the sides of the triangles supplying a vast number of bases 
from which to start the detailcd surveys. This framework confines the 
errors of all subsequent work ~r i th iu  small limits, and is called the principal 
triangulation, while closely allied to it,  and almost its equal in accuracy, 
is secondary triangulation which emanates from and supplements i t  where - 
necessary. -4s the lengths of the sides of the triangles are checked from time 
to time by measured bases, so their dircction or azimuth, is checked by 
caref~il astronomical observations a t  a large number of the trigouometrical. 

stations. Tidal observations have supplied the means of fixing the heights 
of points on the coast above mean sea level; these points have been 
connected by careful levelling with the triangulation ; thus the heights above 
sea level of the various triangulated points have been deduced. By 
means therefore of the Great Trigonometrical triangulation, combined with 
the tidal and astronomical observations, a great number of bases have been 
provided a11 over India of which the length and direction ]lave been accu- 
rately determined, as well as the height of their ends above sea level. 

Having thus supplied a number of well marked points throughout India 
of which the latitudes, 1ongit.udes and heights are known as well as their 
mutual bearings or azimuths, the norli of the Great Trigonometrical Survey 
with regard to the resultant maps ceases, and the less scientific work corn- 
mences . 

The operations throughout demancl the highest care and great scienti- 
fic ability. Tlie m~mornndum* which Colonel Burrard has prepared for us 
on the scientific work of the Department explains more fully the character 

- 

of the operations in India, and compares the precautions taken to ensure their 
accuracy wit,h those adopted in other countries. I t  shows also the extent 
to which the scientific operations of the Department, the astronomical, the 
magnetic and the pondulum observations contributc to the great end of 
securiug thc accuracy of tlie framework on which the surveys are based. 

31. Thelndex Map attached to the Survey Report of 1902-03 shows 
the extent to which the position of places 

Tertiary Trisng~~lnt~on.  
in India has becn fixed by the Trigono- 

metrical Survey. Chains of stations traverse the country from south to north 
rouglily parallel to the great mcridional arc from Cape Comorin to Mussoorie ; 
and these are crossed a t  intervals by transverse chains. More irregular 
chains extcnd through Burma on the cast down the Tennasscrim Peninsula, 
and stretcll out on the west into Baluchistan. The chains occasionally 
approach within a few miles oE each other, but are often over 100 miles 
apart. They are suaciently closc to prevent any serious error in the map- 
ping of the country as a wl~ole, but the work of the actual surveyor requires 

Vide aection VII of Part I1 of the Report. 



to be tied within much narrower limits, and the first operation neoessary when 
any area has to be surveyed is to throw out from the bases supplied by the 
Omat TrlgonometFical Survey a number of points, by means of less rigid 
triangulation, over the whole area to be dealt with. This operation is called 
tertiary triangulation and is carried out by the staff of the topographical 
or other party told off to make the detail survey, the object being to 
provide the detail surveyor with fixed points sufficiently close together to 
enable him to carry out his survey correctly, This triangulation has, fre- 
quently in undulating wooded country, and invariably in the  plains where 
cadastral surveys arc to be made, to be supplemented by theodolite traverses, 
which arc carried a t  close intervals all over the country, generally following 
approzimatcly the villnge bounclaries and fixing all the village trijunctions. 
The traverses are connected with the triangulation, the angles a t  all the 
tmversc stations are measured with a theodolite and the distances between 
the stations by means of chsins. From these augular and chain measure. 
merits, corrected with reference to the triangulated points, the correct position 
of each traverse station is computed. By these methods sufficient fixed points 
are to enable work on any scale being carried out. 

2.2. The principal and secondary triangulation stations are substantially 

Triangnlation stations. 
built, carefully marked and described, 
and generally have been kept in fair 

repair, hut  some have in oonrse of time disappeared. The tertiary stations 
are cnrefully described, marked by a sunken stone and covered by a cairn of 
stones, or by n circle ( 0 ) cut in the rock itself where such exists. Intersected 
points, tllough shown in the map, are not necessarily permanently inzlrked on 
the pound. Traverse stations or a sufficient number of them are rnarkcd by 
stone prisms, or cylinders of pottery or of corrugated iron, sunk partially in 
the The  reservation of 311 these stations is of the greatest import- 

ama. 

33. Prom the data thus supplied tile topograpllical surveyors prepare their 
rna11sin the field by planetabling, cutting 

Detnil sarveging. in their positions on the planetable, on 
which the trigouomctrical and traverse 1)oints ]lave alroady been plotted, by 

rays drawn from such points after the 
T'lsnctablin~. table has becn placed perfectly north and 

south, From tho positions so fixed they sketch in the surrounding country, 
fixin= each point or feature by three or more intersections from different 
planctsble stations. They also fix the height above sea levcl of their position 

Cllnnmeter. 
by means of observations taken from i t  
with a clinometer, (of wliich the Survey 

of India ha9 a special pattern,) to surrounding trigono~netrical points, the 
heights of which are known, ant1 in this n-ny they are able to fix the heights of 
other surrounding objects. Thua the approsi~nzte heights of a great number 
of points are obtained and approximate contouring at 60 feet intervals is carried 
cut. This system of contouring was only introducad belween 1880 and 1890. 

Contouring. 
Vcry fern of the existing maps have the hi11 
featurcs and undulations shown by even 

thcse approximate contours, hill sketclling or hachuring having been up to 



that time considered quite safieient. The clinometer lraw gaablee a 
surveyor easily to fix an altitude witbin 10 feet, and with even much 
greater aoauracy where trigonomahioel height0 or levels are numerous. 

34. Topographical surveys have, as a rule, been made on the ecale of 1 inch 

Seales of eurvq. 
=1 fnile, but in coneiderable areas, for 
example in Bombay, the scale employed 

was P = 1 mile. 

Cadastral surveys carried out by the Survey of India have all been made 
on the scale of 16 inches = 1 mile, and are purely chain surveys. In former 
days revenue surveys, as they were then called, mere made on the 4-inch 
scale of large areas, each village being surveyed separately, but the maps 
were never published on that scale. 

I n  some of the more remote parts of India, or where the country was at 
the time of litt,le import,ance, surveys were conducted on the scales of 2 miles 
and even 4 miles to the inch. 

From the surveys so made the existing maps of India have been prepared, 
the standard scale for topographical maps being 1 inch = 1 d e .  

36. Topographical maps are now issued in " standard sheets," each 

Standard sheets. 
d which measurfls a quarter of a 
degree of latitude by half a degree 

of longitude, and covers roughly 640 square miles of country ; they have - 

been prepared by one or other, or by a combination of two or more, of the 
following methods :- 

(1) by enlargement from surveys on the scale (in very rare cases and 
for special purposes) ; 

(2) by reproduction from surveys on the 1" scale ; 

(3) by reduction from- 
(CC) topographical surveys on the 2-inch scale ; 

( b )  old revenue Y P  ,, ,, $-inch scale; 

(c) forest 9 9  ,, ,, $-inch or other scales ; 
( c l )  cadastral surveys on the 16" scale, or from locally made revenue 

surveys on larger scales. 

Tllc maps have all been reproduced by photo or helio-zincography and are 
published generally on the 1" scale, but in special cases on the 2,!' 

36. The result of the omploymont of so many different methods of propara- 

DiIfcrcnt classes of rcviaionnl ol~c~.ntions. ti0n is a want of ulliformity alld complete- 
ness in the existing maps of India. But 

it follows, as a natural corollary, that the amount of work now necessaly 
for the rcvision of tho maps, anclthe production of an up-to-date series, will 
yary with the quantity and quality of the matorials already available. The 
expenditurn now required will dso vary with tho value of the old surveys, 
and for the purpose of our estimates mo divide the work to be done into the 
following four classes :- 

Survey-Where them are no maps on the one-inoh scale, or where there 
are not sufficient triangulation or traverse data, and a new survey 
mill thus be necessary, me class the work as " Survey.'' 



Resurvey-Where the aotual field survey must be newly made, but 
trigononletrioal data are available, we class the work as " Re- 
survey." I n  many of the areas so clawed the existing maps 
may be expected to afford a certain amount of assistance. 

Revision-Where the existing maps have been prepared on more modern 
lines, aud no great amount of change need be anticipated, we 
olnss the work as " Revision." In this case i t  is hoped that 
specially printed copies may be found capable of being actually 
revised in the field, all additions and corrections being shown on 
thcm and the hill shading being converted to contouring. If, 
however, it is decided to print the maps in ooloWs it will probably 
be necessary to redraw the great majority of the sheets. 

Supplementa,ry Survey-Where maps have been, or can be prepared 
from reductions of cadastral maps, we consider that, before final 
adoption as topographical maps, they require examination on the 
ground : this work we call " Supplementary Survey." Maps so 
prepared require considerable examination in the field, as the 
surveyors, working on large scales for revenue purposes, do not 
always sliow the topographical features with sufficient distinct- 
ness to enable the compiler of the reduced map to distinguish be- 
tween the features which should be shorn and those that should 
be omitted. 

I t  will bc found in chapter VI that the areas, which fall under these four 
heads, have been calculatecl after n careful scrutiny of the existing maps of 
the country. The estimates of the cost of the revisional operations are based 
on these areas. 



CHAPTER IV. 
Present Organisation of the Survey of India. 

37. When the Survey Department was reorganised after the amalgama- 
tion of 1878, the superior staff was divided 

Organisstion in 1879. into a Senior and a Junior Division, the 

former consisting of the Survegor-General and a Superintendent of Revenue 
Surveys, with a fixed number of Deputy and Assistant Superintendents ; and 
the latter of Surveyors and Assistant Surveyors of European parentage. 
The officers in the Senior Division drew fixed pay a t  rates from Rs. 500 
upwards, the old system of " staff pay " in addition to Military pay and 
allowances, having been abolished in 1874. I n  the Junior Division the 

A.ssistant Surveyors drew from Rs. 120 to Rs. 250 per month, and the 
Surveyors from Rs. 300 to Rs. 500. 

38. I n  1584 the question of the admission of natives* of India to the  

Admission of nstives of India to tho Junior Junior Division was raised. Strong ob- 
Division. jection was made to the proposal by the 
heads of the Department for the reason that while natives were quite fit for the 
subordinate work of actual surrey, they mere unsuited for the duties required 
from the supervising staff, which involved energy, physical endurance, tact, 
and initiative. The Government of India decided,? however, on grounds of 
economy and of the necessity of testing the competence of natives in higher 
posts, that in future one appointment in every four madc shou!d be reserved' 
for nativcs of Iudia, who tihould receive the same pay as other officers of the 
Junior Division, and should be recruited by examination to which no candi- 
dates should be admitted who had not passed the Universities' Entrance Exa- 
mination. The Surveyor-General was also authorised to promote deserving 
sub-surveyors, provided they were sufficiently well educated, and passed the 
examination to whioh othcr native candidates were subjected ; and it was left 
to him to decide whether the oxamination should be strictly competitive or 
whether a power of sclcction among the pnssecl candidates should bc reserved. 
This dccision, with the reasons for it, was rererred to, with approval, by the 
Public Service Comwissioa of 1SSG-87 three pears later. 

39. The sauct,ioned orgnuisation of the Department a t  the t,ime was 

Orgnninntion in 188G. described by the Commission as consist- 
ing of the following staff :- 

Xumbrr of 
officars. 

Administratrive Staff 3 Surveyor-Gencr:~l and two Deputies (Re- 
venue and Topograyhicnl Branches). 

Deputy Snpcrintcndcnts 32 in four grades. 
Seuior Division 

Assistsllt )>  17  in two grades. 

Sorvcyors 50 in four grades. 
Jilnior Division 

Assistant Surveyors 85 in three gmdes. 
Sub-Survryors, about 500 on Rs. 10 to RE. 110 per mensem. 

ny nntivrg we menu pcmons of Indian dcsccut, as  distinguished fro111 poraons who are nativcs the  atetotory dclin~tion only. 

t Revenue and Agricultural DrpsrtmrnL letter No. 683-P., dstcd l l l h  i)eecmbcr 1884. 



The officers of the Senior Division were partly military and partly oivil 
in the proportion of 3.2 to 1. Out of 4G officers actually employed in 1886.87, 
39 wore non-domiciled Europeans, 6 woile domiciled Europeans and one 
was a Eurasian. Of the officers of tho Junior Division five were non-domiciled 
Europeans, 93 mere domiciled Europeans, 33 were Eurasians and two 
were natives, both promoted for special services in connection with the 
Afghan Boundary Commission. 

40. The Commission did not feel a t  liberty to  deal with the question of 
Recorumendstioas of  tho P ~ ~ I I C  Service corn- number of Royal Engineer and other 

mimion. 
military officers to be employed ip the 

Survey, but suggested that they, along with such specialists as might be re- 
cruited from England, should be regarded as forming a distinct branch of the 
service, with pay, furlough and pension adjusted to the requirements of a 
service so recruited. A further suggestion made was that the posts then held 
by the Jullior Division should be amalgamated with some posts surrendered 
by the Senior Division, so as to provide suficiently attractive prospects for a 
service locally recruited, the pay, filrlough ancl pension rules applicable to 
which should be adjusted on the principles indicated by the Commission in 
respect of other services recruited in India. Thc Commission was led to 
the conclusion that the objection to the emplo~ment of natives in  the Junior 
Division nas not based on their inability to perform the technical duties de- 
volviug on the officers of that division, but arose from the doubt whether 
nativcs could be found with the requisite qualific~tions for controlling subor- 
dinates 2nd exercising sound discretion in the expenditure of funds and in 
the dispensing of patronage. This doubt tho Commission did not share, and 
recornmt.ndcd that admission to the Junior Division (or Local Service) should 
not be confinecl to special classes of Her Nnjesty's suhjects in India, and that 
it should be regulatcd by competition among selected candidates, and excep- 
tionally by promotion from the Subordinnte Service. 

41. The views of the Commission were generally accepted by thc Govcrn- 
mcnt of Indin, but i t  mas not till 1895, 
that orderss Irere issued to give effect to 

tllcm. The staff of tho Department mas by thesc orders clhided into three 
distinct serrices :- 

(1) The Imperial Service ; 
(2) The Provincial Service ; 
(3) The Subordinate Service. 

Thc I m p r i a l  Service wns to consist of officers who had bccil pither 
tr3usfrrrecl from the Army or recruited directly from England, and future 
nppoi~ltmcnts to i t  ncre to bo made by selection only. Tllc Provincial 

Servicr, on tllc other hand, was to he rwruited exclusively in Jndin, appoint- 
mcntq 1,ei11g made by cxnmination in India. Ten appoiutmcnts in the exist- 

in: Senior Division were transferred to the Provincial Service, and the re- 
mainrlelr of that Division, together nritll the administrative appointments a t  
tile hcnd oE the Department, constituted the new I~llperinl Service. The line 

bctwccn Ihe yrovincial and Subordinate Serviccs Ira3 drawn immediately 
I,elolv t, l~e existing Jullior Division, ~ r l ~ i c h ,  with the ten appointments tmus- 
fcrred from the Senior Divisioc, formed thc  new Provi~~cinl Service. The 
811hurdi11ntu 8crricc rcmained, as regards nppointmcnta, gratleq, pay and re- 
crujtmcut, in cvery respcct on t l ~ c  snmc footing as hcfore. 

-- - 

Beaolulion No. 6-Gb (Land Surrey+). dater1 27th BInrch 1895, 



Financially t.he result mas that, while the total number of appointments 
remained at  182, the monthly cost was reduced froin Rs. 92,727 to Rs. 80,626, 
thus effecting an annual saving of Rs. 25,200. 

'CVe have given the above figures in detail because the sanctioned strength 
of the Imperial Service still remains at  40, though there are actually at present 
42 officers employed, as the process of transfer of 10 posts to the Provincial 
Servico is not yet complete. Some additions have been made to the Provincial 
Scrvice, the snnctioiled strongth of which is now 150. The officers of this 
Service in the two grades oE Extra Deputy Superintencients and the six 
grades of Extra Assistaut Superintendents arc gazetted; those in the three 
grades of Sub-Assistant Superintendents drawing from Rs. 120 to Rs. 2b0 
are not gazetted. 

42. The method of recruiting officers OF the various olasses is as follorvs :- 

New strength. 

Re. 

1 r t  3,000 

1 ,, 2,200 

3 ,, 1,600 

6 ,, 1,300 

7 ,, 1,000 
7 ,, 850 

7 ,, 600 

8 ,, 600 - 
40 - 

2 at 800 

3 ,, G50 

3 ,, 560 

6 ,, 50n 

8 ,, 450 

13 ,, 400 

15 ,, 350 

23 ,, 3CO 

22 .. 200-10-250 

,, 26 160-8-200 

26 .. 120-8-160 

-- 
142 at nu average pay 

of 1is. 293 per 
mcQsen~. 

� he effect of the reorganization Was as follow8 :- 

Imperial officers are recruited from the Royal Engineers, the Indian 

nrcrnitmcnt-~mpcl-ia~ Scrvicc. Army and in special cases from England, 
by direct appointment by the ( l e c r e tq  

of State. There are also in this branch of tho Servico at  the present time four 
officors transIerred from the Uomnbay, Madras and Eoreat Survey Departmentr 

- 
- 

f 

I 
1 
; 1 
;I 

L 

f 

I 
i 

.$ 1 d 
34 
0 .- 
c 

6 

I :  
1 

- 

Surveyor-General ... 
... Dguty Surveyor-General 

... "petiutmdents ... 
... Ditto ... 

Deputy Superiuhnded~ ... 
... Ditto 

... Assidant Superintendents 

... Ditto 

Total ... 
Extra Deputy Superintendents ... 

... Ditlo 

... Extra Assistent Superintondents 

Ditto' ... 
Ditt, ... 
D i t t ~  ... 
Ditto ... 
Ditto ... 

Bub-Assistant Suprintcndeuts .,. 
... Ditto 

Ditto ,.. 

Totd .., 

- 

Old mtrength. -- 1 
...... 
...... 

... 1st grade 

... 2nd .. 
1st .. . 

... .. 2nd 

... 1st .. 

... 2nd ,, 
..... 

1st grade ... 
... .. 2nd 

.. ... 1st 

2nd .. ... 
3rd ... .. 

... 4th ,, 

... 5th .. 
6th ... .. 
1st ,, ... 

.. ... 2nd 

3rd ,, ... 
a,.... 

Ha. 

1 at 3,000 

1 ,, 2,200 

.. 3 1,600 

7 , , 1 0 3 0 0  

9 3 ,  1,000 

.. 9 850 

.. 1 0  600 

.. 10 500 - 
60 - 

Xl 

ni.l 

3 at550 

6 .. 500 

.. 7 450 

.. 10 400 

.. 15 360 

.. 20 300 

22 .. 200-10-250 

.. 24 160-9-200 

48 .. 120-8-1GO 

-- 
132 at all sverngp pay 

of Rs. 272 per 
menscm. 



Royal Engineer officers are eligible for appointment after their arrival 
in India, provided they have less than five years' service in the corps, and 
are not senior to any Royal Engineer officer already appointed. 

Indian Army officers are eligible after final admission to the Indian 
Army, and are appointed on probation for one year, at the end of which 
time they must pass a departmental examination before they are finally 
admitted to the Department. 

Royal Engineer officers can revert to military duty a t  any time, but 
Indian Army officers cannot revert to military duty after 10 years in the 
Department. There is no definite rule as to the proportion of such officers. 

43. The Provincial Service is recruited after examination in India. 

Recruilmeut-Provincinl Sorvice. 
Candidates receive permission to sit for 
the examinations (which are hold simul- 

taneously at centres convenient to the candidates,) from the Surveyor- 
General. They were a t  one time, if natives, required to have taken a degree 
a t  an Indian University, but the educational etandard has recently been 
reduccd to the passing of the First Arts e~aminat~ion. Europeans (Statutory 
natives) must have passed the High School Pass examination or the First 
Arts examination, and must be between the ages of 18 ancl 22, while for 
natives the age limit is 21. The examination is not strictly competitive, 
but the appointments are almost invariably given to those who qualify in  
order of seniority, i.e., in accordance with the marks obtained ; the Surveyor- 
General, however, has the rigbt to select from thosc qualified, the candidates 
who, he considers, for other than actual book linowledge, are likely to prove 
the more valuable officers. On the 1st of January 1905 there were in the 
Provincial Service 25 natives. The highest of these were in the 6th grade of 
Extra Assiitant Superintendent on Rs. 350 per month. Of the twenty-five, 
twelve had been promoted from the subordinate ranks into the Provincial 
Service, nncl thirteen appointed to it direct, but of these thirteen, six are still 
on probation. There is only one graduate in tlle list, and the educational 
qualifica€ions of the men appointed by promotion are not as a rule high. 

811 Provincial officers are appointed on probation in the first instance, 
- - 

and none are permanently appointecl until they have been one year in a field 
pal+,y or similar position, and have been well reported on by their immediate 
superiors. 

44,. The Subordinate Service is yurely native ancl is not a fixed establish- - 

~ ~ ~ m i t n l e n t - ~ [ ~ h o r r l i ~ ~ a t e  Service. merit as the Imperial and Provincial 
Services are. I t  consists of men who 

have been as a rule recruited, under the orders oE the Surveyor-Gencral, 
by officers in charge of partics and trained by them as sub-surveyors, corn: 
puters, drafturnen, etc. There is no fixed rate of pay for such men, but i t  - 
is recognised that Ks. 100 per mensem is the maximum ; they are all brougllt 
on as ten~pnrnry l~nnds in the first instcmoe, but after some ycnrs, if they 
proye coml)etent, they are mndc permanent. The regulation of pay nritl~in 
thc limit of Es. 100 is entircly in the hands of the Burvcyor-General. 

Accol.clinp to the evidence given to us, men of tho subordillatc service are 
usually enlisted as apprentices by the officer in charge of each party and 
are trained in the party, and this is probably as good a method of enlisting and 
training mcn for the peculiar work of survey as can be devised. Some years ago 



orders were issued for the training of all euch menat Dehre under the super- 
vision of the Superintendent, Trigonometrical Surveye, and officers in charge 
of parties were directed in the first instance to indent on him for trained 
men, or to send to him for training men whom they had themselves enlisted. 
The local enlistment and training of apprentices were not allowed, except in 
special circumstances,snd with the sanction of the administrative officer. 
These orders, we are informed, are no longer in force, and we refer to them 
to point out our objection to any such restrictive system. If an extended 
programme of 'work is sanctioned, it must be part of the policy of the De- 
partment to enlist surveyors locally as far as possible, and we have observed 
with satisfaction that to some extent this is now done, a certain number of 
Burmans being employed in Burma, of Madrassis in Madras, and so on. We 
are in favour of giving officers in charge of parties a free hand to enlist the 
best men they can obtain and to employ them on the temporary list, training 
them in the parties on drawing work during the recess and in the field there- 
after. Whether the establishment of training centres may eventually be 
necessary is a question we would leave for the future. At present we do not 
find that any elaborate organisation for the purpose is necessary, and wollld 
leave the present system of recruitment by each party in force. 

45. The distribution of the Imperial and Provincial Staff and also of sur- - 

Distribution of present staff. 
veyors and sub-surveyors on January lst, 
1905, was as follows :- 

- 

Head-quarters (including Drawing 
Office, but excluding Superintend- 
ents of Trigonometrical Branch 
and Foreet Surveys). 

Trigonometrical Survey ... 
Cadastral Surveys . . . ... 
Forest Survcys . .. .-. 
Frontier and Military Surveys ... 
Topographical (other than frontier) 

Under instruction . . . ,.. 

On leave ... ... 
Vacancies ... 

An account by the SurveyorGeneral of the duties of the different officers 
of the Department, and of the system on which survey parties are orgadsed, 
will bc found in Appendix A to this report. 

Provincial 
Oflcers. 

17 

15 

38 

18 

13 

31 

20 

1 

6 

169 

Imperial 
ORicera. 

5 

8 

5 

4 

G 

7 

2 

4 

1 - -  
. a  I 4% Total ... 

SUUVE~OBE AND SUD~BUBVEYOB& 

Permanent. 

... 

2 

42 

91 

29 

6 6 

... 

... 

. . . - -  
220 

Tamporary. 

I .  

4 

111 

108 

18 

66 

. . . 
. . a  

.a .  -- 
308 



CHAPTER V. 

Cadastral, Forest and Miscellaneons Surveys. 

46. Before di~cussing the future programme of topographical work, it will 

Relirninsly. 
be convenient to state our views on the 
subject of the conduct of cadastral and 

forest surveys, on which at present a oonsiderable part of the staff of the Depart. 

Aa regards cadastral work, we have been asked to report whether it is so 
carried on in different provinces as beet to allow of its utilization for topo- 
graphical work, and, if not, whether it wauld be advisable to adopt a different 
system ; whether such utilization results in any substantial economy as corn. 
pared with a fresh topographical survey ; whether professional agency should be 
utilized for the supervision of cadastral work, and how far the same agency 
could be employed for the maintenance of topographical maps. We have also 
to consider how far the demands made by Looal Governments for the services of 
the Survey of India for cadastral purposes are likely to affect the topographical 
programme. 

There is at present no uniform system for the conduct of cadastral work ; the 
arrangements Fsry from province to province, and range from complete depen. 
dence upon the Snrvcy of India to entire independence of that Department. I t  
is necessary, therefore, to refer to the different systems in force before setting 
out our  conclusion^. 

47. Madras has its sep~rate  Survey Department whioh has under- 

Cadrstrnl aorvcvs in lladrnr. 
gone some reduction in recent years, 
and which may be further changed in 

connection with mensurcs for the reorganisation of the Land Records staff. 
The establisllmeut is coiltrollcd by a Superintendent, who works under the 
Board of Revcnuo in the Settlement Branch, and has under him 3 Deputy 
and 12 Asaistnnt Superintendents. 

The gross cost of the Depnrbment in 1903-Cb was Rs. 6,60,000, and the net 
cost niter deducting recoveries on account of the survey of proprietary estates 
and of work done for District Boards, was Rs. 3,80,600. 

Tile Department undcrtalies the cadastral survey or re-survey of districts 
coming under scttlemcnt. Tlic work is based on scientific linee, and is carried 
out with a minutencqs not found elsewhere. Eaoh field is plotted on a separate 
page in reqister, thc scale of survey being 80" to tho mile for fiolds under 6 
acres in artla, do" for ficldu bctmeen 5 and 20 acres, and 16" for larger fields. 
The results are cnulpilerl into vill:lge plans on the 16" scale for reduction by 
photoqrnpl~p, n~itl is;ue t n  villnze officers on thc 8" scale. Prom tile village 

tnluk malls on the 1" scale, and district maps on the 4" or a" scale are 
an 1 rcprocluced locnlly. Notwithstantlin:: the care taken in the 

prcliminnrp ol)eration, there must be many opportunities of error in the 
prnccss of building up field plans into village maps, and of compiling the 
latter into hlnk or distriut maps, and euch attempts as have been made to 
utilize the Mndrae maps by the Survey of India have not hitherto been 
successful. 



!The cost of survey is frequently high, as might be expected, and reached 
ID Ganjam the high figura of Rs. 406 per square mile. On an average 

of 20 districts the cadastrnl survey has cost 11s. 162 per square mile, apart 
from Rs. 84 per equare mile for demarcation. I n  four distriota which have 

been re-surveyed the average oost has been Rs. 62 per square mile. 

The Madras Survey which is entirely independent of the Survey of Indie 
affords advice and assistance in the revenue surveys of tbe Native States in the 
Presidency. It does not appear probable that any demand for the servicss 
of the survey of India mill be made for cadastral work in this Presidency. 

48. I n  both these States there are Survey Departments in connection 

Cndastml etlrveye in Yyeore and Hjdersbnd. 
with the settlement ; but me have not 
enquired particularly into their methods 

of working. I n  llysore the existing topographical maps are quite good 
enough for direct revision without reference to cadastral maps ; in Hyder- 
abad the cadastral maps, while useful for revenue purposes, are admittedly 
not prepared with such accuracy as to be of any assistance in conneotion 
with s topographical survey. 

49. All cadastral work in the Central Provinces is performed by 

CedRBtrnl snrveya in the Centrnl Provinces. 
local agency, working on traverses made 
by professional parties. Apart from the 

inverses, the morlr is done entirely independently of the Survey of India, 
though some members of the Provincial branch of the Survey Depqrtment 
have been placed a t  the disposal of the Aclministration for its assistance in 
the operntions. The traverse work mas practically finished a few years - 
ago. Since then the detachment engaged on it has been gradually replaced 
by a small topographical partmy, which is now employed in compiling 
topographical from cadastral maps and supplementing them by actual 
survey in the field. The local maps arc utilized with benefit to the economy 
of the operations, but tlle country is not one in vhich cadastral work can 
greatly facilitate a topographical survoy. 

50. Tho Presidency of Bombay formerly had a separate Revenue 

Cadnatrhl nurveys in BOIII~RY.  
Survey Department which, after some 
discussion, was finally broken up in 

1901, after liaving been emldoped since 1S47. During that period the 
survey extended to the wholc Prcsidency, except to lands that were wholly 
or partially revenue-frce, and as the same Dopartmont was responsil)le for 
both survey and assessment work, the maps (on the soale of 8" or 16" to - 
the mile) wcro preparetl so as to give cvery assi~t~ance to the assessing 
officer, and particular at8tentioll was paid to a carcful and elaborate classi- 
fication of soils. The Laud Rccords Dcpartluent is now responsible a~nougst 
its other duties for the' ~naiutcuaace of the maps, and the Director Itas, as 
his Assistants for tho purposch, four Superintsndents, three of mllorn ore 
former officers of tho Bolubny Sul.vc.y Department. Under these a p i a  are 
District and Circle Illspcct,ors, but the organisation of the Land liccords 
Department in this Presidency, as in Madras, will probably require further 
modification or strengthenhg. 

In 18i3-76 an att,empt was made to utilize the cadastral maps of B O ~ G  
for topographical purposes, and was most oarefully and thoroughly prcsacuted 
for two years, but without success. The cadastral work was found very 



defective outside the culturable area ; the village maps could not be correotly 
joined together, and it was agreed that the expense of the operations wae 
greater than the making of a new survey. The existing topographical maps 
in this Presidency were in consequence prepared, and they can now be 
revised without reference to the work of the former Bombay Survey Depart- 
ment. 

61. I n  the Punjab and North- West Frontier Province all cadastral work 
C b t r a l  snrregs in the Pnnjsb and ~ o r t b - w ~ ~ t  is carried out by the Settlement Depart- 

Pmntier Province. ments without any assistance from the 
Survey of India, except in some cases where the work has been preceded by 
a profeesional traverse. Great attention has always been paid to the training in 
survey of local establishments, and to utilising for survey purposes the services 
of patwaris, who are a well paid and, on the whole, intelligent set of men. A 
method known as the " square system " of survey has been developed, which, 
i t  ie claimed, has the'advantage of enabling a close check to be kept on 
the work of the non-professional surveyors and of restricting any errors they 
may make within narrow Limits. The system is not a professional one, but 
the village maps have been found suEEciently accurate in unbroken ground 
in the plains for utilization in the preparation of topographical maps after 
a traverse picking up the trijunctions and base lines has been made to ensure 
the plotting of the reduced plan of each village in its correct place on the 
general map. Without this it mould be impossible to make a general map 
of any large area that would be rea~onably accurate. As a rule, this 
traverse has hitherto followecl the cadastral operations which it ought 
to precede. One advantage of the square system appears to lie in enabling 
a comparatively simple and inexpensive traverse to sufEce. The cost of 
cadastral surveys in the Punjab cannot be disentangled from the total 
cost of settlement operations in each district. The figures given us shew 
rates varying from Rs. 208 to Rs. 1 6  per square mile, exclusive of the pay 
of the patwaris, but they are obviously and admittedly unreliable. 

62. I n  the United Provinces there have been more variations of system 

Cdsstral snneps in the United Provinces. 
than elsew here. I n  earlier times cadaetral 
surveys were, as in the Punjab, carried 

out by the Settlement Department, hut no attempt was made to train 
the patwaris, the work being done by amine.  At a later period after 
1870, a large number of districts were cadnstrally surveyed by the Survey 
of India, and the maps made over to the Settlement officer. I n  the Benares 
settlement the procedure mas carried a step further, and the Survey 
Department charged itself with the preliminary preparation oE the record 
of rights. The last dist.riots in the plains surveyed on t,his system were 
Basti and Qorakhpur from 1883 to lt188, where the cost of the cadastral 
survey with the record of rights and statistical statements fell at R,s. 236 and 
Re. 173 per equare mile respeotively, the cost of t l ~ e  cadastral survey and 
record of rights, excluding statistics, being in the Basti district Rs. 184. 

Before these settlements were finished, the question of devising meane 
both to simplify and to cheapen tbe operation of reassesenlent, had been under 
oonsidoration, and the assistance of the Surrey Department was clispen~ed 
with in most of the other districts undcr settlement, while in a few the experi- 



ment of using patwasis as the survey agency under the supervision of the 
Survey of India was introduced. I n  some districte of the Meerut Division, 
and in the whole of Southern Oudh, no general resurvey was attempted. The 

old maps were corrected by the village agency, and were found to be auffi- 
oiently aocurate for assessment purposa. Some years later, l~owever, a reaction 
began in favour of greater strictness ; the services of an officer of the Survey 
Department were obtained to assist the Land Reoords Department in the more 
eficient training of the local agency ; the old maps were subjected to a, more 
dgorous test, and in most, if not all, the districts coming under assessment, 
a new survey mas made, the patmaris being now trained to act as surveyore. 
The cost rates of such. surveys, from which the pay of patwaris is excluded, 
have varied in recent Sears from Rs. 28 to Rs. 76 per square mile, and the 
average cost of the traverse has becn Rs. 27-8.0 per square mile. 

The maps prepared in the course of these surveys have been utilized 
in the compilation of topographical maps, though a slight 

amount of supplementary surrey is necessary. The officer of the Survey 
Department lent to the Local Government is now styled Superintendent of 
Provincial Surveys; he carries out traverse surveys of which the Imperial 
Governlnent meets the cost, and he is in charge oE an Imperial Dmn-ing 
OBice in the Provinces, where reductions of cadastral maps are made for topo- 
graphical purposes. Under him are Provincial officers of the Survey of 
India, who are now cmploycd more on Laud Records work than in carrying 
out new surveys. The cadastral work of these Provinces has, however, for the 
present come to an end, and in districts now comiuq under re-settlcrnent 
i t  hasbeen found sufficient to use the old maps without a resurvey. The 
retention of the services of an Imperial officer and of some of the Provincial 
officers mill, me understaud, not be insisted on by tlie Local Government. 

63, Bengal is the only Province in which original cadastral surveys 
are now being prosecuted on a large 

C a d ~ t r a l  surveys iu Bcngal. 
scale. The operations are directed by an 

of the Survey of India under the title of Superintendent of Provincial 
Burvcjs, and the establishment is entirely recruited by and officered fro111 the 
Survey of India. Tho Board of Revenue settle the programme and the Superin- 
tendent is responsible to them for carrying it out, and to the Surveyor-General 
for keeping the work up to professional standal-ds. A large Drawing OGcc a t  
Calciltta uudcr his control prepares reductions of the cadastral maps for issue 
as prelin~inory editions of standard sheets on the 1" scale, and has presses 
attached to i t  for tho reproduction of the cadastral plans by the Vandyke 
process. (In one district in Bcngal a cadastral survey is being carried on under 
the eupervision of a Settlement oficer, but that procedure oould not be ex- 
tended to the large programme which is in contemplation.) By careful admin- 
istration and  minute attention to details, the Superintendent of prov;nCi,1 
Surreys in Bengnl has reduced the cost rates to a compnrativcly low figure. 
The survcy oE Orissa cost Rs. 181 per square mile, and that oI Durbhanga 
Rs. 201, while the outlay on the more recent operations in Bhagalpur was only 
Re. 82, of which Rs. 68 was for survey proper and the balance for record- 
writing. Onc of the advantages of working on an extentled scale and with a 
settled programme, is that the whole organisation is gradually improved, and 
work is done both more cheaply and more efficiently. 



The arrangeluents for meeting the cost of cadastral work are peculiar 
in Bengal. Elsewhere the Lo3al Government is liable for the outlay (except 
for thc! cost of traverse surveys) ; but in Bengal, while the arrangements 
vary somewhat in their details, i t  may be said generally that the cost is 
sharer1 between the land-holders and the Imperial Government. 

64. I n  Assam cadastral surveys have been carried out by local 
agency with tlie assistance latterly of 
Provincial officers of the Survey of 

India. For the present, however, such surveys are practically a t  an end, 
and np IurLLer cadrtslri~l operations on a large scale are likely, unless it 
be derided that the districts of Cachar and Sylhet should be surveyed. A 
small Drawing Office is maintained at the expense oE the Imperial Government 
a t  Sl~illong for the preparation of topographical from cadastral maps ; but 
the cadastral surveys in this Province are frequently so fragmentary that the 
standard sheets prepared from them are useless, and the retention of the office 
a t  Imperial expense appears to be unnecessary. The Vandyke process has 
recently been introduced for the reproduction of village plans. 

65. Original cadastral surveys in Burma are carried out by the 

Cedmtral mrveya in Bnrms. 
Survey of India, and one of the Im- 
perial parties, No. 7, is at present placed 

at the disposal of the Local Goreimment for that purpose, its expenditure 
being charged to the Local Government. I t  is now engaged in the survey of 
the Pakokku district, of which some 3,000 square miles remained for comple- 
tion in 1008  The estimates of the time required for this work varv, and 

- w - 
therc are some large tracts still to be surveyed in Thayetmyo and elsewhere, 
for wllich the services of the professional party may be required; but unless 
the programme is extended, it mould seem probable that in five or six years 
the work will come to an end. 

No record-writing is done by the Survey of India in Burma. The maps 
alone are prepared ; they are printed as a rule a t  Calcutta, and the copies 
made over to the Revenue authorities in Burma. 

Owing to the nature of the country, the work is much morc expensive in 
Burma t,han in Bengal. We have no figures of the cost per district, but the 
following rates for the work clone in 1901-02 appear not to give an excessive 
est.imat,e of the outlay :- 

L>]jer Bnr,na.-Tmvcrsc survey Rs. 57, Cadastral survcy Rs. 115 ... Total Rs, 17%. 
L O I C ~  B44rma.- Do. , 172, do. 200 ... do 381. 

Some simplification has since been introduced into the procedurc, but 
where scattered blocks arc made over to the Department for survcy, the cost 
must necessarily be high whcn worked out on tlie area actually survcycd in 
detail. Last year we arc informcd that in one district, where distant and 
scattered blocks alone had to be survejcd and collnected by traverses, the 
mte rose to over a rupee an acre. 

The maintenance of maps and the survey of estonsio~ls of cultivation 
(known in Burma as "Supplementary " survey,) are amnngst the most import- 
ant of the dutimof the Tiand Records Department. Annual surveys of cultiva- 
tion are required in Burma for assessment purposes, and the Land Records 
Department is more strongly organised for survey work than in any other 



Province; mhilo suitalllo arrangements have been made to give the staff an 
extensive training in actual survey work. The Director of Land Records 

has an assistant, who was formerly a Provincial officer in the Survey of 
India, and under him arc 32 Superintendents, of whom 8 are seconded Survey 
of India officers. Below these again is a strong staff of Inspectors and Sur- 
veyors. llurmans arc cmployed both in the lower grades and aa Superinten- 
dents, and appear to give satisEaction. Application has recently been made to 
increase the staff and improve its prospects, as it is insufficient to cope wit11 
all the work involved in both maintaiuing existing maps and records, and 
completing thc survey of the rapid exteneions of cultivation. 

T l ~ e  division oE the work of new survey between the Imperial establish- 
ment and the Land Hecords staff is made on the principle that " mhen 
such surveys are extensive, the work should ordinarily be left to the Survey of 
India parties, while the Land Records Department should limit itself to such 
small extensions as can be undertaken by the regular staff under the supervision 
of the Director and his Assist,ant." But in 1889-93 surveys on a very large 
scale mere made by the Land Records Department over an area of apparently 
some 6,000 square miles in Thayetmyo and neighbouring districts, survey 
parties being organised on the model of Imperial survey parties, and Burman 
surveyors being freely employed. 

56. These accounts show sufficiently for our purposes the arrangements - 

Estent of future cadashal prograwmc. 
made in different Provinces for the pro- 
secution and keeping up to date of cadas- 

tral surveys. It does not appear, as far as we can gather, that any serious de- 
mands are likely to be made on the Survey of India for cadastral work in the 
near future except in Bengal. I n  Burma the progra~nme of original cadastral 
work on an extensive scale, for which alono it is desirable to employ pro- 
fessional parties, will be completed in a few years, and in other Provinces 
such work as remains to be done, is sinall in extent or is of a character for 
whicll the Local Government is itself prepared to arrange independently of 
the Silrvey of India. 

67. The question of utilizing cadastral maps made in the future for topo- 

Comp~rison of the varioue systems of cadnstrnl graphical PUrI)OSeS not one 
surveya. of great importance, but me may 

state our own vietv briefly regarding the various systems in force. Where 
there is a large amount of original survey to be (lone, where therc is no 
question of training a local agency in surveying, and where a continuous 
programme of operations can be carried out, uninterrupted by the exigencies of 
settlement, we have no Ilesit'ation in saying that the Bengal system is the best. 
It ensures that the work is up to the best professional standards, and it allows 
of the gradual perfecting of the organisation in all its details, a most important 
matter from ' the standpoint of economy. It stands to reason that a 
trainer1 estnblislimest, moving on regularly from district to district, must gain a 
facilit,y in cxccution on the part of subordinates, and an experience of org;cnisa- 
tion on tllc part of sopcrvising officers, that are lacking when the greater part 

of t11c cstablisliment has to be trained, as eacll new district is taken up. The 
erccllciice of thc arrangements now made in Bengal, is an example of what can 
bc done, and we tliinli that the r t c s  oE survey there compare very favourably 
with thosc of the Unitcd Provinces and the Punjab, mhen the exolusioll from 



the accounts in these Provinces of the pay of patwari-surveyors is taken iuto 
consideration. It is only, however, i n  Bengal that the conditions we have 
referred to above apply fully; and while we are decidedly in  'favour of utiliz- 
ing professional agency i n  the supervision of cadastral work in sach condidohs, 
we recognise that circumstances are very different elsewhere, and would leave 
Local Governments a free hand in deciding whether to utilice such agemy 
or not. 

With reference to the organisation of Land Records Departments, we 
may also state that by far the most complete and efficient, in so far as 
survey work is concerned, is that of Burma, and its efficiency is no doubt 
largely due to the extent to which it is oficered from the Survey of India. 
The Local Government would greatly regret to see this source of supply 
interfered with. 

68. As regards the utilization of cadastral work for topographical purposes, 
Utilization of eadastrsl eorvega for tapogmphlesl it has been assumed up to quite a 

maps. recent date that, when surveys were 
conducted on the large scale of 16" to the mile, no further survey operations 
for topographical, or indeed for any purposes would be required. I n  the 
Punjab, where these maps were made by non-professional parties, i t  was 
recognised from the beginning that some slight amount of supplementary 
survey mas requisite, but elsewhere this was not the case; in the United 
Provinces from an  early date, and in Bengal from the date of commence- 
ment of caclastral work, reductions of the professionally prepared maps on 
the 16" scale were used for the preparation of standard sheets without any 
further examination in the field. The experience of Burina seems to have 
first originated doubts on the subject, and these were confirmed when it 
became possible to compare cadastral compilations with previous topograph. 
jcal surveys of one and the same tract as in  the district of Meerut. The 
course was then adopted of publishing maps reduced from cadastral 
surveys as "preliminary editions," the production of a final edition 
being indchitely postponed. We do not find i t  possible to lay down 
definitely any criterion by which to determine the stage a t  mhich a 
czldastrally prepared map is of so little use to the topographical sur- 
veyor that it is superfluous to go to the cost of making a reduction, and 
we can only indicate in general terms the advantages and disadvantages of 
relying on cadn\tml maps. I t  will be undcrstood that, even if no direct use 
can b~ made of cnr1,zstrnl maps, the fact that an accurate traverse survey has 
been made, will always be of material assistance to the topographer owing to 
the number of fixed points which i t  gives him for his work. 

Advantages of m a k i ~ ~ g  one of  cadnntrnl m a p .  
69. The advantages of using reduc- 

tions from cadastral maps are two- 

(1) Economy. 

K h e n  a caclastral survey has bcen made, (tho cost of making i t  is for our 
present purposes irrelevant,) the further procesy of rcducing the results and 
combining them into a 1" map in  level districts is very chcap. Major 
Crichton in Bcngnl puts the cost a t  Rs. 2.2 per square mile in a well-organi8ed 
estnblisl~ment, and tloes not think it should in any case exceed Rs. 3.9. 
Captain Coldstream's ca~culations point to Rs. 3 as a fair rate in thc United 
Provinces and Captain Tandy gives Re. 2.0 for the Punjab. I n  flat level 



country the details on these reduced maps require little further correction ; 
and it is in such a country that an 01.igina1 topographical survey is apt to be 
expensive owing to the difficulty of marking merely from triangulated points 
and the consequent necessity of traversing. At  the outside, allowing for a 

very careful supplementary survey, it sllould be possible to produce a mnp 
on the 1" or 2" scale a t  a cost not exceeding Rr. 12 per squarc mile, and 
probably mucll less, whereas an original 2" survey would cost considerably 
more. 

(2) Ft~lness of detail. 

It is admitted on all hands that a map on the 1" scale prepared by 
reduction from any reasonably good survey on the 16" scale is better than 
one prepared from direct survey on the 2" scale ; and much better than one 
prepared from a 1" survey. All the officers we have met, \vho were using 
cadastral reductions, considered that their work was both facilitated and 
improved ; but one important point to be remembered is that i t  is impossihlu 
for any compiler to know from a cadastral map ~vbich are t,he features of 
primary importance to be shown on the final topngrapliical map. The addi- 
tional work required we have already indioated in our definition of Supple- 
mentary Survey." 

Disadvantages of mnliing uso OE cidastrnl mnpr. GO. Against these advantages have to 
be set various drawbacks- 

(1) Inconipleteness, which is of tnro kiuds- 

(a)  ~eneral.-Cadastral surveys do not oxtend beyond the boundaries 
of some administrative unit-usually the district. Every sheet, 
through which the boundary of the district passes, has an  unsur- 
veyed portion; either this must be filled up from old material 
if the adjoining district has beell previously surveyed, or a topo- 
graphical survey must be carried out up to the margin of the 
sheet-a very serious task in many cases,-or the sheet must re- 
main blank till some indefinite time, Ivhcn thc adjoining district 
is surveyed. It is impossible fully to realise the force of this 
objection witliout considerable experience of the almost hopeless 
state of incompleteness of many of the standard sheets compiled 
from revenue or cadnstl.nl survcys. 

( b )  Special.-Cadastral surveys do not necessarily extend beyo~ld the 
culturabl~! area. Dilly countrp, for instance, may be inarked as 
sucli-" Hill " or " Paliar "-in the middle of a blanli space, with 
various streams flo~viag from it, the earlier course of nrllich is 
not delinentcd. I n  older times ravines and other rougb ground 
mere often omitted. The supplementary surveyor must makc 
a new survey of these, and,  if tliey are extensive, i t  is as easy and 
cheap for him to survey thc whole ground as to use tile cadastrnl 
map in his operations. 

(2) De1a.y i n  pt6blicnlion.-This again is of two kinds. To some extent 
delay is inevitable. 111 somc Provinces each village takes two years to survev, 
and a further time must elapse bebre the cadastral mapscan be made over to 
the topographer. I n  B e n p l  the maps are not made over till revised by tire 
settlement authorities, but it ir hoped to avoid this objection and to oxpodito 
the work. Morn serious is the d e l q  that ought to be preventible, but that 



seems at  present to be incidental to the system. The delays in  the Punjab 
have been referred to frequently ; in Bengal some topographical maps were 
issued 1 6  years after tho cadastrnl survey had been made ; in the United Pro. 
vinces the Superintendent tclls us that i t  will take his Drawing Office five 
years to overtake tlie arrears. This delay may be a mere defect of system, 
but as i t  is universal, we must take i t  into account. 

(3) Distinctive gaatzc?,e of the two classes of sz6rvey.--Lastly, there is 
the fact that the revenue or cadastral surveyor has not the same eye for the 
ylljsical features of tlie coulltry as the traincd topographer. This point 
may be best illustrated by quoting the remarks of Dr. Stein, the explorer. 
Dealing with Trans-frontier sheets, which includc portions of British 
districts, he sags :- 

" I  can recngnise a considerable siiperiority as regards ampleness and accuracy of 
topogmphicnl det:~il in those portions which havc beeu surveyed by Officers of the Survey 
Department of India doriug the Frontier expeditions from 1895 to 1898. I can trace the 
superiority of these surveys, e.g., to portions of the Peshowar District mapped on the basis of 
revenue surveys, not merely in the more careFnl delineation of the natural features of the 
ground (hill slopes, streams, etc.), but also in t,he marking of inhabited sites and minor 
lines of communication. Considering that  the time and opportunities available for correct 
surveying during those cxpcditions, were far more limited than in the case of the old District 
Survey over adjoining ground inside the border, 1 can attribute the superiority of those 
trans-border surveys only t o  the fact cf the  true purposes of a topograpl~ical survey having 
beeu more carefully kept in view in their case." 

This clr,zwback is O F  comparatively little ilnportauce in  the plains of Upper 
India, but elsewhere i t  affects the maps detrimentally. 

G1. T e  have clearly indicated in our programme of operations, and in the 
Ajsistnocc t o  be derivcd from cadastral naps  ill map* attached to our report, the & e n t  to 

tbc topograpl~irnl revision. which we consider that cadastral maps 
mill be of assistance in thc revision of tlie topographical maps of the country. 
I n  the greater part of the plains O F  Upper India we are of opinion that tho 
cadastral maps mill be of the greatest use, and that a slight :~nd inexpensive 
examination of tlie reduced maps in the field should suffice to allow of the 
procluction of excellent topographicnl maps. But in the rest of the 
country the mnps cannot be used in  the same simple fasl~ion, anrl i t  must be 
left to the Surveyor-General to say how far in eacli case and in what manner 
they can best be 13tilized. As to the utilization of tho professional agency 
employed in supervising the preparation of cadastral maps for tbc main- 

- 

tennucc of topographical maps, tlic qucstion is not likcly to arise under our 
proposals, as me do not contemplate any intermediate arrangcmcnt for revisillg 
6uch maps. 

62. From the account given above it mill appear that cadastral surveys 

Control or' c:~dnstrnl nnrvc).s. 
are in almost every casc condi~cted at 
the expense of Local Govcrnment,~, that 

the progmmmc is nlwojs, evcn if carried out by the Survey of India, control.. 
led hy the Local Govenlment, and that in most cases the surveys are execlltcd 
by local agencies entirely independent oE the Department. We are in favour 
OF maintaining the most complete measure of decontralisation in the con(Iuct, 
of such surveys subject to the following remarks. 

63. I t  is essential that all cadastral surveys should be accurately and scienti- 

Nuccaitg for s scientific bnsir for cndaetrrl sur- fically connected with the geodetic survev 
- 

ieye. of India, and we are in complete agree. - 
merit with the orders i s~ued by the Government of India in 1882 that  

9 Vide the map oppoaite page 115. Provincial map# will be found in Seation I of P u t  11 of the Raport, 



cadastral surveys sboulcl be preceded by a skeleton, or as it is now called a 
traverse survey, made by a professional agency. W e  think that this principle 

should be insisted on ; its non-obserrance a t  the outset in the Punjab llas 
led to considerable difficulty in the compilation of topographical maps in that 
pmvince ; and is a m o n ~ s t  the causes of the delays in mapping, of which 
complaint has been made. The Survey Department should, we think, supply 
the necessary officers for making the traverse. For the detail survey we 
think that Local Governments sliould have complete control of the arrange- 
ments, whether the work is undertaken by Survoy of India parties, or is 
carried out under professional advice or not. The system followed in 
Benpl ,  where a strong staff of Imperial and Provincial officers is employed 
under the general control of the Local Government, is, we think, admirably 
adapted to extensive programmes of cadastral work. Under existing arrange- 

ments, however, no officers of the Imperial Department call be employed 
on the cadastral worlr of Local Go\-ernments without weakening the cadre 
available for topographical work and interfering with the topographical 
programme, as their places arc not filled up. The requirements of cadastral 
work are uncertain; in the future they will probablj be limited outside 
Bengal, and we would not suggest that any additional officers should be added 
to the cadre NO as to be available for such mork, if wanted. But me think that  
all appointments made for this work, whether of Imperial or Provincial Officers, 
should be treated as outside tlie regular cadre, and tlie Surveyor-General should 
be authorised to elnploy other officers in place of those deputed. If, owing 
to the return of the latter, the cadre should be over strength, the excess 
would bo but temporary, as vacancies could be absorbed on tlie earliest 
opportunity. 

64. I t  has bcen suggestecl to us that too long a course of sel.vice under a 

Loso of Eurvey oE India officers for cadaslrdl nark. 
Local Government, free from the dis- 
cipline of the Department, is apt to lead, 

in the case of Provillcial officers, to some falling off from the high standard 
of professional accuraoy insisted on by the Survey of India. To meet this 
difficulty it could be arranged that after a definite time such officers should 
either return to ordinary departmental mork or lose tlieir lien on the Depart- 
ment altogether. Such arrangements have not been uncommon in tlie past, and 
the prospect of obtaining employment under Local Governments is likely to 
add to the attractions of the Del~artment for candiclates. Many officers, who 
are unable to stand the strain and exposure of topographical work, are often 

perfectly suitcd for the conduct of cadastral operations. While we think that 
Locnl Governments ivoold be well advised to omploy professional survey officers 
to train their establishments and supervise cndastml work, and that tho Survey 
of India should cndenvour, as far as its rcsourccs admit, to meet demands for 

such officers, \PO do not, recommend any hard and fast rule in the matter. The 
Locnl Govcrnn~ents are tl~emselves the best judges whether in tlle circum- 
stance3 wit11 wl~ich tbcy bnve to deal, i t  is or is llot advisable to employ pro- 
fessional assistance, if it can be made available, in their cadastral and Land 
Records work. 

65. The expense oE all cadastral operations shou~ld, we think, as a matter 

Expenditure on cndnstral surreys. of principle, be borne by the Local GOV- 
ernment concerned, from the traverse to 

the preparation of such compilations from the cadastml maps as are required 



for localpurposes. We rccognise that owing to the fulancial arrangements 
made with Local Governments, i t  may not be possible to give immediate 
effeot to this principle, but  its adoption mould serve to mark the point a t  which 
a distinction can bcst be drawn betmeen-(1) maps required for purely 
local purposes ; and (2) topographical maps required for general purposes. 
For the latter the Imperial Department should be entirely responsible, and 
the expenditure on what we call supplementary survey should be taken as a 
charge to Imperial Funds. I t  is anomalous, under existing arrangements, to 
b k e  only one instance, that the whole of the charges incurred on No. 7 Party 
in Burma should be debited to the Local Government, while the outlay on the 
Drawing Ofice in the United Provinces, where reduction6 of cadastral maps are 
made, should be an Imperial charge. I t  should always be open to the Surveyor- 
General to bring to the notice of the Government of India cases in which the 
basis of a cadastral survey is not a scientific one, and, wlrere officers of the 
Survey of India are employed, they should be responsible to him for the pro- 
fessional accuracy of the work. But apart from this the arrangements should 
be completely decentralised and the Local Governinents have full c ~ n t r o l  both 
of the budget and the programme. 

66. We have been asked to report on the degree of accuracy desirable in 
standsrd of W C U I B ~ ~  of C ~ ~ S S ~ I E , ~  and topograpbic- each class of Survey. 011 this point we 

81 maps. consider that whatever is shown on a map 
ahould be shown accurately ; and that in no case should anything be 
shown on a map issued by the Survey of India, for the accuracy of which i t  is 
not prepared to make itself responsible. It may be, however, that by accuracy 
is meant fulness of detail, ancl we mould leave i t  to Local Governments to 
determine in the case of cadastral maps to what extent the survey of details 
is to be carried. For example there is no necessity, unless the Local Government 
so desire, that local survey agencies, such as patwaris, should be obliged to survey 
ravines or hills when the mere indication of their position on the map mould 
euffice for all revenue purposes. 

67, A separate Forest Survey Branch under the administration of the 
Forest Department was first started in 

Porcst surveys. 1872, and in 1873, in order that its work 
be available for geographical purposes, i t  mas brought under the 

geneml control of the Survey Department (exercised temporarily through the 
Superintendent of Trigonometrical Surveys). Apart from the surveys carried 
out by this Special Branch, some forest surveys were executed by the Imperial 
Department and others by looal Forest officials. Orders as to the class of 
work to be undertaken and as to the adjustment of its cost were issued in 
l e ~ 8 , *  and were supplemented or explained in further orders iesued from time 
to time. I n  1899, when there were four parties engaged in forest work, three 
of which mere directly under the surveyor-General and one under the 
~ ~ s ~ c ~ t o r - G e n e r a l  of Forests, it was decided to amalgamate them and place 
them all under the Buperintendent of Forest Burvegs. I n  the following year 
an oficer oE the Survey of India was appointed to that post, and in 190.4 
the whole establishment for forest survoys became an integral part of the 
sumey of India, and it was laid down that its charges should be debited as 

Revenue end Agricultural Department Circular No. 1G-F., dated 2nd July 1888. 



follows :-30 per cent. to the Survey of India in consideration of the topo- 
graphical value of the rrork, and 70 per cent. to the Forest Department. 

68. The ordinary scale of forest maps is 4" to the mile, but larger maps 

Scale of forcst survcys. 
have a t  times been asked for by the  
Forest Department, and the soale has 

been the subject of considerable discussion. I n  Bombay msps on the 16" 

and 8" scales are still occasionally prepared, though all other Provinces are 
now content with 4 " maps. We saw some reason to doubt whether even this 

scale mas a l w a ~ s  necessary, and we therefore made enquiries on tlle subject. 
The Board of Revenue in Madras and the senior Conservator in Bombay 
are strongly in favour of the retention of the 4" scale, as a smaller scale would 
not, they consider, meet their requirements. On the other hand i n  Burma me 
have evidence that Forest officers in some cases actually prefer the smaller 
scale maps, and the Inspector-General, who has had personal experience of 
that Province, has informed us that 4" maps are probably not actually neces- 
sary for more than one-fifth of the area still left for survey ; and that for 
the remainder the 1" maps will be preferable. The Lieutenant-Governor of 
Burma also attaches more importance to pushing on the topog~aphical 
survey of the country on tlie 1" scale than to the provision of 4" maps of 
forest areas. I n  Bengal a 4" map appears to be considered advisable. 

69. The following approximate statement of the areas likely to require 

Survey requiremeuts of the Forest Department. 
survey for the Forest Department after 
the end of the present field season has 

been given us by the superintendent of Forest Surveys. It must be remem- 
bered t,hat these arem are always liable to increase as new forests are 
reserved :- 

Province. Area ill sq. miles. Probable date of completion. 

... Bombay ... 2,200 1908 

Madras ... ... 3,500 1909 or 1910 

Assam ... ... 550 1 
... Bengal ... 3,200 1 

Berar ... ... ). 

'0° i 
1910 

 ma ... ... 5,050 j - 
When this programme is completed, tlle Superintendent expects that fur- 

ther demands for 4" surveys will be made, so that i t  is impossible to fix 
any final date for the completion of forest worli under existing allraugcments. 
The forest surveys provide detailed and admirable topographical maps for the 
difficult country they deal with; but their value to the country a t  large for 
topographical purposes is greatly reduced by the extremely scattered charac- 
ter of tlie forest blocks with which they deal. No separate block is surveyed 
by the Survey Department, unless it has an  area of a t  least 10 square miles, 
but eTen with this li~uitation, tho work is of an extremely patchy elmmeter, 
and r e  tbiak it n matter for the serious consideration of the Government of 
India, whether the lnrgc cspcn(1iturc now incurrcd on forest surveys, amount- 
ing to over threc lakhs of rupees a year, could not be more usefully laid out 
with no serious detriment to the norli of t,lle Forest Department. 



70. We are ourselves very strongly of opinion that a11 special forest sur- 

Rrconl~ucu~lntious rcgording forost survrys. 
veys should be brought to a close as soon 
as possible, in order to admit of the con- - 

centration of t l ~ e  full strength of the Survey Department on its topographical 
programme. Tlie surveys iu progress arc very expensive, aud absorb a consider- 
able part of the strength of the Department. Sl~ould t h ~ y  be stopped, a large 
number of surveyors will be available for topographical mork a t  onco ; while if 
they are continued on the present scale, not only nrill the total expenditure of the 
Department be illuch incrcased, but there mill be much greater delay in organia- 
ing :hc parties required to carry out the topograpllical progrr.mme. Should 
the G o ~ e ~ n m e n t  of India, however, be unable to acccpt our rczommendation, we 
nould suggest that, the present method of adjusting the cost of such surveys 
sho~dd bo simplified and the following principles be observed :- 

(1) The cost of all surveys of forests, executed on a scale not exceeding 2" 
to the mile in the courso of the ordinary topographical programme, 
should be borne by Imperial revenues as part oE the general 
topographical survey of the country. If i t  is so desired, a skeleton 
boundary survey of forest blocks, on the scale of 4" to the mile 
should be supplied by the s a ~ n e  agency and a t  the same expense. 

(2) The cost oEall surveys of forests on a larger scale than 2" to the 
mile, or made to meet the requirements of the Forest Department, 
otherwise than in the course of tlie topographical programme, 
sllould be charged entirely to the Forcst Department. 

71. The perusal of auy of the Survey Reports will afford instances of the 
diversiou of part of the strcngth of parties 

Municipal rind criotoillneot survejs. for the survey of cities, towns or canton- 
ments, places often of very little import- 

ance. I t  is most undesirable that mork of this description should be allowed 
to interfere with the continuous execution O F  the topogrsphical programme, and 
we tliiuk that it should for the present be entirely excluded from the work of 
the Department. The operations are of a character that can be undertaken by 
surveyors of the Public or Military Works Department., or by those of the 
Land Kecords Departmcnt, or by retired officers, and rre rcconlmend that in all 
cases the local bodies concerned be left to make their own arrangements, and 
the Survey Department be not called on for oilher tlie pereonnel or the 
espcnditure involved. Exceptions to this rule, where unavoidable, can always 
be made by the Government of India ; but we think t h ~ t  thc Survey of India 
should not, without orders from that Goverament, undertake any large ecale 
t o ~ n  or cantonment survey. 



CHAPTER VI. 

Revision of the Topographical maps of India. 

72. I n  criticisii~g the existing Topographical maps of India i t  is nccesssry 
to make a brief allusion to thcir earlier 

preliminary. genesis and historg-a history wl~ich in 

somc i*espects we consider a n  unfortunate one. We hare  already a t  the 

beginning of Chapter I1 indicated generally the marked differcnco Lctwccn 
the conditions under which the trigonometrical and the topograpl~ical sllrvcys 
of India wcrc carricd on. But i t  is convenient that in this place wc 
should explain more precisely what a fatal influence that difference l ~ a s  ex- 
ercised upon the topographical maps of India down even to the present 
time. 

73. Like the maps of all modern nations those maps are dependent upon a 
Coocclltratioll streogtl~ in  611e early period of Geodetic system of triallgulation. The 

the survey. history of that triangulation forms an  
episode in the history of Indian science and Indian topography, of wllich all 
Indian public servants and especially all Survey officers should 110 proud. I t  is 
an example of coucentmtion, energy, and persistence in the face of a tropicnl 
climate, physical obstacles, and pestilential trscts of country, extencling over 
more than two generations, which has never been surpassed, if iuclecd it has been 
equalled, in the records either of surveying or of science gonerally. Nor mere 
the conduct and liberality of the Indian Governments, beginning with that of 
Madras in  1802, less admirable in granting funds for this great work. Their 
patience was remarlial~le. We have seen in tho Historical Chapter that 
some revenue ancl topographical surveys wero carried out as early as from 
1823 to 1837, but thc area covered by them was very small compared 
mith the total area of India, and most of them did not depencl on Lambton's 
and Everest's work a t  a11 ; so that from 1802 to 1843 the Indian Governments 
were sl~pplying funds for scientific and geodetic work, with little or no prac- 
tical return in the shapc of maps of any liind. This in brief is the history 
of tho first perioh of tlle Indian Survey ; i t  is the history of concentration 
mith one defiuitc objcct. 

74. We come now to tlie second period. It mas the period in vhich 

Division of strcogth il l  tLc sccoud period. revenue and topographical surreys, es- 
pecially the former, became largely deve- 

loped. It ]nay be saicl to liavc begun when Colonel Waugh in 1843 succeeded 
Sir Gcorgc Evercst in tlie combined offices oE Survcyor-General ant1 Superin- 
tendent of the Trip;ol~ometricnl Survey of India, which thc latter had held 
since 1830, and to have contillued until Sir Andrew Waugh retired in  1861, 
Waugll scclns to have had tlio same predilection for geodetic work as his pre- 
dccessors, Lambton and Evcrest, and to have prosecuted i t  with equal energy ; 
and this may have bsen tho reason that Major Thuillicr was in 1647 appoint- 
ed, under him, Dcputy Surveyor-General for Topographical and Revenue 
Surrcys, in addition to thc fact that the demand for such surveys was 
increasing. 

It was in this period, namcly, between 1813 and 1881, that what a ~ p e a r s  

to us to have becn a fatal stop was token. This was the separation of the 
trigonollletrical and topgraphical and revenue surveys, and the failure 
to introduce a system under which, as soon as a survey of any yroriuce or 



district was begun, that  province or distriot should for survey purposes be 
treated as a v-hole instead of by patchmork, and should have ite topo. 
graphical survcy completed, whether by trigonometrical, or by cadastral, 
or by topographical surveyorq, as nearly as possible simultaneously. We will 
suppose that a Local Government had decided to carry out a revenue survey 
of t , l~e whole or part of the proviace. It' the full powers had been simulta- 
neously employed, on the survey of the district, of all the surveyors who 
were a t  the disposal of the Government, namely, the trigonometrical 
(if necessary), and the revenue, and the topographical surveyors, it is 
impossible to suppose that  a complete topographical map of tho district 
could not have been made within a very short timc after the cadastral surveys 
had been completed. What was done, under the system of scparation, on the 
other hand, was that the trigonometrical branch, being left independent, con- 
fined itself solely to geodetic objects; the revenue survey, being left inde- 
pendent, confined itself solely to the large scale survey of culturable patches ; 
and the topograpl~ers, also independent, mere scattered over the country doing 
separate bits of surveying of their own, and when they did encounter any 
areas which had been surveyed by revenue parties, those revenue surveys 
were found either to be obsolete and useless, or a patchwork small-scale map 
mas compiled, half of which had been surveyed ten years before. 

75. Tlius in the second period of the Indian Survey separation or division 

Incomplete sl~eets aud fragmentary survcy~. 
of strength was substituted for that con- 
centration which mas the rule in the 

first periocl. It is useless, and would be unprofitable, a t  this distance 
of timc, to speculate as to why this false step was taken, and as to who 
may have been responsible for it. Suffice i t  to say that its effects have 
continued down to the present day. For the first defect in the existing 
1-inch maps of 1ndia; which strikes every one who examines them, is that a 
large, if not the larger, number of them are incomplete, that is, they are 
not filled up  to the sheet lines ; that others consist of two or more different 
surveys, dating perhaps ten or twelve years apart ; and that others consist of 
mere fragments of cadastral surveys scattered over the entire 'sheet, some of 
them orly one or two square inches in area, which arc entirely useless for 
any purpose. We are not aware that any other country has ever published 
its topographical maps in so fragmentary a condition. The same anomaly 
occurs in the sheets of the more modern forest surveys : on one sheet there 
may be patches of forest mork, patches of cnrlastral mork, and patches 
of topographical work, all surveyed at entirely difforent times. 

pjnmerous illustrations of these defects will I)c found in thc accounts 
which mo have drawn up of the condition of the maps in cach Province or 
State, and of the manner in which they can best, in our opinion, be brought 
up  to date. We have noticed in the provincial accounts, not only thc state 
of the topogrqhicsl mal~sprepared by the Survcy of India, but the measures 
taken 11y some Local Governments to providc indepcnciontly the maps or 
plans, required for local administrative purposes. Thc accounts tlicmselves 
extend to somo length and have thercfore been transfcmed to Part I1 of the 
Report. IIere a summary of the result8 mill be sufficicnt. 

76. I n  BIadras there are practically no S u r ~ e y  of Illdia maps other than 

Summery O P  provincial ncrountsot topogrnphicol the a- sheets of thc Atlas of India which 
mnps. are based on material provided by very 
old surveys, and though well exccuted, are now out of dato. Mysore has 



a n  excellent series of 1" maps based on surveys made not much aver twmty 
yens  ago, covering the whole area of the State and prepared i n  the course of 
a continuous and systematic programme of opemtions. Coorg is in the ~ a m e  
position as Madras. I n  Hpderabad the surveys, from which such 1" maps as 

were prepared, began long before the middle of the last century, and the 
maps are hopelessly out of date, besides being in other respects incomplete, and 
the same is the case in Berar, though the surveys there mere in parts some- 
what lnore recent. I n  Bombay the 1" maps are practically complete for the 
i~hole Presidency and the Native States adjoining it ; but bei~lg based on sur- 
veys of varying dates by different parties they are less regular than the maps 
of Mysore ; and they are also, except in the Southern Mahratta country,more 
out of date. 'I'lie survey oC Sicd has been undertaken in  recent years, and is  
now nearly complete. I n  llajputann, a large tract of colliltry 11a~ nevcr been 
surveyed, and in the rast O F  tlic States there and in Central India tile maps, 
tliough fairly complete, are out of date. In  the Punjab and North-West Pron- 
tier Province the 1" maps, except in a very few districts, where compilat,ions 
from cadastral material have 1.ecent1y been prepared, are all much out of date, 
thc sheets are in mauy cascs fmgmentary, and lnucll cadastral material tllat 
might have been utilized for the preparation of new maps js unused. I n  the 
Unit2d Provinces a few districts have recently been survej-erl topoqraphica1ly, 
for afew otl~ers good topogml~l~ical maps that only require to be brought up 
to date were prepared about twc3ut8y years ago, but for the  greater part of the 
Provinces tlie maps are bascd on cadastral or revenue surrey rrork. They are 
compilations made in office which llnve never been tested in the field, rlud 
which in son~e cascs are too much out of date to be oE much assis- 
tance id the preparation of new maps, but the majority will, i t  is believed, 
require nothing more tlian nn ineupcnsire correction in the field to bring 
them up to date and allow O F  tlie correct deliueation of topographical 
features, omitted or illntlcquntcly reprcsenterl by the cadastral surveyors. 
I n  t;he Central Provi~lces large tmcts, illcluding three iruportnnt districts, 
have maps only on thc +" s c ~ l c .  Througliout tlie rest of tho Proviuce, 
except in 3 few districts where rcvisir3g parties have rcceiltly been at work, 
the maps are seriously out of dnte, and the sbects arc in many cases 
fragmentary, one portion 1ia.ving bran prepared a t  one dnte by a topograpIiica1 
party, nnother a t  a different date by n revenue party. In Bengal and Assaln 
the maps vary to an estc,nt that defies all attempts a t  brief descdption. I n  
many cases they are bascd on surveJs sisty p a r s  old and are completely out 
of date: almost evel~gmhcre, except nrhere recent cadastral material llas been 
utilized, tlic sheets are fragmentary and camlot be published in a complete 
form except by thc compilation of tilo ~csnl ts  of surveys of d i f fe re~~t  dates, 
the material of ~vl~ic l i  is ns a rulc too mncli out of date to justify the cost 
of the operation. I n  13nrma surveys are bei~lg actively pushecl on on a con. 
tinuous programme, and tlm now maps prepared there are thoroughly satis 
factory, but tho greater part of the country has still to be surveyed, and 
some of tlic older maps are alrcacly getting out of date. 

77. Tlre results of o ~ l r  canmination of tho state of t l ~ e  maps in  e a c l ~  

T ~ b n l ~ r  stntolnent of estimated coat of  ariaio ion. Province, and of the character and 
cost, as conditiocally estimated by the 

Surveyor-General, of the measures necessary to produce or bring up to date a 
modern topographical map on the scale of 1' to the mile, for the whole 



country are shown in  tabula^ farm in the fallowing atatemenb and are 
illustrated in the aooompanying map.  The oost-rates here given 
those @en in Lieutenant-Colonel Longe's note (Appendix A) an4 adapt. 
ed in the provincial mctions in Park I1 of the report, and they are 
subjeot to a very important qualification. They represent merely the part 
at which the Surveyor-General eetimates that the work could be carried out 
by thoroughly trained and organised parties workiqg uninterruptedly on a, 

oontinuous programme ; and they do not allow for the greater expensiveness 
of the work while eurveyors are being twined and parties organised. The 
estimate reprssents the minimum cost at  which the work might be done, 
and as me are anxious to avoid any under-estimating, we base our final pro- 
posal on a higher 
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78. The total area, for the mapping of which provision lias to be made in the 
immediate future, if a completo programme 

Expenditure required for revision. for the country is to be drawn up, is aocord. 
ing to tbeso figures 1,698,960 square miles, and the estimated cost of the oper. 
ations is Us. 4,3$,70,000 whicli gives n rate oE Rs. 26 pcr squaro mile for work 
ot' all kinds that is clone by the survey parties. Tlmt is tosay, tlie estimate is 
intrndetl to include the cost oE all operations u p  to the time a t  which the fair 
drawn llinps are sent to tlie reproducing o@ce for publication, but for the 
reasoils givcn in tlie previous paragraph some addition requires to be made to 

a lons, a it, nnrl we have dccicled to ncccpt, for the purposes of our recommencl t' 
liigller estimate of Rs. 5,6?,50,000 which mill be reFerred to in the nest 
chapter. T7-e linve now to rlecide mlietlier tlie Government sl~ould be advised 
to un:lert:~kc this cspenrliture for survey and drawing work apart irom addi- 
tioi~nl charges for rc1)roduction nud adlninistrative supervision, and, if so, over 
wl~a t  period it sl~ould l)e spl-ead. 

70. On the f rs t  point me have no hesitation in recommending that tbe 
work sliould be undertaken. The expen- 

l:rns,>ns fo r  i ~ ~ c u n i n g  this expenditure. 
diture wliicl~ tlie Government of India 

h:~s i n c ~ ~ r r ~ d  011 its 11lnps in the past has been enormous, but the value of the 
work done is rapidly beiilg lost owing to what we canuot but regard as tho 
unfortunate policy of recent gears. Already over the greater part oE India 
tliere arc no topographical maps wit11 any pretensions to being up to date, and 
ye:ir 1)p jenr tlie liro.1 is increasing in wliicli revision or :.esurvey is urgently 
cnlleJ for. Thc grenl a i ~ d  successful eFforts madc by General Thuillier to 
comp!ote tllo 1)relirniuary n~tlppiug of the country appear indeed to have 
hadan unFortunate effect upon the future operations of the Department. 
The iillpressioll tlint the Survey liacl practically (lone its work gained ground, 
: I I I ~  it is coninion knowledge that in a time oE financial stress there mas a 
c1an:c.r oE tlie Delnrtment 1)eing broken up, unless work other tbau topo- 
graphicial mrvcp.3 was found for i t  I ts  energies were tllerefore diverted to 
catlnstr:rl nncl Corcst srirvcya whicl~ were difl'erentiated from topographical 
worli 36 being ru~nunerntivc, and whicll had, a t  all events, the advautage of 
remoring e:ipenditure from I~nperinl to l'rovincial funds. I t  is not surpris- 
ing that in thrse circum~tntlccs the Dcpar tment i tsclE bnscd cveil its topograph- 
ical pro;ramnie to snmc cxtcnt on tllc expressed mislies of local authorities 
rat Iler tll:in 011 any a ell considered scllenie oC tlie requirements oE tllc country 
a t  lnrsc. Ouly iu this \my c l n  me explain tho fact that topographical 
partitss should l ~ n r e  5een cmployeil on sucl~ parti:~l surveys as were oarriecl 
out XI-~th g e n t  clilTiculty and at  great expcnso of tlic tin-mines district in 
Jlergui and of tllc rclnotc hills O F  Lushni, whcn tho district8 of Allahabad 
nnrl Cawnpore mcce al~solutely witllout modern maps. From a topograpliical 
point of view thc policy lias certainly not bean economical, and mo are strongly 
dispo~cd to thinli t l~nt  i b  has becn wasteful in every sense. Elaborate 
forest surveys have heen made on the 4" scale without, so far as me can 
asccrtnin, sufficion t enquiry in evory case whether thoy were necessary. We 
l i a ~ e  now tbc evidencc of the Inspector-Gencral that a 1" survey would in 
many cases be quite sufficient for liis purposes, and yet unless definite orders 
on the subject are issued, i t  appesrs probable that all forests will be surveyed 
on the 4" scale as a mere matter ol course. The forest blocks are so scattered 
that it is only in rare cqses that their surveys have been actually used in the 



oompilstim of tiPographical mlps, though they are all intended to be ao used 
at clome indefinite date. 

The case of cadastral m a p  is somn~rhat different, hut  here also we a1.e 
diaposedto thinlt th :~t  tllc erpcnditure might have been more uacfully in- 
curred. If a cadastral survey is necessary over a large zren, as in B~nes l  
a t  present, all do not cr.nsidtlr tlmt it mn be carried out more cconomicnlly 
than bp tbe Survey Deplrtment, while the resultsare of course immeasurably 
superior to any attainable by the use of local agency. But  it does not neees- 

sarily follow that this is the case when survey parties have to be moved about 
toundertake the work in distant districIs as the time for pettlor~lent 3p- 
proaclirs, and r e  are imprewed 11y the fact that in the United Provinces, wliicll 
has had more expeiience of professional cadastral ~vork than any otlier part of 
India, i t  is now found sufficient for revenue purposes to hase assessments on 
the old unprofessional village maps, and not to incur the expense of a new 
profcssion:~l slirvey. For topographical purposes tlie cadastral maps have 
been more valiiable than the forest maps, as they cover larger continuous areas, 
but their value for this purpose is in no way proportionate to their cost, and 
the attempts to make nse of them are among the causes of the patch-work 
which has bronght the maps of the country into their present disorganised 
condition. 

60. The evidence which me l~avo  received as to the extent to wllicl~ the 

Requirenirnts of diffrrrnt Depe~t~nents, civil, absence of good maps is felt varies greatly 
military nnd public 11orLs. in charaoter. For many purposes of 

civil ad~~linistration the absnlutely essential minimum is rather a plan than a 
~ ~ p - - s o m e t h i n ~  wllich shall show the boundaries of all administrative units 
from the village upwards, sllall indicate the means of communication, and sliall 
shorn or leave room for the insertiou O F  tlie position of tahsils, police stations, 
schools and other infornlation nevcssnry to the District Officcr Co!lsequently 
me find many cases in provinces \titliont good maps where officers express 
their ability to dispense with t l ~ c ~ n  : or sl~ow from their replies that thcy at- 
tach little importance to t!ieir proviqion. Some indced prefer the rough maps 
issued by thr local outl~orities to those of thc S n r ~ e g  Department as being 
more convcllient for their I)urposes, n ~ ~ d  in some provinces i t  is only the escep- 
tional oficer who tnkl's the tronblc to provide liiinscl'; with a good map. B u t  
we find that, the better thc Survey n~aps  arc. thr niore are they used, and it 
is where the maps are hcst that we have received the niost intelligent sugges- 
t i o n ~  for their further improvement. 

Fromofficers of tho Public Works Department of a11 classes wc have 
rectlivrtl tlic iuost convincing ~r idence of the vnlue of t l ~ e  maps of thc Survey 
Del~artment~, nucl inclocd of tllrir al~solutr necessity. I n  the Railway and Irri,aa. 
tion Brn~lcllcs cspecinlly tlic maps arc in constant use, and we have been told 

over nnrl ovcr aqain tlrat they are indispensable. I n  the Forest Department 
the case is the same, but for the convcnienct: of tllat department special ar- 
rangements at  n great cost I~ave heen made We call see no reason why the 
requirements of other departments and of the public should not he equally 
con~iclercd, and thc~se call be met only by the issue of uniform maps for the 
country as a \rhoIe. 

For military purposes tho necessity of accurate maps of any ground 
over whicli troops mny a t  any time be called to operate hardly requires to be 
stated; and 'the condition of almost all tlie existing maps is absolutely 



insufficient for military purposes. To take one instance, and a very important 
one, the maps of thecolintry rouud Peql~awar are worse than useless for the 
guidance of t,roops on the ground. Roads are shown that do not exist ; roads 
that exist are not shown ; the different classes of roads are not distinguished; 
canals for the most part are conspicuously absent, aud there are other 
defects which have been pointed out in detail. 

81. Apart from the special requirements of different departments of the 

Provision of  aocuratc mops en  important fu~ ic t ion  administration, we think i t  ie hardly likely 
of Ciovrrnment. to be disputed that the provision of 

accurate maps is one of the functions which every Government must under- 
take, and we quote tlie following remarks from a Bulletin issued at Washing- 
ton in 1904 on " The United States Geological Survey " :- 

The uses of topographic maps are many. For the purposes of the National (fovernrnent 
and the State they are involual)le, as they furnish data from which may be deterlnined the 
value of projects for highway improvemeut, for railmays, for city water-supply and sewerage, 
and for the sub-division into counties, townships, etc., etc. They serve the military 
departments of the Government i n  locating eiicampment grounds, in  planning practice or 
actual operations in rhe field, and, during war, in  indicating the precise situations of ravines, 
ditches, buildings, etc. The Post Office Department ut i l i~es them in considering all proble~ns 
connected witb the changiilg of mail routes. * * " * As the outlines of wooded areas 
are to be indicated on those maps, National and State Foresters mill find them invaluable as a 
base for c1:tssifying the wood lands, and recording the nature and quantity of the various 
trees and the relation of the wooded areas to highways of transpoi*tation, as railways, streams, 
etc. These maps are of course essentill to dctailpd gealogic studies and to investigations 
concerning mineral resources, water-power and land reclamation. 

A good topographic map renders unnecessary a special survey for each new need. Prior 
to t h e  existence of such maps every city was obliged to speud large sums in water-supply 
surveys. At fcir less coet the topographic map shows not only these important local features, 
but also the relatinns between the artificial features in the immediate ncighlourhood, and 
the topogl.aphy and culture of the surrounding c.)untry, and thus broadens the scope of every 
F U C ~  iovestigation." 

82. With these remarks we fully agree, and if they are accepted as 
stating a sound principle in regard to a 

Present msps not ineccurnte, bot  out of  dote. new survey, they seem to us to apply 
still more strongly to the necessity for keeping up to date the work 
done by our predecessors before tho stress of financial difficulties led to 
its curtailment. There is hardy any p u t  of Indiz that has not bcen sur- 
veyed on some scale ; by far the greater part lins hecn mapped on the 1" 
scale. If it mas, as we believe, a sound policy tn incur a large expon- 
diture in  surve~ing and  niappirg thc wildest parts of the country half a 
century ago, it is r7 mistake to lose tlie fruit.; of t l ~ a t  expeuditure by not 
keeping these maps up to date, and me advise that they be not only lcept up 
to dnte, but improved up to t,he stnndurd rrliicli the 1.apic1 devclopment of the 
country requires We must express our strolq conviction that in the present 
state of its maps the country has already lost much of the value of the 
expenditure incurred, and much more is likely to be lost unlcs action in tbe 
direction of revision is taken at as early a date as possible. 

Of t,he general accuracy of thc maps provided by the Survey Department, 
apart from their not being up to date, there can be no question. We have 
received the most conclusive evidence on this point from all sides. Generally 
speaking, the accuracy of the survey is regarded as above all suspicion ; and 



no comparison is possible in thig respect, or is anywhere attempted, between 
the work done by the professional department and by any other agency. 

S3. I n  deciding on our recommendations we have always had before 
us the injunctions we received with 

Economy of thorough profe6nionnl reviaion. regard to economy. We have considered 

therefore in every case the cheapest method of producing suficiently good 
maps, but we think it useless to undertake the work unless i t  is done 
thoroughly. It appears often to be tllought that revision is a vory simple 
process, and that all that is required is to take the existing map into the field, 
or even to have i t  taken out by some local non-professional officer, and have 
any new roads or other changes marked on it. This is very much tlie pro- 
cedure that has been attempted by the Survey Department owing to the 
impossibilitg, with its present staff, of making any examination or revision 
in the field, with results that are most unsatisfactory. Enquiry is made as to 

changes that have occurred, the best information regarding t,hem is obtained, 
the map is altered, and a new edition issued as showing changes made up to a 
certain time. But, as we have frequently found, the maps show only some of 
the changes up to t h a t  date, and the entry of changes from non-professional 
surveys is frequently far from accurate. One case is on record where three 
separate surveys of a railway line were sent to the Department for insertion 
on a map, and each showed a different alignment. The insertion of such work 
must tend to a deterioration of the standard maintained by the Department, 
and should not be allowed. The maps issued by the Survey of India should 
contain only information verified by its staff; and complete revision cannot 
be effected until a survey officer of the Department goes over the ground 
himself. 

84. The present procedure, under which parties are tranderrcd from one 
part of the country to another before 

Importouec of adhering to definite programme. 
they have finished their work, and pro- - 

grammes are altered as soon as made, is most wastefui. A party employed 
in a particular tract of country acquires, after a year or two, a familiarity with 
the class of work to be done, with the best means of recruiting, and with the 
arrangements best adapted to the climate. I t s  transfer to another pa,rt of 
India involves the loss of all these advantages ; the conditions, climate and 
people are changed, the whole benefit of previous local knowledge is lost, and 
a period of disorgaoisat,ion is a necessary consequence. Only last ycar a 
party was transferred from the Shan States to the Kortll-West Frontier-a 
transfer which must have involved much expense not only to Government, 
but also to the men composing the party. Not many years ago No. 18 
Party mas transferred from tho hills to the plains of the Punjab before i t  had 
completely mapped the surveys already made in the hills. There were strong 
reasons for the transfer, but the result has been that many of the maps of the 
hills surveyed have not been published a t  all, and comparatively few have 
been publislled in standard sheet form, while the new work of the party is 
now impeded by the necessity of bringing the old work up to date ; and its 
affaire are iu n state of considerable confusion. The transfer to forest work, 
of a party sent to Madraa in 1886 for topographical survey involved the loss of 
the triangulation work which the party had completed preparatory to a tope. 
graphical survey in Madura, Travancore and Cochin, and a similar waste 
occurred in the proceedings of the Mergui Survey owing to change in its 



progmmme. Another fertile source of 00nf~sion is the diversion of a portion 
of a 1)arty to work outside its proper duties a t  the request of looal authorities, 
civil or military. Advantage is taken .of the proximity of a party to have 
muuioipd or other local surveys carried out ; the intended work of the party 
is interlered nith, altllough in many cases the surveys aro of a class for which 
it appears to be entirely unnecessary to employ the agency of the professional 
department. 

I n  future, whatever plan may be adopted, we recommend that a definite 
programme allotting to each party its own area be laid down aud adhered to, 
and t l~a t  no change and no diversion of the party, or au y portion of it, to miscel- 
laneous nlork be allowed witbout the sanction of the G~vernrneul; of India-a 
sanction which should, we think, be given only for tho strongest reasons. 

85. As regards the period of survey, me think t l ~ a t  in viom of the estimate 
of cost that we have aocepted, Lhe period 

Period required for revision. allowed for the revision of maps or the 
survey uf the oountry, as the case may be, must be extended to 25 years. A 
sborter period will involve a sreater outlay than we think the necessity 
of the case requircs; and as additional parties mould be required, it would 
throw a greater strain on the organisation of the department. 

86. I n  paragraph 2 (1) of the Resolution appointing tho Committee 

Order of orgenry. 
t'ue last two points rcferrcd to are :- 

(1) the order of urgpncy of t he  maps required, and (2)  the arrangements for keeping 
up t o  date the topographical maps which exist or are to  be prepared. 

The proposals which \lTe shall make render i t  unnecessary for us to go into 
these mattcrs in auy g o a t  detail. There can he no cluestion that military 
considerations must talte precedeuce of all otliers ; aud the military nlitlrorities 
have confined thcir requisilic~n to tracts on the North-West Frontier. For 
these tracts we propose to make special arrangements. Throughout the 
rest of Ind in  me propose to proceed on a more cowprehe~lsive plan than was 
suggested by the former Comn~ittee, and to begin work a t  numcrous different 
centres simultaneously, :~llottiug to each party n deGllite arca so as to finish the 
wlrole programme in nl~out 2s ycars. There is no part of the country, which 
me consiJer it so absolutely uunecessary to survey, that we recommend its 
omission. 

The :lrea in whicli surrey and revision are considered urgent by tho mili- 
tary authorities lies ncm tho North-West Frontier, ant1 is roughly bounded ou 
the soutli by the Kornchi-IIyderabad-Sukliur-Bliatinda-Dell Itailmay. For 
this work we recommend the adoption of Lhe procedure outlined in paragrap11 
17 of Sir John Farquhnrson's scl~eme (Appendix I!). T l ~ e  concentration of six 
parties in this area sl~ould eneure tlie preparation of new maps for it in from 
four to air years-a rate of progress which wc understand will fully satisf~ 
military requirements. Operatious should commence in the traots nearest the 
frontier, and should be grailually extendcd over the Punjab and then toward# 
Dir, Clritnl, and Knsllmir. T l ~ e  revision of the maps of the southern part of 
Beiuchistan, tho United Provinces, liajpuhna and Central India will be 
delayed for about firs years, but, in view of the irnportancc of military 
oonridorations on the North-West Frontier, this is ~ v o i d a l l e .  



87. As re~ards  the revision of maps existing or to be prepared, our plan - 
Intermedinte revision unllccesssry. 

is that all maps should be brought up to 
date in the course of the next 26 years. 

The parties employed mill work regularly across the country. Where maps are 
good enough for simple revision they will revise them, where the maps require 
supplementary survey, suoh survey will be arranged for, where there are no 
maps, or where they are obsolete and useless, a new survey will be made. 
When the programme has been completed, that is in 26 years' time, a fresh 
revision mill be necessary, but we do not think that any second revision should 
be undertaken till then. I n  England the period for revision is 15 years in the 
case of topographical, and 20 years in the case of cadastral maps, and we 
cannot thinli that the adoption of the longer period will lead to any consi- 
derable inconvenience in India. The only exception we mould allow is in the 
case of the construction of a new railway or canal. W e  make no similar 
exception in the case of rivers, though in some Provilices importance is 
attached to the frequent survey of riverain changes, since we regard i t  as 
hopeless for the Survey of India to keep topographical maps up to date in 
this respect. A revised map may in one season become as inaccurate as the 
one i t  superseded. The carrying out of any intermediate survey required in  
the interests of any special department should be arranged for by that  
department. 

It has been suggested in some quarters that the revision of maps should 
be dependent on the number of changes that have occurred since they vere 
prepared. With this opinion we are unable to agree. I t  prevents systematic 
work, and system is essential to the satisfactory and economical employment of 
the Survey Department. 

There are orders, which are carried out with varying degrces of careful- 
ness, as to the reporting of all changes to the Survey Department. We think 
that these should be maintained in respect of railways and canals, but that 
they are unnecessary in regard to other changes, the insertion of which in the 
maps must be postponed until the present programme is complete and a 
new and systematic revision is undertaken. 



CHAPTER VII. 
Orgsnisation for the work of revision. 

88. If our proposals for the provision of uniform maps for the whole 
country are accepted, the most important 

Nocesaitg for uniformity in the system of revision. matter for consideration is the method in 
whioh the resources of the Department should be organised and controlled for 
carrying out the work. The former Departmental Committee proposed to 
employ additional survey parties in Provinces where there mas much survey and 
resurvey to be done, aud at the same time to organise smaller parties called 
" revising units" to be employed in  bringing up  to date maps that mere fairly 
good. These revising units were admittedly experimental, and it mas impos. 
sible to frame any definite estimate of the amount of work which they might 
accomplish, or of the number of them that would ultimately be required. On 
these detachments the task of keeping the new maps up  to date, when the 
period of revision (which mas put by the Committee a t  15 years) came round, 
would have fallen ; and their number or strength would presumably have been 
increased as the regular survey parties approached the completion oE the new 
work allotted to them. 

Under this system there might be two methods of working i n  adjoining 
tracts. I n  one the maps mould be dealt with by the revising unit, in the other 
the regular survey party would be at work. The revision of work would 
ordinarily be by districts, and a single standard sheet would frequently depend 
for its completion on the progress of both the revising unit and the regular 
party, whose operations might not harmonise in respect of time. Our 
enquiries have satisfied us that this system mould not be so satisfactory as 
one under which each division of the country is made over to onc regular party 
working steadily across it, sheet by sheet. To some parts of the area under its 
charge, mherc there is little work to be* done but the rapid correotion on the 
ground of existing maps, a small staff might be detached, while the bulk of 
the party was employed on the morc difficult work of survey elsewhere, but all 
the operations must be under undivided control, and be directed to the bringing 
out of new and uniform maps in complote sheets of the whole of the tract allot- 
te(2 to the party. W e  recommend therefore that the wliole oE India should be 
divided into tracts, and that each tract should be allotted to a single party, the 
tracts to be so arranged that each party may be expected to complote its work 
in the time fixed for carrying out the programme. 

80. As rcgards the number and strength of the parties rcquircd and the 
metl~ods to be adoptcd for tlie organisation 

~~0 ~ ~ l l c o l ~ s  for cnrrying out the revision. 
and control of the work, two ~cl~elncs  havo 

been laid l~cfore tlie Committee, one by tho Snrvcyor.Gencra1 (Appendix A.) 
and one by Sir Jolln Farqullarson (Appendix B.). I t  would have beon moro 
satisfacto1.y iE the Colnmittce could llavc incorporated a definite scheme in its 
reportt, 1,ut as the expert members are not in ngreemont as to ~ h c  armngemc~lts 
to be adopted for the control of the work, it has been thought better t o  place 
their proposals beforc tho Gorernment of India exactly as drawn up by them. 

There is substantial agrcemellt as regards the staff roquired for the actual 
. work of survey, and as to the genoral lines on mhicll the partics are to bo dis- 



tributed. Under the scheme in Appendix A fifteenparties, some of leee strength 
than others, with two detachments, would be required for India, exclusive 
of Baluchistan and the North-West Trans-frontier : under the other scheme 
fifteen parties of full strength would be employed for all work, including the 
frontier. The first scheme contemplates the completion of the programme 
in 20 years ; the latter allows 25, but this difference is due merely to the 
more cautious estimate of progress adopted. The only substantial difference 
between the two proposals has reference to the control and si~pervision of 
the parties. Colonel Longe proposes to divide all India into four groups, 
each in immediate charge of a Superintendent, while Sir John Farqnharson, 
follon-ing the practice observed in England, contemplates the placing of all 
the parties, except those on the frontier, under the immediale supervision 
of the Surveyor-General himself, assisted by an officer of high rank, in charge, 
under the Surveyor-General's immediate direction, of all the duties of tlie 
Department. 

The change in the system of control will affect other matters such as the 
recruitnlent and trainiilg of surveyors, but as we have appended the full schemes 
to our Report, in place of incorporating in it the one approved by the 
Committee, i t  is unnecessary for us to discuss such matters, and we proceed to 
deal with the main point of difference-the manner in which the operation 
should be controlled. 

90. The proposal to divide India into groups or circles for survey purposes 

Incrpcdicncg of propoled dcccntraliantion o f  brougllt into prominence the 
control. report of the previous Departmental 

Committee, and wc were fuimislied with papers on the subject when we 
commenced our enquiries. The question of the necessity for such a scheme 
or of its advantages has been constantly before us, and it was with regard to 
schemes of this nature that the following reference was made to the Corn- 
mittee in the Resolution appointing i t  :- 

It will also have to be considered whether, w i th  topographical worlr aclively in  progress 
all over India  a n d  the  frontier, i t  mould not  be bcttcr to decentralise t h e  administrative coctrol 

of t hc  Departmcut, a d  t o  1oca.t~ s c v c r ~ l  head-quarters in different provinces in rcla- 
tionship with t he  Local Governmcnts. 

We  are all ngrced that if a great work, such as the bringing up  to Gate 
and completion of tlie topographical maps of India on a uniform plan, is to 
be undertaken, thc direction of thc operations must be strictly Imperial. We 
have been much imprcsscd by the clislocntion of efTort and waste of energy 
that have occurred in the past onriu; lo tllc enclearou~s of the Survey Depart- 
mcnt to meet the wishes of local authoritic.~, and we consider i t  absolutely 
necessary that the survcy programme sliould not in future be liable to such 
intervention. The questlion of docelltrnlisntion for the purpose specified in 
the Ilesolution, that is to say, to bring thc: Surrey into closer relationship with 
Local Governments, does not, therefore, appcar to arise. 

01. The main question then is ~vhetller tllc supervision of the various parties 

Cupro~ncrcspon~ibi l i ty  to rert with thc Surrryor  rating in different parts of India is 
General. too hcavy a charge to be placed directly 
under tlie Survcyor-Gcncml. At the present time the Surveyor-General 
takes the administrative control of four topographical parties (including two 
on t,hc frontier), and of all frontier work ; tile Deputy Surveyor-General has 



the charge of four topographical and one cadastral parties, the Superintendent 
of Forest Surveys has four forest pnrties under him, and the Superintendent 
of Trigonometrical Surveys controls one topographical party. The placing of 
fifteen parties under the Siirveyor-General direct mould therefore seem under 
Indian conditions to involve a greater amount of supervision than that 
officer can exercise, but we consider that the necessary assistance can be 
given in a manner that is both more likely to conduce to effioient work and - 
to be more economical, than the location of quasi-independent Superintendents 
in four different divisions of the country. 

I n  the first place the Surreyor-General must have a senior officer of 

Deputy Surveyor-General sad Assistant t o  dispose 
the Department to relieve him of all 

of routine n ork. routine work, and to deal in the first in- 
stance with all returns coming from the 

partics. This officer, whether styled D e ~ u t y  Surveyor-General, as in India, or 
Executive Officer, as in England, mould deal with business of all kinds coming 
to the Surveyor-General's office, distribute it, if necessary, to the departments 
of the office ooncerned, and dispose of all routine matters, referring to the 
Surveyor-General only such as required his orders. He  should be allowed an 
offioer as assistant. 

In the next place me mould dram a distinction between frontiek and 

Dissent by Lieutenant-Colonel Lo?~ge regarrltng the Committee's views on s~~pervirion. 

I disagree with the statement made in paragraph 91, that  the main question is 
whether the supervision of the various parties operating in different parts of India is too 
heavy a charge to be placed directly under tho Surveyor-Geueral. Such a statement 
mould lead one to supposc that  the Surveyor-General would have nothing to do but to  
supervise t,he topographical work, excluding as the Cominittce do the frontier work of the 
department. This is far from being the case, and the main question before the Committee 
appears t o  me t o  be, how to increase vastly the area to be topographically surve~ed,  without 
putting an end t o  the other work of the department, in the most efficient and economical 
way. 

The duties of supervision are of very great importance, and the best method of carrying 
out these duties in any country, cau only be realised by people who have a 
thorough knowledge of the work to be performed in all its branches. My proposal, to divide 
India into groups or circles for survey purposes, is onc based on a most serious consideration 
of the work before me, as Surveyor-General. I am in no may influenced by the previous 
repod of the Departmental Committee, ant1 I consider, as I have said elsewhere, tha t  
some such scheme is essential to  eficiency in the futurc. There may bo no necessit,y for the 
immediate appointment of all four Supelinteudents. It is quite possible that two eve11 
might, doring the working out oE the reorganisation, including the enlistment and training 
of the necessary staff, be sufficient, and I have asked in my reorganisation scheme to nomi- 
nate in the first instonce but one Senior Imperial officer to work out t.he details of the scheme, 
and one Imperial and from four t~ eight Provincial officers t o  commenoe enlisting and 
training the necessary staff. I rcgrct that my proposed partial deccnt,ralieation, if i t  can be 
so called, does not fall in with the intentions of Government, as conveyed in tbe Resolution 
appointing tbc Committee; but I mould wish i t  to  11e placctl on rccord that  such dccentreli- 
eation, as I have suggested, will, in my opinion, tend to economy, uniFormity and efficiency 
in every direct.ion. The position and authority c8f the Survc~or-Gcncral can, in ao way, bc 
raieccl Ly his being converted into a mere inspecting oficer, sucll as be mould necessarily 
become, mere hc p!aced in the position suggested for him by thc Committee, nor will i t  in 
any way be lomcred by the appointment of Superintendent3 of Circlcs, and the fact that the  

for the formation of circles for the hctler erecution of the mork may have 
in detail from time to time since thcy were first put forward, and before the notnre and 
extent of the operations werc decided cn, sl~ould not Le user1 as a11 argument against them. 

The 28th April 1906. F. B. LONGE, Lieul.-Colonel, R.E.  



other Bauveys and place the former in the immediate charge of a Bus 
perintendeut, on the same footing as 

Guperintendent of Prontier Surveys. t l ~ e  8uperintendent of Trigonometrical 

Surveys. His head-qilarters would be a t  Simla, where the Frontier Uran- 
ing Ofice should also be located. Yrontier surveys can be differentiated with 
advantage from all other classes of survey. If within the border, apecial 

arrangements have to be made to deal with them as urgent ; if beyond it, 
they are more of the nature of reconnaissances thau surveys, and in either 
case they must be kept distinct from the ordinary topograpl~ical programme. 
Tbat programme we regard as the most important work now before the De- 
partment, and the work which must come most closoly and directly under the 
immediate aupervision of the Survejor-General ; and all our proposals are 
made with the object of increasing his autlio~.ity for dealing with it. We 
have already, in chapter V, given our reasons for holding that  cadastral and 
special forest work should be decentralised, and their control left entirely 
to Local Governments. 

92. W e  recognise, hoaever, that the inspection of the different parties - 
scattered over the country may require 

Proposed sppointlne~~t of an Inspecting Officer. 
more time than the Surveyor-General 

can give, even if he is relieved oE office work in the manner we propose, and we 
-- - - 

Note on the pvoposed appoinlmeltt o f  an I n s p e c t i ~ ~ g  Opcer on Ibe StaJ of  the  Survey of India. 

I do not dissent from the recommendations of the Committee on this head,but would offer 
the following suggestion, viz.  :- 

That, as the Surveyor-General will have under him a t  least 12 officers of Ficld rank, all 
so far as the Committee have been able to observe, capable officers O F  great experience, some of 
those officers might occasionally be e~nployed to relieve him of part of his duties of inspection. 
It might bea welcome change for those officers, and would probably sufficiently carry out the 
object in view. 

AS to t h i ~  subjeot of staff generally, I think there is some tendency to exaggeration on 
the part both of the Surveyor-General alld of the Committee, a0 to the amount of \vork 
which will be involved in the revisioll of the 1-inch maps of India. I say nothing OF tile d l& 
culties oE thc work, and the great distances iuvolved ; these are fully acl~uitted; I allude only to 
the amount of the work. 

As to this I observe that the Surveyor-Gcnclal of India has furnished two map<, o n e  about 
1% inches by 8 inchee represeiitiug on the &"scale the area of the Uliited Kingdom, anti the other 
about 42 iuches by 42 inches, representing o n  the Fame scole the a1 ea of India ; the object no 
doubt being (at lcast,, iE that is not the object, i t  is ilnpossihle to oodcrstand what is tlle object,) 
tocollvey the imprcs~ion that the mork d Ine by the Ordoance Survcy of the Utlited Kingdom 
is as to the work clone by thc Survey of I n d i . ~  in proportion t o  the size of those t\~ro maps, 

I f  the Surveyor-General of India h.ld to malie all the cadastral as wcll as all tl,e topographic- 
al maps of India, k.e., all the large scale maps of Beugal and Bombay and Rlatlra~, the propor- 
tion of mork as indicated by tile two maps mollld no doubt hold good, aud would bc a just corn- 
parison. But  that of course is not the c lse ; and the Surveyor-Oenersl must either not have 
known, or must have forgotten that  the Ordl~ance Survey does in fact prepare all tile 
as mcll as all thc topographical maps of thc IJnited Kingdom. 

Thc rcs~llt was that mhcn, in 1894, cstilnatcj mcre prepared for the fil.st revision of the 
rnal>sof Qrcat Britain, i t  was found that the \\,ol.k (0  be faced iuvolved the revialon and correc- 
tion of :~hout 60,000 maps, cadastral and topographical, covercd with fences aud houses, and of 
about tlre same size as tllc fall  standard 1-inch present mays of Indi+ which the  Surveyor 
General has now to revise. 

The latter maps arc 3,500 in numbcr. 

The 24th April 1906. J. FARQUHARSON. 



would allow him an Inspecting Officer, whose duty it would be to be con. 
stsntly on tour, visiting such parties as the Surveyor-General might direct, 
assistir~g them with advice, securing uniformity in the work, and carrying 
from one party to another suggestions for improvement in organisation or, 
methods. The employment of such an officer would not prevent the officer 
in charge of each party from feeling that he was working directly under the 
eye oE tho Surveyor-General ; and we cannot but think that an organisation on 
these lines, admitting of development, if necessary, is immensely superior to' 
one that would commit the Government of India to the division 01 the country 
into several survey circles, each with its own head-quarters and offices, on which, 
considerable expeuditure would probably be found necessary in the end. The 
proposals for the formation of circles have varied in  details from. 
time to time, sinoe they were first put forward by the late Surveyor- 
General, and there is no guarantee that any arrangement that may 
now be decided on will prove the most suitable eventually. 

93. Sir John Farquharson's scheme, which me have decided to recom- 

Scheme of revision recommended. mend for adoption, is explained in his 
note (vide Appendix R), and is illustrated 

in the map opposite page 125. I t  is proposed that fifteen parties should 
be employed on the work, each being allowed two Imperial officers, and 
being recruited on this account lo a strength of 50 per cent. in excess of the 
average existing strength of parties. At  present the average cost of a party 
is approximately a lakh a year; under the arrangements proposed it would 
be a lakh and a half;  the annual expenditure would be Rs. 22,50,000, and 
the total for 26 years Rs. 6,62,50,000. A comparison of this estimate with 
that given in chapter V I  will sufficiently show how fully we have provided 
against any danger of under-estimating. 

The difficulty of making any exact estimate of the progress of survey 
parties on the data available is such that we do not accept the figures 
and estimates in Sir John Farquharson's scheme as anything more than a. 
general guide. The arrangements may require some modifioation as experi- 
ence is acquired, and the areas allotted to each party may require alteration in 
detail ; but we unhesitatingly recommend the proposals for acceptance as the 
basis of a programme for the Survey Department, and they should be taken, 
subject t o  the above qualifications, as part of our report. 

The scheme now proposed has the following advant9ges :- 

(1) I t  is based on a very safe estimate of outturn. 

(2) I t  provides fully for the requirements of the military authorities to 
which we attach the greatest importance. 

(3) It is simple and involves the minimum of dislocation of existing 
arrangements; and 

(,I) It can be put in forcc a t  once, the staff for a commencement of 
the operations being available. 

It is part of the intention of t,he proposals that all parties should recess in 
a euitahle place in or in the neighbourhood of the tract allotted to them ; and 
that additional surveyors and draftsmen should, as far as possible, be recruit- 
ed and be trained in the party. We think that more satisfactory results 
will be obtained in this way than by any attempt to collect candidates for 
aurvcyorships in a central school or schools. 



Lieutenant-Colonel Longe dissents from these recommendations for the 
reaeons given in his note a t  the end of this chapter. 

94. For the carrying out of this programma a considerable increase in 

Inc rew  in the stsE of officers. 
the staff of officers, both in the Imperial 
and Provincial Services, w i l l  be required. 

We would, as already stated, increase the head-quarters staff by giving 

Eead.qunrters, 
the Deputy Surveyor-General an Assis- 
tant, and we think that, as is suggested 

by Colonel Grant, an Assistant sl~ould be appointed in the Photographic and 
Lithographic Office. An Inspecting Officer will also be required, but tliere 
will be no further necessity for tbe Assistant Surveyor-General in charge of 
the bead-quarters ofice. 

The staff at head-quarters would then consist of seven officers in place of 
five, namely :- 

Surveyor-General. 

Doputy Surveyor- General. 

Assistant to the above, who might be called Assistant Executire 
Officer. 

Inspecting Officer. . 

Oflicer in charge of the Engraving and Drawing offices. 

Officer in charge of the Photographic alid Litllographic and Mathe- 
matical Instrument offices. 

Assistant to the above. 

95. Proposals have been put before us for increasing the strength of the 
Trigonometrioal Branch of the Survey De- 

Iocresse in the atnff, Trigonolnctrical Surveys. 
partment. W e  are not specially concerned 

with the work of this branch, except in so far  as it affecls the topographical 
survey of the country; and it is a question for tlio dccision of Governmellt 
whether funds and officers can be spared for the nstronomicil and other obser- 
vations that aro carried on, as well as for the enlarged topographical programme. 
There are, hotvcver, two classes of work in the trigonolvetricsl branch that are 
closely connccted with the mapping of tlie country, namely, triaugulation and 
levelling. I t  has not been possible recently to push on the triangulation so - 
rapidly as is desirable, and lneasures should bc taken to complete the work in 
Burma, and to keep it well al~ead of the topographical work in Baluchistan, 
and a definite programme should, we think, be called for as early as pos- 
sible. If tlio triangulation and levelling operations are extended, an  extra 
officer for each will be requi~ed in this brancli. We recognise the value to 
science and geodcsy of the observations of diil'erent classes carried out in this 
branchof the Survey Department, and we are aware t l ~ a t  tlle work has been 
done so as greatly to add to the rcput'ation of the Department. The necessity 
for curtailing tlie scientific work now undartakcn would be a matter for 
regret ; but if tllere should be any difficulty about raising the strength of 
the staff so as to enable i t  to carry out all its duties efficiently, we are of 
opinion that the prosecution of purely scientific work must give may to 
the necessities of triangulation and levelling, and we would suggest that 
the advisability of transferring tho work connected with tidal operations to 
the local bodies concernecl should be considered. 

On the assumption, howcver, for the present, that scientific work contin. 
ues to be undertaken on the existing scale, the trigonometrical brano], 
should receive an  addition of two to its prceent staff of eight offioers. 



96. We consider that each topographical party should be allowed two 

Inereaso in the staff, Topographical Surveys (non- 
officers, on the understanding that the 

frontier). average strength of each party is increas. 

ed by 60 per cent. above the present average. In this case twenty officers 
would be required Eor tlie ten ordinary parties. 

97. For the fire parties to be placed under the Superintendent of Fron- 
tier Surveys, we would allow three 

Increase in the cltsff. Frontier Gurvegs. 
o5cers each, so as to provide a reserve, 

tile necessity for mhich has been etrongly pressed on behalE of the military 
authorities, for any fipecinl trans-frontier mork or explorations. W e  consider 
t,hzt the provision of such a reserve is preferable to the proposal of the mili- 
tary authorities that a small special party sliould be maintained in intimate 
connection with the Intelligence Branch a t  Army Head-quarters. Thus 15 
officers would be required in addition to the Superintendent of Frontier 
Surveys himself. 

98. The total requirements of the Department, apart from cadostrat 

Total strength of officers required. 
or similar work, would tl~erefore be :- 

... ... ... Head-quarters Staff ... ... 7 

... ... ... Trigonometrical Surveys ... 1 0  
Topographical Surveys- 

... (1) Non-Frontier ... ... ... 20 

... (2) Frontier ... ... .., ... 16 - 
Total ... 53 

... ddrl one-fourth for leave and training a1 Chatl~am ... 13 - 
Total ... 66 

The zuork fif the Trigonovtelrical Bralich of  the  Sfrrvey o f  India. 

On this subject I do not dissent from the recommendations of the Committee, and merely 
offer a suggestion. 

The Committee recommends a certain addition or additions to the staff of the Superintend- 
ent  oE the Trigono~netrical Branch. I agree, but would go further, and would make the 
following more precise recommendations :- 

1. That the Pendulum and Magnetic operations should meantime be suspended. 

2. That the Tidal observations should be entirely handed over to the local Port or 
Harbour authorities, the only service to be required of the Survey of Indie, 
under 1hi3 head, being that  they should depute an officcr to make an annual 
tour of inspection, for the purpose of advieing or directing those authorities as 
to  the best methods of carrying on tlic worlr. 

3, That  the funds thus saved on Pendulum, Magnetic, and Tidnl work should be devoted 
to a more vigorous prosecution of the Geodctic mork remaining to be done in 
Burma and Saluchistan, iu which countries the Government of India cannot tell 
how soon they may want new surveys t o  be carried out, and in mhich geodetrio 
progress has recently been HIOW. 

4. That the Surveyor-General of India should en11 upon the Superintendent of the 
Trigonometrical Branch to submit a definite plan and estimate for proceeding as 
rapidly and; cncr,oetically a6 possible wit11 the above-mentioned gcodclic 
work. 

Tho Indian Government has always been very liberal as to  the prosecution of scientifio work ; 
but it  appears to me that  those branches of that work, mhich are only remotely connected with 
the progress of geographical knowledge, can a t  the present time very well afford to wait, until 
the more prcseing needs of India for an extension of her surveys eastward and westward are 
satisfied. 

The above proposal would combine science with utility ; and is not in opposition to the 
representation from the Royal Society, dated 26th February last, wLic11 has haen folwarded to 
Jndia by the Secretary of Stete. 

The 24th Aoril I905. T r, L TI- ..*- . ----- 



For cadastral or similar work as many officers would he employed in addition 
as were required by Local Qovernmenta. At present tbe number (omitting 

the Superintendent of Provinoial Surveys, United Pmvincca, nhoae serviom 
are, we understand, no longer required,) is four, namely, thres in Bengsl 
and one in Burma. Tlic total strength of oficers required under our pro- 
posals is therefore 70, as compared with a present sanctioncd atrength of 40. 
We consider (tho President dissenting*) that these should all be officers of 
the Imperial Bcrvice. 

99. Allowing seven Pro~incial  &cem per party, the total number 
required is 105 for topographical work. 

Requirements in tbr Prorincial Service. 
The number employed on 1st January 

1005 in all topographical mork, including Forest Surveys, was 62, and there 
were 38 elnployed on cadastral or similar work. Omitting from our calcu- 
lations, as in t l ~ c  case of the Imperial officers, all those required for cadastral 
work, we think that the number of Provincial oEcers required for all other 
purposes should be fixed at 165, and that, when any officer is deputed to 
service under 3 Local Government, the Surre!or-General should be autllo- 
rised to fill up his place. A cadre of 165 mould allow of t l ~ e  employment of 
32 officers at head-quarters and on trigonometrjcnl surveys as a t  present, 
and of 105 on topographical work, and mould leave a reserve of 28 for men 
under training and on leave. The S~~rveyor-General estimates thn t 66 
officers are required for cadastral work or other work under Local Govern- 
ments. Should this prove to he thc actual number so employed a t  any time, 
the total strenqth of Provincial officers including tlicse deputed would be 
2420. 

If the nun~ber of Imperial and Provincial officers is increased, as pro- 
posed, some change in the existing system of recruitment ant1 gmrling will 
be necessary in order to prevcnt the block in promotion that must eventually 
result from Lhe addition of a large number of officers in the lower grades. 

100. We would draw special attention to the remarks on the appointment 

Fiecrnitment for the Imperial service. of young officers made by Sir John 
Farquharson in paragraphs 16-17 of 

his statement+ of the 23rd February 1995. W c  fully agree with what 110 

says as to the advantagc of limiting the first term of service OF an officer in 

* I ) issewl.  by t i i s  President regarding the  num6er of Imperial oflicera required. 

In eetimatiog thc niimbrr of Imperial officers required, I consider that 3 deduction 
should be made in accordance with thc policy under which ten posts merc transferred to the 
Provincial Service in 1895. The intention of that measure was that ten superior posts ehould 
be held by Provincial officers, nnd nntil it isconclusively shown by actual experience that the 
latter are unequal to the responsibilities of such posts, I cannot recommend auy change of 
policy. Five of the transrerred posts mere irl the grades of Extra Deputy Supednteodents, 

and these five ahouldJ I oonsider, be deducted from the total numb~r oE Imperial officers. I 
would therefore place the number of Imperial officere required as follows :- 

Total omcera required ... -. ... 
a,. ,.. ... 53 

#Deduct five ... ... ... .a. ... ... a ... ... Add one-fourth for leave, eto. ... ... ..a .a. .a. 18 - 
. Total ... 60 ... Add four for cndnstrnl work ... ... ..a ... ... 4 - 

Totel s t  present required ... 84 - 
24th April 1906. . J. 0. MILLER. 

t Vide Seotloh I1 of'Pstt I1 of the Rsport. 



the Survey, in the  interests hot11 of the Department and of the officer 
himself. We do not overlook the disadvautflge oC losiug an officer after 
he has gaiued esperiecce, arld lias become accustomed to the norlcing of 
a survey party, but tlie advantages rn~lch more than compensate for this 
drawback, especially a t  a time when an extensive programme, neoessitating 
tho recruitment of Inany additionnl officers, is being undertaken. If, as the 
programme drn-xs to a close, some reduction of survey establishments is 
necessary, there will be no difficulty io effecting it, i f  t l ~ o  system now pro. 
posed is adopted. Officers already on the permanent cadre of the Department 
must of course retain all tho rights tliey haye acquired, but we deprecate 
any increase of the permauent cadre, and are OF opinion that the Government 
may well cousider mhethei' all future appointments, and not only those in 
excess of the numbers a t  present sanctioned, should not be for a t,erm of 
five years only, with power reserved to the Surveyor-General to extend tlie 
term with the sanction of Government to seven years in individual cases. 
The new system mould apply on15 to the first appointment of officers to the 
Deportment. As to the remuneration of officers so employed, the simplest 
arrangement would prohablg be to pay them a suitable staff salary in 
addition to military pay, as was done previous to 1874. I t  is true that 
the s ~ s t e m  had then to be abandoued in favour of consolidated salaries, but 
the difficulties that were experienced, owing chiefly to inequalities in 
military promotion, seem to have occurred in the higher grades of the service, 
and to have been due to the fact that the service was continuous and also 
to the esivtence of three distinct branclies in tho Survey in each of whicl~ 
pron~otion was scparate and different in rate of specd. T l ~ e  ditliculties would 
not be so serious in the case of officers serving for fire or seven years ollly at 
a time. 

W e  think that all officers should, before selection, have passccl the Higher 
Stondart1 Examination citl~er in Hindustani or in the language of tlie part of 
the country where they are to be first employed. , 

~t is occnsionally necesqary to make appointmeuts to the Survey of 
haring special qualifications. I n  such cases we think that the rate 

of pay should Be fi~ecl in each case by  agreement, as is done in tlie case of 
experts brought out from home in other Departments. 

101. The Prorincinl Service of tho Survey of India, tliough constituted 

Borruitmeut for the Provincial Service. 
in accordance with the recommentlations 
of the Pul~lic Servicc Co~urnission, is on 

a different footing from o t l ~ r r  similarly named Services. I ts  rncml~ers are 
not recruited for n-ork in any particular Province, hut arc liable toscrve 
in any part of India, and it i4  doul~tless partly owing to this cause and partly 
to t l ~ e  llistory of the Do~artmcnt that thc rnnjorit'y of the posts are reserved 
for Europeans or Eiimsians. Thc forllier Junior Division of tlie Survov of 

- 

India wag originally recruited onthcly from these classes, aud only two natives 
had heen admitted to it a t  the time of the Public Service C ~ r n n l i s s i o ~ ' ~  
enquiry in 1886. It consi~ted of two sections-Surveyors and Assistant 
~ ~ r v e ~ o r s - t l i ~  former driirning pay from Rs. 300 to Its. 600, and the latter 
from Rs. 120 to Rs. 2.50, and the proposals of the Commission i~nproved the 
pr~spects of the higher section by adding to it ten appointments taken from 
the Imperial Servicc on rates of pay rising as high as Rs. 800. A t  t,he same 
time both sections were treated as forming parts of one Provincial Service. 



The accounts we have received of the  general capaoity of members of the 
Provincial Service to undertake independent and responsible cliargen are not 
satisfactory, but i t  does not appear that t11e1.e has been mucll opportunity of 
trying them in such posts since the S(*rvice was reconstituted, and under 
existing arrangements such officers, by the time they reach the liigher grades 
of the Service, are well adl-ancctl i n  J ear.;, and ca1111ot be expected in all cases 
to retain the energy required for tlie efficient direction of topographical opera- 
tions. 

The Departmental Committee which reported in 1904 felt some doubt 
whether tlie number of Proviucial officers coultl be greatly increased without 
a lowering of tlie standard of qualifications. On that point our enquiries 
show that tbere necd be no apprehension. A t.ufficicnt number of candidates 
is likrly to be fortl~coming with qualifications similar to  those of the men 
now recmitcd ; ancl if the service is retained on its present footing, no sub- 
stantial change in the method of recruitment is necessary. I t  is, hornever, 
highly advisable that steps slloulrl be taken to make the service attractive to 
men of a still better class, and it is indeed necessary to do this, i f  Provincial 
oEcers are to rise to a position of trust and responsibility a t  a reasonably 
early period of their service. The terms should be such as to attract the 
very best men mllo can be ohtained in this countr!?, aud tlie arrangements of 
the service shonld be such as to dram a clear distinction from the start 
between the men who may l~opo for eventual employment in the l~iglier posts, 
and those nrho cannot hope to rise bcyolld the subordinate classes of work on 
which the majority of Provincial oficc~rs are now employsd. These condi- 
tions arc not complied with a t  present No otlier branch of Government 
service, so far as wc linonr, in which oBicers call attain to so high a rate of pay 
as 8 s .  800 per mensem, begins at so low a rate as Rs. 120, and we cannot think 
it advisable that officers intended for the l~iglier duties of supcl.vision should 
be required to pass througl~ all the existing grndcs. 

w e  do not propose to  interfere in any way with the prospects of those who 
have been admitted to the service, ns a t  preseut constituted, but the Pro- 
vincial Servicc should, we think, in  future be divided into two classes 
with separate regulations for their recruitment, the upper alone being termed 
the Proviucial or Indiau Service, and thc lower forming a Junior Yervice. 
The pay of the forluer might bcgiu at the rate which is customary in many 
other 1)ranclles of Govcrllmcnt scrvice-Its. '60 a montb, or at least Rs. 200, 
and should rise to the highest rate a t  yrcscnt allowed-Rs. 80Q a m ~ n t h .  
I n  thc lattcr n e think that tho grades might run froin Rs. 80 to Rs. 400. 
The methods and conditions of rccruitmcnt illrcllvc many questions of detail 
which nlust, n e  col~sidor, be left for thc Silrveyor-Geucml to determille under 
the orders ol Govcrntnent, but we think that the following gcneral prillciples 
shonld ho observed, and we offer, a t  the cud of this chapter, some suggestions 
as to the dctailcd armngcments to be made for recruitment :- 

(1) The conditions and prospects of thc higher branch of the service 
should be such as to secure to Provincial o5cers a t  the outset 
the same pay as is granted in other branches of Government 
service. 

(2) Provided that candidates possess the qunlificntions laid uown by 
the regulations to be made, the Surveyor-Genaral should be 



given a free hand in selecting men for employment. We do 
not consider a competitive exalr~itlation to be necessary, nor do 
we t,hink that such an examination can be relied on to furnish 
the men best fitted for such work as that of tlie Survey. 
Should, however, esamination be resorted to as the best meana 
of deriding between t,he clailns of rival candidates, who have 
been provisionally accepted by the Surveyor-General, the 
decision sl~ould follow the results of the examination. In 
pract,ice this is the existing procedure, but a sentence in the 
regulrlt,ions f o r  examination, that " the most suit,able who 
qualify will be selected," has given rise to some misapprehen- 
sion, and skould, if the esalnination is retained, be omitted. 

(3) All candidates should go through a period of probation, and should 
be finally admitted to t,h'e service only after being well reported 
on and passing a qualifying esaniination in sur-i-ey duties. 

(4) The preliminary qualifications required of candidates should be 
as high as is compatible with the securing of a sufficient number 
for the posts to be filled. The existing qualification for natives, 
the passing oE the First Arts Examination is too low for such 
a service as we suggest, and the standard for Europeans should 
also be raised, if possible. 

402. I n  regard to the larger employmelit of natives of India, we suggest no 

Employment of natives of India. 
cilaage in the composition of the higher 
Provin.cia1 service. There has not yet 

been time for natives to rise to the higher srades of the Provincial service, 
and i t  still remains to  be seen whether the improved prospects that me pro- 
pose mill attract native candiclates of the requisite qualifications, who are 
willing to accept the conditions of hard out-door service in any part of the 
country. 

I n  the Junior service, however, wr! think that the proportion of natives 
who may be admitted may be increased to one-half. The reports that we llave 
received on the men now employ~cl in the lowtbr grades of the Provincial ser. 
vice are  on the wholes very satisfactory, esl3ecinlly as regards those who have 
been promoted from the class of surlrcyors. Such men are not of a class who 
could be employed with confidence in tile highcr and more responsible posts 
to which members of the Provincial service may attain ; but t,hey are perfect- 
ly capable o€ performing efficiently the duties that mill fall on such a junior 
eervice as we propoee to create ; and an addition to the number of natives 
admitted to this serrice would probably have a good effect on the recruitment 
for the Subordinate service also, which is composed entirely of natives. 



Sl~~ges t i one  regarding fitture recruitment f o r  the ProoineiaE Srroice. 
I f  our recommendations on the subject of improving the qualifications and prospecte 

of the present Provincial or I l~d ian  service, and of constituting n separate Junior service ere 
accepted, me mould suggest that in place of the present rules-that candidates for admission 
must, if Europeans or Eurasians, have passed the English High School Examination and must 
be under 22 ; that natives must have passed the First Arts Examination and be under 24; 
and that all, \ohen appointed, dram Rs. 120 a month a t  once ;-rrvised regulations should b 
substituted on tbe following lines. 

2 .  Appointments to the Provincial or Iudian Service should be made :- 

(I) in exceptional cases and subject to  the approval of the Government of India, by 
promotion from the Junior service ; 

by selection from candidates who have graduated (taking mathematics as  e subject 
for their degree) or have passed as Bachelors of Engineering, or possess t h e  
Rurki engineering certificates, or other equivalent qualification. Such candidates 
should be under 24 years of age, should serve on probation for one year on 
Re. 100 a month, and after that  period, if found fit, should be placed in t h e  
Rs. 250 grade; 

These two categories mould apply to  Europeans, Eurasians and Natives; 

(3) by eelection from European or Eurasian candidates who have passed the EnglisL 
H i g h  School e~arninat ion~fal t ing the following amongst the optional s u b j ~ c t s  
in the examination :-Vernacular, Geography, Algebra, Euclid, Mensuration and 
Drawing. Such candidates sllould be betmeen 19 and 21, should serve on 
proi~ation for three years on Rs. 100, and should then be admitted, if 6t, 
to  the lowest grade on Rs. 250. 

It may be objected that men of the last class with inferior educational qualifications mill 
have some advantage over those who enter under class (e), but  i t  would be impossible to 
restrict recruitment to the latter class a t  first. It should, however, be possible to ]itnit 
recruitment uuder class (3),  if not a t  once, a t  least in  time, to candidates who have passed tile 
English High School examination either with distinction or in the first class. 

Subject to the possession by the candidate of tohe necessary qualifications, the arrange- 
ments for the selection of individuals should be left to the Surveyor-General. By putting 
himself ill communication with schools and colleges the Surveyor-General mould find that  be 
had a large field t o  select from, and sel~ction might be made Ily n comparison of scllool 
college reports in the filst instance, followed by a personal inspection OE the most promising 
candidates. 

3. Appointments to tlic Junior Service should be made :- . 
(1) by ~romotion of snrveyors, who have done specially good service. A t  present 

such men are allowed to be promoted to the Provincial service as the only 
method of rewarding exceptionally goor1 work. They have rarely, Ilomevel., the 
educatioual qualifications that  should he insisted on for admission to sl1ch 
scrvice ; 

( 2 )  by eelcctiou from amongst- 

(a)  Europeans or Eurasians who have passed the Middle examination for European 
schools, and who have passed in the Following optional subjects :-Vernacular, 
Geography, Algebra, Euclid, hPellsuretio~~ and Drawing ; 

( b )  by selection from natives who have passcd the School Final or Entrance exami- 
nation, qualifying in mathelnatics and such other subjects as tlie Surveyor- 
Gencral may spcciFy. 

I n  both cases theennclidatcsshould be under 20, and if possible, the age should be 
reduced to 18. Candidetes selccted should serve for three years as probationers on Rs. 50 and 
then, if Sound qualified, should be given an appointment on Rs. 80. I t  may be necessary to 
give the Europeans a bigher pay during the probationary period than natives, but i t  i~ dvis. 
able, if possible, to avoid such distin~i~ione. 



4. It might also be advisable t o  obtein from the Army on special terms 8 number of 
aendidates for this service, who would be useful especially in frontier parties, and we thiok 
that  this is a matter which the Surveyor-General should consider. 

5 .  For the grading of the two services we would suggest the following rates of pay :- 

(I) The P~.ovincial Service-RE. 250-300-360-400-600-600-700-800. 

(2) The Junior Scrvice-Rs. 80-100-150-200-250-300-350---400. 

At the commencement of these services the grading must be regulated entirely by length 
of service, and a suitable arrangement would appear to be that three years should in each case 
be spent in each of the first three grades, and five rears in each of the  next five; promotions 
fro111 grade to grade being always subject to such exami~ration or other test as  the Surveyor- 
General may decide on to test the pr,)ficiency of his staff. 

6. The introluciion of ncw conditions of service cannot be effected without some anomalies 
and complic.ations. Europeans and E~irasians with tlie same qualifications as are required now 
mill receive much bet,ter terms in the proposed new Provincial service than they do under exist- 
i n g  rules, and  otllere with but slightly inferior qualifications mill find themselves in a less 
promisiog coreer in  the propnsed Junior service. Such difficulties are inevitable a t  the outset, 
and me do not think that in practice they need prove serious. 

7. As regards the mimbers, me would restrict tlre Provincial servioe to 80 appointments, 
apart from any required for cadastral work or other work under Local Governments, the 
Surveyor-General being given full power to  fill up all vacancies caused by t h e  deputatisn of 
men for sach purposes. The number of posts iu the Junior service mould then be 85. 

8. By reducing the age for European and Eurasian boys from 2% t o  20 and doing away with 
all special esaminatioos in survey subjects a t  the outset, some of the drawbaoks of the present 
system would be avoided. It has beeu pointed out to us that  " few boys can afford to spend 
more than 18  mouths alter the schools final examination preparing for actual work. There 
are "0 colleges for Eurol~eans in Upper India, and a boy who stays on a t  school does not as  
a rule do mnch good for himselE when he has got beyond the school cur~.iculum.~' 

Z)issenb by Lienlerranl-Colonel Longe f r o m  the  echeme for the reorganisalion o f  the Departme,'t 
as p u t  Jorword by the  Committee. 

1. The number of parties is practically the same under my scheme and that  proposed by 
the Committee. 

2. The main points of difference between what I consider necessary for the proper conduot 
and s~llwrvision of the future mork O E  the department, and the opinion of t,he Committee, are as 

follows :- 
(1) I ask for four Superinteodents of circles to supervise under the Surveyor-Genera] the 

field surveying and during the recess season the mapping of four groups of 
parties, while the Committee recommend that  the Survryor-General should 
himself rlirectly carry out this work, e x c ~ p t  that  they supply one Superintendent 
to supervise the frontier mork and one lnepecting Officer to aesist the Surveyor- 
General in inspection duties alone. 

(2) I wish to decentralise the present Blep Record and Issue Offices by establishing four  
such offices in different parts clf India, each dealing with the area supervised by a 
Superintendent, i.e., one ofice for each of my circles. 

(3) I would have but four or possibly five recess quartere for field parties, whereee the 
Committee recommend that each party should have its own recess quarters. 

(4) I wish to h a v ~  the recruitment and training of the durveyors carried out under the 
eye of four Superintendents, whereas ttAe Committee would make each oficer in 
charge of a party recruit and train his own men. 

3, As regards point ( I ) ,  I would eubmit with all respeat to the Committee, that  I elone of 
that body have had experience of survey work in In&, or aven of work executed in the 



manner in whioh topographical aurveys are carried out i n  that  country, with the exception of 
Colonel Grant who has personally exeouted a cer ta~u amount of similar topog~aphical work in 
sou th  Afrioa and elsewhere. 5 1 r  John Parqu!,arson may have had experience, but it  has not 
come out in evidence. My experience, and 1 have been for 25 years in the Survey Department, 

convinced me that up to date the superv~sioo has bee11 most insufficient, and that  for the 
sake of ensuring uniformity in  the qua1il.y of the field surveying as well as of the mapping 
which is carried out by the field parties during the recess season, constant and close supervision 
is necessary, and this opinion is shared by all the senior ofticere of the department. 

I mould point out that tip to date tlicre have been always three, and latterly four, inspect- 
ing officers-the Surveyor-General, the Depuly Surveyor-General, the Superintendent, 
TrigOnometrical Surveys, the Supwintendellt, Fo~es t  Surveys,-each having certain parties to  
inspect. W e  are now greatly increasing the area to Ile survcjed each year, and ore also 
increasing the qumberaod strengt$h of the field parties, but the Committee recornmcncl that  the 
number of inspecting oficers should be reduced to two--one the Surv~yor-General,  and the 
other a special officer morlcing as hi+ assis!.irlt ; while they recolnmeud the appointment oE a 
special Superintendent for Frontier surveys. I own they recom~nrnd that  the Surveyor- 
GeseFal should be relieved of many of his present duties, which w l l  in future be performed 
by the Deputy Surveyor-General, but they llave not,, I t h i ~ ~ k ,  taken into ~uf ic icn t  account the  
elemeuts of time and space, and I do llot th ink  thgt a s ~ s l e m  that may work well in England 
can work equally well in a huge country l ~ k e  India. 

I have esumerated in my scheme the duties which the Superintende~!ts mould have to 
perform, and that of inspection is but one of thern, and I consider t l ~ a t  their time mould be 
fully and most advantageously emplnyed; and considering the area to be mapped each Jrear, the 
extra expenditure involved by h:~ving four  Sup~rintendent . ;~ instead of one S u ~ ~ e ~ i u t r ~ c l e ~ ~ t  and 
one Inspecting Officer mill be insignificant, while I fcel convincecl that  their employment will 
prove in every may satisfactory slid pconomicsl. 

4. Frontier Surveys.-I object to the appointment of a Supcrilltendeut of Froutier Surveys, 
as I do not consider sqch an appointment necessary. The work on the frontier is urgent, and, 
the ideais to complete the more imp01 tan t   area^ wll llio five years, after which some of the parties 

return to their proper spheres of action in Kasllnlir and elsewhere. The nature of the 
country and ishabitants mill not admit of survey work being carried out iu the same 
methodical way as in Iqdia, and there is not tile same necessity for supervision in the field, 

especially there are three ofticers for each party. 

The frontier surveys require constant references to  the Foreign Depar tm~nt  and Military 
Aulllorities, and deal with many c(1nfitlential and oEten secret mat,tera, and I am of opinioll that  
the direction of such surveys should be in  he hands of the Sur~ey,)r-General himself, and uo t  of 

a subordinate officer who would not have the same weight with other departments. w o r k  on 
the frontier is  also regardcd as the olle prize or the dcfipnrtment, and the nomination of 
to 3ccompsny military and other expeditions withiu and beyond our frontiers should rest 
entirely with the Surveyor-Geoeral. 

I consider that  any change of co~ltrol ill this direction wonld seriously mealren the position 
of the Surveyor-General in the eyes of the Survey of India and of other Departments, and of 

the public generally. 

6. Inspecling 0flcer.-I do not consider that the appointlnent of e special Inspecting 
O&er will be entirely satisfactory ; he will merely bc able to repol t to tbe Surveyor-General 
cases that come under his noticc ciuring insl~ection and which call for  orders or correction, a n d  
mill not have power to decide t h i ~ ~ g s .  

I claim for my scheme of four circles, each under a Superintendent :- 

(1) Th& tbe Surveyor-Genclal will be able to treat the whole of the topographical 
parties as four parties, each with a number of detacbmeuts. 

(a) That  he mill iesue his orders to four Superintendents instead of to fifteen or more 
officers in charge. 



(3) That he will beable t o  Ree the whole work of all the topographical partiee each yeat 
during recess by visiting four or five centres. 

(4) That in addition he will be able to  oooasionally inspect parties in the field. 

(5) That there mill be considerable eoonomy in having four or five recess otEces instead of 
fifteen or more. 

(6) That the concentration of parties during recess will in  every way tend to efficiency 
and uniFormity in  the work. 

(7) That the pay and promotion of surveyors will be better regulated. 

(8) That by close aasociatio~l with other parties there will be a stimulus given to the 
work and a spirit oE emulation encouraged. 

(9) That the recruiting and training of the  surveyors will be better carried out than if 
these duties are delegated to each party separately. 

(10) That the personnel of the parties can be better regulated. 

(11) That there mill be a permanent dramiog office in  each circle, together with, 
a map record and issue office, and but four depSts for the instrumental equip- 
ment of the parties instead of one for each party. 

(12) That  there will be a n  enormous saving of correspondence in the head-quarters offices 
which would deal with four circle officers instead oE fifteen or more party officers. 

(13) That any difficulties that  arise, and which the officer in  charge of a party cannot 
solve, could be a t  once referred by him to the  Superintendent who will be always, 
as i t  were, on the spot, whereas i t  might take a long time to ge t  orders direct 
from the Surveyor-General if he mere on tour. 

6. Desentralisation of illup Records.-With regard t o  point (2). A t  present the head- 
quarters offices at  Calcutta cont.ain the whole oE the records and maps of the department and 
the number of these is enormous. I f  me are to make use of existing data in the preparation 
of our new series of maps, the records will have to be gone through and sorted by circles or 
parties, as the case may he, and either handed over to or copied for the officers in  charge. I am 
of opinion that  i t  will be better to hand them over t o  the officers inclsarge of circles who mill 
also be i n  charge of the circle drawing and record and map office a t  which, according to my 
scheme, the parties will recess, and he will thus be in a position to know exactly what exists and  
the party or parties that should use i t  : he mould also see that  it  masueed to the best advantage. 
The mapsof hiscircle being also stored in his office, they mould be far more readily obtainable 
than maps are a t  present (Calcutta being the only map issue office), and their existence mould 
be brought m ,re prominently to  notice : Calcutta mould thus have to deal only mith old maps 
and record0 no longer required for topographical pmposes and mith general and special maps. 

This system will not involve a large s taff ;  i t  mill give employment to some of the senior 
Provincial dfficers, and to others attached to the topographical parties of the circle, who may 
not be fit for active work it1 the field. 

7. Recess quarters.-As regards point (S), I mould most strongly urge concentration of 
recess qusrters for puties working in adjacent areas, even if the parties are independent of each 
other and ,lot nnder one Superintendent. Such a concentratioll brings the various members 
together, encourages energy and rivalry amongst them, and must tend to efficiency. I am, as  
will have been seen already, anxious to have all the offices of a circle under one roof and one 

because i t  must he economical ; one small staff can then look after the whole of the 
poesessions of the parties while the latter arb in the field nnd any drawing work that  hae not 
been finished during recess can be oootinued in the same office under the permaneut staff of 
tbat  offix, instead of eaoh party having to make its own special arrangements to the detriment 
of its 6cl1l ~ o r k .  The compilation of the smaller ncale maps, preparation of charts and of the 
professional records, can then be properly arranged for without the breaks tbat  occur always 
where eu:h duties are left entirely to field partiee, whose main objeot is field surveying, md the 
present c~nlusion and arrears of work should not in the future occur. 



The present system oE housing the parties in such buaga~owe as may be available, moet of 
are unsuitable as drawing offices, will be avoided, and everything will bo on a more 

systematic footing. 

8. Recrt~it~irent oflhe Imperial Branch.-With regari to the rcacruitment and terms of 
services of officers of the Imperial Branch, I agree to Lhe surgestions that the appointmente in 
the first instancc should be made for a period of five years only, by tbe end of which time, the  
Surveyor-General would have been able t o  form an opinion as to whether a n  officer mas su~tab le  
for permanent service in the department or not. Officers themselves would also during this 
period be able to decide whetl~er they would accept permanenl service, if offered to  them, or 
not. The appointments of Surveyor-General, Depnty Surveyor-General, Superintendent, 
Trigonometrical Surreys, and of Superintendents of Circles, mould be suficient, in my opinion, 
to  induce officers t o  accept permanent service in the department which, I consider, is, in  
Iodiz, essential t o  the well-being of the department. To offer to such a large number oE 
o5cers as mill have to be employed, and who mill have mnde India their home and the Survey 
Department tbeir profession, but  five posts of any direct responsibilities as the Committee 
suggest, namely, Surveyor-General, Deputy Surveyor-General, Superintendent, Trigonometri- 
cal Surveys, Superintendent, Frontier Surveys, and olrt: Travelliug Inspector, morild not, in  
my opiuion, attract the best class of officers to the department, and t o  Loth the two latter 
appointments I have already objected as unsuitable. The othcr staff appointme~lts now etyled 
Assistant Surveyor-Generals are most unpopular, and always must be, a s  long as the head- 
quarters remain in Calcutta. They are not looked upon as a reward for past services, but as a 
necessary evil consequeut ou seni~rit~y. 

9, RecTuitlnPnt 8aru~yars.-Hitherto recruitment and trainin: of surveyors has almost 

always been carried out by the officer3 in charge of p ~ r t i e s  themselves, but some years ago a 
school mas started a t  Dtrhra to train the necessary surveyors, and officers mere directed to 
state the numbers they wanted each year. The pay offered did not nttract a !good lot of men 
and the supply froru the neighbourhood of Dehra was soon esl~austed. The regulations did 
not admit oE the travelling expenses to the school being paid by officers recruitiug iu distant 
parts, and consequently this attempt mas abandoned. I t s  object mas to relieve the field parties 
of the burden and expense of training tbeir own men and of assimilating pay. Now that  we are 
embarkiog on such an extended programme, the number of surveFovs to l ~ e  trained mil l  be 

very great and the supply must be constant. For efficient, worliing nud for uniformity of 
results, the trainiug should be systematic and continuous, and this can better be carried out 
by making one officer responsible for it in each group, than by making each officer in  charge of 
a party recruit and train his own men. The class of survey t o  be carried out in the future is 
higher than any that  has been done i a  tlie past, and the success of the work mill depend very 
largely on the preliminary training of the surveyors, a duty, which I know from experience, 

is very troublesome and detrimental to the general work of a field party. I should ask for no 
extra staff for this duty, the circle otticer mould employ such members of the topographical 

parties under him as he considered advisable from time to time. H e  mould also be able 
uoder t l~ i s  system to strengthen any particular party a t  any t i~l le  mit,l~out necessarily weaken- 
ing another and to equalise tile working power of his parties. 

The 28th April 1905. F. B. LONGE, Lieut.-Colonel, R. E, 



CHAPTER VIII. 
Methods and style of publication of topographical mape. 

103. Turning now to tlie third head of our instructions, we have already 
noticed the incompleteness of a large 

lhsadv~otsges of plloto.zincograpby. 
number of the standard sheets, and the 

fragmentary nature of the palchwork survegs on which they are based. The 
next great defect in ruoet of the maps is owing to the method of repro- 
duction, namely, photo-zincography. Under t l~ i s  admittedly inferior method, 
the whole execution of tlie maps is rough and coarse, and sometimes, 
in close districts, especially where there are many heavy contours, important 
details, such as roads and tracts, arc nearly illegil~le. As an  example 
tbo 2" sheet of Simla, in which i t  is extremely difficult to distinguish 
the cad-road to Kalka, may be referred to, though the scale is double 
that of the ordinary topograpliical map. For military purposes this is an 
important defect, and i t  applies also to the coarse lines indicating railnrays, 
tho small etchings indicating cuttings and embankments, and in fact to nearly 
all the details wliich are important from a military point of view. 

104. Tlie only method by which these defects can he thoroughly remedied 
is by the adoption of engraving, and 

Superiority of engraving. it has been strongly pressed on the 
Committee by Sir John Farquharson, that their report should contain a 
recommenclation that this process should be resorted to, not only for tile i" 
maps for which i t  is a t  present used, but for tho 1" standard sl~eets. 

I t  is right to say that, but for Sir John Fnrcluharson's raising the subject, 
we sl~ould not have considered this great extenhion of tl~eengravers'art 
to Indian maps as practicable ; but he has col~vinced us that the matter 
is one deserving the mo3t serious consideration, and me wish to call attention 
to his derided opinion on the subject, though we are not prepared to recommend 
that so groat and costly a work as the engraving of the standard sheets of 
India shoold be undertaken. 

105. We have received estimates of tlie probablo cost of engraving the 1" 
maps in England froni Colonel Grant, 

Cost of cngrsving tlie rtao~lnrd sl~eets. from theordnance Survoy and from a 
private firm, which differ very lafgely. We need not criticise thesc differ. 
ences, wl~ich appear to depeud on thc class of engraving required, especially 
of hill features, arid the extent to which the ~lleets talien as specimens may 
be regarded as representative of the mcrk to be done tllrougl~out tile country. 
I t  is sufficient to sap that tlie estiniatee vary from f 4G0,000 to ;E1,300,000 
for tbo whole of the work. Assumill: that all attempts at vertical hill h;lcllur- 
ing are given up, and tbat only liorizontal contouring is, as in tllc American 
m a p ,  usod for the delineation of hill features, me should liesitate to place 
the estimate below Sq500,000 for the whole collntry, and this a~nount  would 
involve for 25 years an annual expenditure of S20,000, or three lakhs of 
rupees. 

106. Sir John Farquliarson in his final proposals* has suggested illat 

Staff of cngrnren required. 

~ - 

Burma might be excepted from the area 
for which engravcd maps are required. 

and that for the rest of India the work might be executed partly in Bngland 
* I i d e  page 67, k c t ~ o n  11 in Part I1 of the Heport. 



sod portly in India. where a staff of 80 engravers would be required. This 
estimate is lbowever based on the rates of work of Englisli engrnvrra, and 

we fear, he acoepted as applicable to the stamp of engraver IVIIO can 
be ol)tninetl ill tl~ia country. O\ving to the m i s c ~ l l i l n ~ ~ ~ l l s  nature of the work 
on wlric.h moqt of the engravers aro employed a t  Calcutt,a, we do not nitach 
too impnrt:lnce to estimates of olltturn bascld on p:ist, experiencc t,liere. 
~ u t  are i~rformed t,hnt at  preseut only seten of the i" degree shet:ts can 
be in one year by the stnlf, \r'llich mill tl~erefort: require to he con- 
sider;ll)ly n ~ ~ ~ m e n t t d  for \rrol,li on the $"sheets nlonr, sirice the average nnnnal 
numb!,r to be prepnretl wil! bc about 17.  As tlre new standard slieetg \\.ill 
be of tile s:ltnt: size a s  the degl.ee sheets, and 280 of then1 will on the avc!rnge 
be pnb;isl~etl annnallg, i t  is obvious t,l~nt even d t e r  making very great allow- 
ance for t,he ensjer nature of the work 011 the I" map, no great; ossistanoe 
in t,Ile worlc csn be expect<ed in t l~ is  c n u n t r ,  unless the staff is increast!d to 
an  extent t.hat we are unable to recommend. 

107. Wltile fully admitting, tlierefore, the incoillpnrnble superiority of 
copper-pl<lte engraving to any otlbcr form 

Holloeincoerapl~), not eogravil~g, recom~oc~ided. 
of reproduct ion, we cxnnot recomrnrrirl the 

Governmei~t of India to und(~1.talte tlre expense required to apply rt uni- 
ve r sa \ I~  to the sta~tdard 1" sheets. The recently issued Burma sl~eets are ac- 
cepted by the military autliorities as  sufficient!^ gosd in  st!le for their 
requireulcnts ; and are, we tllink, adeqaate for all p res~n t  purposes. 
Further impmvement in esecutiou is poshil~le, as i t  appears clenl,ly froln 
Colonel Grant's rtlport, and from s[)ecimens of maps which he has slro\vn 
us, that heliozincographg is capable O F  producil~g very much better results 
than art: at) present obtninecl in this country. We recommend, tlicreFore, 
that the efforts of tile Departmelit be directed to improviug its existing 
methods and to the sul~stitution oC hcliozincogmpl~y for photoziacogrnphy, 
rather than to the adoption O F  copper-cngr,~ving on an extensive scale. 
The work on a prent number of the shccts of India is so open and the 
demand for the sheets so small that wc clo not t l~inli  tlre expense of engrav- 
ing, howevor superior the rcsults rnight be, would be justified. 

We sl~ould bc glad, however, to sea exceptions made in cases where 
these conditiolls do not al)ply,-such as iu the case of the iliap of Simla al- 
ready rcfvrred to,-and l-ro tllinlt th:lt the Survejor-Genel.al might be 
a u t l ~  mised to incur some small expcndilure, say Rs. 15,000 a year, in 
having standard sheets, for tr11ic.h there is liliely to be a demand, engraved. 
The ~ o v e r n m e n t  of India would thus in n fcw years llavc better mate. 
rials than a t  present for a, conclusion as to whether the additional expen- 
diture was justified. 

This decision not to reconimencl the engraving of the 1" standard sheets 
does not carry the concurrence of Sir John Parquharson, who has given the 
reasons for liis clissent in the note appended to this chapter. 

108. Probably the ncxt most serious delect in tbe l-inch ma,ps, which - 
should be noticed is the entire absence of 

Wont of unifor~nily i n  the mnl~s .  
uniformity in their style of preparation, 

in the detail8 shewn upon thetu, and in the varying absence or presence 
of sgmbols. IVhcn symbols are uscd they are never uniform. I n  this reepet  
every successive Surveyor-General has been a law unto himself. 



109. We are of o p i n i o n  that a, r e m e d y  s h o u l d  be a p p l i e d  to t h i s  d e f e c t  before 
a n y  of the revised 1 - i n c h  m a p s  of Ind ia  

Necessity for ouiformit). in tho use of ejmbole. 
are published. We h a v e  prepared a 

c h a r a c t e r i s t i c  s h e e t  s l l e w i n g  those  d e t a i l s  urhich c a n  in o u r  o p i n i o n  b e  sl!emn 
by cont rac l ions ,  by v a r i o u s  lrinds o f  t y p e ,  and by c o n v e n t i o n a l  s igns ,  on t h e  
m a p s .  T h o s e  s y m b o l s  w h i c h  are m o r e  i m p o r t a n t ,  m o r e  esper.ially those  of 
i m p o r t a n c e  t o  soldiers  a n d  t rave l le r s ,  s l iou ld  be i n s e r t e d  for r e f e r e n c e  o n  t h e  

b o t t o l i ~  m a r g i n ,  a s  is d o n e  o n  m o s t  E u r o p e a n  maps ; t h e  rest s h o u l d  be sliewn 

on a " c h n r a c t e r i ~ t ~ i c  s h e e t  " t o  be p r i n t e d  as a s e p a r a t e  p a p e r ,  as is n o w  done 

by t h e  S u r v e y  of I n d i a .  B u t  t l l c  n u m b e r  O F  s y m b o l s  s h e w n  on t h o  map 
i tself  s l lou ld  b e  u n i f o r m ,  a n d  s h o ~ l l d  n o t  T a r y  (as  i s  n o w  t h e  pract ice)  

a c c o r d i n g  t o  those $1 h i c h  a c t u a l l y  a p p e a r  on t h e  1)orly of the map. A s  

t o  boundar ies ,  \re a r e  o f  o p i n i o n  t h a t  t h e  s y m b o l  s l lou ld  be t h e  s a m e  

t b r o u g l i o u t .  I t  is n o t  in o u r  o p i n i o n  m a t e r i a l  in a t o p o g r a p h i c a l  m a p ,  
although i t  is of i m p o r t a ~ ~ c e  i u  a c a d a s t r a l  m a p ,  w h e t h e r  a b o u n d a r y  fol lowing 

a sm:rll s t r e a m  w h i c h  is s l l cmn by a s ing le  l i n e  o n  t h e  map, s h o u l d  be d r a w n  

o n  one side of  the s t r e a m  or the other; but it is of i l n p o r t a n c e  that a 
b o u n d a r y  s h o u l d  be 1.eadily folloived t h r o u g h o u t  its c o u r s e  f r o m  e n d  to e n d  

of  t i l e  m a p ,  a n d  t l ~ o  prcscr l t  c o u l l ~ l i c a t r t l  p r ~ c t i c e  of c l i a u g i n g  a b o u u d a r y  

s y m h o l  cons i s t ing  of a n u m b e r  of d a s h e s  ant1 d o t s  t o  a s y m b o l  of d o t s  ouly,  
w h c n  i t  m e e t s  a n a t u r a l  f e a t u r e  s u c h  a s  a snia11 s t r~am, lllnkes it imposs ib le  

t o  fo l low t h e  b o u n d a ~ y  c x c c p t  by t h o  e s p e n d i t u r c  o f  m n c h  t i m e  and t rouble .  

We h a v e  a l so  f o u u d  cases, o n e  o n  a 2 - i u c h  n l n p  of so r e c e n t  a date a s  1900 ,  
w h e r e  d o t s  of e x a c t l y  the s a m o  c h a r a c t e r  a r e  u s e d  t o  s h e w  f e a t u r e s  s o  d i f fe ren t  

as " c o n t o u r s  " and the " l i m i t s  of cul t iont ion,"  a n d  t h e s e  s m a l l  d o t s  a c t u a l l y  

cross rncl i  o t h e r  f r e q u r n t l y  o n  t h e  m a r .  We tllinli ,  o n  t h e  otller h a n d ,  that 
- -- 

l ) ~ a r r s t  b y  L z e r l l r n o w t - C o l o n e l  Longe  regarding the propotnls  abollt g r , i h o l r .  

B , , n , ~ , i o r y  SYnz6o[s.-In paragraph lo!), the Committee lays down certain boundary 
symbols to be used on the maps 111 future. awing  to want of time, this point ha6, 1 tl~ink, 
been ins~~ff ic~eut ly  considrred. I n  India, especially on the frontier, we have boundaries 
which have been defined by trcaty, but  not dcmarc.~trd, I~oulldaries which have been demarcated 
b u t  not SurteJed, and bonadarics which t h o ~ ~ h ~ e c o g n i s e d  L y c ~ s t o m  are still undefined. 
For all these home special symbols m u d  be used. 

On a minor point, namely, that of defining n bountlary along a slrcam, canal or road, I 
would urge that  the present cuktom of showing it  by dots, as now done i u  the Survey of India 
maps, be con~inued. I n  England there being topographical maps on seve~al scales, i t  is 
immaterial m h ~ t h e r  a boundary is el~omn on OIIC side or the other of a stream evcnthough the 
centre of the  stream is the actual boundary, as the public llevo anotber map to refer to ; but  in 
India the I - h c h  map will be the standard, and there mill bc nothing to refer to on a larger scale 
except ~ u c h  cadastral maps a6 may exist ; and i t  is, the~efo~e ,  important to show on that  map, the 

O F  a boundary, if i t  is shown at, all, and this can best he done by placing dots 
alternately on each bank of emall streams. The Commiltec state that this may lead to con- 
fusion, and quote the case of a topographical map which they cxamined on which certain 
eontoure and the limits of cultivatiou mere also shown hy dots. Such a case should not occur 
in the future, for orders have been isaued that  the limits of cultivation should not be shown 
Plonr natural features, and the contours in future mill invariably be in brown, whereas the 
boundarv dots will be black, and it  ha8 not anywhere been fluggested to show contours on the 
topographicel maps by means of dots. The use of dots to definr boundaries along streams 
wom]d only be employed where the width did not admit nf the ordinary boundary eymbole 
being carried down the centre of the stream. Under the circumstances, I would suggest that 
the whole be left to be settled by the Surveyor-General in  consultation with the 
Government oE India. 

The 28th April 1905. F. B. LONGE, Lieu&.-Colonel, R.E. 



all symbols should be thoroughly distinctive. Molt of the above remarke 

apply also to the +-inch map. 

From these recornmendations Colonel Longe dissents for the reasons 
given in his note on the preceding page. 

110. We think that the top margin of the map sllould be reserved for the 
purely descriptive title of the map, and its 

N e c ~ e i t y  for perrnancncy iu  the form of the msps. numbor, which shoilld be always on 
the right hand top corner. On tbe bottom margin sllould be shewn the 
symbols, a small index shewing the position of the map, the scale, the name 
of the Surveyor-General who publishes the map, but not the names of any 
subordinates, with the dates of survey or revision and of publication, and any 
&ort explanatory foot-notes which may be necessary. On all the margins the 
number of the adjoining slleetr should be given. Had time permitted, we 
should have desired to prepare a specimen map shewing the lnarginal entries 
above described; but this is the less necessary in that our proposals on this 
subject cannot be considered final. We have however shown in our " charac- 
teristic sheet," liow the unnecessarily elaborate marginal lines now in use 
might be simplified. 

The form of the topograpl~ical maps of any country, once decided upon, 
be permanent ; me are not aware of any exception to this rulc in the 

case of the maps of any country. W e  recommend, therefore, that the form of 
the future 1-inch maps of the Indian Survey should be fully considered and 
decided upon by the Government of India. We further most strongly 
recommend that after the form of the maps has been t,hus settled, no inter- 
ference with that form should be afterwards allowed. As above said, all the 
topographical maps of every country are and should be on one 'uniform 
pattern. 

111. As to the size of tlie revised 1-inch maps of India, we are of opinion 

Sirc of the map. 
that they should be half the present size, 
the present map to be vertically divided 

into two. This mill give maps approximately (within the margins) of 16 
inches by 17. There are two advantages in this course. The maps nil1 
themselves be less unwieldy ; and the rcduced size will  give much greater 
facilities for good registration, should the maps be colour-printed. I n  view 
of the fact, that me propose that all hill features should be printed in 
brown from a separate plate, this last point is important. 

112. We have considered very carefully the question of the scales of 

Scalcs of survey nnd publicatio~~. 
survey and publication. I t  is a sound 
principle and one, we believe, of almost 

universal adoption in other countries, that tlie scde of surrey should be at 
]cast double the scale of publication ; i c  India also vcry general effect 
has been given to the principle. Thus all topographical maps prepared 
from cadastral maps are reduced from the 16 " or some larger scale, tllose 
from revenue or forest surveys fro111 tlle 4", wllile a considerable amount 
of topographical surveyin:: has 1)ecn done on the 2" scale. I n  Native States 
generally, and also in difficult country elsewhere, the scale of both survey and 
publication has been the I.", but many of the Native States surveys appear to 
have been made witli the primar!: object of atfording material for the iV 
Atlas sheets ; so that the general principle was not infringed in their case, 
The Committee have considered with carc whether, with a view to save 





113. As to levels, the evidence wlricl~ has been given hefore U A  has been 
unanimous on two points: firntly, the 

Leveb. 
military evidence is to t,he eflrct that on 

many or most of the 1-inch maps an insufficient number of altitudes bas been 
shewn along tlie top of ridges or passes and along the bottom of vallegs; 
and, secondly, the evidence of engineers is to the effect thiut many more of 

those levels which are required by them for prepari t.g schen~es for ro;~dw, 
railways, canals, etc., sliould be shown on the 1-inch maps. 

Tbe remedy for the first defect is comparatively eacy ; i t  consi.;ts merely 
in an additional supply of clinometric heigl~ts by the Ijeld survtxyors, and 
tlrese have indeed been largely supplied already on the mo-t recent I-incah 
maps prepared by the Survey of Incli:~, such as the maps of Burr~ra. It only 
remains for the Surveyor-General to see that  in f u t ~ ~ r o  sucli h(ni~11ts as are 
necessary for military purposes should be insrrted on the maps. Clinomet ric 
heights, which are always connected with the cnlcuI;~l b r :  I~e ig l~ t s  of the 
triSonometrical stations, are suficiently accurate for those ~)urltoses. 

It is otherwise with the levels mllich are required by enginerrs Some of 

those who gave evidence, i t  is true, professed to he satisfied mitlr approxi- 
mate levels, but we do not tliinlc that  tns t  opinion n-o~rltl be enrlorsed 11y 
the profession generally; and we recommend that a large extension of  instru- 
mental levelling be carried oa t  over India during tllo re\ i4on of t l ~ e  I -inch 
maps. These levels need not I)e of the extreme precision rtyuiretl for the main 
lines of levels which have already been extellsively c,irrietl across Indla, but  
they would be sufficienlly accurate for all prtlclical purposr3s. 'I'he Surveyor- 
General estimates that one leveller \vith e~lclr Geld party could ruu 80 mile3 
of levelling per month, and that this a o ~ l d  supply from 50 60 ]inear miles 
of levels for each ful l  stnndarcl hhcet. W e  s t r o n ~ l g  rrcommr~nd that  he be 
authorised to car17 out this ~ o r l i  (luring tlre revision. 

114. But there is a preliminary work \vhicli we tlrink s110uld be taken in  
 dint^ ueccssitS of cqnnting lnnin circuit 11~1ld c7t once. 'l 'l~o ~~~~~~~~i~tentlent of the 

levels. Trigonometrical J3l9i1n(:l~ i~~fo~'rllc*d 11s that  
the ivork of distributing tlie errors i n  tlre maincircuits \\hic,li have already been 
levelled, is greatly in arrear. There is a great temptation to p n s t ( , o ~ ~ e  this \~orl i ,  
because i t  shews no results in tlic Corm of progress fd)r a u n u ; ~ l  yoporls. But  
that post,ponement is in its rbsults most wasteful bot.11 of labour ntrd u1onc.y. 
The unequated levels on tllc main lilies are inserted 011 the ~un11s ; wl~en t.lle 
levels are eqnntod, every one of t l~osc levcl!s will 1i:lve to be re-c;~lculattbd aud 
a new level will have to bo su1)atirutcd. But tlris is not all. Every new line of 
secondary levelling has fo start from the lt.\-cls on t l ~ e  main cirr!uits, and 
cousequeutly any altorn~ioll in t l ~ c  latter l ~ a s  to be c-arrierl o u t  fur cvrry lcrel 
in t,he sccondnry circuits. IC, for instnllce, we assume thxt otlr rec~or~rnrentla- 
tion is adopted, that the field parl'ie,.; arc. to ca1.q. out su::l1 liucs of secoudat*y 
levelling, each party mi l l  run solne LOO miles of levellir~g ill t l ~ e  scJ;ison; for 
16 parties that will aillount to about 7,00L) ltlilus n1111uaI1y of lorelling; i f  tile 

distribution of error is not cnrrictl o ~ t  bolore tlre levels il1.e inscbrtotl on ~ l l e  
maps, then, whcn the errors nru ac:tu~~lly distribut,ed, solno 7,000 levels will 
have to be re-calculated and ursw levols will havd to 110 sui,stituted, alld this 
labour will go on accumulating a t  t l ~ o  s:kme rate of 7,000 additional levels 
evcry year. The labour involved is exactly the same \vltet.l~er tho error should be 
4 feet or t t l l  of a foot. I t  will thus be seen how wasteful it is to postpone the 



inevitable work of adjustment of error, and also horn it not only affects the 
oorrection of the errors themselves, but also may largely render necessary the 
labour and inconvenience of carrjing out corrections on the plans themselves, 
W e  therefore strongly recommend that the Surveyor-General of India should 
call upon the Superintendent of the Trigonometrical Branch for an  estimate 
ee1.1y as possible of the cost and time likely to be required for completing the 
sdjustmeut of error on the main lines of levelling carried across India, and that 
this work, if the necessary funds are granted, should be completed as soon as 
possiI)le. As we are recommending that field parties should simultaneously, 
except in some of the north-western areas, begin the work of revision all over 
India, this question affects the whole country. No new extensive system of 
levelling should 1)e carried out until the basis from which it is to start is 
placed on a satisfactory footing, 

116. There is another important matter in connection with triangulation 

Preeervstion of rtntions. 
and levelling to which attention must be 
drawn, and that is the preservation of the 

permanent surrey marks on the ground. Orders are in force for the care- 
fu l  preserration of the Great Trigonometrical Survey stations, but we believe 
that in some parts of India these orders have not been observed, or it may be 
that the stations had disappeared before they mere issued. I n  the plains of 
Bengal me understand tllere are hardly any Survey stations to be found. 
The import:ln(*e of maintaining the stations of the Trigonometricnl Survey of 
India need not be insisted on. But  if a system oE periodical revision of 
the topographical maps is now embarked upon, tliere mill be a marked ad- 
vantaze to be gained from the preservation of as many triangulation points 
in hilly districta, and traverse points in the plains as possible. We have 
recommended that the conduct of cadastral surveys be left to Local Govern- 
ments, but it is one of the first essentials of the system that they should 
erect and maintain every permanent mark of the triangulation or traverse 
survey. I n  cadastral districts in every four or five miles square a t  least one 
survey point should he fixed permanently, specially marked, and carefully 
maintained in connection with tbe main triangulation system of India. 

116. We have little change to propose aa to contours. I t  is intended 

Contonre. 
that they should, as in the case of the 
existing maps of Burma, be shewn in 

brown on the revised maps. We are of opinion that the present system 
of surveying and drawing them is sufficiently accurate for all practical 
purposes, and that i t  mould be impossible, in view of tho large area to be 
dealt with, to undertake any general system of surveying instrumental con- 
tours for the 1-inch maps. Whero suah contours are required in special 
areas for engineering purposes, it will be for the engineers to survey them for 
themselves, as indeed, we are informed, has already Seen done in various 
park of India for irrigation purposes. 

An inspection of some of the maps of European countries and of the 
United Stntes convinces us tbat for maps on the 1-inch scale there is, so far a8 

copper engraved maps are concerned, no difficulty in shewing contours a t  100 
feet i~tervals up to the greate~t heights, and until the ground l~ecomes actually 
precipitous, when the symbol for cliffs is used ; as to whether on photo-zinco- 



graphed or lielio-zincographed maps it is possible on very stcep slopes 
to satisfactorily shew then1 we reservc our opinion, merely remarking tllat on 

maps as those of Sinlla and Darjceling the coiltours orerwlielnr and 
obsl:urc every other detail, and runlie the mop useless for every practical pur- 
pose. On lower ground and sliglrtly undulating slopes we recon~lncnd tliat, 
if possible, the contours should for tho I-inch map be a t  tO feet intcrvalu. 
Tllere would ba no practical d i f f icul t  in carrying out this 1.ccommendation 
on an engraved map, because the contours could be distinguished by 
numbering ; but on a photo-zincogls3phed map suc l~  numl~ering on steep 
p o u n d  mould be practically impossible. MTe therefore leave both the 
numbering of selected contours at, say, every 600 feot, and the representation 
of 60 feet contours, as open questions. 

For tlie $-inch map, eliould it turn out to be impossi1)le to get engravers of 
the necessary artistic skill and in sufficient numbers to engrave the hill 
features by vertical hacl~ures,-and t,his se.ems n possible, if not a proba>lp, 
contingcncy,-the hill features will, in the casc of this m3p also, hare to be 
shewn by llorizolltal contours, and On steep ground the contours will have to 
be a t  not less intervals than about 250 fcet. Wlietl~er contours or VerLicol 
hachuring is used, \re recommend that for t,llis h a p  also the hill features 
should be printed in brown by preparing a separate plate. 

117. recolnmend that an edition of the l-inch map should be printed 

Printing in colour. 

- 

in  colour, more especially for military 
purposes, and that the colours should 

be black for the detail, brown for the hills, blus for the water, and burnt 
(or lake) for the roads, those being the colours almost llniversally used 

for colour printed maps. 
118. It is evident from thc rzplies received to our series of quest,ions that  

Villngo Loaudarice. for administrat.ive purposes a map shoa- 
ing village boundaries is requirecl. Many 

of the officers consulted state in fact that they prefer a skeleton or index map 
giving tlie boundaries of the villages to one showing full topograpliical 
details but ornitking the boundaries. Others again, and the majority of srlch 
officers are among tlioso more accustomed pcrhal~s to using topographical 
maps, consider t,llat in a map ~ i t , l l  rull topographical details village boundnries - 
are unuccessary and only t,e~ld to obscurit'y. I n  our opiniou the inclusion of 
such details as villagc boundaries in a topogrnphical map is not ouly unneces- 
sary but is indced ol)jcctionablo. Where villages are small, a 1" mall sho\v- 
ing boundaries presents a  ass of lilies \rhich represent notllirig wllicl~ call be 
found on tlic ground, whereas if only large villagos are to be marked out, tlie 
admi~listrat~ivc object in vicw is defeated. Tllc revised 1" topograpl~ical luap 
sho~~lcl  not, me think, show village boundaries. 

But at  the same tinlo \ye consider tliat in order to meet nclministmtire 
requirements the Survey of India sllould be ~rol~arecl to issue another edition 
of the I." map slio\ving village boundaries, provided that the Local Govern- 
ment concerned supplies tllc necrssarg material for their insertion. ' ihe co;t 
of producing large scale maps from cadastral surveys down to the 1-incll 
sl~ould fall on tlie Local Governments, who shoulcl be a t  liberty to decide 
~ h e t l l e r  t,he village boundarics are to be simply burprinted on t l ~ e  topo- 
graphical map, or only on the det,nil plate omitling the hill features, and so 
forth. I t  is possible that ccrtslin Provinces, c.g., Madras a ~ ~ d  Mysore, which 
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have already their own arrangements for producing 1" maps showing these 
boundaries will not require any second edition of the topographical map. 
Where, however, such a map is required, and the materials for its compilation 
are supplied, its preparation should be. regarded as a legitimate function of 
the Survey of India. 

119. A proposal has been made to us by the milit.arg nutliorities that - - 
the standard sheets should be num- 

Xumbering of etandnrd sheets. bered in one series lor all India, but we 
do not recommend its adoption. The numbering would reach an excessire 
figure, and me prefer to retain the present system of numbering by Provinces, 

The $ - i m A  or 4-nzile ntcrys of the Indian Atlas. 

120. The great work of the Indian Atlas was commenced in 1626. Tlie - 

Co~mencement of the Indian Atlas in England. 
labours of the topographical surveyors 
of the Madras Military Institute, based 

on Colonel 1,ambton's triangulation, had attracted attention as doon as the 
results arrived in England, and the necessity for the publication of accurate 
and detailed maps of India mas at once acknowledged. Aaron Arrowsmith, the 
famous cartographer, constructed a projection for an atlas of India on the 
scale of four miles to an iuch, and published in 1822 an atlas of South 
India from Cape Comorin to tlle Kistna in 18 sheets. The projection is a 
modi6cation of the conical development ; i t  represents the parallels of latitude 
by concentric Arcs, and the meridians by arcs concave to thc central meridian, 
not by straight lines as in  the true conical development. On Arrowsmith's 
death the work of compiling and engraving the sl~eets of the atlas of India 
mas entrusted by the East India Directors to their geographer John Walker, a 
member of a family of map engravers. Arron.smith's projectio~ and scale 
were adopted, and the first sheet of tho atlas was published in 1827. The 
atlas was designed to occupy 177 sheets, 40 inches by 27.  The size of the 
sheets led to delay in the compilation of the materials and the engraving of 
the plates I t  was therefore decided in 1864 to publish t!ie atlas in quarter 
sheets. Up  to 1868 Mr. John Walkel., whose health then colnpletely broke 
down, had completed t l ~ e  engraving of 8 L of tlle shects. There lias almays 
been the highest testimony to the accuracy and excellent style in which the 
sheets mere produced. 

121. In 1869 the work of engraving the atlaa mas transferred to India, 
a carefully selected staff of English en- 

Tlle engraving of the Atlna transferred to India. gravers having been brougl~t out by Colo. 
nel Thuillier. During the remainder of his iccumbency of the post of 
Survcyor-General great efforts were, as already noted, made to push on the 
completion of this most valuable \.~70rli, and by 1877 materials for a first 
edition of the atlas were practically complete. The revision and republication 
of the sheets has been continuously persevered in siuce that d a t C, 3s ~ i e w  
material became available. 

122. The meridian adopted* for the projection was tliat of the &Jadras Ob- 

Errom in the m l e  and projertion of the Atlas. servatory, as then ascertained, namely, &Oo 
18' 30" E. The latest value, ascertained 

in 1694-96 by means of the electric telegraph, is 80" 14' 61*, a difference of 
3' 39". Another point mllich must be noticed about these atlas sheeta is 
that the scale used by Mr. Walker was not exactly 1 inch to 4 miles, which 

Ibe longitude I~itherto adopted for the atandud a- b a0 17' 91." 
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1 
equals h0, but  a scale of 2a. I n  consequence of t h i ~  the dimensions of 
the full copper plate, which sllould have heen 38.31 by 24'65 inches mithin 
the border lines, were only 38.00 by 2445 inches. This error is negligible 

against errors introduced by shrinkage of the paper on which the maps are 
printed. 

123. The style and the quality of tlie engraving oE a large number of 

Tho Atlas uow obsolete. 
these atlas sheets is excellent, but the 
older sheets are i n  this respect inferior. 

*4s has been said above, the earliest sheets date from 1827, and a t  t l ~ n t  time 
the aopper-plate engraving of maps had not reached the standard wliich it 
has since attained. 

All the evidence which \re have received tends to shew that  a great deal 
of the detail shewn on this map of India is now obsolete, and mould have to 
be erased from the copper-plates, while a great deal of new detail would have 
to be inserted on them. I n  the ruountainous districts, like the Himalnyaa, 

and even in hilly districts, the removal of ohsolete detail is likcly to injure 
the engraving of the hill features, which l ~ a s  i n  most cases been well done. 
But by far the geatest defect of many of the maps is the immense number 
of names which have been inserted on the older sheets, ancl wllicll are either 
now entirely unknown, or are represented by a spelling wliicll is now 
superseded. This applies to m a ~ p  s l ~ e e t ~  botll in Beugal and Uadras. Nearly 
all the names on these sheets n.ould have to be removed and modern names 
engraved. The labour and cost of the consequer~t erdsures from the copper- 
plates and the insertion of the new names ivould probal~ly be prohibitive, i n  
addition to the erasure of the old detail and re1)lncing i t  by tlie new. We have 
therefore been reluctantly compelled tc abandon the whole of these atlas 
sheets. I t  sl~ould be added that the projection on which these *-inch maps 
have been prepared, is not suitable for tlie extellsion of tlie map to the 
extreme east and wed of India iu Burma and in Baluchistan. 

124. I t  is proposed to replace tlie slieets of the Indian Atlas by what the 

Degrcc sl~ects. 
Survey of India calls " degree sheets," the 
projection of which is the same as that  

of the l-inch standard sheets. Each sheet publisl~ed in standard form is 
bounded by 16 minutes of latitude and 30 minutes of longitude. Thus the 
area lying, for instance, betiyeen latitudes 30" and 31' and longitudes 73O 
and 74' is divided into exactly eight st:lndard sheets. If ,  as we recommend, 
the standard sheets are reduced to half their present size, each degrcc sheet 
mill cover the szme area as aixtecn standard sheets. There is considerable 
convenience in this arrangement, ant1 in the fact that tlie boulldary lir~es of 
the degree sheets will coincide wit11 those of tlie outer stanclard sheets they con- 
tain. Tt is proposed to engrave this ncw map on copper, and to cornplt~te each 
sheet as soon as tho necessary number of standard sl~eets llave been published. 
The engraving of the detail will probably present little difficulty ; but, as has 
been indicated above, i t  is unccrtain whether a su5cient number can be ob- 
tained oE the specinlly skilled and artistic engravers who mould be required to 
engrave the hill features by vertical liachures, or whether i t  may not be 
necessary to shew them by l~orizontal contours. We are therefore obliged to 
lteserve our opinion as to which of these methods should be adopted for 
completing the map. 



A fern of these degree sheets have already been prepared by p l l ~ t o - ~ i ~ .  
cography for Burma; but we arc not prepared to recommend that their 
publication by this method sllould be continued over tho rest of India, for 
which we recommend that engraved maps only should be prepared, withoGt 
any preliminary edition like that of the Burma maps. From this view 
Lieutenant-Colonel Longe and Colonel Kelly dissent, as they consider that a 
prelinlinary photo-~incog~aphed edition should be prepared, in order to avoid 
the delay in publication inevitable in engraving. 

125. Some years ago, the Department, in accordance with the recorn. 

T ~ C  1 mnp. 
melldations of the Seventh International 

M Geographical Congress of 1889, com- 
menced the preparation of maps on the scale of 1 : 1,000,000. Tlle Congress 
hoped that all civilised Governments nfould co-operate in tlie production of a 
map of the world on this scale. Only a few sheets have been issued up to date; 
and none have been completely engraved. When commencing this map the 
polyconical projection recommended by the Congress mas not adopted, but the 
Surveyor-General informs us that i t  is desirable to revert to that projection, 
which is the one employed for the 1" standard sheets and the a" degree sheets. 
We have had some hesitation in deciding whether to recommend the continu. 
ante of this map. We think that on the whole its preparation may be sanc- 
tioned for tlie whole of the interior of India, where it will eventually take 
the place of the ,I6" Provincial maps. Maps on the latter scale have been 
prepared for most Provinces, and one is in hand for the Punjab which should 
be finisliecl. But these t6" maps are now out of date, being based on the 
obsolete material of the atlas sheets. After finishing the Punjab map, fur- 
ther mark on these Provincial maps should be stopped, though there is no 
objection to their publication in their present state, until they can bc replaced 
by the sheets of thc A map. Therc is but little differencc between the two 
scales 1 : 1,000,000 and 1"=16 miles. The B map, which will of course be an 
engraved map, mill fulfil all tlie ohjects a t  present served by the ,16" maps. 

Each sheet of the ,+ map covers sixteen degree sheets. There will thus be 
provided eventually a series of maps of practically tlie same size on the 1" 
scale (stanclard), the 9'' scde (degree sheets) and the % scale (India and adjacent 
countries), the arca of each being an integral multiple of the preceding map. 

The Commander-in-CliieF has asked for an engraved map on the ,16" scale 
for strategic purposes. His mislles mill he met by tile publication for the 
presont of the existing maps. The ,\ map will gradually become the 
strategic map of India as materials for i te  production become available from 
tlle revision of the 1" standard shcets. 

126. We mould express the hope that tlie al~ove recommendations mill at 
least obviate for the future some of the 

Cirncrnl rcinnrks. 
most pronlinent defects of some of the 

existing topographical maps of India, mllich comc in some instances down 
to  the most recent dates; such, for instance, as tlie anoma,ly that the.  
lower slopes of the Himalayas, and the long rolling ridges of Upper Burma, 
both covered with dense forest, are represented on the 1-inch maps dated 
1901 and 1003, of those districts, as being country of the same character as 
the bare oountry of the Sussex Downs. 



Same general remarks may, in  conclusion, he made as to the maps dealt 
with in this chapter. 

The general character and the periods of origin of the two principal 
topographical maps O F  India, the +-inch atlas sheets and the 1-inch standard 
sheets, appear to us plainly to indicate that the former mas always intended 
to be the principal topograpliical map of the country, and that the latter 
has always been treated, a t  least until comparatively recently, as merely a 
subsidiary. The former, commenced in  1826, was begun a t  a time when the 
scale of *-inch to a mile was, especially in the case of a large count,ry like 
India, considered sufficient for all practical purposes : its general style and 
clearness of detail, excellence of workmanship, and the cost expended in 
England on its preparation, as well as its general uuifonxit y tirroughout as 
to type, symbols, etc., as contrasted with the variaty shewn in tlie case of 
the l.inch maps, all point to the same conclusion. 

The 1-inch standard sheets on the other hand, dntil~g from so recc:ltly as 
1866-67, are evidently an  after-tllought, suggested by the then recent intro- 
duction of the process of photo-zincograpby. By that t h e  also, 40 years later 
than the commencement of the $-inch atlas, ideas as to scale had developed. 
The disadvantages of the process adopted wcre overlooked, and the quality of 
tho map was sacrificed, to the one point of rapidity of production, although 
no doubt those ml~o first superintencled its preparation lived on in the hope, 
which has certiinly not been realised, thqt tbcy could ultimately by 
those methods get results equal to those of copper-plate engraving. The 
alterations of detail, symbols, etc., s h o \ ~ n  on the map, wbich were sanctioned 
by succes~iro Surveyors-General, poiilt to the same conolusion. They mould 
not have dealt with the map in so varying a fasliion if it had beon the 
recognised principal topographical map of India, and not merely a subsidiary 
map. 

Sir Johti Pavqz~ha~~son)~  reaso~~s  of dissent as lo  the  dngravi~rg  of the I-inch m a p .  

I hare, ever since a rlose inppection of a large number of the existing standard 1-ioch maps 
of India, held the strongest possil,le opinion that  the revised maps 011 tha t  scale should be 
produced by engraving on copper; aud I m n ~ t  therefore diBcr in that  respect from the other 
Members of the Committee who decline to recornmc~,d that that  course should be adopted. 

The subject is lncntioned in Colonel Grant's R ~ p u r t  dated 21st February 1905, paras. 20 to  
23 ; i t  was also discussed in Calcutta on the 25th Fel,nlary 1905,-see Colonel Grant's evidence 
of that date, piras. 20 to  50 ; and i t  has been further discussed In my own Statement a t  
Calcutta of 23rd February, paras. 62 to 57, and in t l ~ a t  made a t  Siml:~ on 10th and 19th instant, 

paras. 61 to 74 and P6 to 91, so that I shall now cmlfine myself lilainly to summarising m y  
reasons for dissenting from the recommendation of [.he Committee. 

1. The other Members of the Committee agrcr that engraved map$ arc much the best 
maps. 

2. All the Lest European and American topograpbicnl malls are cngraved maps 

3. I t  is admitted that  the existing 1-inch maps of India are 90 bad as t o  clearness of 
definition that tbey ought t o  be improved, and I understand that the Committee now propose 
that, engraved maps of special districts should bc prepared. As to tbis proposal (1) I am 
not aware OF any country which publishes itsplincipal topographical map by  two methods, a 
superior and an infcrior metliod ; and (2) the Sarrcyor-General mill find it  difficult to justify 
any action he may tokc in giving one partic~ilar district a map gen t ly  superior to the maps of 
other districts. On what principle is he to select 7 

4. The present maps are hopelessly bad military maps. I n  mountainous country it is 
impossible on photozineographed maps t o  draw the contours clearly on the steepest slopes, or 
to number the contours, or to devise symbols which can be used t,o indicate the olassifioation 



of r o d s  by the width and tlliokness of the  lines, or to devise any except the coarsest symbole 
for railmays m d  ot,her features. I t  is itnpossible to imagin? any soldier admitting that  the 
existing Indinn Sul-vey m:lps of such well-known places as D:~rjeclit~g and Simla ale 
fit to be plaoed in the h:~nds of any officer for mi1it;lry purposes, or that any officer 

would find tllern of t,he least use for moving his troops over the country. And yet it is argued 
thet  because the surrounding count1 y is ."open," its maps are not worth engraving. It 
impossible to  tell in what, districts oE India rni1itar.y operations may not LH at  some time 
necessary wl!ethrr ~ l l e  nature of the country is "open " ( r  "(:lore." India is sarcly of all 
countries that in which its soldiers should be provided with Lhe best kiud of militmy map for 
the whole country. 

5 .  There is no or even much definite promise, that maps produced by the 
present pht.tog~.aphic processes cnn be improved in India. Colrnel Grant in Calcutta,-see his 
Report of ? ] s t  Febranry 1905 and his evidence of 2Mh-23th February,-avoided giving 
anYlhinz likn a definite opinion as to t l l i 3  point ; and i t  is only on 23rd March, after his 
return to Englaod, t.llat 11e cotllmits himself to  the statement that  "1 see no 
reaeou why the work io Illdial with improved training of workmen and methods 
of reprodoc!ion, shoulll not approximate in quality " to English wot.k. Even that  does not 
r m o ~ ~ n t  to n~uch of a guarantee, and Colonel Grant's bias, (I do not say it is not an 
honest t,ias,, in favour of his own speciality of the  Plrotographic or " Processv methods for 

mnps, had been already sufficiently indicated by the variety of his estimates of 
the cost of engraving-see my statement of 10 th  April 1906 a t  Sirnla. 

6. The existing 1-inch map has a lwa~-s  vitiated the taste and education of the 
I n d i ~ n  olfcial and other classes in  the matter  of the q ~ ~ n l i t y  of maps, brcause they have 
never known any Letter ones. There was the case, for example, of an engineer giving 
evidence belure the Committee as t o  the Iligll qualities of the present 1-inch maps of India  
who, on being shewn an English l-illch map, made i t  qulte clear that  he had never even 
seen a topogaphical map of his own coontry. 

7. The President and ono of the Mambers of the Committee have, I believe, held all 
through that the exprose of engraving the one-inch maps mould be too great to be borne 
by a country like India. 1 do not believe that India is a poor country. I t  is a contradiction 
i n  terms to say that a country, which has a budget and au expenditure of about 80 milIioos 

a year, is  a poor couotry. Even in the case of the very poorest classes 
of any country, thrir comfort depends upon their wants; and I believe the very poorest 
classes in India lead far mole comfortable lives than the poorest classes in the East Eud of 
London. 

8. The Commit,tee propc3ses that  India should expend annually &150,000 or more in 
the existing one-inch map$, bu t  declines to recommend th3t a further expenditure 

of from one-tenlh to  one-seventh, namely, a maximum of lrom about E15,000 to £29,000 a 
year, should be incurred to enable her to obtain the lull value of tlie principal expenditure. 
That  is surely a wasteful economy. 

9. It is alleged, I understand, by another Member that, as the country is so open 
tllere will be so fern pnrcbasers of the maps, it will I t  not be worth while" to go to  the 

expense of engraving them. The follomin,rr is the opinion of 1)r. M. A. Stein, the traveller 
as  the quality of the existing lnaps of a neighbo~~rhood whicl~ is certainly as open1' as 
any in Iudia, and which is not likely to provide m:lny pcrchasers of the maps : On the 
( 6  hand, the photozi~~cographio process is too coarse to permit of the ioeertion of the finer 
" details shown by t.he original drawing, even where the neceesary space is evrilable. On the 

o t \~er ,  it apparently cannot do justice 10 nuoh accurate bill-slladitlg as mould give a correct 
fi representation of slop~g, relative heights, kc. An illuslralion of these remarks is supplied, 
6' c.g., by the very ioadequte way in which the steep slopes to the south of the Shahkot page 
lC and a t  the northern foot of the Landake spur in Swat appear in the copy of Trans-Frontier 

Sheet No. 35 now beEore me. Having had an opportunity of secing the original plane- 
(( table sheets of the survey of this portion of Swat, M prepared with mssterly skill and oare 

by Captain C. L. Robertson, R.E., during 1897.93, I mn fully raalicre the l o ~ s  to = c u d  
cartography for wbich the imperfeot method of reproduotion is here responsible," 



Dr. Stein apparently thinks that, when a survey has bcen well made, India should 
even although the country is ope11 and purchasers mould be scarce, expend the add~tiooel 
money requ~red for her t o  obtaill the fu!l value oE that  survey. 

I t  will surely be lamentible iE the 'proccedirjgs of thie laborious Committee should 
end in the porrnanent adoption for Ind ia  of a klud of topograplical map inEerior to  that  
of any other country. 

10. It only r c m ~ i n s  that I sllould briefly state what collrge I would suggest as tocarrying 
out the engraving of the 1-indl maps of India, aiid mllet mould, in the  earlier years, be tbe  

cost. 

In  my statement* of the 19th April 1905 a t  Simla I proposed tha t  89 copperplate engra- 
vers should be meautime employed on the work. 

Of these I mould propose that 2 European engravers, to be brought from England a s  
Superintendents, aud 28 natives should be employed iu India, tlle latter t o  be recruited special- 
ly for tlie work, aud trained either at Calcut,ta or elsewhere, the latter f,,r preference, say a t  
Dehra. They would make little progress for two or three years, even a t  line-engraving. 

I t  would l e  inconvenient to employ more natives, because more of them would not be per- 
manently wanted for engraving work, and discharges are inexpedient. 

The Ord~iance Survey shonld be asked to provide 10 engravers, or more if they could, the  
work to be done in England. 

1fessrs.Malby and Sons might be asked to employ the balanee of 49 engravers, their 
work also to  be done in England, or more, if they could for the first three or four years, until 
the native engravers should be trained. 

The output of sheets from the field parties would be for the first two or three years limlted. 
The cost of engraving would not, I beiieve, exceed the following amount annually, a t  least for 
the first year or two :- 

s 
The Indinn party, iocluding 2 Ellropeens, and contingeucies for oEce rent, ete. ... 1,468 
The Ordusnce Survey party, includiug 25 per cent. cootiuyencit.s ... .. . .. 1,765 
Jdeesrs. Mtrlby aud Sons' pwtg,  ditto ditto ... ... ... 7,644 - 

TOTAL ... 10,867 

So that  £11,000 or 212,000 a year would probably meet the whole expenditure. Burma, 
as explained in my statement of 19th April, is meantime left out of accouut i n  the above 
estimate. 

The 22nd April 1905. J. FARRUHARSON.  

Page 67, Part 11 of tlre.Itepurb. 



Organisation of the Reproducing Offices. 

127. A careful examination of the following offices was made by Colonel 
Grant, who was specially deputed to advise 

Otliccs exnmiued. the Committee on the subject of repro- 
duotion, viz .  :-The Central Offices a t  Calcutta, the Madras Survey Office, 
the Poona Photo-Lithoppliic Office, tlie Printiug Establisliment a t  the 
Rurki College, and the Survey of India Office a t  Dclira Dun. Colonel 
Grant's report is submitted herewith. 

128. Tlle main purpose held in viqw, in considering tlie organisation and 
capabilities of the various drawing and 

Object of examinetion. 
publishing offices, has been to devise 

measures to ensure the publication of the maps as soon as possible after the 
- - 

surveys on ml~icli they are based have bcen cornpletecl. I u  tho past serious 
delays have occurred in the pul)licat,ion of maps, to which we have referred 
elsewhere. 

120. It had been understood that the chief, or st any rate a great and 
preponderating, cause of such delays 

Extm-dcpnrtmentd work. was the burden thrown on the repro- 
ducing offices by the mass of extm-departmental work sent in by the various 
Departments of the Government of India. On our risit t o  the Zinc and Litho. 
graphic-printing Depa=tment we were s11on.n a number of plans and diagrams, 
for instance, which were being printed for Ihe Public Worlis Department 
in the Railway Branch. These included plans of carriages and llleir com- 
ponent parts, and illustrations for a rclilrray report, all of which had no 
connection ~rhatevcr with the actual worli of tile Survcy of India, and there 
were numerous other cases of sitnilar work in the correspondence of a single 
day. Among the annexures to our reporl mill be found threc statements* 
showing the outturn of the Pllotngmph~c and Lithographic Office for the year 
1902.03 for work done for tlie Survey of Iodia and for other departments ; 
and also the outturn in each case for tJie last 1 7  years. The last of these state- 
ments shows horn greatly exha-department,nl work has increased in the past 
few years. W e  were a t  first disposed to thinlc t,h:\t a11 such work should a t  
once he removed from the head-quarters office. 

But  Colonel Grant's report shows that tho personnel and equipment of 
the Central Office are suficient fo r  the execution of all the work requil-od a t  
present. The present demand on thc Photographic Department is al~out 
2,000 a year, and me are informed tliat i t  can easily turn out twice 
that number. Similarly the Zinc and Lithograpllic printing offices can with 
the existing nnmber of machines and presses attail1 an annual output of from 
at ] e a t  1: million to 2 millions " pulls " or impressions, while the present 
demand is about 1,300,000 1)ulls; and of thcse 3G0,000 pulls represent regular 
topographical map work, 177,000 pulls axtm-departmental work based on 
maps that can be more econornicnlly produced at Calcutta than elsewhere, 
a ~ d  763,000 pulle extra-departmental work which could be prepared and 
printed elsewhere. I t  is, thereFore, obvious that the pressure on the repro. 
ducing &ces is not at present a matter of urgent moment. 

From Colonel Grant's report and the evidence brought before us in the 
head-quarters offices, i t  is, however, apparent that there is considerable - -- - - - -- - - -- - - -- 

Tide Mr. Pope's evidencc in  Seation 111, Part I1 of the Rsport. 



pressure, which should be removed, on the drawing sections of the otlicea 
The requisitioning departments often donot know what will be the easiest and 
oheapest metllod of reproducing their maps and plans, and do not send them to 
the Survey Office drawn in proper form. Unnecessary work is often asked for, 
or a demand is made for reproduction in an  unsuitable or expensive manner, by 
litho,oraphy, for instance, instead of by photozincography. It has apparently 
been t l ~ e  custom to attempt to oomplg as far as possible with such demandsin 
the shape in which tliey are made. All this throws n large amount oE avoid- 
able work on the drawing establishment, whose di6culties are enhanced by 
the fact that the extra-departmental work is generally described aa urgent, 
and can often only be undertaken to the detriment of the real work of the 
Survey. This state oE affairs requires to be romedied. 

130. We wish in the first place to emphasise the fact that the primary duty 
of the Survey is  to see that its own work 

Survey work the first duty of the Departmont. is done, and that no extra-depart- 
mental work is allowed to interfere with that. If work is sent in which can- 
not be executed within a reasonable time, without detrinlent to  Survrp work 
proper, t,he Surveyor-General should return i t  a t  once to the requisitioaing 
ofice. I f  he can do so without much trouble, he m i ~ h t  suggest to the 
Department concerned another reproduction ofice to which tlie work might 
be sent. 

Drawing of 
dutg. 

I n  the next place we agree with Coloiiel Grant that al l  Departments 

extra departmental work not n Survey should he required to send in  al l  work 
drnmn in a style suitcd for reproduc- 

tion by photography, or such other method as may l~es t  meet the reqilirements 
of the case. I t  should be a sine qua" uotz, be fore any extra-departmental work 
is undcrtakeu by tlle Survey, that no drawing work is thrown on its establish- 
ment. I t  is on all accounts clesirable in tho interests of econoiny that the 
expcnsirc plant, skilled labour and superior supervision required for repro- 
duction by pllotography, which are alrcndy provided in  the Survey Offices, 
should be utilised to their full capncity, but draftsmen can be practically 
found or 'trained anywhere, and each llcpnrtment cnu p r o ~ i d e  itself with a 
sufficient drawing staff a t  no great expense. 

132. Provided that these conditions are fulfilled, me consider tllst there is 
no immediate nccessity for diverting any 

Snfficiency of existing reproducing oflicrs. 
largc quantity of the extra-departmental 

work to other offices. But in  view of the recent large growth of this class 
of ~ o r k ,  arrnugernents might be made to commence the diversion, mhioh 
will eventually bc necessary, by gradually transferring tho hcavy work 
required by the Public Works Department to Rurki. 

I n  a few years' time, when the new topogrxphical prosramme is in full 
working order, nnd the maps drawn by the fifteen Field Parties come in for 
reproduction, alreduct.ion in the amount of extra-depart'mental mork undei%aken 
at Calcutt,a may be necessary. W e  draw attention to Colonel Grant's conclu- 
sion that there is ample plant at Poona and Rurki for the execution of all 
such mork that is likely to be required. The Rladrns Survey OIBce already 
does all the work of that  Preeidenoy, but there is little room for expansion in  
its present buildings, and with its existing plant it cannot undertake more 
work. 



133. We have elsewhere recommended that t'he Local Governments should 
be eutirely responsible for revenue or 

Roprodnction of csdwtrel map& cadastral snrveys. It follows that they 
should also undertake the preparation and produotion of their own cadastral 
maps. I n  almost a11 the Provinces this system already practically obtains; 
the only oadagtral maps a t  present being regularly reproduced a t  the Central 
Office are those of Burma. I n  Assam and Burma the Vandyke process is 
already user], and tliere is no rewon why t l~ i s  simple method, ~v!licll is 
thoro~lgllly suaicient for the production oE cadastral plans, sliould not be 
introducbed in those Provinces that have a t  present no rrpyotlucing plant or 
e&blishment. The Bengal Drawing Office is organised on a good basis, and 
carries out all this class of work under the Superintendent, Provincial Surveys. 
In Rangonn there is a small establishment attached to the Government Press 
which reproduoes certain administrative maps for the Rurtna Government. 
It is very advisable that the system should he extended, and that the Local 
Governments should become self-supporting in t l~ i s  respect. 

131. we support Colonel Grant'srcoommendation that the Letter Press 
Printing section should be reduced by 

Letter Pro38 Printing Section. transferring the printing of forms to the 
Centr:il Government Press. This would have the advantages of decreasiug the - 
pressure on the limited accommodation available, and of lessening the a m ~ u n t  
of supervision a t  present diverted from the work of map printing proper. 

13.3. 'Ihe removal of the Photogravure section to tho Central Press suggest- 
ed by Colonel Grant is a mensure tbat 

Phntogravuro Sectton. 
we do not a t  present support. W e  consi- - .  

der that the staff and pl:~nt employed in this sectiou, on work of wlrich the 
Survey of India is justly proud, should be kept, in reserve t o  meet t,ha possible 
requireme~~ts for tlle reproduction of hill pl2tes by photo-etching, should it 
eventually be decided to introduce that system. 

136. I n  chapter VIl I  me have given our reasons for proposing that the 
task of continuing to corroct the existing 

~ccens i tp  for no electro.tgping plant. i" Atlas sl~eets and A'' Provincial maps 
eliould be stopped, and that the Engraviug department's energies should be 
oonccntmted on engraving the new Degree sheets and the map of India. 
When these new engraved plates come into use, the present practice of print- 
ing direct from the engraved plate should he given up. We co~~sider that 
Qovcrrhmetlt should at once talcc steps to provitle an electro-typing plant for 
the prepnration of matrices and duplicates to print from. Tllc cost, as estimated 
by Colnnrl Grant, is only &3,500 (Rs. 37,600) a trifling sum compared with 
the i~nportnucc of preaerving undamaged and intact plates prepared by the 
oostly precess oE engraving. 

137. We dram attention to Colonel Grant's remarks regarding the necessity 

Storing of origins1 docnmente. 

- 

for improved arrangements for storing 
the original manuscript docurnents- - 

maps, plans and records of observation and calculations. I t  is advi.;able that - - 

separate 6re-proof accommodation should be provided for storing these valu- 
able documents. 

i38. In the Photographic and Lithographic offioes Colonel Grant observed 

Soperrision in LhcPhotopephic and Litbogrspbic a 'leanlinesa and order, and 
Omnr. failure to use labour properly, and as- 

oribed the somewhat inferior reproduction work carried out at Calcutta to the 



use of an unsuitable process of heliozinoography witli inferior material. Our 

visits to tlie offices confirm tho impression t l ~ : ~ t  tlie manngement lrnu not at- 
tained the degree of firmness and elliciency that i s  desirable for the systematic 
production of tlie best results. 

I n  regard to the supervision we l~ave,  in our pi~oposals for the organisation 
of t l ~ e  8t11.vey of Intlin, rccon~inenrled that an  assistant s110~lld be appointed to 
the officer i n  cl~arge oE thc Photo~ra1)hic and i i t l~ogral~l l ic  Ofice. We? att.nch 
considernl)le irnpor!ance to this pl-opounl. It is in tlie first place necersnry that 
there sl~ould he some one in training to succeed evcintually the officer : ~ t  present 
in cliar,pt! of this vctry specialised work. I n  t.he next place there \\.ill plohably 
be some increase in the worlt of t,he oEce when t.he new topogrnp11ic.al maps 
come in for reproduct.ion, and goor1 m,~nngement will be essent,i:~l to t l ~ e  success 
of tlie proyamme. But  at  tlie same time IVP douht \vhether t h v e  will be full 
work for two olficers i n  this branch, though t l~ere  will be more than one can 
overtalie. We would therefore attilch t,lleMathematical Tnst rume~~t  Ofice and 
Manufactory t o  tlirir duties. l'his will l~armonise with our plan of making the 
Deputy Surveyor-Generirl and I~is  A s s i > t z ~ ~ t  responsible for the entire worlting 
under the Surveyor-General of the head-quarters ofice, a duty wl~ich they 
could not undcrtalte satisfac~torily in addition to the routine involved in the 
management of the Matllcmatical Instrument Office. 

139. As to the subordinate staff we entirely agree with Colonel Grant i n  

Sol,ordinnto statf in the Photoglepl~ic and Litbo- k ing  t l l a k  effort made to 
grnphlc onlces. work wi+,h fewer but better mrJn. As in 

the case of thc draftsmen and engravers, the Surv~yor  General should have 
greater freedoln t h m ~  he has in the i n a t t ~ ~ r  of payment by results. An attempt 
should he mndc to intro~lnoe pioce-work in the pnblishing oEEces, and the hours 
of labour, which are a t  present from 10 A.  M. to 4 P. N. should be increased as 
far as mere printing work is concerned. Tliere is no reasou ml~y tlis printers 
in the Photogrnphic and Litlioqnphic Ofico sl~ould not \vorlt under similar rules 
and conditions as the printers in  a Government printing press. When bringing 
in longer l~ours of labour and piece-work, the ollicer in charge sliould liave also 
poivrr to pay for extra worlr done in overtime. 111 f ~ t  greater elasticity is 
required to lieep work up to clate and to mcet sudden emergencies without 
entire dislocation of current work. 

These remarlts as to piece-work and overtime do not apply to tlie fore- 
men. As Colonel Grsnt suggests the number of these men should be gradually 
reducrcl, s t e p  being taken t,o improve thc position and pay of those retained 
and of a, very few superior men ml~o should at  once be recruited from Englaud 
or thc Contiuent. The poorly paid native morkmrn no doubt require more 
supervision than tlie more intelligent and better educated men cmployed on 
similar work n t  Ilome. But me are inclined to think that the number of 
foremen on small salaries is excessive, and that the quality and quantity of 
the outturn would be more satisfactory under a smaller number of hard-work- 
ing superintendents on substantial salaries. 

140. There are several points of detail in Colonel Grant's report, in which he 
- 

has suggested improvements in  methods 
Minor improvcmcnt,~ in mctl~otln nnd proccescs. 

and processes of photography and helio- 
zincography, the storing of negatives, zinc-plates and stones, and the 
provision of sundry fitmonts in the offices. Thew nced not be recapitulated 



here, as Colonel Qrant's report ie available for reference by the Surveyor- 
General and his assistants. One matter, however, to nhicli we would 
direct the attention of Qorei*nment is the neceseity for utilizing the best 
obtainable quality of drawing and printing paper. I t  is poor ecorlomy to 
detract from the finish of the maps on \\rhich the work of the Survey is 
depicted by using inferior or unsuitable paper. The existing armngements 
under which paper is obtniued throuyh the Indian Stores Dep'trtn~ent do not 
appear to be satisfactory. The Surveyor-General should be given more 
freedom in this matter and should be encouraged to use the very best quality 
of paper, irrespective of trifling vnriatiotis in cost. When obtaiued, arrange. 
ments should be made, as far as practicable, for seasoning the paper before 
use. 

141. A small section of the Drawing Office, consisting of a retired Provin- 

Fhbliabtion of maps from obsolete material to be 
cia1 officer and 10 draftsmen, has of 

* P P ~ .  recent years been employed i n  drawing 
from old material standard sheets of Bellgal and Assam, mbich have never yet 
been published. Kearly a11 the material is quite obsolete, and our examination 
of the maps showed the results to be most unsatisfactory. Now that sys. 
tematic rcvision is likely to be undertaken, me consider that all work of this 
nature sliould a t  once be put a stop to. The draftsmen,will be required to assiet 
in tlie work of the general revision, in the course of,which tracts, for which maps 
in standard form have not been published, will be provided with up-to-dat,e 
maps in their proper turn. The intermediate issue of maps based on out-of- 
date mate~ial  is unnecessary and undesirable in view of the demands which 
will be made on the strength of the Drawing establishment. 

142. The issue of maps to the public and to the officers of Government, 
who require t o  use them, is dealt with 

Amagemeots for the iqsue of maps. in a separate hranch of the Surveyor- 
Qeneral's office, via.:-the Map Record and Issue Office, but the s~lhjcct may 
conveniently be mentioned here. From the evidence wo liave received, it 
appears that little or no difficulty is experienced in obtaining maps, provided 
they are not out of print, but tbera is often considernhle difficulty in dis- 
oovering what maps exist. The only remedy for this is tllc provision of 
up-to-date catalogues and index maps. Steps have lately been taken to 
publish revised catalogues, such as those of the ,oencrd maps of India and 
of Bengal, but some of the existing provincial catalogues are nearly 20 years 
old, ancl are practically use1e.s~. Tlle publication of new maps is notified in 
the various official Gazettes, but this is not suficient to bring their issue to 
the notice eithrr of the public or even of oficials. Revised editions of all the 
oetalogues elinulrl be provided as soon as possible, and a t  oertain stated 
intervals addenda should be published. These catalogues should be widely 
dietributed. 

Officers of Government nnd othcrs should be encouraged to apply for maps 
aonnected with their work or their charges. We do not recommend any 
extensive free issue of maps, mhich would only tend to lessen their value in 
the eyes of the recipients, and we think that ordinarily the Local Government 
or the Department, for the officers of mhich the maps are required, should be 
debited with their cost. 

The main principle to be followed is the liberal issue of index mepe and 
catahguee, and the supply of copiea of all standard and degree aheets pub- 
liehed to the Local Governments concerned and to the Quarter Master General, 
for distribution to eubordinate officers, or for orders as to the number of copies 
required. 



CHAPTER X, 
Estimate of the expenditure required for the revieion. 

143. The orders constituting the Committee directed that the report ehould 
include a n  estimate of the additional 

Preliminary. 
expenditure required to give effect to  

our proposals. Such an estimate can be given only in general terms, as we 
have refrained from dealing with any details that seem to us more suitable 
for settlement by the Government of India on the reoommcndation of the 
Surveyor-Oeneral. The main item of expenditure is the cost of the survey 
parties, which, if our proposals are sanctioned, will be increased both in  
number and in strength, and we have estimated the expenditure on this 
account at Rs. 1,50,000 a Sear for each of thc 16 parties employed, or 
Bs. 22,60,000 in all. The cost of reproducing the maps in four colours by 
heliozincography, based on estimates furnisl~ed by Colonel Grant, but modified 
owing to our proposal tllat the size of the existing standard sheets should 
be halved, is placed a t  Hs. 4,30,500 for the whole of the standardsheets, the 
annual expenditureq thus amounting to tho comparatively i~significant sum 
of Rs. 17,220. Further expenditure mill be necessary in tho engraving 
office to allow of the engraving of the Degree sheets aud eventually of sheets on 
the A, scale, and the increases proposed in the engraving staff and in the 
trigonometrical branch have also to be taken accouut of. W e  deal with 
these below in attempting to estimate the increase in  the Survey budget that 
mill be necessary. 

144. Owing to the very confusing and complicated manner in which that 
budget is prepared, it is impossible to 
deal with this question without going 

into some detail, An analysis of the budget for a number of years back will 
be found in our Secretary's note forwarded along with the report, from which 
the following figures are taken. 

The averngc allotments made by the Government of India for survey work 
in all its different branches during the last five years are as follows :- 

Gross estimates, average for 
1900-01 to 1904.05, 

Rs. 
Colltrolling and sdministrative staff ... ... 1,74,896 

... Head-Quarters Office ... ... ... SJ9S,G70 

Smvey Parties, Scicntifio ... ... 2,55,790 ... 
... ,, ... ~r Topographical ... 9,14,546 

9 )  ,, Traverse ... ... ... 1,58,908 

JJ  ,. Special Surveys (towns, et,o.) ... ... 46,066 

9 )  ,, Miscellaneous and general ... ... 79,230 

... Total 32,18,726 

Of tho 7,000 811cch 280 mill bc reedy for reproduction i n  each of the 26 yenrs of the programme, mud cach mbed 
will wmt Rs. 61-8 to reproduco. 



Deductions amounting to nearly half this sum are, however, made by 
transfer of expenditure from the Survey of India budget, to other heads 
in the accounts, or by recovery from Provincial Governments, other depart- 
ments or local bodies for whom the work is executed. These are :- 

D e d u c t i o ~ s  from Survey of India accounts. 
Averoge for 190M)1 

t o  1904-05. 
Rs. 

Revenue, Cadastral and Forest mork, 13,64,010 
RS. cbarged t o  Local Governments 

fBUrma ... 234302 (detail iu margin). 
Reoovered for revenao B e n p l  ... 5:711964 

parties in ... United Provinoes 4 ~ 8 0  Special surveys ... 1 Puujab ... 24.350 
... 48,310 - 

Total Revenue ... 8,35,496 
Recovery from Marine Department 1,200 - for tidal work. 

For f o r e ~ t  parties in { Dombny ... 74,144 
Madras ... 82,090 - 

Total Forest ... 1,56,231 - 
&ths of controlling staff ... ... 52,470 
Atha of correspondence and drawing offico 55,788 

C o h  of oadestrul maps ... ... 49,734 
Extra-departmental mepping ... ... 1,490 
Extra-departmental work ... ... 4,553 
nut-ents and maps forother departments 2.09,NO 

Instruments supplied to revenue 37,406 
parties. 

Frontier work for the Foreign De- 6,000 
partment. 

Probable savings (deducted by 23,000 
Finance Department). 

Total ... 14,79,926 

 be net average amount charged during the last five Scars in the Imperial 
budget for the Survey of India has therefore been Rs. 17,38,800. 

Our contemplate the diversion of the present forest survey parties 

to toI~ogrnphical work. Since the creation of the post of Super- 
intendent, Porest Surveys, an annual expenditsure of about 1& lakhs has 
been allotted for forest surveys and charged in the Imperial budget against 
topogrsphical surveys, but in addition to this a further average annual sum of 
13~. 1,66,230 has been charged to the Governments of Madras and Bombay under 
the orders quoted in paragraph 67 above. This sum, if our rccomrnendation 
that h res t  areas should be surveyed in the ordinary course of the t o p -  
BPvhirel pmgrammo be accepted, will be available for topograpllical nrork, 
tllough the charge will be transferred from the provincial to the imperial head 
of accounts. To further simplify the budget wc recommend* that the sums 
now charged to " Revenue " for a share of the controlling staff and tlle corre- 

spondence and dmnring office, should be 
R8. 

present nct I n d i ~  Eqtirnnto ... 17,38,P00 finally debited under the head " Survey 
Additiouol forest survey charge@ 1356,230 of In(lia," The total net grant 
3-10thfi of 11ead.rlu.lrtcrs ... 52.470 
3-lOths of corrc0?on(lcnco and 55*'ig0 for S U ~ V P Y S  exclusive of cadastral surveys 

drssving. -- 
zQpos.2go is therefore Rs. 20,03,290 as detailed in - 

the margin. 
145 The average annual cost of topographical, traverse 2nd forest 

bcl,litioual ezpcnditure rrltlired for to~ofirophicnl included i n  this amount, is Rs. 12,29,688. 
~~rogramme. 

Rs. 
T l ~ e  total annual cost of the topographic- 

Topogrnpbical Partice ... 7 G5,fi43 a1 part,ics required to cavy  out the re- 

I l~npcriol ... 1,84,003 
Forcst do. vision of the maps of India under our 

Provincial ... 1,56,2.14 
Traverse do. ... ... 1,58,808 prop0sds is Rs. 22,60,000 and tho  increaso -- 

12,20,688 
to bc provided for on llris account is there- - fore Es. 10,20,412. T l ~ c  colour printing of 

the new Irelioaincographed standard shccts will cost an addit ional  Rs. 17,200 



per annu 
bas to be 
estimate 

,m, making a total increase in expenditure of Rs. 10,37,600. To thm 
added the increased annual charge for officers not included in the 
of cost of survey parties and for the engraving of the 2'' Degree sheets. 

146. The additional officers proposed by us, apart from those employed in - - 

cost of additional officers ouleide thb topographical 
the parties who are provided for in the 

parties. estimate of cost of the parties, are a Super- 
intendent of Frontier Surveys, an Inspecting Officer, two additional assistants 
in the Trigonometrical Branch, and two assistants at  Head-quarters. We have 
refrained from making any recommendation aa to the exact rate of salary to 
be given to them, but assuming that the Superintendent, Frontier Surveys, is 
given the same pay as the Superintendent, Trigonometrical Surveys, that the 
Inspeoting Officer receives the same pay as the Assistant Surveyor-General 
in charge of the Surveyor-General's office, who is replaced by a junior officer, 
and that the four additional assistants receive the pay of the highest grade 
of Assistant Superintendents, including allowances, viz.,  Rs. 800 each, we 
have the followins additional expenditure against which may be set off the 
pay of the Superintendent, Forest Surveys :- 

Rs. 

per Inensem. 

Superintendent, Frontier Surveys ... 1,800 
Inspecting Officer, substituted for Assistant 

... ... Snrvoyor-General ... 
Four Assistants ... ... ... (each) 800 

... Ded~ict-Superintendent, Forest Surveys 1,400 

N e t  additional expenditure ... ... ... 
Add for travelling allowance, local allowances, 

czchange compensation, &c. ... ... 
Total 

Its. 

per snnum. 

21,600 

No charge. 

38,400 - 
16,800 - 
43,200 

147. Colonel Grant's report shews that the Photographic and Lithographic 
office, which at present costs about 

Increased crpendit~rrc in rcproduciug offices. 
Rs. 1,37,000, can cope with all the repro- 

duction work it is likely to receive for some years to come, and can meet- an 
increase in its mork by diverting to other Government establishments part of 
the extra-depnrtluental mork it now executes. I t  is impossible to state what 
the effect of our rccommcnd,ztions as to the eventual introduction of piece-work 
will be, but to allow for improvements and for increased supcrvision in this 
office, wc assume that the expenditure may rise as high as Re. 1,60,000 a year. 

The Engraving office, costing Rs. 67,500, will require strengthening to 
enablc it to cngrave the Degree sheets, but- the increase will be in the actual 
ongravcrs not in tho more expensive foremen. We think that an additional 
grant of Rs. 60,000 sliould sufficiently provide for the estra staff required. 

148. So far me hare dealt with annually recurring charges. Z'rovision 
should also be mad; by the Government 

Non.rccurring chnrgcs. 
for certain small items of immediate 

expenditure, such as the purchase of electro. typing plant ancl new lenses, the 
replacing of worn out zinc-plates ancl so forth, but such expenditure must be 
treated separately, as must the cost of the removal of the engraving office to 



Dehra Dun, or elsewhere, should that eventually be found necessary. 

149. The resulte of our estimates can be stated very simply- 
Fiurl result of the propoaslr. 

RE. 
W e  take the present cost of the Survey of India to be (vide para- 

graph 14%) ... ... ... ... 20,03,300 
The additional cost by our scheme mill be- 

for topogaphical revision ... ... ... 10,20,400 
for producing heliozincographed maps in colour . . . 17,300 
for additions to the staff oE officers . . . ... 70,000 
for the reproducing office est~ablishments ... , 63,000 

Thc total allotment for the Survey shourd therefore be ... 31,74,000 
Tliis sum of 313 lakhs per annum is not appreciably in exoess of the limit of 

.$200,000 sterling, to which, ae we have several times pointed out, the Survey 
budget was limited in 1875 a t  a period oE great financial pressure. When it is 
considered that that amount was fixed when the frontiers of the country were 
much more limited than s t  present, and when there mere no expensive surveys 
on the present scale in Burma and Baluchistan, me think that the proposed out- 
lay cannot be regarded as excessive ; and while me feel that the data we have 
to rely ou are in many respeets insufficient, we have made our estimates on 
so liberal a scale that me feel some confidence, that if the Survey Department 
is allorred to f o l h ~ v  out its programme without interruption, and with no 
additional work thrown on it, our estimates will not be exceeded. 

150. I n  conclucling this pai-t of our report we mould dram attention to the 
fact that a large part of the proposed 

Espcnditure on surrcgs i n  Native States. expenditure is on account of surveys in 
Natirc States. Their area is approximately 594,400 square miles out of 
the total area of 1,830,000 square miles, and nearly 270,000 square miles 
of this arcs requires a new survey. Taking the general rate of Rs. 31) 
per square mile for the production of revised maps of the Native States, 
the total cost will be Rs. 1,85,76,000, or Rs. 7,43,000 per annum for the 
2; years of the proposed revision, while accorciing to the lower estimate 
made by cost rates ancl given in chapter V I  of the report, it amounts to  
Rs. 1,46,70,000 or Rs. 6,86,800 per annum. It is a matter for consideration 
how far Native States should be called on to contribute to this expenditure. 
Our enquiries, which could not however bind the States in any way, indicate 
that the more advanced States will not object tomeeting a t  least a part of the 
expenditure, and some of them have in the past, as in the case of Mysore, 
contributed the whole cost. I n  other cases objection has been taken to bear- 
ing m y  part of the expense, but i t  mould seem to be reasonable that 
some contribution should be made to a great imperial work, such as is in con- 
templation. 



CHAPTER XI. 

151. We have been much impressed in the course of our enquiries by the 

~ i ~ ~ o l t ~  in nacertaining cost of eurvey work. 
difficulty of obtaining accur'rte and defi- 
nite information on many points on which 

we desired i t  in connection with the Survey. This has bern specially tho case 
in dealing with cost-rates of survey, and we have becm obliged to make our 
estimates wit11 considerable diffidence, because of the difficulty of ascertaining 
the actual cost-rates of work done in the past. Such rates are given i n  
the statement* attached to Lieutenant-Colonel Longe's memorandum on 
reorganisation, but the variety of the work is sucb, that i t  is difficult 
to arrive at any decision as to the rates actually applicable to surveye 
on a particular scale. For much of the difficulty we have experienced, 
the miscellnneous character of the work done in the past is no doubt reg- 
ponsible : and we anticipate that  iE a definite proyramme is al3proved by 
Government, much of the confusion that a t  present exists mill disappear, and 
arrangements will be made to systematise the operations throughout, and to 
present the results in a form more intelligible to the controlling authorities. 
These arrangements involve many points of detail with which the Surreyor- 
General must be left to doal as they arise ; but there is one matter of primary 
importance that me wish specially to refer to. 

152. The annual estimates of the Department, as a t  present prepared for 

lntrirecy of the Survey of Indin budget. 
the Government, form an  extremely com- 
plicated dooument. They deal with a 

mass of figures in which expenditure on many classes of surrey is included. 
The details are then manipulated by a complicated process of deductions and 

- 

some portion8 of the expenditure arc transferrcd to the Imperial 
account under other heads of the annual estimates ; other portions are charged 
in the accounts of Provincial Governments. I n  some cases ant,icipated 
receipts are deducted before the final charge is entered in the estimates. 

163. We are not sufficiently acquainted with the proccdure followed in 

Neceesity for batter finnnci~ll control. drawing up the estimates of the Govern. 
ment of India, to fecl justified in making 

definite recommendations on so technical :L matter 3s the manncr in which 
the budget O F  the Department c7n best be presented, so ns to meet the purposes 
of the Financial Department. But we are strollgly of clpinion that better 
amangcm~nts for financial control are necessary than at present exist, and 
that the first step required in this direction is the preseutation of the esti- 
mates in a more intelligible form. That the Surveyor-General himself 
finds i t  diEcult to maintain the necessary control mould appear from the faot 
that, according to thc best examination we can make of estimates and actuals, 
the expenditure during the five Sears 1898-99 to 1902-03 was 011 an average 
below the budget allotment of the year by over a lakh of rupees. I t  is not 
satisfactory t l ~ a t  lapses of grants to this extent should be possible. 

164. The form of the budget can, we 
Simplification of tho butlgct. 

think, be improved in two directions :- 

(1) by simplifying, and as far as possible, doing away with the adjust. 
monte and deductions to which reference Iias been made ; 

Vide page 122. 



(2) by showing clearly and under separate heads the estimates for each 
different section of the work of the Department. A t  present, for 
example, in order to ascertain the estimates for trigonometrical 
and scientific surveys, it is necessary to look in one part of the 
budget for the pay of the Superintendent, in another for the 
charges of his office, and in a third for the cost OF the parties 
employed on t~ igonometrical and scientific work. 

The deduotions and adjustments made in the estimates may have some 
connection with the orders regarding the charges to be taken against the 
grant (20 lakhs) to which the Department was limited in Lord Northbrook's 
time, but tlrat limit, as we have shown, is now obsolete, and we can discover 
no reason for the continuance of the existing complicrttions. 

We fail, for example, to see why :,ths of the charges of the controlling staff 
and of the correspondence and drawing officesshould be deduotecl from the 
Survey budget and transferred to the head " Land Revenue-Survey "-also 
an Imperial head of account. If the amount is an  Imperial charge a t  all, the 
most convenient place to charge i t  off finally appears to be the budget of the 
Burvey Department. There are many minor adjustments and details in the 
estimates, the correct arrangement of which mould require to be settled by a 
trained offlcer of the Accounts Department, more especially as regards the 
manner in which the charges of the Mathematical Instrument Offlce are dealt 
with. Wc think i t  would be very advisable to show the accounts of that  
office entirely outside the Survey budget. It is not maintained for the Survey 
Department alone, and there appears to be no reason why i t  should not deal 
with the S~irvey in the same may as i t  does with other Departments, charging 
the Department the cost of all instruments supplied, or repairs effected, and 
making an allowance on instruments returned to store. 

156. To give effect to our suggestions the Survey Estimates, as contained - - - 

Boggeatiom for the arrnngemcnt of the budget. 
in " Detailed Account No. 26-A,, Survey 
of India " in Volume I of the Civil 

Estimates, would be arranged under some such heads as the following :- 

... Controlling and Adminiutrative Staff ... . . . . . .  
(Omit Superintendents of Trigonometricel Surveys, and of Frontier 

Surveys). ... 

. Correspondence and Drawing.. ... ... . . . . . .  
Photographic and Lithographic . . , ... me. ... 

- 
Total Headquartem OEces . . . . . .  



Trigonometrical  Szcrveye. 

... ... ... Adminisf rative S(aff 

... T1.igonomet rical Ofice, Dehra Dun ... 

... ... S ~ ~ r v r y  Pi~rlies NO. (11) ... 
... No. (6) ... . .a  

... ... .a. elo., etc. 

Total Trigonometricsl Surveys 

Topographical  Suroeys (o ther  than Frontier). 

... ... ... ... ... Admini~trative Staff 

... ... ... ... Survey Partiee No. (c) ... 
No. ( d )  ... ... ... ... ... 

... ... ... ... No. (e) ... 

... elc., etc. ... ... ... ... - 
Total Topographical Surveys ... 

Frontier Surveys. 

... ... ... Administrative Staff ... ... 
... ... ... ... Frontier D~.aming Offioe ... 

... ... ... Survey P;~rties No. ( f )  ... ... 

... ... ... ... No. (9) . a .  

No. ( A )  ... ... ... ... ... 
... eto., etc. ... ... ... ... 

Total Frontier Surveys . O n  ... 

(Forest Surveys t,o be similarly dealt with, if charged to India. If  existing arrangement9 
continue, i t  would be neceeFary t o  deduct &$hs of the charge, and shorn it i n  the  Forest Esti- 
mates.) 

... ... Mi~cellaneous ... ... ... ... 
... ... Total Survey of India ... ... 

No provision is made in these heads for cadastral surveys, as all such 
charges are finally and rightly shown under rt different head in the estimates. 
If it is necessary to add them in the Survey of India estimates merely to 
deduct them again, wc would suggest that they might be shown in italics at 
the end of the Survey estimates proper. 

We think that a re-arrangement of the estimates on some such lines as 
are proposed above would render them much more intelligible, to the great 
benefit of all concerned, and wo hope that it may be possible for the authori- 
ties dealing with the accounts to give effect to our proposals. 



168. We have beon asked to report whether any standards of work have 

Standards of work. 
been fixed and whether i t  is possible to fix 
them, varying as they must do in differ. 

ent kinds of country, and whether there is any systematic method oE corn- 
paring the outturn and quality of work and tlie cost of different parties. 
On the first point we have received replies from all officers in charge of 
parties, from wliioh i t  would appear that the adoption of such a standard is 
generally considered impracticable in topograpllical work, owing to the 
varying degrees of difficulty of the mork. ,4 standard fixed in area appears 
to be generally regarded as likely to mislead ; some officers have told us that 
they prefer to judge the outturn of their surveyors' work by the number of 
plane-table fixings rather than by area; others combine these two standards. 
I n  cadastral parties there are definite standards of mork, and the surveyors are 
paid strictly according to their outturn. I t  appears to be the case also that 
though no regular system is followed in topogl.aphica1 parties, still the officer 
in charge forms a mental standard of the oulturn which his surveyors should 
work up to in dicerent classes of ground, and on this, amongst other matters, 
he bases his recommendations as to their pay. 

We think that an endeavour should be made to introcluce a more systematic 
method of appraising the work of each surveyor. Appendcd to Sir John Parqu- 
harson's statement in Part I1 (Section 11) oE the Report mill be found specimens 
of the progress returns submitted to the Ordnance Survey in England, from 
one of which i t  will be seen that the cost of surveying each acre is returned, as 
well as the cost " reduced to medium." Though this return refera to cadastral 
work, we think that the same principle might be extended to the work of 
topograpl~ical parties. A square mile of mork completed by one surveyor 
may be equivalent to two square miles doue by another, ouillg to t,he greater 
difficulty of the country ; but we caunot think i t  impossible to allow for such 
differences, and we consider that in each party an endeavour should be made to 
estimate the average cost or the average time required to survey a square 
mile of medium country, and to appraise the work of cach surveyor accord. 
ingly. The standards moulcl vary from party to party, and would themselves 
afford a means of comparing tlie cost of worlc in different parties, as the 
Surveyor-General, froin his geucrul knowledgo of the country in which each 
party was working, would be able to judge ~i~hetlicr any difference in the 
standards was sufficiently nccountcd for hy diflcrencos in the conditions of 
work. We fully agree with tllc remarlcs made by Sir John Farquharson on 
this subject. 

167. Another point to which wo attach importanco is the laying down 

Mapa to bg prudoccd by tlic Surrry oE ludis. 
dofinitoly of the maps for the production 
of which tho Survey Department is to be 

responsible. I t  is a matter we think for the clecision of Government whether 
any particula,r claw of map is requirecl, and it sllould not bo left to the Depart- 
ment itself, and still less to other branches of the administration to decide on 
tho preparation of some particular class of map on the ground that it will 
meet some public convenience. IVo have no doubt that all the maps pro- 
duced are of great use, especially in s countiy where there is no private enter- 
prise in  map-making, hut unless 6ome check is applied, the energy of the 
Department is liable to be diverted from its most urgent work-work whioh 
will in future give i t  full employment. 



Owing to the number of general maps which the Survey has in stock, and 
which are engraved or on stone, we find it difEcult to make definite recorn- 
rnendations. When a map hae already been prepared either on copper or on 
stone, we do not suggest its cliscontinuance, but we think that no further work 
should be undertaken in keeping such maps up to date except under the 
special orders of Government. 

We assume also that the Government or the military authorities will give 
special orders as to any trans-frontier or confidential maps that they may 
require. 

The maps that should, we think, be regarded ;ts the primary duty of the 
Department to publish and to issue fresh editions of, as fresh surveys are 
made, are the following :- 

Standard sheets- 
(1) On the 2" scale, if surveys are made on that scale and publication 

on that scale is required in the public service. 

(2) On the 1" scale in ordinary course. 
(3) On the 1" scale with village boundaries added, if the necessary 

material on that scale is supplied by the Local Government con- 
cerned. 

Reductions from the standard sheets - 
(4) On the 4" scale-Degree sheets for the whole of India (engraved). 

a 

( 5 )  On the scale-Skeleton district maps (engraved). 

(6) On the ,,, ,l,,,,,, scale-Map of India (engraved). 

Geneva1 maps of Ifzclia- 

Maps on the following scales should suffice for all ordinary purposes :- 

(7) lW=32 miles 
(8) 1"=64 miles 
(9) 1"=80 miles (general railway map). 

(10) 1"=96 miles 
(11) lV=192 miles. 
(12) lV=256 milcs 

We have omitted district maps from the abovc list. Such maps are, as a 
rule, either on tlle $" or tlie 4" scale, and there is collsiderable difference of 
opinion as to which is the inore useful. For i* maps the Dcgree sheets suffice, 
and as most officers, who have expressed an ol~inion on the subject, desire to 
have maps that show thc country outsiclc tho border of thc district concerned, 
we do not think i t  necessary for tlie Department to undertake the compilation 
of a special map, s h o ~ i r g  the country insidc the district border only. 

As regards +" maps, theso are prepared already locally in Inany Provinces, 
and we think that Local Govcrnmonts sliould oontinue to make their own 
arrangcments for the issue of such maps. Their prellaration for the whole 
of India would be a consiclcmblc addition to the work of the 'Department, 
and it often happens that Local Governments desire information of some 
administrative use to be shown on the maps, or changes inserted, which are 
not in the Survey maps. We think that work of this description oan best be 
decent raliscd . 



16s. We think (Sir John Farquharson dissenting) that i t ,  would be 
Proposed Committee to dilculu the pro- advisable in  order to bring the Survey of 

gnmme. India into oloser touch with the depart- 
ments of thc public service most interested in its work,and to strengthen i t  in 
resisting pressure from special departments or from local authorities to 
undertake work outside its programme, that the annual programme should be 
discussed with a Committee or Board, as is done in France, and as is already 
done in this country in the case of other Scientific Departments, the reports 
aud programmes of which are discussed by the Board of Scientific Advice. 
We think that this procedure would be much superior to that now in force, 
under mhich t,he Surveyor-General merely submits his annual programme 
to one Department of the Government of India, by which the opinions 
of other Departments are collected, and orders giving effect to them are 
issued. I t  mould allow the Surveyor-General the opportunity of explaining 
with more fulness, than ie possible in written reports and proposals, the 
extent to which the survey was proceeding in accordance with the general 
programme that may be decided on by the Government of India on consi- 
deration of our report ; i t  mould a110 w of his showing whether the cost was in 
excess of the general estimates me have made ; and it would afford an occa- 
sion for discussing any changes which altered conditions may necessitate in 
a programme extending over a period of 25 years. He  would a t  the same 
time be able to make any representation that he oonsidered necessary as to 
whether local surveys, not under his control, were being conducted i n  the 
best manner for utilization in topograpllicnl work. I n  France we. are 
informed that the Committee, tvliich consists of 20 mgmbers representing 
the various State Departments concerned, serves to connect the different 
departments which l~ave  geographical and topographical sections, and to 
ce~ltralise the work so as  to prevent reduplication. I t  reviews a11 under- 

Reasons for rlissenb ns lo  the Cotnrnitlee's proposal for  a Coitncid to be assenrbdetl, as is done 
i r r  Fronce, t o  rliscss~ lJle a,cnrrnl prograrrrtne of the Itzdian Sltrvey. 

Tbe following are my renfions for dissentinx from the above proposal :- 
1. Thcre is ~ l o  analogy between the conditions in France, and those which hold good in 

Tnrlin. I t  is well known that  various Departments in France are crnpo\vered to prepare their 
own maps and that there does not csist there a Dcpartmcnt mhich prepares maps for the 
whole country. Tllnfi tlic War OWce (L'Etnt-Major) prepares its om11 maps (thc 
If staff map "), the bIinister of Interior preparcs his own map (Carte Vicinale), slid the 
Department dce Ponts et  Chanssees prepares i:s own maps, and so on with othcr depart- 
ments. The rcsnlt is that the French Council is a ncccssity, to prevent over-lappiug. No 
such necessity esi-ts in India, where the only mnp-maker is the Surveyor-General. The 
Committee thc~efore proposes to hnrrow from Prance an institution for India, the conditious 
in wl~ich coiintry are exactly the reverse oE the conditions in France. 

2 .  I tbink the prnp~sed Council wo~ild be mischievous. Either it ia to have pilwer or 
not to hqve power. If the Inbter, i t  mould I)c a useless form ; hut it is clearthat i t  must have 
pwer ,  anrl tliat power could only be used to interfere with tllc Surveyor-Qeocral in the 
espcution of hi4 mrrli. In this tbe Committee in sill.ely inconsistentt. I t s  recommendations 
have been drawn np thronghaut so as to prevent intcrferencc with the Survcyor-Oencral by 
Loml Onverl~rncntn, and i t  now ~ n d s  l ~ y  proposing that evcry facilily should bc given for 
intcrlercn?~ mith birn to reprecrentntives From no loss than six tlepart,mcnts, of which none 
except llip own ~lcpartmrntal chief, ant1 possibly the Finance D ~ ~ a r t m c n t ,  should have any 
power of interfprcnc~ whatever. It is surely most. manih:st that t h o  only chnncc oE the work 
of revision heinq camed out ensrgeticnlly, and without interruption and diversion to other 

ia that no one except the Government r , f  India should have pomcr to give orders to 
the Sl~rvc~or-Gcneral: it is nrlw proposed that five other olTiciale, besides his own depart- 



t&ings which necessitate the execution of Rurveys and maps a t  Government 
srpense, decides on their value and urgenoy, and studies the best methods of 
r e p m d u ~ t i ~ n  and of keeping maps up to date. Though there are compara- 
tively few surveys in India a t  present independent of the Burvey of India, 

' we think that a Board on the French lines would none the less prove of 
advantag, not only to the Survey Department but also to the Govern- 

ment of India, and me strongly recommend its adoption. I t  should, y e  
would suggest, be composed of the Surveyor-General and of representatives 
of the Revenue, Commerce, Foreign, Military, Public Works and Finance 
J)epartments of the Government of India, and of Army Head-quarters. 
Unless there were any special business to be brought forward, tho Com- 
mittee or Board need not meet more than once a year, to hear from the 
Surveyor-General an account of the progress made in carrying out the pro- 
gramme for the past twelve montbs, and to consider the programme for the 
ensuing year. 

159. Amongst the questions referred to us is the advisability of moving the 

Removal of tbe hend-qunrtcrs offices from Cnlcuttn. 
Survey Head-quartersoffices fromcalcut- 
ta to Dehra Dun. From the enquiries we 

have made me are satisfied that the transfer of the offices is feasible, but 
we are not prepared to recommend that any such measure should be taken 
at present. The site on which the ofices now stand in Calcutta, which mas 
purchased in 1873 for a little over a lakh oE rupees, is.now valued at  four 
lakhs (Rs. 3,99,583). The Municipal valuation of the buildings is almost 
exactly 74 lakhs of rupees, and is accepted as fair by the Su~erintendiug 
Engineer, though i t  is impossible to say whet the buildings cvould fetch if sold. 
We gather from a letter that we have received from the Government of Bengd, 
that it would probably be unnecessary to sell t.hem, as further acco~nmodation 

mental chief of the Reveuue a r ~ d  Agricultural Department should have every inducement to 

upset all his arrangements, if the interests of lhcir own departments mould be thereby advanced. 

3. The President mentions t h ~  necessity of discussing a " programme " every year. 
The (lprogra~nme " of t l ~ e  Survey of India will have to be fixed for 25 years. Yresumably, 
before revision is begun, thc Surveyor-General will havc to f u ~ n i s h  t o  the Revenue and 
Ag~icultural Dcpxrtmcnt, for the Government of India, and for the Finance Department, esti- 
mates oE the allllllal cost of tllc mork, of the aunual strength to be emplo~cd, and of the annllal 
rates oE progress to be anticipated, all put into the sbnpc of a "forecast" for each year 
during which tbe mork will be proceeding, say from 1906 to 1931 ; a t  least I havc never 
known a mark of this liind being nndertakcu without such estimates and forecast being first 
furnished t o  the Oovernmrnt. Further, he will presumably have to furuish annually to the 
Revenue and Agricultural Dcpartmcnt aud to the I'iuauce Department returns showing 
the crpcuditure on rcvisioll during the past year, the progrese in square miles during the 
Ymr, the amount of morl; remaining to bc done, and the amount of money still remaining 
available. Why undcr such conditions, and under so close a check on his progress 
~xpenditurc, hc sholild be rcquired to furnish " programmes " and to consolt four other de- 
Partnlcnts on thosc sr~bjccts cvcry year, i t  is surely difficult to see, and 110 lees ditticult to see 
why that rcprcsenta!ive of the Indian Governnlent to whom alone he is accouutable, nnmely, 
the head of thc Rcvcnuc and Agricultural Department, should be liable to have his a u t h ~ r i t , ~  
intcrEered with by the four or five other mellibers of this proposed council. Any changes 
that might become necessary during the progress oE the revisiou should be solely tho concern 
cf the Goverument of India. 

The 22?zd April 1906. J, FARQUHARSON. 



required for Government offices in Calcutta, and we may therefore adopt 
the valuation given to us as fairly representing the value of the buildings to 
Government, though probably much in excess of their value for purposes of 
sale. The cost of erecting similar buildings a t  Dehra Dun has been roughly 
estimated for us by the Government of the United Provinces, to whom a plan 
of the offices was furnished, a t  6: lakhs of rupees, including the purchase of 
n site. We think that a larger outlay would probably be found to be neces. 
sary, but the difference between 11+ lakhs and 62 lakhs leaves a considerable 
margin for under-estimating, as well as for the actual expenses of transfer, and 
for the building of additional house accommodation, if necessary. At  Dehrs, 
Dun there are only two sites in the limits of the present civil station, where the 
buildings could be located, and we are informed that there is a considerable 
demand for land for building purposes, and that these sites may not long be 
available. We should recommend, however, if i t  is decided to move the 
offices, that the question of locating them to the north of Dehra Dun along 
the road to Rajpur should be considered. There is ample ground avail- 
able here, a t  a somewhat higher level than Dehra Dun itself ; and an 
excellcnt site for large offices with houses for the officers and quarters 
for the employ6s could easily be selected. One of the difficulties of 
the move to Dehra Dun is the limited water-supply, but we are informed 
by the fluperintendent of the Dun that a large supply is now being 
arranged for, and that there is no reason why further extensions should not be 
made in future, if required. Whether the move is made to Dehra or to the 
site beyond, i t  will be necessary to provide houses for the officers of the 
Imperial Service attached to head-quarters, as house accommodation of the 
class required is a t  present limited in Dehra. 

Wc fully recognise the advantages of locating the Survey head-quarters 
in 3 bctter climate and in a cheaper neighbourhood than Calcutta, but there 
seem to us to be grave objections to abandoning the buildings, specially built 
and well adapted for the Survey Department, a t  a time when a considerable 
extension of thc survey programme is in contemplation. To transfer the 
ofice must mean some years of disorganisation, while the new buildings are 
being erected and a ncw staff of workmen is being collected and trained a t  
Dehra. The arrangements for the publication oE the maps mould probably be 
thrown for somc considerable time out of gear ; and me advise that the 
question of mnliing any transfcr be droppccl altogether, until at least all other 
arrangements for carrying out the new programme, if it is agreed to, have 
been got into thorough working order. The Surveyor General and his 
officers n-ill have sufficient work on their hancls in orgnnising the Ilepartment 
for its estcnded programme, mitl~out the ndclitional labour and confusion 
whioll the movement of the offices would involve. Should the increase of 
work make it necesary to provicle more room in Calcutta, we think that the 
best plan would be to transfer tllc Engraving and Drawing offices, tho removal 
of nhich woulcl not disorganise the remaindcr of the establishment. 

JOHN 0. MILLER. 

JOHN FARQ,UHARSON, Col., R.E. (retired). 

F. B. LODGE, Lied-Col., R.E. 
F. H. KELLY, Col., A.A.G., I 7  Division. 

SIMLA ; 
The 26th dpril  1906. 



Summary of recommendations, 

The following summary of the main recomr~endatio~s of the Committee is 
by order of the President :- 

(1)  The preparation of a modern I-inch map of India should at once be p.,,,. 79.e3. 

undertaken. 

(2) This work should be regarded as the most important now beEore the Pan. 01, 

Department. 

(3) Tho direction of operations should be strictly Imperiai, and local pars 00. 

authorities should not be allowed to intervene. 

(4) The Surveyor-General himself sl~ould direct,ly control the operations Para. 91. 

with t h o  stafl proposed in the rc?port. 

(5) The operations should be conducted on the lines laid down in Sir Para98.  

John Farquharson's scheme printed as Appendix B to the report. 

(6) The whole of India should be divided into tracts, each of which Paran.93nnd84 

should be allotted to a Survey party, for which a definite pro- 
gramme should be laid down, that should not be departed from 
without grave reason, and the11 only under the orders of the 
Government of India. The number of topographical parties 
should be fifteen. 

(7) The departmental programme should extend to the whole of India P a r ~ - 8 5 . s a .  

and 25 years should be allowed for its completion. 

(8) Special arrangements should be made for the completion of tlie work Par". 8G. 

required near the North-West Frontier within a period of 4 to 6 
years. 

(9) In the course of the 26 years' programme all topographical maps Porn. 87. 

should be brought up to date. There should be no further correc- 
tion (except for the addition of new railways and canals) until 
the next systematic revision of tlie maps of India is undertaken. 

(10) Cadastral and other large scale surveys sl~ould be left entirely under P;;:. 62-66 and 

the control of Provincial Governinents and Local Authorities, and 
should be conducted at their expense, but should be based on a 
scientific skeleton or traverse. 

(11) Special forest surveys should cease as a general rule, and, where Para. SO. 

required on scales larger than the regular topographical ones, 
their cost should be debited to tho Forest Department. 

(12) For mapping purposes the most important classes of work in the Para. 96. 

Trigonometrical Branch are triangulatioll and levelling, and to 
these thc mere purely scientific work of this Branch should give 
way, if there is any difficulty about sufficiently increasing the 
staff. 

(13) The question of handing over tidal work to the local authcrities Pam. 96. 

concerned should be considered. 



Pam. 157. 

Pen.  112. 

Plran. 113 and 
114. 

Pen.  116. 

Para 117. 

Pua. 83. 

Pur. 118. 

Pan. 157. 

Pars 107. 

Pan. 125. 

(14) The Government of India should prescribe the general and speoial 
maps which i t  is to be the duty of the Survey of India to 
produoe. 

(16) The form of the topographical maps should be permanent. 

(16) Tlie standard sheets of the 1-inch map should be reduced to half 
their present size. 

(17) The scale of survey shoulcl, aa a general rule, be at least double the 
scale of publication, and the latter should ordinarily be not less 
than I - inch=l  mile. 

(IS) Tllc symbols used on the maps should be uniform throughout, and 
the modern spelling of names should be adopted. 

(19) The number of trigonometricsl and clinomettical heights and levels, 
shown on the maps should be largely increased; but first all the 
~na in  lines of levels shoulcl be equated. 

(20) The vertical interval between contours is a matter requiring atten- 
tion. 

(21) The 1-inoli map sbould be printed in four colours, black for the 
detail, brown for the hills, blue for water, and burnt sienna (or 
lake) for the roads. 

(22) Tlie topographical maps issued by the Survey of India should 
contain only information verified by its staff. 

(23) Village boundaries should not be shown on the ordinary tapograph- 
icnl map. 

(24) An edition of the 1-inch map may be prepared showing village 
boundaries under certain conditions. 

( 2 6 )  For the production of the 1-inch map s n  improved prqcess of helio- 
zincographg sliould be employed, a few selected standard sheets 
being engraved on copper. 

(26) Thc Atlas of India sheets should now be superseded by " Degree" 
sheets on the a" scale, which should be engraved on copper. 

(27) I n  place of the Yrovincial maps a general map of India on the 
scale of 1 : 1,000,000 should be prepared and engraved. 

(25) To leave the Surveyor-General free for the supervision and control 
of tbe operations, t , l ~  Deputy Surveyor-General should deal in 
tho first instance with the business of all kinds of tho Survey 
Office, and should dispose oE all matters of rout,ine. He should 
be allowed an  Assistant, and the post of Assistant Surveyor.Gener- 
a1 in charge of the oace mill then be unnecessary. 

(29) To assist him in inspecting the field parties the Surveyor-General 
should be nllowed an inspecting officer. 

(30) Surveys towards or beyond the frontier should bo treated specially, 
and he placed directly under a Superintendcnt of Frontier Burveys 
occupying a position eimilnr to that of the Superintendent of 
Trigonmetrical Surveje. 



(31) owing to the abolition of speoial forest surveys, the post of P n r b l a  

Superintendent of Forest Surveys should lapse. 

(32) t h e  Trigonometrical Branch should be strengthened by two officers para. 06. 

to assist in triangulation and levelling. 

(33) The strength of the field parties should be increased by 60 per P B ~ B .  es. 
cent. 

(34) There should be two officers, one in charge, the other his assist,ant, para. 96. 

with ebch ordinary topographical party. 

(36) With the frontier parties there should be three officers, one in  ~ ~ ~ 9 7 ,  

oharge, and two assistants to  allow for speoial calls. 

(36) To meet these proposals the staff of the Imperial Service for topo- Psre.98. 

graphical and trigonornetricnl norli should be increased from 40 
to 70 officers. 

(37) First appointments of officers of the Army to the Imperial Service Pnrn. 100. 

should be for s term of five years only and a language test should 
be imposed. 

(38) The Provincial Service should be divided illto two Services, a Pere. 101. 

Provincial or Indian Service, and a Junior Service; t,he pay of 
the former to range from Rs. 250 to Rs. 800, and that of t,he 
latter from Rs. 80 to Rs. 400; and some modifications in the 
system of recruiting should be introduced. 

(39) Natives of Tnrlia sl~ould continue to be employed in the Provincial para. 102. 

and Junior Services in the proportions stated. 

(40) Officers in charge of parties should have a free hand to enlist Paras. 4 mdg3. 

surveyors, and parties should recess iu. the neighbourhood of their 
charges. 

(41) Imperial and Provincial officers employed on cadastral or similar Pars. 63. 

work should be treated as t,emporarily outside the regular cadre, 
and the Surveyor-General should be authorised to employ other 
officcrs in place of those so deputed. 

(42) The supervision in the Photographio and Lithographic Office Pars 13.9, 

should be strongtl~ened bp tlie appointment of an  addit,ionsl 
oficer as assistrant to the oficer in charge. 'I'lle superintendence 
of the Mathematical Instrument Office should be placed under 
these two officers. 

(43) The first duty of the roprodu"ing ORCCS should be tlie production p,, 

of the maps of thc Survoy oT India. 

(44) No drawing oE extra-tlepartmcntal work should be permitted to para. 131. 

be thrown on thc Survey of India ofEce. 

(46) Local Qovernments s l i~uld  reproduce their own cadastral maps. Pan. 18s. 

(4G) As thc reproduction of tlie revised topographical maps throws para 132. 

more work on l . 1 ~  lleadql~arters osice, arrangements should be 
made to gradually transfer extra-departmental H O I ~  to otbor 
Government rnappil~g offices. 



Pam. 140. 

PUU. 161-15L 

Pun, 166, 

Pam 168. 

(41) Certain improvements should bc introduced in the methode, work- 
ing, est~blishment and plant of the reproduction offices. 

(48) Seeing that the general revision of the topographical map of India 
is being commenced, the publication of rdaps compiled from 
obsolete material should ceaso. 

(49) To facilitate the supply of maps to the public and to officials, up. 
to-date catalogues and index maps should be freely issued. 

(60) The form of the Survey budget should be simplified, and better 
financial oontrol instituted within the Department. 

(61) An attempt, should be made to devise more definite standards of 
work in order to check outturn and cost. 

(62) The annual programme should be discussed with the Surveyor. 
General by a Board or Committee repreeenting the different 
departments of the Government of India. 

(63) The proposel; removal of the headquarters from Calcutta should 
be postponed for the present. 

(64) Greater attention should be paid to the preservation of all perma- 
nently marked survey points. 

C. A. BARRON, 

Secretary. 



Appendix A. 

Present organiratios. 

The Survey of India is composed a t  present oE- 
1. The Imperial Service. 
2. The Proviucial Service. 
3. The Subordinate Service. 
4. The Menials. 

Appointments. 

2. The Imperial 8erviee.-The Imperial officers are recruit,ed from the Royal Engineera, the 
Indian Army and in special cases by direct appointment by the Secretary of State. But a t  
the present t.ime there are i n  this branch two officers who were t r~nsferred from the Bombay 
Survey Department on its reduction, one officer transferred from the Forest Department, end 
one officer transferred from the Madras Survey Department for spet,ial employment as 
assistant to the officer in charge of the Photographic and Lit11ogra.phic Ofice, and he has for 
some years been in cl~arge of that  office. 

Royal Engineer officers a,re eligible for appointment after their arrival in India, provided 
they have less than five years1 service in the Corps, and are not s e ~ ~ i o r  to any ttoyal Engineer 
officer already appointed. 

Indian Army officers are eligible after final adlnissio~i t o  the Indian Army. and are 
appointed on probation for one year, a t  the end of which time they must pass a departmental 
examination before they are fin:llly admitted to the Department. 

There are no rules regarding the appointmeilt of other oficers. 

Royal Engineer officers can revert to  military duty a t  any time. 

Indian Army officers cannot rcvert to military duly after 10 years in tlie Department. 

3. 21e P ~ o o i ~ l c i a l  Serl~ice.-The Provinci~l  service is recruited by examination in India. 
The examination is conducted by the Survcy of Iudia. Candidi~tes reccive p~rmissioo to sit 
for the examinations (which are held sirnult~~neously a t  centres conveuie~lt to the candidates) 
from the Surveyor-General. There are definite educational qualifications laid domn, and no 
application f:r a nomination is enter tain~d u n l ~ s s  these are fulf!led. All candidat?s must 
be statrll,ory natives oE India, but the appointments are also open to pure natives in  
the proportion of one native t o  every three Eurc'peans or Euracisns. The examination ie 
not stricLly competilivc, but the appointments are almost invariallly given to t l~ose who 
qualify, in order of s~tiiority, i.e., in accordance with ths  Inarks llbtnilied : the Surveyor- 
General, liowcver, has the right, to select from those qualified, such ns 110 coneidere for other 
than actual book kuowledge, are likely t,o prove the more valuable oEcers. 

All provincial nficcrs are appointed on probation in the first instance, and none are 
permanently appoi~tcd ~ ~ n t i l  thcy have bren one year in a field party or similar position, and 
have been well rsported on by tlieir im~ncdiate  sup^ 'riors. ' 

4. TJe S,thorditrnte Service.-The Subordinate service is purely native, and is uot a, fixed 
establisb~nent as the Impcrial and Provincial services are. I t  consisls of men who have 
been as a rule recruited, under the ordprs of the Surveyor-General, by officers io charge of 
part~es and t,rained by them as sub-slrrvcyors, computers, etc. Tliere is no fixed rate oE pay 
for such men, but  i t  is rrcognised that  Rr. 100 per meneem is the maximum ; tliey are 811 
brought on as temporary hands in the first instance, but after some years, if they prove 
themselves worthy, they are m d e  permanent. 

6. Jlcninla.-The same rulee apply to  the menial fiervants in a modified way. Such men 
may be made permanent, l o t  most of them only Rerve for six months per annum. Thie ie 
a great economy to Government, and the latter recogniees it, and allows the whole of their 
service, iE unbroken, whether ou duty o: on departmental or recess leave, as  it  ie called, to 
count towards  ensi ion, a d  they aoa he a t  any time made permaneut by the Surveyor. 
Qeneral. 



6. P r e ~ s n l  sstoblish~nerrl of the Imperid Service.-The Imperial Service consi~ts of- 

1 Dzpnty Sorve.vor General. 
3 duporintendents, 1 s t  grade. 
7 *, 2nd ,, 
9 Deputy ,, 1st ,, 

(A) 9 ,, ,, 2nd ,. 1 
8 Arst. ., 1st ,, i but of these appointments 3 cannot be filled, being transferred 

1 to the Provinoial Servioe nnd onlled Pilot nppoiutmenta. 
* 7  ,, rn 2nd ,, J 

+ Evmtually there will bo 8 in tho 2nd gmde, but pending the absorption of the Pilot appointme~~ts  a t  ( A )  
above, only 7 posts can be filled. 

By tlie Civil Service Regulations 20 per cent. of these officers may be on furlough a t  
one time, and by the Military Regulations, Royal Engineer officers are 1ial)le to  be ordered 
to Chatham and military duties extending over one complete year, once in their service as 
Captains or Majors. They are also entitled to three months' special leave i n  each rank to  
study for their promotion examinations. 

A t  the present moment, i .e . ,  a t  the close of the field season, there mill be- 

1 Superintendent, 1st grade, on leave. 
2 Superintendents, 2nd ,, ,, ,, 
1 Deputy Supdt., 1st ,, ,, ,, 
1 ,, ,, 1st ,, at Chatham. 
1 ,, ,, 2nd ,, ,, ,, 
3 Assistant, Sopdts., 1st ,, on leave. - 

Total 9 - 
And in point of numbers me may take i t  that  8 to 10 oficers of the Imperial Service 

mill alneys be absent out of the total nurnber at  present of 42 officers, and under the reor- 
ganiestion, which is not yet complete of 40 Imperial officers, as the orders are to reduce the 
strength by- 

1 Superintendent. 2nd grade. 
2 Doputy Superintendents, 1st grade. 

2 ,, ,, 2nd ,, 
3 Assistan: ,, l a b  ,, 
2 ,, 9 ,  2nd ,, - 

10 
- 

7.  There will be t,herrfore in the Department available for duty on the  1st  June but 33 
officers, who mill be distributed as follows :- 

1 Gurveyor-Cienoral. 
1 Deputy Surveyor-General. 
1 Suporintendent, Trigonornetrical Surveys. 
1 ,, Forest Survcjs. 
1 ,, P~nvinoinl Survevs, Bengal. 
1 )I P, ,, United Provinces. 
3 Ae~iatant Snrvryor-Generals. 
1 Ofioer in cbsrgn, Computiug and Reproducing office, Debra. - 

Total 10 - 
Topographicnl 1 officer in cl~nrge NO. 1 Party. 

I, 1 ., I ?  9 1  2 11 

2 ,, with , 2 , nuder inatruotion. 
, 1 ,, in charge ,, 3 ,, 

Cadastnl 1 ,, ,, ,, ,, 4 ,. 
sw 1 9 )  *, 91 9 9  6 9. 

9, 0 ,, *I ) B  1, 6 I, 

n I8 ,, 19 7 1 8  

0 91 IB 1, 1. 8 , )  Superintendent, Provinoial Surveye, United Fro. 
T I O m .  



Porest ... 0 Officer in charge No. 9 Part?. Snperintendent, Forest Burrep& 

~opogra~hiorl ... 1 ,, ,, ,, 10 ,, 
1) ... 1 ,, ,, 9, 11 ,, 
,, ... 1 , ,, , 12 ,, 
,I ... 1 ,, ,, ,. 14 ,, 

8 ... I ,, ,, ,, 15 
Fnrest ... 1 ,, ,, ,B 17 ,, 
Topographical ... 1 ., ,, ,, 18 ,, 
Forest ... 1 ,, ,, ,, 1s ,. 

,I ... 1. ,, ,, 8 20 ,, 
Trigonom~trical ... 0 ,, ,, . 22 ,, (Work stopped in consequ~nce.) 

... 1 , ,, 23 ,, 
$1 ... 1 ,, ,, 3 $44 ,, 

... 1 ,, ,, ., 25 .. 
$I ... 1 ,, ,, 26 ,, - 

Total 2 1  - 
Grand total 31 officers. 

And there will be two officers on special dilty,-lhe Surveyor-General and Copt& 
M. O'C. Ti~ndy. I f  thc Surveyor-General reverts, there mill be a lot of c h a n g ~ e f o r  
the peri~d of two months before Colonel Hobday's retirement. For Nos. 6, 8 and 9 

Parties there is no immediate necessity for 1mperi:ll officers. No. 6 is in charge of o very 
experienced Provincial officer, and 8 and 9 are under the direct orders of tho Superintendent, 
Provincial Surveys, United Provinces, and the ~ u ~ e r i n t e n d t r i t ,  Forest Surveys, and if 
Captain Titndy returns t o  duty from liis Aden work, I cau re-start No. 22 Party, but I 
have not a single officer to spare, nor a s e c o ~ d ,  officer in or available for any one of the 
parties now exisling. 

8. T l~e  parties are numbered from 1 t o  26, llut Nos. l.3, 16 and 21 do not exist. 

OE the eaist.ing 23 parties, 9 are engaged on topographical surveye, 6 are engaged 
on cadastral snrveyr, 4 are engnqed on forest surveye, and 5 are engaged on trigonomet,ri- 
ca1 and scientific F.urvegs. 

9. Excludin: the officers required for the administrative appointments and technical offices 
andabsentees therefore, mere all the officers llow av;rilable sufficiently acquainted with 
the work, I could on Iny own reversion liavc one Imperial officer with each existing party, 
but not one spare officer left. 

It is palpable on the face of i t  that  unless there is a large increase in  the number of 
oEccrs, I cannot increase the llulnbcr or strengt,h of yarties, and that  I am not' in  a positio~l 
to mcet any calls for special work of any sort, military or political, without seriously 
interfering with current work, nor conld I replace officere falling sick or other vacan- 
cies. 

10. Dttiies of olpicers.-The dnties of the various officers are as  follows :- 

1. The Snrvcynr-General deals with everything connccted with tbe Department gener- 
ally, and has a cert,aiu number of topographical parties under his immediate superintendence, 
and all trans-frontier work. 

2. The Deputy Surveyor-General deals directly with all cadastral or revenuc questione, 
and superintends a certain number of topographical parties. 

3. Thc Superintendent,, Trigonometricel Surveys, deals direotly with all the trigonome- 
trical or scientifio parties and wit11 one tnpographioal party ; as this officer is liable to  be 
appointed Deputy Surveyor-General or Surveyor-General, i t  has been considered in his 
interest t o  put a t  least one topograpl~ical party under him. 

4. Thc Superintendent, Forest Suwcys, superintends all tbe forest eurvjy 
parties. 

5. The Superintendents, Provincial Surveys, two in number, superintend and administer, 
under the Looal Governmonts, and the professional control of the Deputy Surveyor-General, 
the cadastral surveys of their provinces, 



6.  The Assistant Surveyor-Oenerals are three in number and are in charge bf- 

(1) The Snrv'syor-Ge~leral's oflice (oorre-pondenco and acco~rnts) and of tbe Mathb 
nrntical Ins t r~~rnent  Uepsrtment. 

(a)  The Drawing and Engrnving and hlap R ~ c o r d  and Issue offices. 

(3) The Photographic and Lithographic otfices. 

7. The Oficcr in oharge of thc c o m l ~ u t i n ~  ofice resides at Dehra, and is under the Super- 
iutendent, T r ~ ~ r ~ n o m w t ~ i c a l  Surveys ; he cleills \+itth all the q u ~  stion. of higher m a t l ~ e r n ~ t i ~ ~ ,  
and is the S~rrve~~r-General's adviser throng11 !Ire Sullerintcndent, Tri20llorn~tric.il Surveys, 
on s l~ch points ; he also soperirlteuds the map reprcduciag office ; t t  Debra. 

3. The nther oflicers are what are c;llled tlre executive oncers, their duties being confined 
to their inclividlral field partiee. 

All qr~es~ions :~Eect i~ig the Department gI~n~r:llly, its rules :uld reaulati~~ns, ousto~~rs,pr,-,- 
elc., of Impcri:ll and Provincial ofic.ers, are del idttl by the c'.ul.ve~,or (;e~rc~al,  but 

minor ques,ions ar.d routine mat.ters are dralt m i ~ h  by administrative officers direct. 

11. ,Ver.rl f,,r sn,~erinlsnde~tre.-It h:is heen fotmd ill pr.bctice that eve11 w ~ t h  thc existing 
Dumber of par~iez, t l ~ n  dutics of I he S ~ l r ~  cyor-Gen.?rdl a t ~ d  I l e p ~ ~ t y  St11 v ~ ~ j o r - G e r ~ e ~  a1 are 
varied that they cirnnot afford time to proper11 i ~ ~ s p e ~ : t  and direct the wt81.k of tl15 field 
partie#, and tlic of officae~s rrnllers t h ~ s  a mclst higlily important. duty owing to the 
constant s h ~ ~ m i n ~  I ~ F  the officers i n  charge and consequent non-co~r~~iuoi t .~ of syr;lel~r. 1 aoti. 
cipate tllat this d ~ f l i c ~ l l t ~  will be st111 n~l'rt: avcetlt~irted i f  any atterupt is made to illcrease 
the number of partirss under the existir~g sjetcm clf orgal~isation. 

Were it ncbt impossible for the Slrrvcynr-Ciener.11 and Deputy Survevnr-General to 
superintend m4,re parties directly themselves, there wliuld 11e no ~recsssiry I'or 111e fillperin. 
tendent., F~.)rest. Survejs, and pofsibly t l ~ e  Superintt~ntler~ts, Provincial Surreys, would be 
urirlec .ssary ; bot it  is essntial .that surveys of each class should Le cvntl~r~ted or1 11111form 
systems, and for this reason i t  is necess:lrp for some senior ~ f i c e r  t o  di~.ectly s~~pel . i~r tend the 
working of group3 of parties working on snch r ~ s t e m s .  

As the main qu~st ion brfore the Cornmittre is how t o  provide a satisf;rc!tnry toprgra- 
phical map on a srale suitable for rnilittrry, civil :rnd puhl~c pn~poscs, I will give a slrolt 

description of the pl eselrt s ~ s t r ~ n ,  by n.bicll such m:llwas the 1-inch= I mile stllnda1.d maps 
and the 1 inch=$ miles degree sheets :ire 1)replred. 

1%. O r p ~ r ~ t r n l i o n  of JidJ por!l/.-JVhr~~ the srrrvey of any Iargc area has becn decided on 
by the Gc#vernrnent of India, the Surveyor-General procceds to orgi~nise a party; L I P  appo~nta 
one or two Imperial officers to it, I'rom 5 L O  7 Plov~ncial omccrr, and a number O F  surveyors 
alrd errb.s~:rveyors. If  the corlntry has  lot I reviollsly been t ~ i a n ~ u l a t o ( l  or trave~sed, as the 
w e  may bc, one or more Provincial ofic-ers either alone or under an Imprjri.11 oiticsr, who 
would take his share O F  the work, are de1)n:rd by the S~r~veyor-Genrral,  a ficld season ahead, 
to  preprre sullicieut data for the surveyors to  s tar t  work 011 the ncxt cold weat!ier. 

The nfficere, Imperial and Provincial. have, a@ a rule, to be taken from other parties, thus 
weakening them tempnranly, and the surveyor4 ;mcl sob-s~irvcyor~ are similarly obtained. 
Thus, for  the first seasl'n or $0, the nFm pir ty is composed of lnen from other pr t ies .  The 
officer in c b e ~ g e  is informed whence Iw shoulcl dram hi, Irbalasis and other menials, and 
directed to en l~s t  and inrtruct ~ u c l ~  eurve~or;  and drartsmcn, ptc., as he may require to com- 
plete his party ss rspidly ns possible. H e  1s also told where he slrould rccess, and orders 
are given him to l ~ o k  for and rent a ~ u i b b l e  hnlrs~ for thc recess office. I attach a ccpy of - - 

thc circular order* regarding the rlutics O F  011 officer on bcing c,rdrred 
Rot reprinted. 

to start s survey of any large area. An estimate of the c o ~ t  of his party - - 
is either prepared for him or by him, and submit.ted to the Surveyor-General direct or 
through his administrative officer. The in~truments necePsary are supplied by the 
Mathematical Instrument Department, Calcutta, on indent through the administrative 
&XI, end the stationery is eimilarly supplied from tho Stationery Office, Calcutta. 

Each member of the party, including the sub-surveyors on the permanent list, b 
to ~ o v i d e  his own personal tents, but all tente required for the menial eatabliehmen) 



office purposes are purchased on the  authority of the Surveyor.~eneral fro,,, one 
of the big tentmaking 6m9, generally from either tho Eld.  or ~~h  ill^, 

Cewnpore. 

Everything being ready, the party takes the tield ~ ~ n d e r  its executive and work 
is I t  is the duty of the  officer in charge to endeavour to work as economically as he 
can, consistent with the necessary accuracy, and to enlist and train the additional surveyor8 

This is a duty that  many officers object to very ~ k r o n g l ~ ,  as it  necessarily retarde 

progress for a time, and throws a lot of extra work on the assistants and others, raises 
vev much the cost rates of the party in the Years the men are under training and before they 

become efficient. When the programme for the ycar's survey is nearly ~ m p l e ~ e d ,  or the 
climate necessitates the closing of field work, the oaicer in charge reports to Ilis administre- 

tive officer, and applies for permission to return to recess quarters. In  d d i t i o n  to this re- 
port, monthly reports showing progress and the employment of each member of the party, 

are submitted by the officer in  charge of the party to the administrative officer. The maps 
of the party are fair drawn by the field surveyors, or special draftsmen, iE absolutely neces- 
sary, during the recess season, all the cornputations are worked out, charts of triangulation 

and traversing and the reductions for inch maps ere prepared, and when complete for 
a degree sheet, such a map is drawn in the office. The fair maps when rcady, generally a t  
the close of the recess season, are submitted through thc administrative officer to the head- 
quarters dramiug office (Calcutta or Ilehra, as the case may be,) for genc~a l  scrutiny, and by 
that office forwarded to the photo-zincographic office for reproduction. Proofs are submitted 
to the officer in charge through the admiuistrative officer (generally), and one OF these proofs 
is cblourcd up in the party office to show the various classes of roads, cultivation, matel; 
boundaries, etc. ; another is used t o  show the relative i~nportnnce of the villages, towns, etc., 
to p i d e  the head-quarters office in selecting the names tbaf should be shown on t h e  small 
scale maps, and a third is prepared showing any corrections tllat are necessary before the 
map is l)i~l~lished. Thesc proofs are then returned to the head-quarters office and the admin- 
istrative officer decides whether the co~rections should be carried out in tha t  ofice or whether 
the fair mannsc~ipt map should be returned to the party oficc for correction. Everything 
haviogbeen finally settled, tbc map is published. All the co~np~itations of the triangulation 
and travelsing, etc., arc carricd out by the party oEcers, and reports arc prepared on hard- 
and-fast lines and snLmitted for record to the head-quarters office, where they are cnreft~llg 
stored and ltept available for futurc reference. 

The pay oE the party is drawn by the officer in charge from the most convenient 
treasury, authority to do so bein? granted by the Comptroller O E  India Treasurics on 
the applicatioil oE the officer in  charge forwarded t l~rouzh  the administrative oficer. 
The officer in  charge also s~tbrnits to the admiuirtrativ~ officcr an estimate of the money 
he mill require each month to  meet the travcrlling aud contingeut expenses of the 
party. Authority is then t o  him to draw 1111 to the amount passecl by tho 
administ~ative oflicer from such treasury or treasuries as hc rnny have n:lmed, and he 
submits monthly full accounts oE all money hc has drawn under this authority to 11;s 
administrative officer. Tllcsc accounts are clrcfully chcckeil in  thc head-qunrters office, 

alld forwarded with full c ~ i t i c i s ~ ~ l s  to the Comptroller of India Treasuries, who again 
scrutiniscs them, and returns t ] ~ e ~ n  to the head-qnarters ofice with such orders as he 
sees fit to pass on them ; Lhe staterncut, as it  is called, which contains all the 

orders of tllc administrative oIli~cr and tlic Comptrollel; is then forwarded to the officer 
in charge oE tho party for csplanation and com~)liance, and any corrections o~dcred have 
to be sllewn in the accounls. 

This wol.k takes up a good deal of the time of tho officcr in chnrge of the party, 
but cannot be avoidcd. T l ~ o t ~ g l ~  thc budget of the Survey of India is very complicated, 

the system of accounts, as now carried out, is, I think, very simple, and I hope lllay not 
be as rcgsrds thc staff emyloyed iu c n r r y i n ~  i t  out, about which I shall 
have sometliinq t o  say i n  my rco~gnnisat,ion schc~ne. The survey year Lcgina on the  
I d  October, and  ends 011 tl,c 30th Stpt,cmbcr for field parties, hut the accotlnts are 
madc up f,,r each year cudillg 31st I larch.  So that  thc field work of onc year and the 
recess mark of the previous olle come into one year's account,s instead of t s e  field work of 



m y  one y m  rind the recess work conneoted therewith, bu t  on the  whole tbis aoes not 
eeem to be of great importance, and is  unavoidable, unless the general report is delayed 
in publimtion, as the field work must precede the recess work. 

13. Mainly on account of the enormous exteut of country over which the work must be 
ec9tbred, the paucity of communioations which renders travelling exoept on the main lioes 

{ 
suoL as  milweys, extremely slow, and of the experience of the past as regards the unequal 
quo]ity of the various surveys executed, arising from the  impossibility of sufficient supervieion 
on the pnrt of only 3 officers, namely, the Surveyor-General, the Deputy Sur~eyor-Qener~l,  
and the Superintendent, Trigonometrical Surveys, I most strongly recommend the sub-divi- 
sion of Illdia and its dependencies, exoluding Balucbistan and the tribal area of the North- 
West Frontier Province, into four groups for survey purposes, Baluchistan, etc., being 
treated separately on account oE the special nature of the work. 

14. The groups I suggest are as  follows :- 

fie. 1 gro~~p.-North-Weclt Frontier Province, Punjab, Kashmir, and the United 
Provincrs, with a total area of 310,500 square miles approximately. 

,ITo 2 ~rollp,-Bombay, Sind, Rajputanaand Central India, with a total area of 406,(J00 
square miles approximately. 

KO. 3 group.-Madras, Derar, Hyderabad, Coorg, Central Provinces and Mysore, with 
a total area of 399,000 square miles approximately. 

10. 4 group.-Bengnl, B u m ,  Assam, the  Andamans and Nicobars, with a total ares 
of 628,000 square miles approximately. 

16. For the survey work t o  be carlied out in  each of these groups, I would require fifteen 
(15) parties of the approximate strength given below, and 2 small parties for supplementary 
work in the United Proviuces and Bengal, and these yart,ies mould be diet.ributed as follows :- 

I n  No. 1 Circle 3 large parties and 1 small party. 

J J  No. J !  J ,  1 J 

,I No. 3 9 ,  4 J ,  J l  

,, No. 4 ,, 4 ,J ,, and 1 small party. 

I n  addition to  these, in my scheme I Lave provided for 2 special parties for Baluchistan 
and the North-West Frouticr generally. 

16. The large parties should be composed of- 

U m p e r i n l  Officers. 
5 to 7 l'rovincial Officers. 

32 Surveyors and Snb-surveyors. 
2 Writers. 
1 Hospital Assistant, 

and about 400 menials. 

The small parties mould consist of 1 Imperial, 2 to  4 Provincial, and a few subordinate 

officers. 

The annual cnst of each large party mould hc from Rs. 1,!25,000 to Rs. 1,80,000 according 
to the locality, and the nrcas snrveyed yearly mould vary f ~ o m  3,000 to povsibly 5,000 square 
mile4 according to the scale and class of survey and the nature of thc country. For special 
areas in which supplemeut:rry survey only is necessary, thc areas mould be mucl, greater, but 
for these I employ small ppecial parties. 

These fiLmres do not include tllc cspenses that  must necessarily be incurred in training 
the necessary staff, and are based 011 calculations regarding areas and cost rates given clse- 
wberc. Thc areas ynrveyed by esch party in the first fcw ycars will probably fall short of 
the crtimntc n-hich is for parties compos~l  of thoroughly trained men. 

17. To haporintend these parties and such as may he required on tho Frontier, I aclk 
in  addition to myfielf as directly rc~ponsiblo for thc Frontier pa~ties, for 4 Superintendents 
of Topographical Survcps, one for each circle who will be under my clirect orders as Surveyor- 







UenerdJ and mhoae duties are enumerated further on. By this mmns I hope to ensure ani- 
formity in quality and style of surveying and mapping and to ensure economy. I as Surveyor- 
General would a l ~ o  be able to  see yearly the work of each party whilo in progress during 
mcess and of a proportion of them in the field, a duty which I consider highly important. 

18. I n  the statement in paragraph 32  I give the organisation of the Imperial Bianch, 
I consider is best suited for the execution of the work oE the department in future, and 

in i t  I have provided not only for topographical, but also for trigonometrioal and cadastral 
work. At  the suggestiou of Sir John Farquharson I have dropped many of the existing titles 
and substituted simpler ones. Thus for " Assistant Surveyor-Generals " I have substituted 
cr Officers in charge;" the present Superintendents, Deputy Superintendents and Assistant 
Superiotendent.s I have called Executive and Assistant Executive Officers, while I have 
suggested that the Proviucial service officers should be called Civil Assistants. 

19. Provirzcinr! Service.-I think we should adopt the name Civil Assistant for Provincial 
service oRicers and regrade them. I would grade all the present selected appointments i.e., 

all above Rs. 500 as 1st grade ; 2nd grade those from Rs. 300 t o  Rs. 500 inclusive, and 3rd 
grade those below Its. 300. I would make no further appointments to the existing Provincial 

This has been since cbanped, and I lmve sgreed to  Service, but allow i t  to die out, and in its place 
the schcmc give11 in  the Committee's report. I would start a new graded Provincial Service open 

23.4.05. F' alike to  natives and Europeans and Eurasians, their 

pay being regulated by annual or biennial incrementm, subject to  approved service, and pro- 
molion from one grade to another requiring a qualifying examination in professional subjects, 
except for the top grade which should be filled entirely by selection from the two grades 
below. 

The educational qualifications for the ncm Provincial Service might remain the same a s  
at  present,, bat I mould make the qualifying entrauce examination somewhat simpler and 
improve the subsequent training, selecting the men most suitable for each class of work and 
giving tl~ern special training for the branch to which tbey would be eventually posted; a t  
the same time I mould endeavour to keep down this service to the  lowest safe limit which 1 
t lJnk would eventually be about 4 per party for topographical work, and I would reduce the  
number as far as possible in the trigonometrical branch, and substit~ite more highly paid 
native agency in that  branch. 

For cadastral surveys I agree with Major Crichton that the very best possible class of 
Europeans should be chosen. The molk itselE is simple, but requires organising powers even 
in the assistauts, and there are great responsibilities and temptatious attached to the  work, 
and i t  is absolutely essential t h a t  tbe officers in charge of the camps sboulrl be above suspicion, 
for it  is very dificult for the oficsr in cllarge to exercise any vast amount of control over the 
detail8 of t l ~ r  survey, rerords and expenditure thereon. I have already submitted a note on 
Provincial officers generally, but this final note somewhat modifies the previous one. 

20. Sllbordinale e s t o b l i s h ? e ~ ~ t . - A s  rcgar~ls thc subordinate establishment, I mould raise 
the standard by offeriilg better initial pay and by more careful selection of candidat~s. I would 
e n d e a ~ o ~ ~ r  to get n 1 : ~ r g ~  number of men from the ranks of the native army. The loss of the 
services of t,he numllers I should require each year mould not be felt in any way. Most of the 
men I shonlJ get nrould bc probably such as mere not in every may the most suitablc for the 
army, for esamplc, men who melc not likely to Lccome marksmen or had not shown t l ~ c ~ r ~ s e l v ~ ~  
likely to rnal;c good non-commissic~ned officers, but 1 sholllll also gct many very good men who 
did not wish tu prolong thcir scrvicc, ancl for whom Co~nmanding Officcrs wishcd to find billets. 
Special rules would have to be madc with regard to tlrc employment of such men, as I would 
have to tnkc them on tlial for Fomc jcars before thry werc definitely translcrred to the Survey 
of India. Thc-e men mould attract others of similar clasa, who for some reason or other had 
not joincd.thr natibe army. 1 have nJ fear of not getting a good lot of natrvc surveyors, if 
I start 011 thcse lines. 

21. Rerrtr i lment  andp,ry of Zmpcr.iaIaflicers.-As rcgards recruitment for and orgalisation 
of thr Ilnperi:~l Dranch a t  thc present time, thc prospects of thesc officers are very poor. There 
must he a prcnt s tag~ut ion  of promotion lundrr existing rules, and t o  increase the department 
from the bot,toln of tlie list ouly, as a t  present, mould only incrcase thc dificulties. I think i[ 



this big scheme is to be oarried through, we must change the system, and I would abolish 
consolidated pay except for the Surveyor-General, Deputy Surveyor-General, the Superin. 
fendentis, and for such civil officers as may from time to time be appointed. As such oivil 
oficen are only appointed for speoial purposes, they should be under special rules, and such 

cases as now exist ehould not occur again. For instance, Mr. Pope, who is purely 
a technical officer in  charge of one section of the head-quarters office, requiring no survey 
knowledge whatever, is a Superintendent, 2nd grade, and has officiated and mill officiate as 
Superintendent, 1s t  grade, though his duties c o d 2  be equally well filled by a far junior 
officer. hir. Ecclcs, the officer next hut  one above him, was brought out for purely mathe- 
met icd purposes and should, in  my opinion, have been specially provided for outside the 
geuernl list,, hat  he is qualified for further promotion, and has a right to look forward to 
eucoeeding t o  the post oE Superintendent, Trigonometrical Surveys, when i t  becomes tempo- 
rnrily or permanently vacant. 

I consider that me should in reorganieing, as I said before, generally abolish oonsolidated 
pay, and give to encli asoistaut the pay of his rank and some survey or departmeutal allow- 
ance, end t o  each officer in charge of a party the pay of his rank +survey allowance +charge 
allowance. The Superintendents, who mould be specially selected officers, should get  con- 
solidated pay. The Superintendent, Trigonometrical Snrveys, should draw higher pay than 
ally other Superintendent. The officers in charge of tbe head-quarters ollices should get 
pnp of rank + survey allotvance + charge allowance, and iE stationed in Calcutta, a special 
local allomence. The a l lo~ancc  to the officer in  charge of the Tidal Party should cease ; there 
is no necessity for i t  whatever. 

To meet the present emergency I would recommend the appointment of a few Captains, 
Royal Engineers, who have had experience in either the  p~iblic works or military ~ o ~ l i s ,  as 
well as a number of Subaltern officers, Royal Engine~rs, ant1 Indian Army. I would attach 
the Captains as \\,ell a s  the Subalterns to Dehra for a short course of instruction before 
d r s f t ~ n g  them into circles, and would attach each Captaiu to a survey palty for one field 
scason Iufore giving him chargc of a party; his actual knomletlge of surveying will, h o w  
ever, be small, and it is esse~lti:~l for this reason that he sliould be under the eye of a Circle 
Snperintcudent, t o  whom he could reacl~ly go for advice and help a t  any moment, and from 
whom he could derive the mass oE his instruction. Sub:dtern officers I mould tr-ain, as a t  
preeent, a t  Dehra and in t l ~ e  field io the Berar party. After s time they would take the 
places of the temporarily appointed Captains ; for such appointments I would only make at 
thc commencement of the reorganisatinn end for a five-year period only. I would also 
appoint no Snbaltcrne for a longer period than five years in the tirst instance, but allow the 
Sunreyor-Gcneral to apply for the retention oE their services for a furthcr period if consi- 
dcred ad~isable ,  and I mould not neces.arily discharge :11l the Captains specially brought in 
a t  the end of their five years, but their retention should be exceptional. 

22. Removal qf the  <S'rrr~:ey o j i c e s  fro,n Cal~sl la . -~is  regards the present head-quarters 
office, tbere is a strong feeling in certnin quarters that Calcutta is not a suitable place, 
and tbere cnn he no doubt that the climate is moat unsuitable for prolonged residence 
and work of the nature cjf drawing a l ~ d  engraving, but we have in our reprod~ici~ig offices 
and in the ~ l a t h e r n a t i ~ a l  Instrument Ccpartment, a very large amount of machinery 
and almost a11 thc workmen arc Calcutta horn and bred, and I do not think it  is practicable 
to move eil her of these ofEcer, nor would it be economical to move one without the othcr, 
89 though the supcrintendcnce of the morl; of the Photographic ant1 Lithographic office is 
sufficient to occllpy the full time oE an energetic Sul>crintt~ndent, that of the Mntl~e~natical 

Instrument Department is not, thnrlgh it nll~at have nn officer a t  its head. I wr.uld be 
very glad to wc the first nnrned offices rcmovetl from Calcutta, namely, the Drawing 
and Engravin:, and with them as a conscqu~ncc thP hIap Record and Issue office, as well as 
tbc Snrreyor-Gcneral'e and Del)uty Snrvcyor-General's ofice.:, a11 of which are under one 
roof. I f ,  3s I have suggc~tcd, ~ V C  hreak up India into Eool. circles, and I consider tbis is prac- 
tically essential, thr! change mrulrl atlmi~. of the dcccn~r.~l i~at ion of the &lap Record and 
lteue offices, sod indeed I think fnr effec~ive working wo111d llecessiIatc tbis. 



The abolition of the post of Deputy surveyor-General in its present form, and the 
subetitution of the Superintendents of Circlqs for his and the Surveyor-General's minor 
ministratire work, will necessitate the  amalgamation of his office with that of the Surveyor. 
oenernl, and I am inclined to advocate the removal of the Sorveyor-General's office, i.e., the 

and corrcspondence offices and the drawing, eograving and map record and iseue officee 
from Calcutta to a site near Hajpur, whicli could be e:~sily and cheaply obtained, and would 
be handy in many mays. I would in that  case Lave one officer in charge of the Photogmphic 
and I,ithographi~ and Mathematical lnetrurneut offices with an aseistant, who should be an 
Imperial officer, only in Calcutta. 

93,  ,Ifnp Record offices.--The map record office for Beugal and Aesam oould be placed 
in chargo of the Superintendent, Cadastral Surveys, whose head oGce should be, I think, i n  

Calcuttga, 

The other map record a ~ t d  issue offices I would 1oc:tte with the circle drawiug offices a t  a 
near Dehra and Rajpr~r for NO. 1 circle, iu Poona for No. 2 oircle, in Bangalore for No. 3 

circle, and in Iiaymyo, h4eiktila or Mandalay for No. 4 circle. I have put the map record 
altd issue office for Bengal and Aseam in Calor~tta for the sake of convenience and because such 
an office csuld readily be looked af ter  by the Super i n  tendent, Cadastral Surveys (Bengal), and 
it would be iuconvenieot to  hnve to send all the way to Burma for maps of Bengal or Assam. 

With a permanent ofice in  Burma, I have no doulbt whatever me shall be able to  recruit 
excellent Burman draftsmen and gradually Burman surveyors for the topographical parties, 
and I have no fear of the clerical establishm~wt of tlin Surveyor-General's office nor the 
drafts~nen of the Calcutta dr:bwing office raising any serious objection to a move to the United 
Provinces, but I could easily replace such as did object. 

To move the mechenical offices mould not be so easy, aud mould cause serious disorganisa- 
tion for probably se\teral years. 

24,. n e c e s ~ i t y . f o r  dec~ntraZisa1ion.-I 11a.ve said elsemhcre that  I consider four Superinten- 
dents for the proper rxecut,ion of [he topographical prvg ramme necessary, and the establishment 
oE a drawing and map record office in each circle as moe: ~dvisable. I t  has been found 
in practice that i t  is imp ~ssihle f ,  r t.he Snrvcyor-Gen-ral, Drput,y Surveyor-General and 
Superinten~lent, Trigonometrical Surveys, to exercise the d e ~ r e e  of supervision over the field 
parties even a t  the present time t!~a!, I aonsider is esse~itial for satisfactory and uniform work. 
I believe Sir John Farquharson does not agree tvith me that  this inspection is essential, necessary 
or even advisable ; but cvery officer of experience in the Department considers that it  is most 
essential and necessary, and I have no doubt wl~atlver in my own mind that this is so, and it 
mill I,e still Inore essential iF, as I think we must, we bring in senior oficers For charge of parties 
without previo:is training in the Dep ~ r t ~ n e l ~ t .  At the same time nrit,h sucll st1 enormous increase 
in tbc number of parties and area yearly eurve\cd, it  will be still more impos~ible for the Sur- 
veyor-General to inspect iodividu 11 ljart,ie;, and t.herefore some guiding hand must be available 
locally to advise and direct as wcll as criticis0 the work of individual parties At  each statiou- 
Dehra, Poona, Bang~lorc ant1 Maymyo or Malldalay or Meiktila-I would have a central office 
capable of holding t:he circle d r a w i ~ ~ g  and rnap rccord and issue offices and the recess strength 
of the circle field partics. At  each oE these officcs also there shou:d be a small expense section 
fitted with spare instruments, drawing ~nnterials and stationery. 

26. The dut,ies oE the S~~pcr i l~ iendcnt  mo111d be-- 

1. Thc arrangements with Local Governments for the main details oonnccted with 
t l ~ c  w o ~ k  of cach of his field parties. 

2. The recruiting, t.raining auc! d ih ibu t ion  of the necessary field staff amonget the 
parties under him. 

8. Inspection of the parties in the ticld. 

4, General superintendence of the fair mapping of his partics during recuss. 

6, Immediate ~u~crintendence of the small scale mapping derived from the stmdard 
sheeta 01 his parties. 

(1 a urC) 



6. Core and maintenance of all teoords and the dietribution of dl map,  ebc., fo+ hie 
circle. 

7. The supply of the necessnry instrumentq stationery, eto., t o  his parties. 

8. The maintenanoe and repairs of all Great Trigonometrical stations and level bench 
marks within his circle. 

9, The record of ohanges in topographical and artificial features and of boundsrieb 
within his circle, 

10. That the work of his circle is oarried out mit,h due regard to economy and effi- 
ciency. 

11. The preliminary scrutiny of the accounts of his parties and the preparation of the 
budget estimate for his cirole. 

12. 'I'he preparation of the genernl report for the oircle. 

13. The preparat,ion of the qualification reports of his officers, Imperial and Provinoial, 
and recommendations as to changes to be made in the personnel of his parties 
onring t o  retirements or officers proceeding on leave, and recommendations for 
promotions of subordinates. 

I mould also put upon the Superintendent, No. 1 circle, the enlistment and tlaiuiug of 

such sluveyors as are required for the trans-frontier parties. 

I also, a t  least o n c ~  a year, assemble a11 the Superintendents for a oonferenoe on 

survey matters generally, the record of these conferences being published departmentally. 

I consider it most desirable that  officers in charge of parties should not be responsible for 

the of their parties ; if each individual party officer is to recruit for himself, there 
will a t  once be rivalry and comp~tition in circles, and each officer will encieavoor to get the 
better of his neighbow. I should eocourage officers t o  obtain suitable csad'idates, but their 
entertainment and subsequent employment should rest with tho Circle officer, subject of 
couree to the final sanction of the Surveyor-General. 

26. By my division of India into four circles, I have so arranged that  each Presidency and 
Local Government will have one offlcer only beyond the Shrveyor-General with whom corre- 
spondence mill be required ; by the eub.divisions as laid down by Sit John Varquharson, and 
indeed by almoet any arrangement of partks working direct under the orders of tbe Survepr- 
General, references to Local Governments would have to he made by soveral otfrcers in charge - 

Sir John Fsrtlohrrson's scheme No. 1, dnbed 2ard of parties and confusion would arise. For instance, 
Pcbrusry 1905, now aoperseded by bi, schema of 
18th A P I ~ I .  in scheme No. 1 (though I wo~llcl very much prefer 
8 block syetem if it mere poesible witbout confusion,) the Bombay officials would have to be 
constantly referred to in minor difficulties by the officers in chorge of Nos. 3, 8, 9, 1% and 14 
partien. The Madras officiale would have t o  deal with 13, 14 and 16. Mysore ~vould deal with 
1 2 m d  1 4 ;  Hyderabad with 1% and 13; the Central Provinces with 9, 1 0  and 13 ; Bengal with 
6 ,  6, 10, 11 and 13; Rajputana and Central India Agencie.q with 2, 3, 4, 8, 9 and 10;  the 
United Provinces with P, 4, 5 and 9 ;  the Punjab with 2, 3 and 4. While the offioer in charge 
of each partry, except Nos. 0, 1, 7 and 15, would have to deal with a t  least two gets of high local 
oficials, and I coneid~r these facts are very great drawbacks, sod mould lead to confusion and 
friction. The eame applies more or less to the alternative scheme. 

By my arrangenent the Surveyor-Ueneral'e hando will be quite fully occupied; he will 
have the immediate euperintendence of all the actual trans-frontier work, and through his six 
Stlperintendents of all the otlter work of the Department, besides the whole of the general 
adrninietration of the Departmeat. 

I ouneider tbet my arrangement will tend both to efficiency and economy, end that it  01 

mme eimilar ecl~eme is eseential. 



27. I quote an extract From a report by Captain Ryder, Royal Engineers, whicll ie perhap0 

recording- 
(( I consider it of the greatest importance that officers in  charge of palties should be under 

snbstantidl suPe~vision and not the present day shadoay system. I have been moat, of my 

tirne in directly under the Surveyor-General. 1 have never had my work inspected in 
the field, nor has it  ever come to my knowltldge that any party directly under tho 8urveyd+- 
General has ever been inspected in the field. At the usual inspection the officer in ebarge of a 

can shorn the inspectitlg officer any particular work or keep it  out of his sight just ae 

hc likes, If the inspecting officer notices any thing incorrectly surveyed, it  is only seen a t  the  
of recess when tho fair map is practically finished, and ml~en it is not worth while keeping 

the map back for a year for the alteration to be made. * * * * 
('There being so little check and the officers. i n  charge of parties haviug such an absolutely 

free hand, I think that  if the Surveyor-Geueral does hy close inspeclion find out errors, there 
is a slights feeling OF resentment and a feeling that  the Surveyor-General is interfering too 

with executive details, and yet to have the Department properly administered and the  
maps ail drawn and the country sor\cged on .z unifornl system, close supervision is necesmary. 

"The present system of inspection by flying visits once a year during recess is  really no 
inspection a t  all. I think, as matters now sland, an officer in charge can be as dack as he likes 
and bring in any erratic and peculiar ideas he may have which will not be noticcd till too late. 
A system by whicll the officer in charge of n circle would have a permanent office in which all 
the parties in his charge mo~~l i l  recess mould be excellent." 

This is the only w ~ i t t e n  opinion I have, but i t  coillcides with that  of other senior officers 
wit11 whom I !lave discussed the futulv, and is fully horneont by my experience as an assistant, 
as ex~cutive other, as Assistant Surveyor-Geueral, Deputy Surveyor-Gcueral aud as Surveyor- 
General for a period of over 24 years. 

28. I do not consider that the appointment of Superintendents of Circles would destroy 
progress and initintive in officers in chargeof parties, but it  mould have a controlling influence, 
andivhile r ~ j r c t i n g  some would cxtcnd other l~seful changes into the morkof adjoinillg parties, 
and all such rnalters would bc fully discussed and lcg~slated for a t  the annuel meeting of 
the Surveyor-General and his Superintendents. 

29. The duties of the D ~ p u t y  Surveyor-General mould he- 

1. To hold charge O F  the head-ql~arters corrc-pondcnce ofice. 

2. To audit thc accounts of the  topographical hrancll. 

3. To prepare for tbe Surveyor-General thc general accounts and budget estimates of 
the mhole Departmenl. 

4. General snpcrvision of the head-quarters offices during the absence oE the Surveyor- 
Gcoeral. 

30. Thc duties of the Snperint~udent, Trigonomctrical Surveys, mould be- 

1. To Saperi~\tend thc \vorlring or the trigonometrical and scientific branch. 

2. To audit the  accounts of tllat branch. 

3. To prepare the budget estimates for that  branch. 

48. To generally sopcrintcnd the drawing and reproducing offices a t  Dehra. 

5. To superintend the instruction of Inlperial and Z'rovincial officers in tlieortlticnl 
surveying, and ~pccially tllc training oE nssistants for his own bmncb. 

6. The inspection of his field p:~rtiefi. 

31. The dnties of the Superintendent, Cadastral Surveyu, mould be- 

I. To superintelld the ~vorking of the cadastral parties in  Bengal and Burma. 

2. To superintend the Bengal drawing office and to act as general adviser to the 
Surveyor-Gencml 2nd eucll Local  government,^ as may require information wit11 
regard t o  fiscal surveys. 

3. To train the Imperial and Provincia.l officers required for such surveys, and to 
recruit and train tho nccessary subordinate staff. 



32. List of Imperial Oficeru of the 8uruey or India under my acheme. 

(1 Surveyor-General. 

I 
1 Deputy Surveyor-Qeneral. 
1 Pernonnl Assistant to  the Deputy S n r v e ~ o ~ O e n e ~ u l .  
1 Officer in charge hend-quarters Drawing, Engraving nnd Map Record and 

Ipsue O5ces. 
I 1 Officer in  charge Photographic and Lithographic and Mathematical Instrument 

Head-quarters staf ... { Offices, Caloutta. 
1 Assiatant tn the officer in  charge Photngfaphic and Lithographic and Nabhe. 

matical Instrument Offices, Cnlcntta. 
1 Officer in  charge North-West Frontier end t rans-froher  map compilrrtion and 

records. 
I - 
I 7 
I--- 

(1 Superintendent, Trigonometrical Soi~eye.  
I 1 A~sis tant  to Superintendent. Trigonometrioal Gurveys. 

Zbgonornetrieal a n d  Scien-{ 1 Officer in  charge Compn~ting Office and Photo-Zincographic Office, Dehra. 
fiJfc Stllfl I - 

I 3 
L- 
(4 Superintendents, Topogrnpbical Surveys. 
I 1 Superintendent, Cadastre1 Sumejs. 

f i d d  Wo$ ... ... ( - 
15 
1 - 

Totd  Staff 1 6  offioera. 

f16  Officera in charge 16 Topngraphical parties i n  India. 
2 Officers in charge 2 Frontier parties. ( 6 ORicers in charge 6 Scianfific ITrigonometrical) parties. 

Ezeertive Oflcers ... { 4 Oficere in charge 4 Cadastral partles. - ... Total ( 27 Execotive Offioers. 
' L- 

(15 for 15  Topographical parties. 

I 2 for 2 Supplementary Survey Detachments. 
4 €or 2 Frontier parties. 
2 for 2 (Trigonometrical) Scienlific parties, G. T. triangulation and levelling and 

msgnetii  parties. 
" ~ c u " ~ o ~ c ~ ~ {  1 g p r e  omoer for ~ a d a ~ t n ~  Suneyn. - 

Total ... 24 Aasietant Esecutiva Officers. I - ... Qrnnd Total 166 officers of the Imperial Branch. 

33. Provincial and Sitbordinale Services- 

By the July '' Green " List the Provincial Service co~~sists of- 
Present  Strength. 

2 Extra Deputy Superintendents, 1st grade. 
3 ,. ,, 2nd ,, 
6 (2 supernumerary) Assistant Superintendents, 1s t  g l d e .  
6 P 1 0  2nd ,, 
9 9 ,  3rd ,, 

15 **  4th ,, 
17 t) 6 t h  ,, 
23 )I 6th ,, 
23 &b I *  1st ,, 
27 ,, 2nd ,, 
29 I, ,) 3rd ,, - 

Total 169 nE which 4 appointments aro vacant, namely, those nf tho Extra Deputy Buperintendents, - 1st grade. and 2 in the 4th grade of Extra Amistant S~~cr in tenden te ,  the  pilot appoint- 
mentq in the Imperial Service not having yot gone suffioiently high to  enable the 

I Provincial nppointments to be filled, and there are two vacnncies a t  the bottom of tbe 
list due to death m d  retirement. 

Their distribution ie as follow0 :- 
... ... ... (1) Topngrnpl~ical and Frontier Survr js  ... ... 6 1  ... flc~e~ltific or Trigonometrical S n ~ v e j a  ... ... ... 12 ... ... (21 Cadastral S o w e p  ... ... ... 29 

('3) On deputation or working under Local Government but not aeconded ... ... 9 
W ~ t h  Head-quarters or other drawing offices, etc. ... ... ... 17 

... W ~ t h  Trigonometrioal Branch office ... ... ... ... 3 
... ... (4) Special duty . . ... ... ... ... 1 ... ... Leave ... ... ... ... ... 1 

Under instruction ... .,. ... ... ... ... 20 
... ... (5) Vsenncies ... ... ... ... ... 6 

160 - 
&-ole.-(1) Tbis incladee all  the men employed in Forest S u n e y  partiea. ( 2 )  Bengsland Burme. (3) Asam 

-d United Provincem. (4) Seiatan Miraion. (6) Bour of these cannot be filled under p m e n t  roles. 



84. Re~rganisal io~ Strength.-With regard to Provincial officer0 in the fubre, I 
that we ehall require, all bid- 

For Topographioal and Frontier 8nrveys ... ... 
... For Trigonometrical or Scieatific Field parties ... 
... Cadastral Surveys ... ... ... 
... On special duty with Local Govemmentr (aay) .,. 

With Head-quarters drawing office (say) ... ... 
With Circle drawing offices ... ... ... 
With Trigonometrical Branch offioe ... ... ... 
Under instruction to fill vacancies and for maeltien and leave 

... For special duliee ... ... ... 
For the Forest Surrey drawing ofice ... .,, ... 

Total 

There will he no use hurriedly recruiting tbc extra officers required ; t,hey should be 
recruited proportionately to  the number of surveyors I can annnally recruit and train. 

35, The total number of surveyors required for the  Topographioal parties will be approxi- 
mately 630, namely- 

32 for each Topographiaal party ... .,, ... ... , =400 

... 30 for supplementary work .,. ... ... ... = 30 

... 40 for Frontier work ... .., . . . . . . .  ... = 40 
80 under training ... ... ... ... ,,. 

Total 

I have assumed in these calculations throughout that  Forest Surveys as a branch mill 
cease to exist, and that the work will generally be on the ordinary scale of topographical 
survey, only special areas being surveyed out of turn or on special scales to  meet the w g e n t  
requirements of the Forest Department. 

36. Clerical J's'stablbhment.--With regard to the drawing and the clerical establishments 
of the head-quarters offices at Calcutta and Dehra, changes are most necessary, even if no 
change is made i n  the superintendence and locole of these offices. Some years ago in 

consequence of the clerks i n  some of the smailer offices not having equally good prospects as  
those of the Surveyor-General's office, General Strahan put forward a scheme amalgamating 
on one list the  cle~-ical establishments of the Surveyor-Cfcueral's, Deputy Surveyor- 
C+encral's, Drawing, Photographic and Lithographic, Mathematical Instrument and Dehra 
offices, with the rcsult that  n7e have now many clerks drawing far  more pay than they mill 
ever bc worth, and others for whom there is little prospect of the promotion they deserve, 
and the system works extremely badly. The establishment is too small to  apply the rules of 
the Secretariat offices to  it, and the powers of the Surveyor-General are too restricted; 
he cannot even employ (as far  as I know) temporary clerks in  case of emergency, and 
the system of recruiting from unpaid apprentices, and allowing such men to rise through 
the various grades, possibly to  tbc top of the tree, mas inadvised, and as a consequence me now 
find our officesfull of clerks of t,he most limited attainments, most of them being but 
copyists. The system has of ]ate years proved so disastrous that  a certain number of ~uperior 
clorks have becn brought in  from outside and put  into some of the responsible positions, and 
every promotion, te~nporary or permanent, now rcquires rcfereucc t o  one or other of the  officers 
in charge of the sub-oficcs, though all promotions must be made by the Surveyor-General, and 
the oficers in charge of the  sub-offices, drawing, photographic and lithographic., etc., have uot 
sufficient power over their clerical I f  we change tlie present organisation of the 
lmpcrial staff, wc should also change that  of the clerical, and make each office as regards i ts  
clerical establiehment indcpendcnt of the other, and the same system should apply t o  the drawing 
offices at  Calcutta, Debra and the North-West Frontier drawing office ; and in addition to the 



fired in eechofflce, the flnrvey~r-Genere1 ehould h v e  power to  -notion the 
temporary employment of extra clerks and draftamen a t  any time, subject to  the limits of his 
ssnctioned budget grants, without reference to the Government of India. 

37. Recess 0fleea.-Up t o  the present time there have been no regular offices or recess 
quarters for the field parties, and each party had t o  find and rent from year to  year such 
private dwelling-house accommodation for its office as it could in the station a t  which it was 
ordered to recess. I have never seen yet a thoroughly suitable office of this description, and 
none of them have, as far as I know, ever had suitable storage accommodation and furniture, 
Every p r t y  has, in i ts  personnel and its accommodation, lived from hand to mouth, the pereon- 
nel being dependent on the sudden calls of Government for special or new surveys, which 
necessitate the formation of new parties or detachments a t  the expense of t,be existing ones, 
and the accommodation being dependent on the will of the landlord. 

38. OE late years illstead of increasing the Imperial Servicc to  meet the extra work that 
been required of the Department, i t  has been decreased. The prospects and pay of the 

Provincial Service have been improved a t  the expense of the Imperial, but this has in  no way 
etrenglheried the Department,-far from it. The Provincial Service officers who have benefited 
or will I~enefit by the change are mostly too old and too exhausted, t o  be in any way suitable 
for toyograpbicsl field work, and would never have been, i n  my opinion, satisfactory officers 
in  charge of parties. 

39. Sl~pply of tents, etc.-As regards tents, I would recommend that  all tents for the use 
of the Department be in future supplied a t  Government expense, and  issued to parties by 
the Circle officey in accordance with the requirements of the party. The Circle officer, when 
inspecting, mill have to  see that  these are in proper order and that  no unnecessary tents are 
employed. The Civil Service Regulations regarding carriage of tents and camp equipment 
should be modified. 

PO. Suggestions for itnmctliate aclion.-If the Committee agree t o  my scheme generally, 
I mould ask that the Surveyor-General may be authorised to  nominate one Imperial officer 
of standing to visit the various Circle centres and in conjunction with the local authorities 
dram lip a scheme for the accommodation of the various partics and offices in  each Circle ; 
he w ~ u l d  havc to select sites and get out plane and estimates of buildings, etc. 

I mould also ask that  the Surveyor-General be authorised to  appoint one Imperial and 
from four to  eight Provincial officers to  recruit and start trainiug the sub-surveyors that 
will be requircd within the  next year or two, one or two oscers for each Circle in accordance 
mith the llumher of recruits obtained. 

The military authorities should also be approached mith a view to arranging for the 
supply of a certain number of sepoys or non-commissioned officers from the regiments in 
each circle for employment in the Survey Depsrtn~ent. AS much of the work is being 
done for military purposes, they should be only too willing t o  afford the Surveyor-General 
all possible assistance in this direction. 

41. Procinckal Service.-It has always seemed to me most necessary to encourage thrift 
in thc Provincial Scrvice, and more than one officer, onc quite a junior one in that service, 
haq approached me on thc subject, and I mould strongly rocomlncild Lhat a firell proportion 
of thc pay of every officer be dcducted monthly and ~nvested in somc Government security 
for him from the very commencement of his service. 

I t  should bc illcgxl to borrow u~oncy on the savings thus nccroing. The prcscnt system 

of Life Insuraocc is, in my opinion, in many cases but a trap for getting me11 iuto debt; 
they insurc their livcs for the purpose of borrowing money and in conficqncnce become 
more and more involved in debt. 

I ~vould also rccommcnd that every European or Eurasian oficer of the Provinoial 
Sersicc be compulsorily m d e  to join the so-called Volnntccr Corprc. If wc have Circles, 
such as I havc advocated, each Circle hend-quarters should be able to turn out From 26 to 30 
volunteers, and promotion in the department ehould to some extent depend on effioiency 
as  a volunteer. 

F. B. LONGE,  Lieut,-Colonel, R.E. 







Of the total area of 340,500 square miles, the survey of 38,400 squarc miles baa been lately 
completed, so that  303,100 square miles remain to be dealt with. 

I n  this group I had also placed originally Baluchistan and the tribal areas of the 
North-West Frontier Province, but these areas are so involved with other than survey 
considerations, and the work is of so confidential a nature, that I have decided that all such 
areas should he dealt mit,h by special parties working under the direct orders of the Surveyor- 
General, who will, I presume, be generally with the head-quarters of the Government of India, 
in close touch with the Foreign Department and Quarter Master General's Department. 

Province. 

---------- 

Punjob and North-West Frontier 
Frovince. 

Ditto ... 

Ditto Revision 

Ditto JIapping 

.---- 

. [ Ditto ,.. 

- - - - - -  
Totnl .., 

Survey. 

Sq. miles. 

6,COJ 

... 

- - - - - I  

... 

... 

... 

..a 

... 

Ke.surveg. 

Sq. miles. 

... 

26,600 

... 

... 

... 

..a 

,.. 

R"ision 
"rYeg' 

Sq. miles. 

... 

... 

24,600 

19,000 

--.-------- 

... 

.,. 

... 

Cost for 
Province of 
each class. 

- - -  
Re. 

2,40,000 

11,97,000 

2,46,000 

95,000 

6,61,500 

1,46,000 

------.-- 

25,34,500 

Supplemen- 
tary 

survep. 

Sq. miles. 

... 

... 

... 

... 

4I,100 

14,500 

... 

Scale of 
survey and 

cost.rate. 

A t  Rs. 40 
per sq. mile. 
1" = 1 mile. 

A t  Rs. 46 per 
uq. mile. 

2" = 1 mile. 

- , -  

A t  Rs. 10 per 
sq, mile. 
Nostly on 
2" ~cale, 
par t  on 1". 

At  Rs. 6 per 
~ q .  mile. 

~ l t  Rs. 16 per 
~ q .  mile. 

2' = I mile. 
A t  Rs. 10  per 
sq. nlilo. 



I n  the Punjab I consider the areas for re-s~irvey should be carried out on tbo 3" scale. 111 
the Himalayas the cost was nearly Rs. 70 p3r square milc, i f  not quite, but in the arc:ls under 
re-snrvey me shall rcquire little triangulation, and I think Ra. 45 per square mile sl~ould cover 
the C O R ~ .  

The original work in Kangrx should bn on the 1" scale, and mould oost, owing to difficul- 
ties of the country and distsnce~, s t  lpast Rs. SO per squara mile. 

The revision worlr in the plains sl~ould not cost more than Rs. 1 0  per square milc, I hhink. 

Ro-survey. 

Sq. miles. 

... 

13,700 

19,800 

... 

, - - - - - - - - -  

... 

... 

... 

- - - I - - - - - -  

... 

Province. 

- 

... United Provinces ... 

, 

i 
Ditto ... 

' '  I 
Ditto .., .., 

. - - - -  

Totsl ... 
- -  
Knsbmir ... ... ... 

Total ... 

I do not think me could put down the survey of Kashmir a t  less than RE. 30 per square 
milc. I do not put i t  a t  a higher figure as t,hc country is bold, and only here and there will 
eurvcy in greet detail be possiblc or advantageous, and thc scale should be 1"= 1 mile. 

Surrey. 

- 
Sq. milee. 

4,200 

. a -  

... 

... 

... 

... 

80,900 

... 

Sq. miles. 

... 

- - - - - - -  

... 

... 

19,800 

... 

... 

... 

... 

Supplemen- 
tary 

aurvey. 

--- 
' Sq. miles. 

... 

... 

... 

... 

48,300 

. - - - - - - -  

... 
- - -  

... 

... 

Cost for 
Province of 
each clam. 

RII. 

l , i 6 , 0 ~ 0  

4,11,000 

4,85,000 

2,3i,600 

5,?9,600 

18,39,?00 

24,27,000 

G8,50,700 

Scale of 
survey and 
co~t.rate. 

At Re. 30 per 
aq. 111ile. 

1' = 1 mile. 

Hills at Rs. 
30 per eq. 
mile. 
1" = 1 mile. 

Plaine a t  Its. 
25 per sq. 

mile. 
2- 1 mile. 

At RE. 12 per 
eq. mile. 

2" = 1 mile. 

A t  Rs. 12 per 
nq. mile. 

2" = 1 mile. 

A t  Rs. A0 psr 
sq, mile. 

1" = 1 anile. 



Name of Provinae. 

--- 
... Sind ... 

Central India and Rajpu- 
tane 

- -- 
Total .., 

Survey. He-survey 

-- 
Sq. miles. Sq. miles. 

2,700 ... 

Supple- survey 
mrntnry required 

s U r v e ~ .  I , survey. at pre- 

Sq. miles. I 
143,800 Prnoiically all 

on P, but re- 
vision will be 
heavy. - -  

53,000 (a) hlaps on 
scnle available. 

(b).Light rcvi. 
sion, - -  

209,000 (c) Desert ares ; 
g r e a t  p a r t  
aurveyed on +' 
scale. 

I n  Bombay the Belgaum and South Maratha Aurvey cost Rs, 22.5 per square mile for 
?,1,032 square milce on the 2" scale. Hevision should not cost more than Re. 10 per square 
m i l e  

Province. 

Bombay ... ..a 

--- 
Bombay ... ... 

... Sind ... 

... Sind ... 
- - I  

Ccntrnl India nnd Rnjpn- 
tana 

- -  
Central India and Rnjpn- 

tmn. - -  
Total ... 

Cutc l~  survey cost Re. 34-4 per srl. mile, 2" scale. 

Deccan 11 J l  11 35-4 I J  1, 11 11 11 

Q w ' n ~ t  I, ,I ,l 36 ,J 1, 11 1, 1, 

These latter surveys liave few or n u  heights, and mill require o good deal of revision, the 
o o ~ t  will not be lees than Re. l e  per equare mile, though they are probably the most detailed 
surveys in India. 

Scale of survey and cost-rate. 

At Rs. 12 per square mile, 2" 
scale. -------- 

At Rs, 12 per square mile. 

Rs. 15 per square mile, 2" scale. 

Re. 2 per square mile. 

-- . _ -  

Rs.15 per aqnare mile, 1" scsle. 

--.------- 

Rs. 30 por square mile, 2" scnle. 

.------ 

Cost for 
Province of 
oach alasa. 

Sq. miles. 1 Sq. miles. 

217W I ... 
Sq. miles. 

... 
Rs. 

32,400 

16,93,200 

2,71,600 

69,800 

7,86,01)0 

---- 
... 

18,100 

... 

62,400 

... 

- 
... 

... 1- 141,100 

... 
- - - - - - -  

... 
-------.--------- 

- -  
166,600 

- -  
... 

... 1 34,900 

I 
... 

... 

-- 
... 

- - -  
... 

46,98,000 

- 1  
75,60,900 



Bombay, Sind, Cenlral I d i a  and Hnjputann.-In Bombay the  last surve s are preoticallg 
on the suls $"' L mile, and  we, I think, will agree tha t  the  revision mhouird be o n  t h e  #arno 

soale. 
There is about 3,000 square miles On the  4'' scale only in the  extreme north-west border. 

ing on Bind and about 3,000 o n  the 1" scale bordering t h e  Central  India Agency, 

The cost-rates for these surveys a s  followe, taking t h e  mean of t h e  rates for a s  many 
as I can get  from t h e  records :- 

2" Scale. 

I n  Central India t h e  cost-rates are  not obtainable, b u t  1" work for  2 seasons in Malwa 
cost Rs. 37.6 per square milc. 

I n  Rajputana, i n  1883-1886, i t  cost approximately Bs. 20 p?r square mile. 

1883-1Y8b is t h e  1 s t  year in which cost-rates are  given in  t h e  report 

I n  Sind from 1995  to  1903 ~nclus iae ,  t h e  cost-rates for  2" work works out  per square mile 
at- 

Trinngulation. Traversing. Detail survey. Total. 
Nil probnhly. 10.8 14.7 25.6 

The costerate for  4" work in t he  desert of Sind works ou t  per square mile a t  about-- 

I 
Dct,ail survey. Total. 

ATi 1 4'3 I = 12.3 / x 18 = 18.6 (A) 

TOM. 

Re. 

27'4 

- 
36'0 

34.4 

- - _ - - , -  

35.4 

-__- 
28.6 

-- 
33.6 

Name of Party or District. 

10 and 11 parties. 

Bombay (Kevenue), 1877-1883 ... 

Belgnum and GII jrat (Topograph- 
ioal), 1883-1892. 

Cotch, 1883-1886 ... ... 
- -  
heran, 1883-1886 ... ... 

South Maratha, 1884-1896 ... 
- - - -  
Mean .. . ... . . 

On the 1" scale it is about 
I I 

Eetima!ed cost of 
rev1810n. 

Rs. 10 to 12 per aqusre mile. 

----,- 

1,  

_---- 
~1 

11 

, -  

I )  

---- 
3 

Tmversing. 

per square 

... 
-- 

6.3 

13.1 

6.6 

6% 

Trimgu- lation. 

Rn 

... 
-- 

P 2  

- - - -  
7.8 

8.9 

- - -  
7 .O 

7.7 

8 1  Nil 1 101 / = 18.4 1 
I n  order to srlrvcy t h e  desertq of Sind and  Rajputana  on the  1" scale, I consider t hn t  a 

rrto of Rs. 15.4 p6.r sqnarc milc will be snl[icic.nt. This would enable us to have a complete 
1" map of Sind and Hajputana.  

I n  1982-86 in  Rajpntana  t h e  cost-rates for  1" work worked out per square mile at about- 

. 
mile. --- 

. . . 
--- 

22.5 

13.5 

19.9 

16.0 

Trisngulation. 1 Trnveising. I Detail survey. 

3.8 1 ... I 4 6  

Mean of A + B'for in dcecrt. 

- 18.6 + 12'4 30.9 
---= - E 15.4 

2 2 

x 18 = 12.4 (B) 



Of which arms 19,000 square miles is new mork, and will uot require rcvision iu the 1st edi- 
tion of the new series, leaving 587,000 square mile3 to be dealt with.  

I n  the Central Provinces there has been a good deal of forest survey mork ml~ich, 
however, mill, I t h i n e  have to come under ,the term revision, though i t  will be mostly for 
heights and contouring :- 

GROUP 111.-Cost of arrseys. 

. 

... Hjdernbad 

Berar ... 
- -  
Mysore ... 

Coorg ..- -- 
CentralProvinces 

Madras ... 

... Total 

- 
Proviucr. Cost for Province 

of each clses. 

2"= 1 m., Rs. 30 per cq. m. --- 
2"= 1 m., Rs. 30 per sq. m. - 
1"=1 m., Rs. 12 pcr srl. m. -- 
1"=1 m., Rs. 30 per sq. m. 

Survey. 

- 
83,700 

17,700 

... 

Snpple- 
m e n t ~ r y  
eurvay. 

- 

... 

... 
- 
... 
- 
... 
-- 
... 

... 

... 

Scale oE snrrcg and cost.rate. 

2"= 1 m., Re. 30 pcr sq. m. 

KO norrey 
at pmaent 
reqoired. 

... 

... 

... 
- 

... 

(aj12,OOO 

... 

--7 

12,000 

Total. 

82,700 

17,700 

29,400 

1,600 

- 
115,900 

------ 
151,700 

399,000 

Rs. 

23.,H1,000 ---- 
5,31,000 
-- 

3,52,800 

49,000 - - 
G,99,000 --- 

14,50,800 

10,80,000 --- 
32,46,000 

82,600 

99,71,100 

I-- I - - I -  I 

2"=1 m., Re. 1 8  per sq. m. 

I . . . . .  lB600 I 
I- 

... 23,300 1 80.600 

-- 
27,000 / 108,200 1(410,600 

1 
-- 

I i 
152,900 I 198,800 1 45,900 

I I 

Re-antvcr 

... 
.------ 

... 

Bsn~ene. 

---- 

--- 
- I  

P I  

(a) Recent survey 
and in progress. 

( B )  Surveyed hy 
Forest Survey 
Party 15,088 
square miles clf 
this area. 

--<- 

...... 

2" =1 m., Re. 40 per eq. m. 

unrvey. 

... 

... 

lSq. miles 

2"=1 m., Rs. 30 pcr eq. m. 

. 19,100 

1-1- 

Hydernbacl ... -- ... Berar --- 
Mysorc . . 
-- 
Coorg ... ---- 

Sq. miles. Sq. miles. 

2"=l m., Rs. 6 per sq. m. 

82,700 - 
17,100 

... 
1.600 --- 

... 

... 
<.. 
... 

... Total ... 

Crntral Prneinces 1 23,300 

... ... 

-- 
Central Pn~vinces 

Madras ... 

... / 29,100 ----- 

... I ... -- 
... ... I 

... 
21,000 

80,600 
-------- 

... - 
108,200 

... 

- 
l ladrae ... I ... 
--- 
M a d m  . . . I  ... ---- 

... 

... -. 

... ----- 
16,500 

----- 



of area 2,200 and 83,300 square miles=96,500 square milee, need not be considered a t  
prmeot, as the work is modem. Thie leaves 443,500 square miles to be dealt with. 

I Name of Provinoe. Surveg. Re-8nrvey 

2,700 

21,600 

49,700 

... --- 

B o r n  ... ... 
... Aaaam 

Bengd -.. ... 
gndemnns and Nicobrre 

Province. 

... Bengal ... 
Bengel ... 
Eangal ... 
Burma ... ... 
Burbs ... 
Burma ... 
Lsrm ... ... 
\seam ... 
\anam ... 

hndamans, eto,, ... 

141,600 

38,200 

26,000 

3,100 

... T o t d  

Survey. 

Sq. miles 

26,400 

. . . . . .  

. . . . . .  
141,600 

. . . . . .  

. . . . . .  
38,200 

. . . . . .  

. . . . . .  
3,100 

209,200 73,9C0 I ... 

. . 

Reviaion 

Total . . . . . .  

- " -  . .  

enrvey 
require1 a t  

present. 

83,300 

2,200 

... 

... 

159,400 52@,000 ,, 

- 1  

preeent. None a t  ... 
... 
... 

I R e-sur mentary of each 

...... - . . .  

Total. 

- 
257,200 aquere milee. 

71,300 ,, 

1 m , m  ,, 
3,100 

enrvey. 

29,700 

9,400 

120,300 

... 

vey. 

Sq. miles. 

... 
49,700 

... 

... 
2,700 

... 

... 
21,600 

... 

... 
... ... 1,28,18,600 

BUrVeS. 

-- 
Sq miles 

... 

... 
,.. 
... 
... 
,.. 
... 
... 
... 
... 
- 

survey. 

Sq. miles. 

... 

... 
120,300 

... 

... 
29,700 

... 

... 
9,400 

... - 

clase. 

Bs. 

10,66,000 

17,39,600 

12,09,000 

56,60,000 

81,000 

6,94.000 

16,!48,000 

6,45,000 

1.88,000 

1,25,000 

RE. 40 ; a* scale. 

Rs. 35; 2" ,, 
l o s t l y  only on 1" now. 

Re. 10 ; 2' ecale. 

,, 40; 1' ,, 
,, 30 ; 1' ., 

,, 20 ; 1" ,, 

,, 40 ; 1 ,, 
,, 30; 1" ,, 

,, 20; 1" ,, 

,, 40 ; 1" ,, 



Abslruct elalement shcwing coat rates of I'opographical 8Wveye. 

I 
- 

COS'P-BATE PER SQUARE MILE IN RUPEES. 



F~~ the execution of the work in 20 yearn, I should, I consider, rquire in- 

- 
Circle I or Northern Circle. I 

Total I I 21 

1 pdy of full atrength for Eashmir ... ... ... ... 
1 of full strength, the country west of longitude 76 ... ." ... 

1 party of modified strength, the country e-set of lo*tude 76 .a. 

1 special party for the supplementary work in the United Provinoea ... ... 

I have put a apecial party for the supplementary wnrk, an I consider this .should be 
cnrried out a t  once before the m ~ p s  pet too antiquated. 'I'hie work wor~ld pro- 
bably not occupy m a n  genre, and lhe men won'd then be svailaLle for other 
work or for trausfer to similar wo1.k in bther Plovincee. 

Circle I1 or Weutern Circle. I I 

2 

2 

2 

1 

7 

7 

6 

a 

Total ... I 8 1 24 

I would require 4 parties of morlifird strength. The work in thia Circle is all 
original eurvey, re-survey or rcviaion sllrvey. !I may be poenibln to reduco the 
numher of ellrveyora, but it mrlst he r~111ember,d that thew will be the mapping 
of 406.600 aallare miles roughly to be done in :0 yearn or ;0.3%6 aquale milrn per 
annum or at  the rate of 5,100 sqllare milvs per pmty ou the 2" a a l e  which M vely 
large. 

Circle III or the Southern Circle. I 1 
1 Full party for H~dorabad and Berm ... ... ... ... 

8 

1 Modified party for Central Provinoee and Madras, north of latitude 180 ,..I 2 1 6 

a4 

1 Modified party for Mjsore and Madras, north of lutitude la0 ... ... 
1 Nodified party for Myaore and Madrns, south of latitude 12' ... ... 

3 Full partics with 1 .pare Imperial officer for r p i a l  work in Burma and Asaao . .  1 7 I 21 

Circle I V  or the Eastern Circle. 

1 Pull party for Bengal ... ... ... ... ... ... 

a 
2 

6 

6 

8 

--- 

F. B. LONGE, Lisut.-Col., R.3. 

---- 
23 

--- 
/ 

... 1 speciul reviaing detachment for the supplementary work ... ... 

... Tote1 

Total for Topographical Parties within Indian limita ... ... ... 

1 

10 

4 

---- 
32 

33 





Ap~mdir la- 
d ~ ,  JOHN FARQUHARSON'S SCHEME FOB TEa REVISION OF THE TOPOBB~PBIC~~~ 

m p s  OF INDIA AND THE ORBANIBATION REQUIRED. 

1. The basis of the estimate8 of nreae and work for each party is taken partly from the 
Preliminary Report of the earlier Committee ; partly from the " Green Book " shewing the 
pseut  strengtl~ of the topographical partios of the Indian Survey; and partly from the 
tables* which accompapy t h e  report dated Debra Dun, the 24th March 1905, of the Surveyor- 
oeneral of India as to  the areas and classes of survey (under four heads (( Survey,v (( Re-sur- 

vey," Revi~ion," and " supple men tar^,") which a a e r  a n  examination of the existing maps, 
hare been conaidered to be applicable t o  the future work of revieion of all the 1-inoh standard 

~heets of India. 

2. The estimate and distribution of parties are not a t  all founded on "Cost Rates," but on 
the rates of progress end amount of work done in the past by tjhe various parties who have been 
dready employed on similar work. It is admitted that of some classee of work done there b e  
brdly been sufficient experienoe. But  the same objectiou applies to (( Coat Rates," upon 

the Surveyor.Genera1 of India bases his estimates and proposals, and in the case of 
thelatter theru is the further objeotion t h a t  it is often dif3icult to say how much they include, 
s,g,, as to cost of superintendence, etc. M y  own eetimates, thereEore, must be considered 
as a cheok upon those of the Surveyor-General, as they have been prepared from entirely 
different data. 

3. From the Report of the earlier Committee of 1904, and from one or two other sources, 
but mainly from the former, I have made the following notes of the average rates of progress 
per season of topographical parties :- 

60 per cent. added. 
... ... ... (1) New survey, 2" ... 2,000 squnm miles 3,000 .. ... Ditto dssam and Gorme 1,400 ... 2,100 

(2) New survey, 1" ... ... ... 2,700 .. ... 4,000 .. ... Ditto Assam and Bnrma 1,700 ... 2,600 

... (4) Ditto 1" ... ... 3,600 ,, .., 5,000 

Ditto Assam and B~irlua ... 2,600 .. ... 3,700 

... .. ... Ditto Assam and Burma 3,500 5,200 

(7)  Revision special of recrnt morlc like Bengal ... ml~erc (hc lnnps nro good ... 10,030 .. ... 15,000 

The above in rolllad l j l j e  represent tllc annnal ratrs of progrcss of parties with the 

present average ; but  it  is l~ ropo~ed  for tho organisation, which mill have to carry out 

the revisioll over India, to  increasc t,hat s t r rng t l~  by 50 per cent. A correspondiug 

increase of progress B~ld ollt-pl1t mil1 then naturally hc esprcted, and I have cntered in italics 
in the sreond colnmn above tllc rntcs of annual progress wliich will thns result. 

It is upon t,\leac thnt the prnposed arcas, distribution, etc., shewn on the map opposite 
the llcst page and on thc ta1,nla.r statenlent on pa:=c 1:30 aro based. 

4. It lias hccn snit1 a11ove that if is to  incl.c.lsc hp 50 I I P ~  ccnt. Ihe qtrcngth (for 
future revision) of racl~ t ~ ~ m ~ r , ~ ~ l ~ i c . z l  party, alltl to  adtl t o  each a subaltern as sccond I m -  
perial officcr. Tile F o l l n ~ i n ~  will show thc strength and cost of the  incrcnscd party : tho ~ t r e n g t h  - - 

and cost, as hcrc shpn11 of 311 p\riqtinz pxrty arc talrcn from au cxnnlinntion OF thc nl~rnbcrs, 

* V ~ d e  1 ~ n b ' c ~ 1 5 - 1 2 1  ante. 



met, etc., given in the latest "Green Book" of ' t h e  Survey of India, a n  average being struck 

aa nearly 88 I can : 
- - - - 

I may add that,  especially as  t o  Provincial officers, the average "Present strength" given 
above Reems to  exceed proportionnllj the  numbers given as to the strength of a full survey 
party costing Rs. 90,000 a year in the Report of the preliminary, or earlier, Committee of 
1904. 

5:It is not proposed in the future organisation to have any parties smaller than full 
parties, With a fixed area in  which officers have to work, the Commanding O5cer  of each. 
party will have full power to divide or detach smaller sections in  any way which he may con- 
sider most advantageous for his mork. Under the condition of parties of different size, it will 
evidently be much more difficult to compare and check the periodical outturn of each. 

6. As the Committee are aware, my first proposal was to divide the whole of India into 
rectangular blocks from west to east according to the number of parties available, and to tell 
off a party to  cacb block to complete the revision of the 2-inch map within the time which may 
be fixed by the Government of India. This method, however, has been rendered inexpedient 
by the f a d  that all the existing maps of India have been examined by the  Committee by 
Provinces, and their existing state and the amount of revision they are likely to  require, have 
all been assessed by Provinces; and the tables prepared by the Surveyor-General to shew what 
they arc likely to require, are also prepared by Provinces or Local Governments. Ae the 
whole basis of the wtimate of the strength and time required for the revision must depend 
upon the amount oE worl; mhich mav have to be expended on tho existing maps, i t  follows 
from the above that my own estimate must be drawn up mainly by Provinces and Local 
Governments, modified, so far  as m:ty be necessary, by the amount of mork which each party 
can do within a specified time. But  no change is thereby intended to be made in the principle 
which tho Committee has agreed upon, namely, tbat  Provincial and Local Governments should 
have no power of interference with the revlslonof the topographical maps. 

Drafts. 
men. 

14 

7 

- 
a1 

Prment strength ... ... 
Ropmed incr-0 ... ... 

Future ~ltabliebmcnt ... 

7. The table on page 130, mhich shows the areas allotted to the various parties the 
numl~er of jears in which the revision is expected to be completed, has been prepred in the 
f o l l o ~ i n g  may :- 

The clneses OF the work rcqcirccl ara taken from the asscsements made for the Province 
by  the Committee, and containcd in the tables above mentioned drawn up by the Surveyor- 
General : to tllesc are applied the annual rates of progress laid down above in italics in para- 
graph 3 : the average rate oE progress for the whole Province is t h ~ n  struclr : and the total 
a rm of the Province dividcd hy this amrage annual rate in square miles givcs the number of 
years which on,, party will requirc to com1)lete the whole of thc revision of that  Province. 

Imperial 
ofioera, 

1 

1 

-- 
2 

Provincial 
ofl3cors. 

5 

a i  
L 

?I 
089 8 

Taking ?cIndras as an exanmple :-the table showing classes of survey required, givcs for 
?)fadrxc, ecc pnge 120 of the Survej-or-General's Tables : 

15,700 squaro miles " Burvey " on the 2" emlo (1) ; 
119,603 , ,  9 ,  " Reaurvey " on the 2" 

Snrveyors. 

20 

10 

- -  
SO 

Khalaais, 
ete. 

266 

133 

-- 
309 

The Snrrc?nr-Genrrml'i tab:@. now show L h c  srcas 3. mndi- 
fim in I'a.-rn,lttr-. Tht nnxlunl r a t , ,  n l  prourrns i* nt,L moch 

~ c a l e  (2) ; 
dwled, t ~ o ~ l i g  4.8n1 (16i~nrc L I ~ ~ I ~ ~  f a  ~ h t  rc, I=CII liuurr9. and 16,312 ,, ,, " Ilevision " specially C. A. BARUON. 

eaqy of recent good 

Cost (ennuel 
avorsge). 

Rs. 

1,00,000 

60,000 

-.-> 

1,50,000 

mapa (3). - 
151,675 eqoare miles, total nrea. 



bu ANV LUCA~IUN OF PARTIES TO COMPLETE THE REVISION IN 25 YEARS. 





The mtes in italics in  paragraph 3 of this paper give 3,000 square miles a year am the 
rate of progesa for (1) ; 4,000 square miles a year for (2) ; and 1 6 , 0 0 0 : ~ ~ ~ ~ ~ ~  miles a 

year for (3). 

The proportions of each class are thus approximately T',, &, and &, of the whole area 
of the Province: and +G a t  3,000, FT a t  4,000, and ;5 a t  15,000 are found t o  give a mean 
aIlnllal rate for the whole Province of 5,000 square miles as the  annual rate of progress for 

party e~nployed i n  the Province. The whole area of the Province 151,675 square miles 
divided by 5,000 square miles thus gives 304 years as the period which one party w o ~ ~ l d  require 
to revise the Province. Thus if the period oE revision is restricted to 25 years, about 25,000 
square miles or five years' work must be assigned to another party to revise. 

The above considerations mill explain why, as  a reference t o  the map will shew, there 
areso great differences in the areas allotted to the several parties ; see for instance the allotment 
of *arties No. 7, Bcngal, and No. 8, Aesam. 

8. The time assumed for the completion O E  the revision is 25  years. 1 gave in the  
statement, which I made . a t  Calcutta i u  February last, the reason why that  
period appears to me llot to be too long for intermediate and periodic revisions 
of the maps, namely, the simple reason tha t  in most districts the maps remain good 
enough for practical purposes for that  time after thcir publication or revision. The present case, 
however, of a first general revision is different, and it  will be for the Government of India to  
decide mbat the period is to be. One element is tha t  of cost; if the Government O F  India 
decide on 20 years as  the period over which the first revision is to  extend, a simple calculation 
shews thatJ instead of the 15 palties required for a %-year poriod, the number will have to be 
18$ or an increase of 25 per cent.; if they decide on 1 5  years, the increase will have to be to 
21 parties, or an increase i n  number and cost of 60 per cent. I do not of course mean t h a t  
the total cost oE the work will be incrensed by those amounts, but  that the annual proportions 
of expenditure mill be thus increased. The areas allotted to each part.y mill have to  be largely 
reduced, while their annual output of work mill have to  be largely increased. It is also clear 
that this point affects that  of orgnnic::tis:: and training. If, as is assumed in this case, the 
strength has to Le increased Ly 60 per cent., the first two or three years have to be largely 
devoted to training recruits, and the normal or average output for Lhe wllole period will not l ~ e  
reached until the third or fourth year. I n  order t o  mokc ;;p £6' $';i; dcEzi~;;;j- I h z  illcrcsse 
of strength aud output has to  go on for some years longer ; i n  the casc of  a period of 15 
years probably until the middle of the term, or 74 years, when, as it is always practically 
impossible to dischnrgc thc increased strength of traiurd men all al; once aL Ihe end of the 
period, discharges will have to  begin to bring the force to the rcquired streugth when the 
special worl; has to be completcd. Thus in the  case of a short period for carrying out a large 
specidwork of this kind a large number of men mill hardly have been fully trained mhcn it 
will be necessary to bcgin tllinlring about \low they can 1)c gradndl;' d;r.h.rgt?.; 2 pcriod of 
20 years no doubt makes i t  easler to solve this problem : but in the case oE n 25-ycar period 
the service gct9 for a still longer thc £hill bcllcfit of t,he bcttcr and more efficient work 
of the men it  has itself trainrd. 011 the whole, tltcrefore, I we no I.enRnrr to  n h n n ~ ?  tlla cpinion 
which I hnvo always exprcsscd tllat a, period oC 25 years for tho completion of the work now 
u n d ~ r  consideration, is a fair przcticnl compromise bctmeen ondtle dclay and undue h a ~ t , ~  in 
carrying it  out. 

9. T11c nest point is as to cost. I have assumed as t o  this point, and i t  is natural to do so, 
that mhcn a sum is i n  thc '' Grcen Boolr " as thc " Budget" for t l ~ c  yc:rr of a topo- 
graphical party, i t  inchides cvcryt l l i~~g which Ilns lo be cspcntled for the maiutc~~ancc of that  
party for t l ~ c  yenl; no: tn~rc ly  thc rncn's pay, I)ut the cost of their superintcndencc, the cost of 
moving thcm, thc cost of ~l ic ir  rccesa quarters alld offices, their camp equipm~nt,, olfice 
furniture, matcl'ials, and everything whicll is required to enablc them to csr1.y out their wo1.k 
in ficld ant1 oficc. I n  that c39e t l ~ c  ~ncthod which I have adopted for arriving at  foturc cost 
is cstrenlcly 6i1nple. I f nd tltc avcragc prcscnt bndgt.t of :r t01)ograpIlicaI party is Rs. 1,00,000 
a yenr, and I am assuming, as part of lily organisation, ihat it  is to be increased to Rs. 1,50,000 
a ycnr. Piftcca parties a t  11,s. l,r~O,O00 give a n  annual cost of Rs. 23,50,000, which mult.iplicd 
by '25 p a r s  g i v c ~  a total cost of Ks. 6,62,:10,000. (Espresscd in sterling, tbcsc amoaatr, come 
t o  E160,000 a year, and L3,750,000 for thc 25 years.) 



Taking, as I think the  Committee has throughout done, the area of India 
1,800,000 square miles, and dividing the total slim of Rs. 6,82,60,000 by that  number, we 
get the aost per square mile to  be 31f rupees. 

10. The Surveyor General of Indie takes the total oost of thp work as estimated by ' 6  cost- 

This nu written bcforn the effect of oert~in midi. rat88 " a t  R8. 3,6BI95,b08, and the t o t 4  are& of 
flmtions in wear and colt rates in Colonel Longo's 
eltimatea hul been workod out. Tho revised India 1,675,419 square miles; and llence he 
fignrm are :- ... Total coat ... Re. 3,71.01,200 

Aren ... ... 1,679,900 eq. ,,,. brings out the cost per square mile a t  21.3 r u m s  
Colbrate ... ... Rs. 2252 per sq. m. 

C. A. B. per square mile. 

There is thus a difference of nearly 50 per cent. between the two estimates, which would 
have been slightly increased rather than diminished, if we had both taken the same number of 
square miles as the ares of India. (The total cost in ster!in,n as brought out by the Surveyor- 

* NOW prnc ticslly £2,480,000. General is 22,379,700*.) 
C. A. B. 

T i t h  reference to annual expenditures, they mill manifestly turn upon whether the Sur- 
veyor-General's total estimate or my total estimate of cost mill turn out to be correct. But  
as those estimates now stand, the annual expenditore under the estimate of the Surveyor-General 

t N o w  $2 124,000. will be &118,985$ for 20 years, and under my 
C. A- Be estimate it  wiil be 21 50,000 for 25 years. 

11. This difference of 50 per cent., in t,he estimated cost of revising a square mile of 
country, is evidently a vital point. 

I must adhere to the correctness of my own estimate unless i t  can be shemn- 

Firstly.-That the rates of annual progress noted in the earlier report of 1904 03 the 
Indian Survey are fallacious. (I may here remark, more especially as no other member of the 
Committee has acknowledged i ts  assistance, tbat  this litllo report within its own limited scope 
hag been most useful to me, and that  I have derived much assistance from i t  during the pro- 
ceedings of the present Committee.) Now, so far as I call gather, the information on this 
particular point must havc been supplied to that  former Committee by the Surveyor-General 
of India, and must conseqncntly carry with i t  his authority. Not  only so, but that inform- 
ation agrees, roughly and infcrent,ially, with statements of progress occasionally entered in the 
Sorveyor-General's annual reports, although i t  must be admittcd that  i t  is extremely difficult 
to extract precise information on this suLject from those reports, the progress entered being 
nearly always of a mixed character. 

Seco~dl~.-That the " Budget " amount,s entered in the " Green Book '" as the expenditure 
are also ent,irely fallacious. 

12. There is farther the clement in the question that, as I havc already said, " cost rat,es," 
unless strictly defined, may often be very misleading ; and the further element that  admittedly 
there has becu little esprienco as to the cost of thrcc divisions of the  work wbich has to be 
done, namely, Re-surscy, lievision and Sn~plementary Survey. Nor can I check the Surveyor- 
Gencml's rates, because they are rnerely arbitr.~ry amounts of rupees per square mile. The 
streligth he lays d o s n  in paragraphs 32 to 35 of the rcport, wbich accompanies his estimate, is 
also s tatel  a r l ~ i t r a r i l ~ ,  that is, he gives no d.itn, of the amount of work for which tbat sbrcngth 
mill I,e rcquircd, nnd tbere is no possible means of checking i t  from. that  point of view; while 
many o i  tho parties are dcscrit,ed a9 of " modified, " mhicll I suppose means of indefinite, 
etrengtli, to which no standard oE annual cost can he applied until i t  is lrnomn whnt 
the aett~nl s t r c n g ~ l ~  \vill bc. It is true that it may be mitl~in the poncrs of the Committee 
to rcmi t  with t l~eir  Rcport the Surv~yor-General's estimate to t l ~ e  Government of India 
t.c.rbrifirrr el l i t ~ r o l i r n  ~r i thont  vrnnrk, but I douht if the Government of Indin woi~ld hold 
thorn trl ho tll~r:: rrlieved of their rcspr~~lsililitiee. Tl~ere are other points conoccted with the 
r~:visinn wliicl, sllonltl form the subject. of eetimates which cn.n only bc furnisllcd by thc Sur- 
vcyt-r-Gener:~l, i f  at, all ; nxmcly, t l ~ c  ccst of tllc pr~pa,r:ition i11 t.hc oficc of the actual maps 
whir11 are to  IN! l~:lndrtl t,o thc rpviser fc'r liis fald ~vnrl; ; t,Ile cost nf halving the size of the 

mnpa, nhil h the Comniittct. has practically (lccidcrl ou ; 2nd t t c  co.st of cutt,ing 2 or 3 inches 
r,f f  the aim rlf each map, so a3 t o  get rid of the foot-n0t.c xht31it the hladras Ol~scrvatory. 
Xa,i~e bf thme lte~nq \\ill 1.rol)aLly c ~ ~ s t  vcry much, I,ut they should not he entirely ignored aa 
to I he r0.t invi'lvrd. 

13. 1 muat now leave this important snl)jcr t O F  eslimates and of cost for the consideration 
an11 d~c:sion of 111r Committee, and prt~cml to explain the organisation which I mould propose 
for corr) ing r,ut the revisin11 OF the 1-inch rtandnrd sheets oE India. 



lo the first p lua  I should not disturb any existing arrangement, axmpt when Bbmlubl,, 
;.em, 1 should not move a party or a n  oficer or a surveyor or a building 80 long 

they could, where they are a t  present, be utilized for carrying on the work of revision, mere 
ie no doubt one case which l l~ igh t  have caused exceptions, namely, military coneideratione, but 
,der the conditions I am to propose I do not think they mill. 

14. ~ollowing the above principle, there need not be any change a s  to the present 9 topo- 
pphical parti:s, except that  they should a t  once be instructed to recruit up to 50 per cent. 
additional strength, except i n  the case of the two frontier parties mhioh seem to be already 
nesr]y up to the required strength of surveyors. As one of the latter is likely to be always in 
the north (No. 11 Party), its recess quarters mill have to be changed from Bangalore. T h k  
party will have to be nominally allotted to  Kashmir, but for several years i t  will have t o  
remain actnnlly a t  work on the North-West Frontier. Thus the stations will be for these 9 
parties- 

No. 1 Pdrtg, now in Centnrl Provinces, to remain there (see 12 on map). 
,, 2 ,, ,, ,, berar, to remain there (see 13 on map). 
,, 3 ,, ,, ,, Lower Burma, to remain there (see 10 on map). 
,, 10 ,, ,, ,, Upper Burma, to remain there (see 9 on map). 
,, 11 ,, ,, ., North-West Frontier, to remain there, but nominally for the preaent to take 1 on 

map. 
, 12 ,, ,, ,, Sind, to remain therc (see 3 on map). 
, 14 ,, ,, ,, United Provinces, to remain there (see 6 on map). 
, 5 ,, ,, ,, North-West Frontier, to remain therz (see 2 on map). 
,, 18 ,, ,, ,, Punjab, to remain there (see 4 on map). 

Nest come the 4 Forest Parties, which i t  is agreed are to  be absorbed for topographical 
work, and as to three of these the  changes need be very slight in  the matter of station- 

No. 9 scattered over various districts, to talie np Rajputnni (see 5 on map). 
,, 17 now in Rombay, to take np Hyderabhd (see 14  on map). Recess to remain Poona. 
,, 19 ,, ,, Madras, to remain the~c (see 15 on map). 
,, 20 ,, ,, Burma, to toke Assam (see 8 on map). (But I believo it is now nctually working in a 

part of Burrus, allotted to Assarn work). 

(All the Burma parties should recess a t  h4aymyo.) 

Thus 13 out of the 15 allotmenta mould be ~rovided for from parties now actually existing, 
all officered and complete, and only requiriug to be filled up to necessary strength in the case 
of most of the topographical parties. 

Two remain unprovided for, namely, Central India-No. 1 1  on map, and Bengal- No. 7 
on map. A R  to thmg fhere shonld, if t ,hp surveyors employed on forest work are of the same 
class as those enlployed on topographical mcrk, be no difficulty in providing 20 or 30 surveyors 
for each of these two new parties a t  oncc from the four existing forest parties. For the latter 
are shown as having an average a t  present of 58 surveyors each. 

The two new partirs for Central India, and B ~ n g a l  should be numbered 13 and 16, 
numbers a t  present wanting on the list. Trained officers would be required to take charge 
of them. These are available from the two junior officers employed on the cadastral survey 

of Bengal, young officers Leinp sent to take their place ; there should be no scrnple, in view 
of the pressure for topogrxphic:al work, iu adopting t l i s  course. This would complete the 
required nurnbcr of officers for actual command, ciz., 1 5 .  But some of these mill be occ~sion- 

d ly  entitled to leave; t o  mect thcse casualties there will he others rctnrning to duty, and 
there secm to be Rome olficcrs employed on subordinate duties in the Trigonometrical Branch, 
who arc no doubt trained for top,grapliiral work, and sbould be diverted to it  if necccsary, 
their places in the Trigonometrical Branch being fillcd by young officers. Thus 3 supply of 
the 15 officers rcquired for comm:.nd of palties secms assured. 

I heve hilhcrto treated as a reserve No. 8 Cadabtral Party, wihh Captain Coldstrenm, i n  
the Uuitcd Provinces, because I do not kllom if its surveyore are fit to take up topographical 
work. Possibly somc of them would, and in ally case I believe the party is likely s o o ~ ~  to be 
at tbc dicposal of the Surveyor-General with its officcr and sevcu Provincial officers. 

15. The sarnc principles should be follower1 in the case of Provincial officers. Of these for 
the 13 Topogrn$h~cal parties from 1116 to 120 wiil be requircd; they alrcady have 69 ; Nos. 
4, 5 , 6  autl 7 Cadastral should contribute 14, being l ~ a l l  thcir present strength, leaving a 

deficiency of 9oly from 92 to  37, say 30. I t  should bc possible to  get  trained topographers 



also in this m e  from other duties, out of the whole strength of 157 on the Provincial list 
leaving their places to be filled up by recruits. 

'l'hus as to subordinates the orgallisation I propose is the simplest possible. Indead of 
13 parties, which the Surveyor-General now commands, he would for the fevision command 
15. Everything else remains as before. So also as to  the senior officer3 ; the only change 
I propose is that the  o5cer now called Deputy Surveyor-General should be turned into Chief 
Staff Officer; all the other senior oEficers remain as before. And the only increase in the staff 
of Imperial officers is the addition of 15 subalterns to form the second o5cers in all the in- 
creased 15 field parties. 

16. As to  the advantage which is claimed for the system of direct communication between 
the 15 field parties and the Surveyor-Genqal and his chief of the staff, (instead cf through 
intermediate officers of high rank,) under which they can see every report and every return of 

mork done, check any diversion of strength to other objects, and compare in every respect, and 
directly instead of iudirectly, the work O E  the whole 1 5  parties with each other, i t  is surely 
too maniEest to require being advocated a t  any length. I say nothing of the cost, unneces- 
sary as I consider it, of a senior staff who themselves do nothing personally to advance 
the progress of the work, and who mould have ilndcr them a sheugth very little exceeding, 
as  to the number oE parties, the number a t  present employed. There mould, in  addition, be 
certain demands for offices and clerical  staff^. 

17 .  I must nest  deal with Colonel Kelly's proposals as to the  requirements of the Corn- 
mand~r-in-Chief for the early re-survey of areas near the North-West Frontier. These are 
compAratively simple. They seem to me to involve new 1-inch plans for an area little exceeding 
from 100,000 to 150,000 square miles. To attain this object I would concentrate on that area 
tha whole of the six parties or divisions nearest to it, namely, Nos. 1, 2, 3, 4, 5, and 6 as shown 
on the map and i t  ought to  be completed in from four t o  six years. It would be mere p~ddling 
a t  the mork to add one or two parties specially to the Survey for this duty. It is true that the 
revision of the maps i n  the areas 1, 2, 3, 5 and G on the map \vould be delayed for those 
four or fire years, but on the other hand nearly the whole of the Punjab mould be completed 
straight off, and for the rest oE the 25 years the party in the Punjab would be available to 
accelerate the work of it8 neighbours. SO that  a t  the end of the period things ~vould have 

reached their level again. But the main reason for my proposal is that I think military con. 
siderations, as they prevail on the Home Survey, so much the more should they prevail i n  India. 

18. The moving of thc Frontier Drawing Office to Simla, which is also proposed by Colonel 
Kelly, 1 should concur inif i t  were part oE a q c n c r ~ l  scheme which i t  seems to me has much to 
be said fo r  it, namely, to make a separation between the so-called " rigorous " or " exact," and 
the so-called reconnaissance " survej 8 carlied out by the Survey of India. I n  oarrying it out 
I should have a t  Simla under the Surveyor-General a n  officer in the position of tlie Superin- 
tendent of Trigonometrical work, of rank not under Lieutenant-Colonel, to bc in permanent 

of the five parties nearest the f rclnticr, each of these to have 3 officers so as to supply the 
demands, mbicl~ the Surveyor-General complains are constantly bcing made on him, for officers 
for special and surveys, without interfering with the regular mork of the Depart- 
ment ; to have all liis confidential plans stored in liis own office, and under his own direct 
cllarod. a J to Ilnve a sufficient drawing and printing establishment to produce his own special 
trans-frontier rnips; nnd to be in touch with the Indian Government, thc Comrnander-in- 
Chief, and  the Foreign Office. But  such an officer must clearly be entirely independent of 

the of the Army includil~g thc Intelligence Branch. His work mould be il~l~osaiblc if he 

were liable to interference from the local staff at Simla. H e  should be r ~ s ~ o n s i b l c  only to  

the Government India nod the Surv~yor-General. The objcct in  view would he that  the 

~ ~ ~ ~ ~ ~ e u t  of India always have a t  its irnmediale disposal not only all maps conncct- 

ed wit\l Frontier alld Trans-Froutier countries, hut an oficcr poseesscd of full il~formntion as to 

how and by they had been cornpiled, how far tlicy could he depended on or otl~crwise, 
and llow best they could Ec improved, if necccsary. I t  is clear that a duty of that kind could 

not be effectit ely discharged by thc Sur \ r~y~l -Gcncml  hirneclf, consistently with his superin- 
tendence of all thc interior surveys of India. 

SIMLA ; 

18/h April  1905. 
J. FARQUHARSON, Col., R.E. (retired).  



AREA AND DISTBIBUTION OF WORK FOB THE PARTIES. 

, 

!I 
k 

/ 

1 

2 

' 
- 
4 

5 

6 

7 

B 

10 - 
11 

12 

l3 

14 

1: 

\ - 

prtiee are M followo :- 

T&l a m  in 
quare miles 

allobted t. I EBua 
Psrty. 

the map, the aream and distribution proposed for the 

Pmvince or Prosincm in whieb work iaallotted to the 
Party. 

... m i  ... .,. ... ... 
North half North-West Frontier Province ... ... 

+-------- 

North Balnchistan ... ... ... ... 
south half ~ o r t h - W u l  Frontier Provinm ... ... 

A- 

.m. ,.. South Bsluchistan ... ... 
... ... ... Sind ... ... 

------------- 
... ... ... Punjab .., ... 

-- 
... Rajpntsna and Ajmere ... ... ... 
- - -  

... ... United Provinces ... ,.. 

... Central India1 Bundelkhand and Bagalkand ... 
-------- 

... '"""" - e n  ... ... ... 
Mdras N. E. corner : Ganjam aud Vizngapatam ... 
Andamans, Nicobars, etc. ... ,a, ... 
-- - - - -  

... ... ... ... Assom ... 
Weatern Burma-part of... ... me. ... 

Burma, North or Upper ... ... ,.. ... 
---- 

Burina, Soutl~ or Lower ... ... ... ... 
-- -- 

... ... ... Ccutrnl India ,., 

NortB Bon~bny ... ... ... ... 
- - - - - - - - - -  

Central Provinccs ... ... ... ... 
- -  - ---- -- 

S O U ~ , ~  130mbny ... .,. ... ... 
Bornr ... ... ... ... ... 
Mysorc and Coorg ... .,. ... ... - - - - _ _ _ - - - - - - - - - - - -  
Hydcrabad ... ... ... ... ... -------------------- 
Madrns ... ... ... ... ... ------- - 

Totrl ... 
Add ... - - -  

Total area .., 

I do not think anything should havc been 

... 
100,250 

------- 
... 
93,350 ------- 
... 

108,560 

102,100 

- - - - - -  
130,251 

... 
125,443 

... 

... 
226,643 

--- 
... 
78,100 

82,460 

.-- 

82,480 

... 
130,272 

--- 
103,900 

------- 
... 
8 . .  

111,036 

82,700 

134,695 ---------- 
1,692,100 

138,640 - 
1,830,740 

different 

Ares in square 
milea allotted 

in each 
Province. 

80,900 

19,360 

74,000 

19,360 

65,560 

53,000 

102,100 

130,251 

105,443 

20,000 

196,400 

27,000 

3,143 

--- 
69,100 

9.000 

----------- 
82,450 

-- 
82,450 

- -  
58,772 

7 1,500 

103,900 

72,300 

17,710 

31,02G 

82,700 

124,695 

,.. 
.., 
... 

cacludcd. 

with reference to 

2,740 qnare mile0 
excluded, just done, 

- 
31,800 square milea 

exclnded, just done. 

----- 
6,800 square miles 
exclnded, junt done. 

----- 

- 
2,200 excluded, just 

done. 

7 1 83$~~eexcluded, jn. 

. - -  

- 
1&,000 eacluded, now 
In progress. --- 

138,640 excluded.. 

- - - - .  

N W B B  

The 
whole 
work- 

i -  

251 

21 

---. 
26 

24 

25 

-- 
25 

-- 
27 

27 - 
23 

27 

23 

27 

24 

... 

.I. 

.*. 

OR 
1~nllATgD mB 

The part of 
the work in 

erob 
province. 

2 

5 

{ :I 
#--- 

15h 

{ 5 

21 

-- 
25 

------ 
i 20 

4 

---- 

I 
I 6 

1 

I 22 

3 

27 ----- 
27 

--- 

i 12 

11 

27 - - - -  
f 12 
{ G 
I 
C 6 

27 --- 
24 ---- 

... 

. , . - -  
,,. 



METHOD OF D E P l C T l N Q  NATURAL AND ART IF IC IAL  FEATURE@ on MAPS. 
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>TIONS REGARDING SYMBOLS. 

along crests of hills and in more or less corresponding places along the 
d changes of slope occur a t  junctions of roads and streams, and at river 
, rivers, &c., bc. 

9 distance in feet from top of bank to bottom should be shown a t  every 

undoubtedly perennial it will be shown in blue. 

)n the f "  scale only important ones where the water supply is of great 

I be mentioned in a foot-note at the bottom of the map. The distribu- 
indicated. 

rnacular names which may be denoted by letters on the map, e. g.:- 

3, the distance to or from, as well as the name of the next important 

be depicted as true to nature as possible. 

.ary Indian standard gauge, it  should be entered alongside the line. 

gside, or between the metals on a railway bridge, the word "Road" 



I. ~ U M M A I ~ Y  O F  DEDUCTIONS AND RECOMMENDATION8. 

1. The personnel and equiplneilt of the Centrnl Officc, Calcutta, arc sum- 
&ent for executing all the work for the moment requircd. I t  mould be, however, 

to free the drawing department from the actual drawing of all 
oxtr&departmental \\fork, which drawing should be clono by thc requisitioning 
department. 

2. In one or two years' ticuc, when the rcsult of increasinz the fielcl partics 
is felt in the reproduction office, some of the extra-departmental work should 
be transferred to Poona or Roorkee. 

3. The question of taking steps to traiu apprentices to strcngthcu the 
engraving department depends upon the recommcudations which may be made 
by the Committee regarding the method of reproductiou to bc adoptecl. 

4. The printing of cadastral plans should be undertalten locally by tho 
Provincial Governments. 

6 .  Certain additions recommended to be supplied iu the lithographic un(1 
photograplric departments, mould tend to greater order, clcanlincss and method. 
The cost would not exceed in all Rs. 15,000 or Rs. 30,000. 

6. I n  the engraving departmout the iustollatiou of an olcctro-dcpo;iting 
plant is suggested for consideration. 

7. Additional room could be obtaiuud 'ul tllc C;~lcuCta of fie^ by rumoving 
tho photogrsvure section to the Ccutlsal Prcss ; by rccluciu;. tho strength of 
t,he letter-press priritiug department, aud 1ms.ibly by luoviug tllc cngrnvers, but 
not nccessarily the copper printing, to some other buildiug ill Calcutta or to 
some otller station. 

8. There is no necessity for moviug the olIico from Calcutta, but uudcr 
certain circurnstanccs it might bc advisable to do so. 

9. The various maps for t,he reproduction of whioh provision has to be made 
are :- 

1. lEevenue or cadastral maps. 
2. The normal publioatioils or" tho Impcrial Survcy of India. 
8. Special mapa on the samc soalcs as thosc of thc Impcrial Survcy. 
4. ~sce l laneous  maps, plans and drawings. 

Maps, etc., under headings (3) and (.I) are prcparcd for ucarly cvery 
dcpart.ment of the Governrucilt othcr than that of the Survey. 

10. Tllcsc arc largc sonlo maps cxoculcd, I bclicvc, with onc cxccptioo, to bo 

Rcvcnt~c or  c s d e ~ l r . ~ l  lunps. 
afterward3 rcfclsrcd to, by tllc Pro~illcial Govcru- 
nicnts. They arc\ a class of map 01 nrl~ich t l ~ e  re- 

1)lwluction nccd not bc ol' any sul~c~ior  fiuisl~, ailcl of caul1 sllcct cowparn~ivclj 
Icw copies arc rcquircd. tl process," somcnrhat rcccu t ly invcnlccl, by ~vhich 
a zinc: printing plntc can bo very siwplp and ccouomically preparcd direct from 
llle original positive drawing, affords easy inclans for the reproduction of tiicse 
maps. Very little skilled supervision is rcquircd, so that one great objection to 
dccenlralisation-increased cost for suporvision-is obviated. 

- .- - - 
4 I o  tho fcllowing p a p s  ~ e f e ~ r o d  to a, tbc V.ind)  ka Proce us. 



Tho reproduotion of these maps might therefore well be undertaken inde- 
pendently by the Provincial Governments and, seeing that suoh a system would 
give them complete control, not of the survey only, but of the whole work up 
to its completion, it would be acceptable to them. To a great extent apparently 
such a ~ystem must obtain already, because tlie only cadaetral maps being 
printed in the Calcutta Office are those of Bengal and Burma. Those of the 
former are being printed in what is known as the Bengal Drawing O ~ C C ,  
a building separate from the Survey Office, and praotically forming an organi- 
eation complete in itself. So far as the actual work of reproduction is concerned 
there would be no difficulty in constituting i t  a separate entity. Those of 
the latter, that is Burma, are being printed in the Central O6ce;  this is 
probably beoause the work of the survey itself is being executed by a party 
belonging to the Imperial Survey. It is desirable, in order to make a begin- 
ning of clearing from the Central Office all work not purely t,opographical, that 
this reproduction be transferred to a local establishment to be started under 
the Provincial Government in Burmn itself. 
The normel pablicrtions of the Survey 11. These, comprising all the maps of the 

of India. Imperial Survey, consist of- 
The standard sheets on the scale generally of 1 inch to 1 mile, but 

ocoasionally of 2 inches to 1 mile. 
Forest Survey sheets on the 4" and sometimes larger scales. 
The sheets of the Atlas of India on the i" scale. 
Divisional and district maps on the +", P" or scalcs. 
Provincial maps on the scales of 8 miles, 16 milcs, 32 milcs and 80 

miles to one inch. 
General maps of India on the scales of 32 milcs, 48 miles, 64 miles, 

80 miles, 96 miles, 128 miles, 102 milos and 266 miles to one inch. 
The maps of the various Frontier and Trans-frontier serics on the i", 

tN, i'' and ,16" scales. 
Certain miscellaneous maps of the Himalayas and more or less distant tracts - 

of Asia, compiled from the reports of surveyors attached to expeditions, 
military or political, and from all other available information. 

l o  addition to these maps the Survey of India have recently commenced 
the preparation of " degree" sheets on the scale of 4 miles to 1 inob, and of 

new map of India and adjncent countries on the scale of 1=1,000,000. 
The publication of these sheets is t l~e  first cluty of the Central Office and no - 

other or extra-departmental work should be allowed to interfere with it. 
12 .  These include dl maps of India, Burma and Trans-frontier which arc 

BpPcia, maps on the a:,me smle as tllolo required specially by Departments of the Govern- 
of tho Imperial Burvey. ment for military purposes, illustrating reports and 

for other purposes for ~vhich the normal published shccts arc uusuitable. Tllc 
margins of the map may differ from those of thc normal shects and additional 
information may bc required eithcr by additions to tlie hlock platc or by 
superimposed colour printing, but so long as the scalc is tlie samc a3 any of thc 
maps of the survey these special maps should be ablc l o  bc prcparcd nlorc 
quickly and econo~uically at the Central than at any otllor oacc. 'l'hc prepa- 
ration of these maps shouid 110 considered by tho Survcyor-Gcncral a9 ncst in 
importance to that of the normal standard sheets. 

'l'he preparation of any map which can bc mado 1)y mcrcly cnlargiilg or 
reducing any of thc cxisting maps as thcy stand should be cxecutcd also 
in the Central Office. 



18. This category includes a varied assortment of subjects ; mape and 

~isce l~oneoua mope, plena, and sketches of ground on soales other than those of the 
drawiugs. survey, plans and elevations oE bridges and buildings, 

plans of railway crossings, diagrams illustrating stati~tioal returns and so forth. 
~ l though a large number of plans of this nature are dealt with in the Madras 
and Poona offices, a su5cient number remain to be dealt with a t  Calcutta 
to cause the work of preparation and printing to exceed that required both 
for the topographical maps proper, as well as for those maps dealt with in the 
preceding paragraph. I t  seems advisable that, for the present, Calcutta should 
continue to deal with this work up to t6e limit of its printing powers, Any 
mork exceeding this limit can be dealt with at  either Poona or Roorkee. This 
question will be referred to more in detail later on. 

14. The chief drawing and printing offices available for carrying out this 
work are :- 

1. The Central Survey Office, Madras. 
2. The Presidency Printing Offioe at  Poona. 
3. The Printing Establishment at  Roorkee College. 
4. The Survey of India Offioe at Dehra Dun. 
6 .  The Central Survey Offioe at  Calcutta. 

Each of these offices has been visited by me. 
The four first named offices were visited by me primarily with the view oE 

seeing to what extent they could be made use of for supplementing at once, or 
in the future, the drawing and printing oapacity of the Central Office a t  Calcutta. 
A short report of each is appended, and a few remarks on some of the 
equipment and methods of reproduction, which are applicable to one or more 
of these offioes, will be found scattered through that portion of this report 
which deals with the Central Office. 

16. This office is supported entirely, I believe, from Presidenoy funda. I t  
- - 

has, exolusive of the superintendent, a total 
Madrns Survey Office, Cbepsulc. establishment of 166 at an average wage of Rs. 10.7 

per month. Only one draws a salary of Hs. 100 or over. It deals praotically 
mitll all the work O F  tho Presidency, as none of it comes to the Calcutta 
Ofice. I t  cannot take any more work. 

The buildings are suitably constructed, but unfortunately thoro is little 
room for future expansion of tile department. The camera house is sepal3te 
from tlie rest of the buildings, but this inconvenience is, I believe, being 
rcmedicd. Tlic equipment consists of one camera sod lens, and fifteen hand 

prcsscs, and the work executed comprises pliotography, photo-zincography, 
printing, and ferrotype printing, and arrangements are being made to add 

to these Vandyke printing and hclio-zincography. This substitution of he:io- 
ziucography for photo-zincography will be an improvement, but tlie quality of 
tho m?ork mould bc furthcr improved were the present lens replaced by a lens 
alld prism of latest pattcrn and superior quality. The camera now in use 
appears to require repairing or bcing substitutccl by a new one. It is noticeable 
t,llat a very largo number of plates for illustrating books and reports are prepared 
by both silver aud ferrotypc printing. It seems improbable that, when large 
numbers of copies are rcquircd, such processes can be eithor eoonomioal or 
satisfactory, and thc cxtension of the mork to half tone and zinc blook 



making lnigllt possibly he admntqeous.  Such blocks coulcl be printed, often 
with tllc text nppendod to  them, in the Presidency Letter-press Printing 
Dcprtrnont, or, if more desirable, n small platen prcss might be obtained 
for printing tllcl~l in the Survey Office. 

I intcrvicmed Messrs. Wielc and Klein, photographic engravers, Madrm ; 
their work appears to be of satisfactory quality, and their prices, 6 annas to 1.2 
nnnns pcr squarc inch, according to tllc quality of the original and the finish of 
tlle block for half tonc, appcnr very reasonable. This firm lias already done 
w o ~ k  for Govcrnmcut officials, and is available for doing any work of tllis 
nature nrhich mny be required by tho Government, and of which executioil 
cnnnot be arranged for in  the Government offico itself. 

Tllc zinc plates used in this ofice wero not of a quality well suited for 
printing purposes. 

16. Tliis oGce is supported from Presidency funds. 1t has, exclusive of tlio 

Bombay Presidency Printing Oficc Superiotcndant, 30 establislirnent of 110 a t  an 
nt Yoonn. nveriqe wage of 22.3 per mensem. One draws 

a salary of Rs. 300 ; one a salary over Rs. 200 and less tlian Rs. 300; and 
two salaries of or exceeding R.s. 100 but less than Its. 200. 

Tliis is a very efficient office turning out work in large quantit.y, of 
various style aud of good quolity. With a slight increase in personnel and 
~vitll little, i f  any, increase in equipment it will be able to relieve, if necessary, 
tlie Cnlouttn ofEcc of a veily large amount of ~vork.  This is discussed more in 
dctnil later on. 

The buildings are suitably adapted for tho purposes for whioh they are used, 
but for any lnrgc increase in \rork wollld require extension. Tliie would olfer no 
difficnltp. Tho equip~nent oonsists of fivo photograpliio carnerss, fourteen 
hand presses (6 large and 8 smnll) nnd, driven by n 12 H. P. steam engine, 
two 1ithogr:iphic macliines, a set of ink rollers and n stone grinding mnoliine. 
Tlie mork executed comprises photogmpliy, photo-li tliographp and photo-zinco- 
grnphr, including n largo assortment of colour printing, zinc typo bloclip, lialf 
tono and line. IIelio-zincogmphy i s  l~cing introduccd in plnco of photo- 
zincogral~hp. Vandykc printing mnultl, if introdnccd, I)[: found, I thinli, very 
nscfill. At prcscnt this office draws its work not only from its own Presidency, 
I ) l~t  froin A1 ysorc, ITyderabntl, Siivl, Central Provinocs and ot'lcr States, ancl 
tliil nrlnuil 1,nlnncc of account it1 its om11 f;rvour is snb~tantial. Last year i t  
niiionntc~d to Rs. 30,011. l h e  output of t l ~ i ~  establisllrnent is rcfcrrcd to later 
on, when it is compared with tliat of the Calcutta office. 

17. The printing cstal~li~llmcnt is a part of the collego, and, like tho estab- 
liehmcnts a t  Madras and Poona, is kcpt up a t  tlic 

'I?lon~nsnn Co!lcgc, Ronrkce. cspence of n Provincial Government ; in this caw 
that of the LTnitcd Provinces. Like every other branch of this college tlre 
printing establishment is well-orgauized and liberally equipped, It is capable, 

O F  unflcrL3king any work un~le r  pliotography, lit,hngmp'~y and zincogrnpby, 
zinc and copper I)look makinq, line and Iinlf tonc, photogr:~vuro and lotterprcss 
printin:. It nlrcndy does .I la rqe awount of work for the Pi~.nj:~b Govorn- 
nirnt and other l~otlics, hut  i t  is ca!ial)lo of tnltitig morr mork mhicl~, up to 
crrtain limits, mnulj not 3erwit? tc  nnp wlditional e~pcndi tu rc  for increase 



in personnel or oquiyment. The Principal of the Colleyo suggests horn- 
that, should the amount of mork sent to tlie colloge neccssitsto any new 

ecluipment, the initial outlay for tho same should be borne by tho Government 
of India and not by thc Provincial Govcrnmcnt. I t  is improbal~le that  tlie 
Central Government would bear the cost of erecting ~nncliincrg and irnme- 
diately rolinquieh all rights ovcr i t  ; it n ~ i g l ~ t  claim to hnvc its work producecl 
clleaply or for nothing, but srlrely any such claim would be illconvenient to 
the college and to the Provinoial Govcrument. It might be advantageous 
rather for the Provincial Govcrnmcnt to oroct the maohincry nccessary at 
its own cost. Tlie profits obtained from tho printing should rcndcr the expcn- 
diture a not unprofitable investmout. 

18. Tllis office has drawing a ~ d  photo-zincograpl~io sections, numbering 

Trigonometricnl Bnwoy Ofice at dtogetller 107 permanent empl0~6s I \ . ~ o s ~  averagc 
D~h1.a Dun. rate of pny is Rs. 21 por mcnsem. Of one tho 

salary i.*l hetween R.s. 200 and Rs. 300 ; of two the s~lnries are between 
Rs. 100 and Rs. 200. The equipmrnt consists a t  present of thrce cameras and 
ten I~and-presses, but n power-driven litliographic m?clrine is on order and will 
be availabls for use some time this ycar. l'hc morlc cvccutud herc comprises 
photography, p l ~ o t o - z i n c o g r ~ p l ~  and llelio-zinco;r:~plly, nad Vandylre printing. 

The office is methoclic~lly ni~anged, and tho work turned out is good. 
The chief work carried out here is that  of rcpru4ucing tllc standard inch shects 
of the North-Westem Frontier and Trans-ironticr scrios, for the 
Quartermaster General's Dcpa~.tment, Forost Surveys OF a11 India excepting 
Bombay, the topographical surrey stanclnrd ~llcel  s of S ind, and the Punjab. 
Equipped only with hnnd-presses for pr~nt ing,  the outpt~t  O F  this depart- 
ment is naturally not very great. With the  po vcr illncliiile which is now 
on order the output will bo morc than clou\)lcd and it might theh be able to 
assist, if necessary, the printing of the Central OfIico by taking u p  some of the 
miscelleneous or extra-departmentd nrork which cnnnot be d e ~ l t  with at 
Calcutta. 

10. In reporting upon tlli.; ofice it will l)c nrccsGnrp t,) clvnl scpnrately with 
tllc mork special to eacll dopnrtment and nftcr\rnrds to discuus such points as 
apply to ono 01. more brnncl~cs gcncrally. M y  visits to t l ~ c  provincial ofices 
already rcfcrrcd to wc\rc llnrricd oncs, made IIIOI-c or 1c.g \\it!: a spccinl object 
before meationcd. Tiillr to go clost~19 into dclnil \\.as not so nvnilnl~lr~ as i t  
11ns been at  C:~lcnttn, nrld conqcq~e~ltly 111ai1 ; l>oillts, noticed a t  this 1 ~ t t c r  oEco 
auld discussed hcrc, may apply cqually to thc othl\1. ofliccq. 

20. The xunps mllicli are l~cling dcnlt wit11 ancl the plstes being engavecl are 
very varied ; in  addition to work on tllc four mile 

Engraving Dep7rtlnent. 
at,las sbccts cngmving is bcing donc on five practi- 

oally ncw gcncral maps of India on scnlcs of G4, 80, 06, 128 and 2% miles 
to an inch rcspcctircly ; on I6 and 32 milt innps of tlic Punjab ; on a l a g e  
scalc plan of Calcutta, also 011 six inclies and tlircc inches to thc ~ n i l c  plans of 
tho samc town ; as mcll as on Provincial rnnp~, on tllc 16 rnilc scale, of prorinces 
in Bengal, Ma Ira s, 13oml)ay and tlic Unitcd l'rovinve~. Apparently there are 
no arrearq of now work-that is to say that all drnwi~lg of ncm surrcy lias been, 
or is in process OF bcing, cngmvcd on tllc coppcr plntcs Tl~crc arc, howcvel; 



largo number of platos, between one hundred and two hundred, for the correction' 
of mapping material is in tllo office. Whether this material is, all or in 
part, su6ciently roliable to rcndcr it desirable to go to the cxpense of correcting 
the plates and of incorporating it, is not for me to say ; the Committee is pro- 
bably considericg this point and mill no doubt rofer to i t  in its report. If it be 
decided not to make use of it the arrears practically vanish. If, howevcr, it be 
decided to correct thc plates a great deal of work mill be involved. The Officer 
in chargc of the section forms the estimate that it would probably talie t,wo 
years to correct all tllese plates, el-cn supposing that a11 other work be put :~sido. 

21. The native of India makes apparently a very fair copper engraver. I t  
is truo his wages are comparatively small, but 

Engrdving in India end in El~glnnd.  
his rate of progress is so slow that there is probably 

not very much difference in oost between the work done locally and that 
executed in England. To strengthen the Calcutta Department by training 
more natives mill take time. The Superintendent givos five to seven yesra 

thc length of time requisite for training before a native is rapable of 
working for progress. I t  is worth considering whether, if the corrections referred 
to are to be made and two years' arrears to be constitutecl, these corrections 
shoul(l not be done locally whilst the new worlr, as material for oomplete sheets 
becomes available, might be sent to England. Tlie best method of arriving 
definitely at the relative oost of engraving done locally and at home would 
be to send impressions of a number of typical sheets, which have been done 
here and of which the actualcost of engraving is known, and aslc for estimates 
for the work from several  elected firms at home. To enable a comparison to 
be made the actual cost of local labour should be increased by ovcr fifty per - - 
cent. so as to cover the cost of supervision, profits and all the contingent 0s- 

pemes that have to be provided for in any estimate given by o private firm. 

22. In  India it is the practice to print from the originally engraved plates 
with tho result that, even when steel-faced, the 

hinting from engraved plates. work becomes in time obliterated, and the plate 
itself becomes rolled out so that the work is no longer accurate t o  soale, At 
home the original engraved plate is never printed from, except of course for 

ncccssary proofs during the process of eng r~v i t~g  or ctclling in the case 
of liill plntcs. When tho original plate is engraved, a matrix and (luplicntc 
plate are a t  once prepared by electro-deposition, and this duplicate is used for 
printing all impressions requirctl. Uy this nictliod tl~n original plat,e is Iicpt 

and intact, and by scraping any cletaii olf tlic matrix and making 
3 new duplicate, a ready and eficicut mcnns is alTordetl for prcpnring a now anti 
corrected plate a t  the timv oE tlie p:riorlic revi~ion of tllc survey on tlio ground. 
frllo queation whcther it is not advisable to instal the necessary clcztro-typing 
plant at  Calcutta is wort11 consideration. The plant which exists at present is 
compnrativelg insignificant and, mere a gcncral system of makin, rr matrices and 
duplicates deci(lc(1 upon, it mould be unequal to tho work. 

23. The Committee desirecl an expression of opinion as to the relative cost of 

Comp:lrrtivo COB\ O F  engraving 811d produoin: eithcr by helio-zincographyy or somc othcr 
hel io-z incograpl~~.  photo prooess, or by engraving the cntirt: map of 

- 

India and Burma on tlie one incll and half inch to a milc scales rcspcctivcly. 
Tho estimated cost of the surveying and drawing, both of which duties are done 
by the field partics, wili be given by the Surveyor General. But starting from 



tllo completion of the fair dro~vn manuscript plan, thc cost for preparing lllo 
map in  onc colour only may be cstimatcd to bc as follows :- 

(1) Hclio-zin cography :- 

OIIC inch scale . I , Rs. 75,000. 

Hal€ inch male . ,, 22,500. 

(2) Copper-engraving :- 

One inch scale. 

Outline . . . . 18 lakhs. 

BrtisL drawing for hills . . 9 hkhs. 

Hill engraving . 42 Iakhe. 

~ ~ t h  tlic above estimates are for the cost of personal labour only and exclude any 
sum for supervision and other contingent charges. For the half inch scale 
although tlie area of copper to be gone over isonly one-fourth of that  for the 
one inch scale, there are other considerations which enter into the cost and I 
should put down the cost of each duty as one-half that  of the one inch scale, 
and this will makc a total of 35 lakhs. 

'I'his estimate is based on thc supposition that  the drawings completed by 
l l ~ e  field parties are suitable for photographic reproduction ; that the area of 
Illdia and Burma a-nounts tc~ roughly 1,500,003 square milcs ; and that there arc 
about 3,500 shects of standard size to bo provided for. Homcver, the area of 
country dcalt \vitll is so great, its topographical featuros arc so varied aiid there 
is so littlc, if any, experience of one inch engraving clone in India, upon mliicll 
to forin an estimate, that I should be afraid to put forward the figures without 

and a rcquest that thoy may be accepted with some reserve. 

24. 'l'he equipment of tlie Engraving Department consists of eight electric- 
ally drivcn presses, inoluding one used for pulling 

Equipment. 
transfers from coppcr platcs for laying down on 

or zinc. A press is now workcd mith thrcc men inoludiag tlic printer. 
~ n c  plate only is worlicd a t  a timc. If r2110tl~cr man merc added to each press 
and if four platcs wcre worltod a t  o i ~ e  time so that one man would be continu- 
ally inking, a sccond cleaning, a third polisl~ing and the fourth printing, a muc], 
lal.gcr output might I)c obtainccl. Possibly n llulldred impressions per clionl 
sllorlld 1)c o1)taincd fro111 ~'ac11 press, 1)ut hcrc and ill latcr instances rnllen an 
itlca is cxllrcsscd ol  t l ~ c  amouut of work ~vl~iclk illiglit be cxpected from nrork- 
111cn or rnachincs, sucll opiuion is givcrl with souc dil6dciice. Allowance can bc 
made for t.11~ sh~l'tllcss of tllc Il0ul.s T\.o~']<c(~ and d s o  for tlle inferiority in 
l)llysicll~c comparc;l mith Eurol~enn laboar. But other clcincilts enter into the 
ql~cstion. Tllc nativc wl~ilc acccpt,ing low pay l'owil~ly accepts i t  in e x o l ~ a n g ~  
tor Iittlc ~ o r l i .  I t  is possi1)lc that,, with few ccxccptions, his outJput of ~ o r l i  
\\10ulcl not 1 ~ :  cillnrgctl by ally iilcreasc of lx~y,  a i ~ 1  that hc wouiil inerely throw 
111) Ilis ~vork, if hc is ~ v l ~ n t  lic consid~~rs to bc unduly pressod. Under suoli condi- 
tions it will o i  course al\v&ys bc difficult to gct Sro~n l ~ i m  a rnoderatoly honest 
day's work. 'l'llis question will bc again rcfcrred to. 



26. Thc racks upon which the maps in stock arc stored are open and this 
lcavcs the maps liable to discolouration by exposure 

Sto~iug nlld iasne oL mnp?. 
to light, 'and to damage by dust and dirt. A few 

copies of each shcct might bo kept at the Readquartor Office whilst the stocks 
of shects covering the area of each Provincial Government might be kept, and 
the issue of sheets made, locally. Some arrangement of this sort mould, in addi. 
tion to facilitatiug the issue of maps in the areas where they are most likely 
to bo required, also give more room, if required, in the Calcutta ofice. 

26. Tho value of the original documents-plans and records of observations 

of origil,,,l u,anuscript and calculations-must by this time be very great, 
docunieuts. but the provision for thcir safe keeping and security 

from fire docs not appear to nie to be adequate. The arrangements made a t  
Dehra for storing thcse documents were not noted, but at  Calcutta the original 
documents are stored in the samo building as that in wllich the maps are stored. 
A fire might consume both origiual and copy when possibly no record of tho 
mapping, other than impressions found by cliance in t he  hands of officials and 

- -  - 

the public, might remain. 

27. It mill be convenient to take as a basis for some of my remarks on this 

D ~ n a i n g  Dep,~rtrnent. 
officc, the notes on tlic Drawing offices contained in 
the Series of Notes prepared by the Surveyor 

General for thc usc of the Committee. 

Since the clrawiug of the fair plans of lhc current field work is done by the 
field parties, the chief work whicli remains for this officc is (a,) the correction 
and re-compilation and drawing of work mllich has already been once published, 
( b )  the drawing of plans for reduction required in thc preparation of the 
general and special maps of tlic Survey on reduccd scales, and (c) the drawing 
of maps, sketches ancl plans required for prep~ring maps specially required by 
Departments of the Govcrnment other than tliat of the Survey. This last work 
will hcrcafter in this report bc refcrred to as extra-departmental work, a term 

- 

which has bcen applicd to it in previous rcports. 

28. As regards ((I) the work consists in (1) compiling and drawing, in corn- 

Drawing of Survey maps. 
plete standard sheets, work previously printed and 
published in two or more partially completed sheets ; 

and (2) making additions and corrcct,ions to the original plans of previously 
published complete standard sheets of ~vliich reprints are required and for whicli 
additional material is in the liands of tbc Dcpartmcnt. The arrears of (a) may bo 
taken as about 360 sheets and of ( b )  roughly 280. Tho sheets rcfcrred to in tho 
third column of the genernl nl)stract of the arrears of drawing given in para- 
graph 9' oE Major Bptlrell's evidcnce, - the number O F  shects awaiting comple- 
tion to margin l,y photography,-will not throw much work on tllc Drawing 
Dtpal-tolent and do not nil'cct matprially the qucstion of any ncccssary increase 

personnel. 'l'l~c 11-ork on thc sllc~ts rcfcrrod to al~ovc undcr (1) and (2) would, 
&odd tlic work bc c~ccutccl, rccluirc solllc i11c1-case, I ~ u t  the Cornmitteo in its 
rcl'ort inay possibly rcco~lluiclltl tlint this work bc not continued and in that case 
t l ~ c  amount of arrears will bc rodt~c(~l  that 110 illcrc:~sc on tllcir account will 
bc requisite, c~pccinllp iF, as t~l'tcr\\.nrtlr rccommcndccl by me, the Survey 1)c 
relicrcrl of all dl.a\\ ins of citra-tlcp;rrtmciltnl work. 

segarils ( h )  the ClrLl\\.il~g lor rcduction is a lcgitimatc work for this o5cc 
and must continue to bc providcd for. 

Fide p.  104 nf Part 11 af tbe Report. 



29. We now get to (c) the drawing of extra-depa~tmental work or that 
referred to under heading 4 only, and not 3, in 

Extra-departrne~~tal drawing. 
paragraph 9 of this report. For this it appears 

necessary to make some special arrangements. The present system is objection- 
able because : - 

(a)  The amount of work that may be asked for is very variable; requi- 
sitioning departments generally want their work done nrgently 
and the Survey can often only do this to the detriment of their own 
work. 

( b )  Unnecessary work is probably often asked for, or,-what is much the 
same thing,-work is asked for in an unnecessarily expensive 
form. This is perhaps not unnatural when the applicant has 
not to bear the expense. It is to be recommended therefore that 
all the larger departments such as Railways, Public Works, Post 
and Telegraph Offices, etc., should arrange to make their own 
drawings and forward them ready for photographic reproduction- 
either on the same or on a reduced scale. 

The Survey sl~ould allot n small definite number of draughtsmen for draw- 
ing work for the smaller departments which cannot economically employ a 
trained dra.ughtsnian. It should be understood, liowever, that applications 
from such departments cannot be treated as urgent, but that the work will be 
taken up in turn as i t  is receired, and that should greater expedition bo necessary 
other arrangements must be made. 

Unlimited decentralisatiou of the drawing is recommended because 
draughtsmen can be practically found or traiued anyirllere, and for the drawing 
no expensive and heavy plant is required, but undue deceutralisntion is not 
recommended for the reproduction by pl~otography and zinc printing, for which 
work the plant required is expensive, the labour skilled, and the supervision 
difficult to be obtaiued. 

30. Many of the points noticcd by me in visiting this office have been 

General ro~narks. 
referrocl to in Major Bythell's evidence,* and to 
those, such for instance as that of tho further use 

of photography for enlarging and reducing, upon which no difference of 
opinion exists, i t  seems unneoessary to make further allusion 11erc. 

The outline dra\\ring now beiug donc is good and the typiag is generally 
clear enough for reproduction l)y the camera, but it is not sufficiently uniform 
in blaclcuess and density for satisfactory reproduction by the Vandyke proccss. 
For present methods of rcproduction it is very e s sc~~  tin1 that t,he original manu- 
script plans sllould be ltopt as clean :IS possible ; it is always difficult to effect 
this even in Engl:~nd, but I notice that here, nfherc the means are thc more 
necessary, they are not so apparent. One mcans is the plentiful supply of finc 
tissue paper, so that tho back of tlie plan, and those portions of tlic front not 
being drawn on, may be kept covered up. But more important mcans are the 
liberal supply of basins, water and sonp, thc constant use of the same by the 
draughtsmen, the conti~lual driving in of precepts inculcatillg oleanliness and 
possibly the ilnposit,ion of fines or reduction of pay for dirty work. 

Many plans in course of preparation mcro oE very large dimensions. 
Requisitioning officers do not appreciate thc inconvenience caused by their 
not being content with shects of ~iorlllal sizc. A plau to print on a double 
clephant ehect of paper (41" x 27") should, exoept undcr vcry exceptional 
circumstances, be largo enough. 

Vido  pages 103-108 of Pert 11 of the Report. 



Some of the first proofs being exornilled were p r i~ t ed  ou hard thin paper, 
such as would not lift an impression sufficiently good to show correotly the 
date  of the work on the plate. 

One or two special maps were being prepared by methods other than those 
which might have been preferable. 'lhe sheets had been prepared by photo. 
grapllio transfers and three blue prints were being inked up for the colour 
plates. I should have preferred to photograph the originals, which were good 
enough for photography and which could have been cut and readjusted to form 
new plates iE necessary, and to duff out the three negatives to make the oolour 
plates. This method would have been the more expeditious and possibly the 
cheaper. 1 also noticed the preparation of thirty small maps of Native States 
for the Bengal Government. Theso were being prepared by cutting the areas 
out of impressions, mounting-on paper and completing tlie margins and titles 
for photography. They might, I think, hare been better prepared by laying 
down transfers from copper and completing the titles and margins on the stone 
or zitlo plate. If, however, copies have to be printed periodically, there migllt 
be muoh in favour of getting the maps on negatives and keeping the same 
as well as the plates. 

31. TLe quality of photographic and Vandyke reproductions depends 80 

Cwordination of drawi~igsnd p ~ i n t -  muclr on that of the origiual drawing, tllat it 
ing depnrtments. seems to me desirable that the o5cer responsible 
for the final result should have undivided responsibility of the worlc from its 
beginning. This would necessitate the amalgamation of the photographic and 
printing departments with that portion of the drawing department which draws 
for reproduction in those departments. Such an arrangement has a drawbaok ; 
i t  forms a large charge for one officer without an assistant, and this disadvan- 
tage is more than an ordinary one in the Calcutta ofEces where, I think, the 
departments employing labour should receive a very large amount of superinten- 
dence on the part of the o5cer in charge. with much offioial correspondence, 
one officer could not, in my opinion, give suffioient time to the personal super- 
vision of all the work-rcoms of the amalgamated department. However, thcse 
duties appear to me to be at present too widely separated, the dra~ving from the 
photoeral,hy and printing, and, iF during any re-arrangement of the office i t  be 
possible to brillg them more in touch wit11 one another, it ~ o u l ( l  be to the advan- 
tage of the work. The officer in charge of the printing should bc able to influence 
the drawing, and he in charge of the drawing should be well acquaintd with all 
the printing methods. At Southampton these departments, with others, used to 
Ile under an ofbcer with an assistant. I t  was fo11nd desirable to relieve the senic;r 
of somr. of his responsibility, and :I measure of responsi1)ility direct to tho Director 
(;eneral was given to the j u ~ ~ i o r  'I ho line between their duties is very lightly 
drn~rl, by them, they morlc much toguther and in the absence of ono, evcn 
te~~,porarily, the other carries on the work of both. It is only by somo syate~n 
RU(-h as this that t l ~ e  responsi1,ility can be tlivided whilst the intluenceof I~otlr 
officabra malt( s itself felt t11rou:ll the wl~ole work. I t  might be urged against 
nlnkin,o any chanpe that nearly a11 the dt.a\\in,o is done in the field parties and 
onl! a very small pclrtion in the Central Office. This is so, but in order that 
t11e oklicer I I I  chargt. O F  the printing may be in a position to write to the field 
11art1c s to e~pla in  how thvir dra\\  in^^ fail in their requiretncnts, and to make 
e.ugg~~stior~q for ~hc.il. improvemrilt hr should have all the expel ience hc is 
likely to gain from an ofice of his own. 



32. The photographio departmout is equipped with one large oamera and 
- 

Photographic depsrtn.ent. 
four smaller ones. The work done is that of photo- 
graphing plans for the preparation of zinc platee by 

either transfers or direct contact printing, and for making ruductions and enlarae- - 
menh. Up to one or two years aSo all the photo-zincograpl~io work was done by 
transfers, but since then the sysiem of helio-zincography has been introduced. 
A great deal of transfer work is still done, as in some instances it is rendered - 
necessary on technical grounds, but the better method should be substituted for 
it whenever possible. To obtain the best results from helio-zincography the ori- 
ginal should be drawn for reduction to two-thirds or one-half the scale. Very little 
improvement of style can be expeoted so long as reproductions have to be mado 
from the old manuscript drawings, whioh are on the same scale and in some 
instances are much damaged and repaired, or from printed impressions. 

 he present demand on the office is for only about 2,000 negatives a year. 
~t oan easily turn out twice that number, and so it may safely be inferred 
that i t  can meet all requirements likely to he made upon i t  in the immediate 
future. I t  may require some modification in  the existing equipment, or 
possibly some additional equipment may be required, but this is discussed 
under t.he heading of Cameras later on. 

In  many instances advantage is not talten of the means offered by photo- 
graphy of bringing back to scale drawings which may have become distol,ted 
by irregular expansion, or contraction of the paper upon which they are pro- 
pared. Owing to the comparatively small scale of the survey, as well as to 
the expansion and contraction which nrill certainly take place in the paper 
af t r r  printing, t'llis refinement may possibly appear unnecessary, but errors are 
SO apt to occur in every stage of surveying and map-making that correction 
of them should never be omitted whenever it can be made. 

The system of helio-zincograpliy as employed in India differs from that 
used at So~ltharnpton. The English method has never been tried in India, as i t  
has apparently been assumed that the film of insoluble albumen which 
remains between the ink and the metal would not stand the damp climate of - 
Calcutta. This assumption is possibly an el-roneous one. If the metal plate 
be etched before coating, and t,he coating solution be made up and put on exactly 
as it is done at holl~e, there is no re'lson why, if care be exercised in the mani- 
pulation, results equal to those obtained at home should not be ob1;ained here 
also. 

When blue prints of drawings for inking up are required acourately to 
scale, they should be prepared not by printing on ferrotype or other paper 
which requires masl~ing for developincnt, but by printing in blue on good 
paper from a heliograpbed zinc plnto. If the negative itself be to scale, the 
prints will be t o  scale also. 

33. This is a section of t,he photographic hrancli. The number of retouohers 
is at present ton with an average monthly salary 

Nrgnlive retouohing. 
of about 1;s. 30. 'l'hr possibilities of this duty are 

not made the most of at Calcutta. I t  is seldom that a negative is suitable for 
makinq either a helio plate or a transfer without rliore or less retouching. The 
negative, moreover, offers great facilities for the correction oE errors and 
insertion of omissiocs, and when proof or other corrections arc many, it is often 
better to carry them out on the negative instoad of on the plate itself. In the 



zinc printing room I notioed a plate of a Caohar sheet which was an example 
of this. Tlie duty is an important one, and although mere duffing is a simple 
duty and oorreotion of detail not difficult, the touching up of writing or 
writing new names requires good draftsmen. Bad workmanship will probably 
spoil rather t l ~ a n  improve t,he negative. Any further introduction of oolour 
printing mill throw more work on this duty, and the number of retouchers 
or glass engravers will require increasing to possibly double its present state. 

Negatives, upon mhioli a large amount of workahas been expended, increa~e 
i n  value and their retention becomes a matter for consideration. 'l'he extent 
to which this storing of negatives will be economicnlly justified sllould be 
determined, and more suitable racks for storing the negatives in the stores should 
be provided. 

34. This process mas originated in  the Calcutta office and it is being, or will 

Vnndjke printing. 
be made use of, not only in the central office but 
also in the  provincial offices for the reproduction 

of oedastral sheets and miscellaneous work. The necessary equipment does not 
cost much and natives can very soon be instructed to work i t  suffioiently well 
for practical purposes. I n  this country i t  has been used chiefly for those maps in 
the reproduction of which a fine class of work is neither looked for nor necessary. 
It has, however, been more extensively used in England, and the reproduction 
of the manuscript sheets of the Ordnance Survey cadastral plans by printing 
through W hatman's hand-made paper of 216 lbs. to the double elephant ream 
is in advance of any work procluced by this process i n  India. The methods em- 
ployed a t  home and here differ slightly. It is explained that the metliods 
adopted here arc simpler for the native and the results are sufficiently good; 
this may be true, but is it not reducins the methods, and consequently the 
quality of the finislled work, to the level of the average or possibly the worst 
workman and not raising the workman to the full capacity of the process P I n  
any Department in  wliich a high ideal of work is aimed at, inferior methods, or 
pather inferior morltmanship, shoulcl find no place. Vandyke printing a t  its 
best will never give results equal to those obtained from heliographcd plates 
prepared from reduced negatives. 

In  more than one of the offioes the printers were printing from Vandyke 
and other plates on damped paper. Tbis possibly saves the printer trouble, but 
i t  has many objections, and there should be no necessity for it if paper snitable 
for surface printing be used. 

36. The equipment consist of five power machines and 29 hand-presses. 

zina and ~,l~,o.p,inling deperl. Allowing 16 hand-presses be continually employed 
ment. in proving plates and transferring, 14 remain 

for printing. Assuming that each press turns out from 80 to 100 
ancl each machine from 1,000 to 2,000 pulls a clay, (he mhole department 

should provide an annual output of nt least from 1,600,000 to 2,000,000 pulls. 
By " pull " is meant one impression mado in the machine. A map printed in 
black and three colours mould require f o u r  'pulls'; twoor three small maps can 
be laid down on one stone and an impression of all threc can be obtained by 
one pull. The number of pulls in a year may be taken approximately as a 
measure of the nork clone in the mhole department. It is true other considera- 
tions come in, hut i t  is eimpler to ignore them, and for the purposes of the 

report the deductions based on that  assumption will be sufficiently 
cornat. In forming the estimate of 1,600,000 or 2,000,000 pulls for tho 



Calcutta oBoe, allowance has been made for the short daily hours of work, and 
the excessive number of holidays, and feast days. It is not desirable to press 
for too large an output which would be obtained only at  the expense of good 
printiug. 

The total number of printings pulled in 1902-03 was 1,299,617 and in 
1903-04, 1,276,681. I n  round numbers 1,300,000 mag be taken as the present 
annual requirement i u  the Calcutta office alone. This number may be divided 
up as follows :- 

Regular topographical work which must be printed at Calcutta 360,000 pulls. 
Extra-departmental work based on topographical maps which . 

can be more economically produced at Calcutta than else. 
wbere 177,000 ditto, 

Extra-departmental work which could be prepared and p r i ~ ~ t e d  
in any other office . . . 763,000 ditto. 

TOTAL . 1,300,000 ditto. 
- - -- - - - - 

It is apparent then that Calcutta has sufficient printing power to continue 
for the present all the work which it has been heretofore called upon to do. 
Should, however, the Committee recommend an increase in the number of field 
parties as well as the adoption of additional colours i n  the printing of the maps, 
these recommendations will appreciably increase the amount of printing 
required for the regular topographical vork, and a time may come when the 
printing done equals the maximum possible output. It will be then necessary 
to get ?id of some of the extra-departmental work, and this can be done 
by sending it to either Poona or Roorlree, who are both willing to take it, and 
are capable of increasing their output, within limits, without any great expen. 
diture in additional machinery. The former, with a fen. additional draughtsmen 
only, can increase its output by about 300,000 pulls. The latter also would only 
]lave to increase its staff of draughtsmen to enable it to turn out at once an 
inorease of work. The question of any necessary outlay for machinery at 
Roorkoe has already been alluded to. The printing offices can meet without 
difficulty any practically possible increase in the strength or number of the 
parties. I f  the area surveyed be doubled it should necessitate only one or two 
hundred thousand pulls of extra-departmental \r.orlc being transferred from 
Calcutta to Poona or Roorltee. 

36. Regarding the quality of thc work done at Calcutta and in the other 

Q ~ ~ n l i t ~ .  of mork. offices visited by me, one or two directions in whioll 
inlprovement may be looked for have been already 

suggested in the remarks clcaling with t hc photographic office, helio-zincographic 
printing ancl glass retouching, and later on nlorc may bc suggested undcr grain- 
ing and other hcads. I t  may be possiblc and c2 . s~  after n brief inspection of an 

to dctcct and point out specific instances in nrhich the quality of the work 
is being sacrificed, but to say exactly how it is to bo improved is more di5oult. 
The final print of a map depeuds upon runny processes each one of which requires 
rare, &ill and a capacity for taking pains on the part of the workman employed. 
Onc careless or unskilled man in the (.hain of production can spoil all the care 
and skill oxpended by others. The Ii~dinn Native, taken from the bazaar, cannot 
ro2sonal)ly be expected to possess without training those attributes necessary for 
t,he production of good work, and, above d l ,  an ideal to work up to. It is possible 
that many of the workmen in the office have ncrer seen a good impression in 
their lives, and have no ideal beyond that supplied daily ,by their own work, 



Specimens of continental work are hung up in the Headquarter block of the 
Oalcuth office, but I saw none in the rooms used by the native workmen. 

I€ the quality of the work is to improve, quantity must for a time be kept 
subservient to quali t.y. Samples of the best continclltal mork should be within 
sight of every man, and he should be cou~tautlyenoourapd to work up to it. 
Increase of snlilry should be mado to depend upon quality of work. More than 
ordinary care should be taken in the selection of superintending workmen 
obtaimd from England, who should be not only workmen of the highest pro- 
ficiency, but should possess the quality of being able, and should be willing, 
to i m p a ~ t  their knowledge to others. The quality of the supervision is mucl~ 
more important than its quantity. The offioe at  Poonrr, whioh is not half the 
size of that at  Calcutta, made an output of about 760,000 pulls in six months, 
being at the rate of 1,600,000 pulls8 year, or aotually more than that turned 
out at Caloutta. The quality of the work is very good, but in oomparing this 
out-put with Calcutta reservations are necessary. Some portion of the Poona 
work, I do not know how much, consisted of forms, and when I visited tho 

office one machine was running on forms uninter- 
Nora.-The Annual R~ports  of the 

~jffice ernmined by tile committee l-uptedly at  a speed that could not have been mado 
after Colonel Qr~nt'e  dcpnrt,ure, slion 
ellat in 1P02.03, tlare;.-fi,urth~, and Use of for plans or maps. The work a t  Poona was 
in 1903-04 still larger pr~~portion also smaller generally and easier to prepare than that 
of the work consisted of formn. at Calcutta. A t  Poona, besides Mr. Lemesurier, 
the Superintendent, there is, I believe, only one European from England and 
only one other white foreman, but the whole norking appeared to me to be 
methodical, the arrangements orderly, and the rooms and shops clean. 

I do not, however, attribute all these results to supervision only. Some 
allowance has, I am informed, to be made for the superior qualifications, and 
characteristios of the natives of Poona as workmen. My opportunities of form- 
ing independent opinions on such quest,ions have been insuffioient. 

With reference to one or two points in Mr. Pope's evidence* which have 
not been remarked upon by me:-The Southampton map printed by helio- 
zinoogrrrphy is better than that printed here, not, as he ~uggests, by reason 
of the amount of mork put on the negative as there was probably very little 
in this case, but on account of better work all through ; the original drawing 
was probably better ; the negative mas better, although taken with a similar 
lens; the helioqrnphed plate was ~atural ly  better, and the map is printed on a 
better printing paper. 

BIr. Pope would like to have a European printer at  each machine. He 
luay be right, hut his five printers at, say, forty-two shillings a week at home 
mould amount to 2108. a meok. I should prefer to Iring out one good marl 
at 608. n nee!< in England to superintend generally the machines with 
native or Eurasian mindel-s in chnrgs of each machine. In  the one oase the 
printing would ncver rise above mediocrity, whilst in the other oase it would 
possess the possibility of reaching a higher level. 

37. '1 he only well grained zinc plate which I have seen in India was at  
Koorltee. 'l'his plate had not been grained by 

Graining pleteq. 
hsncl but by n simple adaptation of the machine 

i"troduce(1 in England by Mr. Dlook, and it is worked by hand. As a 
g& grain can be obtninecl on a hand-grained plate only by the expendituro 
of a good deal of muscular work, ~ n d  since tho native whom I have seen 
in the ofices, is either unable or unwilling to expend this force, the box as 

Fidr pgea  113--118 in Park 11 of the Report. 



constructed a t  ltoorltee and used tl~erc, might well be adopted in thc other 
offices. 

The sand for graining plates at  Calcutta is purchased in England. I t  must, 
I should think, be possible to obtain a suitable sand looally. 

The plates a t  Madras are not of a sufficiently good quality for printing 
purposes. Many of those a t  Caloutta have done their work and, if good r e ~ ~ i l t s  
are desired, should be condemned and replaced by new ones. 

38. A good deal of this work appears to be still carried on. Any trac'ings 
required might well be made on tracing paper for 

Tracing for tren~fer to stone or zinc. Vandyke printing as the results mill be as good, if 
not better, and the danger of baring to maki a. second tracing should the firat 
not go down well, is obviated. 

39. At Southampton a11 zinc plates of Ordnance Survey sheets and other 
sheets, of which copies may he required, are pre- 

Presei~ing plates. 
served, so that reprint editions can be struck off 

without trouble or loss of time. Tho expense is little more than the amount 
of the interest on the capital value of the zinc and presses. It is worth con- 
sideration how far t,he adoption of the system is advisible under Indian 
conditions. 

40. An unnecessary amount of undesirable work is at  times thrown on the 
printing department by laxity in other depart- 

Correotion of proofe. 
ments, both in and outside the Survey, in not 

properly preparing originals sent for reproduction, ,necessitating on this 
account alterations not only on first proof but also on revise. The correction 
of zinc plates invariably injures the work. The only way to stop continual 
oflenders outside the office is to be chary of sending proofs. 

41. The staff of the letter press printing department consists of one Sup- 
erintendent and 33 workmen, and its equipment 

Letter press printing. 
consists of 2 wharfdales and 2 platen machines. It 

prints, in addition to the imprints, transfers and miscellaneous work required for 
the actual preparation of maps and plans, all or a large quantity of the fortns 
used by the Survey Department. For the former work, transfers, eto., three or 
four compositors sliould probably suffice. 13y transferring the lalter work, the 
printing of forms, to the Government Press the department could be materially 
reduced. 'l'his would save space and lessen the amount of sul~ervision ~vhich is 

- 

a t  presr:nt diverted from the work of map printing proper. It would allow of 
one wharfdalc and one platen being clearcd out of the machine-room ; this would 
be a good t!iing as that room is now somewhat crowded. The one wharfdale 
and tho platen which should be retained might possibly be transferred from 
the machine roonz to the composing room. 

42. Tlle phot,ogravure department employs 28 officials altogother and is - - 

fully eqnippcd with cqmerns, printing presses and 
Pl~olog~~nvurc dcpnrtment. 

evcrytl~ing required for tlie production of photo- 
gravure or hcliogravure platrs and impressions. Tlie work doue lias been 
always of a very high quality, and the Survey of India has reason to lie proud 
of it. It is not however required for map production and might without any 
dieiculty be separated from the Survey Office. Its retention in India will 
probably be dvantageous for the same work upon whicli it 1 1 ~  heretofore been 
crnployed, namely, illustrating scientific boaks, reports and pamphlets issued 
under Government authority. It might very \re11 be attached to the Central 
Press or to some office where i t  would be under better climatic condition61 than 
it ie i n  Celcutta. 
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llhe offioer in charge of the lithographic department objects to the removal 
of this departmeut on the ground that it may, in the near future, be made use 
of for preparing photo-etched plates of hills. There may be something in this, 
but if tliia department is fully employed on its legitimate work it may very 
well be kept a t  that work entirely, and when the scree11 hill workmay bestartod, 
new mmmight be trained, for it differs considerably from that of heliogravure. 
For the screen hill work artistio hill engravers are necessary. I t  is the supply 
of this labour which will so limit the output that the work of phot,ography 
will not be much, and might very well be done by the Superintendent of 
photography. 

V. CAMERAS AND LENSES. 
43. The general adoption of helio-~incography in substitution for photo-zinco- 

glaphy mill probably necessitate the provision of 
C~meres .  larger cameras in place of some of tlie small ones 

now found in tlie different ofices. I n  the latter process a map could be photo- 
graphed in portions and the transfers joined up together for laying down on the 
plate or stone. I n  tlie former process, however, the whole map must be con- 
tained on one negative. The length of the present standard sheet is about 37 
inclies inside the margins. With the margins themselves aud marginal writing 
tho total length requiring to be photographed is about 40 inches. The only 
cameras capable of taking a plate sufficiently largc for this is one at Calcutta 
aud one, a camera room, at  Llehra. The question of reducing the size of the 
standard sheet has, I believe, been raised and will bc discussed by the Corn. 
mittee. Should the size be reduced thc dimensions oE the new cameras will be 
governed, firstly by tlie size of sheet decicled upon, and, secondly, by the size 
of any other work of which reproductions may be required. 

Where opportunity exists it may bt: desirable to arrange or construct a 
camera room rather tlian to purchase a camera itself. A camera room entering 
directly into the dark room lras many advantages; in tlie hot weather working 
in s camera room may be uncomfortable, but if properly ventilated it need 
not be any more unoomfortable than working in a glass liouse or in a 
developing room. I t  is possible tlia t cameras could be made more oheaply at  
Hoorkee than they could be procured from England. 

40. I n  the two cameras before rce~tioned as being sufficiently large for 
reproclucin,o tliepresent sized standard sheets are 

Lensea and prisms fitted Zeiss lenses of 63 inclies focus and four or 
four and-a-hslf inches diameter. To cover eatisfactorily a circle 40 inches in 
diameter tbe focus of the lens should, I think, be approximately 60 inches 
and the dinmeter not less than 6 inches. If the prosent dimensions of the 
stalldard sheet be retained, new lonses of the diameter given by me sllould be 
obtained. 'File existing ones can be used in the smaller cameras for reduotion. 
Tlioir focal lengths will perh:rps render it ditlicult to adapt the cameras for 
ruproduction. A modern lens of 60 inches focus can now be purchased for a 
sum varying from three hundred to four hundred guineas, and a prism suitable 
for use with such a lens will cost from one to two hundred guineas ; moro tlian 
one-hnlf of the cost of thc lens is occasioned probably by thc correction of the 
secondary spectrum and tliis correction, although desirable for colour work, is not 
rsseutial for map work, and lcnses of this cluality may reasonably be oonsidcrcd 
somewhat oxpensive for placing in the hauds of native workmcu. One hundred 

ar one hundred and fifty guiueas should purchasc a first clam lens corrected 
for onc colour only. 
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Prisms, when they get as large as six inches, have diw-lvantaqes which are 
obviated by the uqe of mirrors. The troubles experienced in the working of 
silvered mirrors are got ov1.r probably in the newly patented solid metal 
Kuhlbaum mirrors. They are about one-half the cost of pri.ims, and look as if 
they ought to answer their purpose satisfactorily. However I arn not speaking 
from experience, but one will be shortly purchased for trial at Southampton. 
They will undoubtedly require careful handling and possibly for map work 
will require more careful adjustment to the lens ihan that providctl Tor general 
trade purposes. When purchasing lenses advice oould probably be obtaioed 
from Dr. Glazebi*ook, the Director of the National Physical Laboratory at 
Bushey. A new 1e11s testing machine is being constructed under his direction 
for use at the Laboratory, and all lenses purchased in England might advisedly 
be sent there to be tested before being accepted. The Laboratory, although a 
Government Institution, has, I believe, to justify its existence fro111 a commer- 
cial point of view and fees are charged for all testing carried out. 

VI. PRINTING PAPER. 
46. The threc properties required in paper for the Indian Survey maps are 

Requireme~~ts in pepcr. probably - 

(1) Power to reeist the discolouring and the disintegrating effects of 
tjme. 

(2) Capacity of lifting a good impression from the plate or stone. 
(3) Sufficient strength and toughness to &and the handling to which the 

map is likely be subjected. 

Unfortunately i t  is difficult to ohtain a paper combining to any satisfac- 
tory degree all these properties combined. I n  England t,he sheets of the 26-inch 
and 6-inch maps are much used for estate maps, for illustrating legal documents, 
and for other purposes rendering it desirable that the paprr and ink should 
resist the ravages of time. I f  i t  be considered that the maps of the Survey here 
are to answer similar purposes, it is necessary that all papcJr purchased should 
be examined to ascertain that its constitrtents are such as will in all prol~ability 
fulfil the necessary conditions. There is now so much competition in the paper 
trade, and so many chemically unstable artlcles are usrd in the mnnuf:tcture of 
paper, that unremitting care is necessary to guaranlee that the paper supplied 
is always up  to the specification. Unfortut~ately for tlie military ma,, maker i t  
is very ditlicult, if not impossible, for the paper maker to make a paper which 
will stand the treatment which most soldiers co lsider it should do. And 
if such a paper could be made it would probably be ditlicalt t o  print on it satis: 
factorily, for strength and toughness are not often found combined wit11 rood 
printing qualities. The paper upon which many standard .she& art? printed 
has been chosen probably in consideration to those who like a hard paper in pre- 
ference to a good impression. Some of the extra-dep:lrtruental wet-k is printed, 
on a better lifting class of paper, but still, i f  ~mproved results are to be 
obtained all round, this questtion of paper requires more oonsideration thau, so 
far as I can see, it has liitlierto received. 

The drawing paper for making original drawings shonld be the best obtain- 
able, Whatman's hand madc paper is used, but the few sheets handlcd by me do 
not appear to be so heavy as they might bo. That used at Southampton weighs 
216 lbs. a double elepl~ant rcam of 480 shecta 



46. Practically no arrangements are made in India for seasoning the papor 

Pemooi~~g pnper. 
before using it. For ordinary rough work season- 

ing map be an unnecessary refinement. But for 
maps intended to.retain their scale after printing it is essential, and for colollr 
printing well seasoned paper will register better than that green from the mills. 
Wllen tile desir;lbility of seasnning paper by hanging it up in sheets and exposing 
it to tlle air has bee11 suggested, doubt has been expressed whether it mould 
stand the hot damp seasoo in Calcutta ; in fact this particular season has been 
lleld up as such a bugbear that no recommendation can be made without some 
misgivings. I n  the Survey Report for 1901-02 it is explained that the method 
of helio-ziucography had to be changed, because gelatine would not stand, and 
yet many things c~ntnining that article must have sufficient constitution to 
withstand tho putrefying effects of the Calcutttl climate. However the sizing 
iugedient in the better class papers is gelatine, and if it bo an absolute fact that 
this article mill not remain good, then resin-sized papers should be obtained. 

- - 

There, however, the compromise comes in, resin-sized papers will not keep so 
well as those sized with gelatine. 

VII. BUILDINGS AND FITTINQS. 
47. The buildings a t  the district offices visited by me are well .adapted for - 

their purpose and for the work they are now turning 
Provincial offioes. 

out. The fitments also appeared to be satisfactory, 
or at  all cvents the offices being comparatively small, the absence of necessary 
fitments was not so noticeable as they would be in a larger offioe. 

48, As regards the Calcutta ofhe, mention has already been made of the - 

Cnloutte oboe. 
necessity of a zinc plate store and suitable racks ; a, 
glass negative store exists, but it is insufficiently 

fitted ; a proper plate graining room should be provided, the work being now 
.done in  a verandah ; a mom should be found and suitably fitted as an sxpense 
store for the immediate issue of paper to the machine room, and the enclosures 
now used for this purpose might be cleared away. Wash-hand basins, water 
taps and soap should be provided. 

Hot plates and eleotric fans should be fitted for drying off zinc plates in 
any room where such plates are worked, and a hot plate for the man employed 
in pulling transfers from copper plates. This man, wbose work i t  is to pull 
transfers from copper plates, must often require to heat the plates, and he 
should in all reasonableness ]lave access to a hot plate, yet when I saw him 
he had to make u p  a fire of paper soraps and heat his plate over that. Space 
and fitments for hanging paper when seasoning are wanted, and probably many 
other things, the absence of which I have not noticed in the short time 
aveilable. 

I n  the damp seasons many occasions must arise when a general drying 
room would be nseful for hastening and increasing the output of work. 

Some of these additione may be considered unnecessary, but, if their provi- 
sion will tend to trail1 the workmen in habits of orderliness and oleanlinem, the 
money expended upon them will be well spent. 

VIII. REMOVAL OP THE OFFICE TO ANOTHER STATION. 

49. If the original dooument* of the survey, the printed impressions in  

a imat io  rsguiremcnto. stock, and the work on the zinc plates will keep in 
Calcutta there would apprar to be, from a technical 

point of view, no ab8olut.e n e s e i t y  to move the office to another station. 



Better atmospheric conditions might however be obtained, and if another station 
is to be selected the following points should be considered,-a moderately dry 
atmosphere would be bebt for the preservation of documents, the storage and 
seasoning of paper, and the  ork king and preservation of zinc plates. Rapid 
.changes from dry to moist or moist to dry make good registering difficult 
in colour printing. 

50. But a: more important question in the selection of a new station is that 

Labour r e q ~ ~ i ~ . e ~ n e n t s .  
of labour. If all the labour, which can be got out 
of the Calcutta native, is being obtained in the office 

a t  present he is not worth much. A t  a hand litho~rapliio press it talics four or 
five men to do one-half, or even one-third of tho work that two men will do a t  
home. At machines and platens two men are doing the work which a boy or girl 
would do at home, and the girl would do more than the two men. I n  drawing 
and typing the progress is not one-half of what it is in England, and this is a 
duty requiring no muscular energy, which there is no apparent reason why the 
native should not do as well s the European. -4gain graining zinc plates, two 
lnen do about one-quarter as much 3s one mall does a t  home, and so probably i t  
runs on through all the duties until it strikes one a9 possible that native labour is 
not really so cheap as it looks. The possibly little difference between tlie cost of 
copper engraving here and in Europe has already been referred to. The only 
remedies for all this, if the offioe remain at Calcutta, are firstly, either summary 
dismissal or decrease of pay for inferior or insufficient work, and increase of pay 
as a remard for satisfactory work, or secondly, workins piecework. I cannot agree 
with the Assistant Surveyor General in charge oE the Lithographic Office that 
piece-w~rlc could not be applied in the printing section. Printing both on hand- 
press and on machine is often paid for by that method. In  the drawing depart- 
ment both drawing and typing, the latter especially, can be pieced out: in the 
correction however of drawings, stones or plates, the appliaa tion of piecework 
rating is more difficult. The same official has, in  his evidence, apparently mis- 
understood the meaning of " overtime " work ; but the reasons given by him 
against lengthening the normal hours of work apply equally aqainst working 
occasionally overtime. But would not increased hours with increased pay obviate 
the necessity for the lower paid ernplo36s having to work in  the bazaars before 
coming to or after leaving the office ? By increasing the hours of work and a t  
the same time inoreasing the rates of pay, the output might pertlaps increase 
proportionately, but on the other hand it might not. On the whole, if any 
place could be found where all these diaioulties of labour would be ameliorated, 
i t  would go far to justify the expenditure of money required for moving t.he 
office from Calcutta. 

Mr. Pope's arguments against overtime and piecework may or may not be 
valid, but an  office whioh cannot increase its output by temporarily working its 
employ6s on one or other of these methods, must be singularly inelastic and 
incapable of meeting any temporary pressure of work. 

IX. PRINTING SCHOOLS OF TEE SAPPEHS AND MINERS. 

51. I visited the soh001 of the Sappers and Miners a t  Roorkee, and possibly 

Work required for pressmi. similar sohools exist at Bangalore and Kirkee. My 
only object in mentioning these schools here is to 

point out that, if any instructions were to be issued definitely directing all extm- 
departmental work from specified areas to be sent for repmduot~on to specified 
-offices, some arrangement should be made that su5oient work to enable them 



press- to be kept going for training purposes should bo allocated t,o them. The 
Offioer Commanding Sappers and Mincrs at Roorkee was a little afraid lest, if 
orders mere issued that all work from the Punjab and United Provinces was to 
be sent t,o t,lle 'Shomason College, he should find difficulty in getting work to keep 
his two hand presses running. 

52. Some apologies are due for this report. Opinions have been expressed 

Condunion. 
and recommendations made with many reservations. 
My time in India has not been long, and the field of 

enquiry has been wide. Though all officials have given information readily, it 
has nevertheless taken time to collect, and questions of climate and local condi- 
tions of labour influence to so great a degree many of the problems to be solved 
that it is difficult, for one with so slight an experience, to advise more dogmati- 
cally than has been done. 

S. C. N. GRANT, 
Colonel, R. E. 

C A L O ~ ~ A  ; 
alst  February 1906. 
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