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: '  Although there had  been a mutiny of troops at Aurangiibhd, and gangs of 
Robillas' had attacked t h e  Re~ idency  at, HyderLbLd, the  party took the field in. 
October 1857, with three sub-assi8tant.s and five Lndian surveyors. Towards the  end  
of the  season BlcGill found his area overrun b y  troops of the  rebel leader l 'ant ia '  
Topi, and the Surveyor General asked the Resident for an  e ~ c o r t  [ 4 8 5 4 ]  ; 
- Thk pergana, altho' of n o  value per  se, b.. .partof a t rac t  t h e  survey of which should be 
irompletsd ~ n d  free from all gaps. ... Mr. hicGill ac ted  judiciously in retiring, the  Rohillaa 
having twice advanced to threaten  hi^ party. ... It will, however, be v e r y ,  desirable to corn-' 
plete  t h e  undertaking n e x t  season, a n d  1 would strongly recommend ... a n  additional guard. 

n ' h e n  1 carried t h e  Grea t  Arc series through that jungly t rec t  in 1838-9 [IV, 42,  473 1, 
an escort of 60 horsomen w a s  assigned to me, ... b u t  finding t h e  country quiet,  a n d  t h e  in-, 
habitnuts  well affected, I nns ennbled af ter  a short  t ime to dispense with so  large a n  escort'. 

In  December 1858 3lcGill had to x i t h d r a ~  hurriedly from a strong party of 
Tantia's men, and nlullieran had to divert his t r i~ngu la t~or s  to the south. H e  him- 
self rras running a series of triangles e a s t ~ a r d s  from the Great Arc towards h 7 a g - p ~  
t o  fix points for Vanrenen's revenue survey party [ 268 ] which 
h e  accomplished in his !~sual ... able style, b u t  his p r o g r e s  was frequently interrupted b y  t h e  
disturbed s tnte  of t h e  country and  t h e  vicinity of bands of rebels under Tant io Topi and othere 
who were scouring across his lino of operations. H e  himqelf and  ... his detached parties were 
eeveral times in danger ,  b u t  ... t h e  work was successfully carried outs [485-6]. 

For  season 1860-1 nlulheran had six sub-assist.ants4 and as many Indian  
surveyors, and completed survey of the British-administered districts north of t h e  
Penganga. \VhiIst AlcGill took a share of the  triangulation, Andrew Chamarett,  
a first.-class planetabler like his father before him [rv, 256-7 3821, was responsible 
for training and supervision. The  survey of t he  Nizarn's Dornjnions m.ith t h e  
"assigned districts" of Berar was conlpleted by the  end of season 1865-6, 20,578 
square rniles har ing  been added b y  hlulheran since 1855. 

The  Nilriri Hills had been topographicaLly survejed on the one-inch srale b y  
Benjamin v~at -d  between 1821 and 1823 [ I D ,  111-3 1. In  1813 the Directors 
called for R large-scale survey of the  cultivated areas for reyenue purposes, and in 
I farch  1644, John Ouchterlony of nladras Engineers was appointed to the charge6. 
H e  was placed under t he  professional direction of the Deputy Surveyor General 
at Calcutta, and furnished wit.11 instruments from the Kellore topograpaical 
survey tha t  had just been closed down. Charles MacAIahon, also of tha t  survey, 
was posted t o  his detachment. 

The  Surreyor General thought  Ouchterlony should make a topographical survey 
on the  lines of \Trroughton's survey of Sohiigpur of 1841-2 [ rv, 228 1, basing 
his triangles on Lambton's Great Arc that-passed tkrough Coirnbatore. H e  sup- 
ported Wroughton's instruction3 with an  elnborate note on the conduct of trigo- 
nornetrical surveys8 [ rv, 476 ; V, 297 1. N ' l~a t  the  Directiom had actually called 
for, however, had been a large-wale sur rey  for registration of grants of land ; 

You should be  provided with a detailed survey a n d  m a p  of tlre Neilgherry Hills, distin- 
gukhing  the  lands in t h e  occupation of the  Govemrnent and  private individunb-those brought  
under  cultivation b y  t h e  Burghers-those which a r e  to be  left in the permnnent occupt~t ion 
of t h e  Todns-and those entirely unoccupied, over a portion of  which the  Todas have  been 
accuatorned to pnsture their herds7. 

On realising t h a t  the  survey was to be primarily for revenue purposes, t h e  
Surveyor C;enoral qualified his earliest letters ; 

My despatch of t h e  4 t 1 ~  October enterod very fully into t h e  de ta ib  of tho difficult sub jec t  
of surveying a mountainoue country like the  Neilghomea. ... I t  is clear t h a t  if your eurvey ie 
oonducted on t h e  accurate  ayetern proposed by me, i t  will n o t  only produce all the  inforxxution 

'01Algbitn orig in ; lor Rohilln Wnrs, 1774, 1764 Q. Index, vo!. I. *I)Dn. 656 ( 140), 4-6-68. 'DDn.  
594 ( 381 ), S G.'s Report,  1858-60, B-1040. 'Ihigb, Cbernnrctt, hlcGill, Smi th ,  I)nIy, Parroll. MR~., 
28-344.  'DDn. 491 ( 110 ), from SG. 4-1044. 'OD.  to M., 21-4 -43 .  
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n e c e s w  for the mvenue atatistics of the district, b u t  will aLo  furnish very valunble mtor ie ls  
for geographical pUIpO8e8, wl~ich may be incorpora ted...into the  AtLRsl. 

Ouchtorlony was directed to combine a geographical survey for the Gumeyor 
General with tho details required for the Revenue Department. He  completed thh 
survey on scale 1,000 feet to an inch by 1848, together with a st~tist ical  memo?. 
All wokk for the  Revenue Department waa closed down in 1851, and i t  was then 
suggested tha t  he should employ his skilled topographical assistante to sluvey the  
Kundah Hills to the south-wests and also a small tract  of Coimbatore t o  the  anst, 
completing a t  the same time a general 4-inch map for the  Atlaa of India. 

The topogrnphical operatione of the uneurveyed tracts m y  for the  sake of expodition b e  
taken u p  on a scale of 2 miles per inch in the field, bu t  a reduction on the prescribed scale for 
the  Atlas, will aL60 be  required, and the delineation of the geographical lines must  be very 
carnfully attended to [ 363 I'. 

Ouchterlony continued one more year under the direct orders of the Surreyor 
General, but  the Madras Go~ernment. grudged his emploj-ment on work tha t  was of 
no ralue for revenue purposes ; 

Seeing tha t  this work hRs already occupied Captain Ouchterlony upward of a pear, and 
continue to  occupy him for an indefinite period in the agreeable c h t e  of the  hills, 

and having daily experience of the p a t  want of Engineer officers to mperintend ... a o r b  of 
preRsing and real importance and utility, ... the Governor in Council djrecta me  to expr- t he  
hope tha t  the services of Captain Ouchterlony may be early made available6. 

His pervices were thereupon restored to the  Madras Government0 and t h e  
assistnnt s m e g o r s  ascharged or tran~ferred to  other survey units. Amongst the  
~ a l u a b l e  geographical material handed in were a "3Zap of the Keilgherries and 
resurveyed portion jn the  vicinity of Chinoor and ... in the  Coimbatoor District, scale 
4 miles to an inch, dated 18th December 1852", besides charts of triangles [ 290-1 17. 

I n  spite of the lack of interest shorn by the Madras Government, their engineer 
a t  Kotagiri was anxious to get a copy of the map in 1856 ; 

Captain Ouchlerlony informs me tha t  he prepared for the  Geographical 6m7ey of Indie 
a m a p  containing in one ~ e c t i o n  Danaikencottah and the slopes of the h-eilghemes adjacent, 
together v i th  the  Hu~sanoor  Ghaut, and in another section the valley of the Bowany River  
and t b t  tract  north of Coimb~tore  marked " u n m e y e d "  in the  printed map. 

These sections would be most valuable a n d  useful to me8. 

1 DDn. 491 ( 123-4);  SG. to Ouchterlony, 2612-44.  '10 Gal. ( 360-2 ) ; arruo. 129 ( 1 ), Lithe. redDo 
t ion on f -in& scale ; 3Jarl;hnm ( 190)  ; memoir. J M L S .  sv ( I ) ; connec.ted to o ~ s .  1871. 'rise to 8613 ft. 
'DDn. 642 ( 234 ) ; SG.  to Ouchterlong I% Mil. Dept., 26-6-61. 'DDn. 646 ( 179) ,  Ft. 6t. Geo. to G o d .  
of Indin, 2i-11-62. L ~ ~ ~ . ,  l k 1 2 - 6 2 .  'ME~O.  129 ( 1, a, b). 'DLIn. 677 ( 8 ) .  Or. Eng., 7 th .  Div. to 
o E. Ft. St .  Geo., 31-546. 
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where eristing ahould be shewn, the detail8 of cultivation A d  ,mil being fully entored into, 
scale 2 inches to 8 mile. ... . . 1 : . .. - . .  

The present w e y  baa cost less than the towers origbmlly built by General Jacob hhrmelf 
to carry out a aystem of- triangulation which was never completed. ... These towers, ... wekl 
known..ae Jscob'e Towers, were intended ...to scrve line-cutting expenski but, when the Sur- 
veyor commenced, ... he found that the platforma and towers were ao faulty in construction 
that i t  W R ~  in vain to expect good work [ 45-6, I 10 1. , , , . . . 
Survey was accordingly run by traverse directly- based on the Great Indus Series'. 

Lane's work between Karkchi and Kotri was for the  assistance of the railway 
engineers. The area of 2,059 square miles included only 2 miles of cultivation and 
65 fit for cultivation, t h e  population barely "2,000, all miserably poor, ... with the  
barest necessities, the  coarsest food, and the commonest [ 479  1. 
" 

' Macdonald's work during 1859-60, fell in Larkhiina District. H e  had suffered 
 e eve rely in health, especiaLly his eyes, and on 23nd April 1860, he handed over to 
Lane and took fiirlough for 15 months. ' During 1860-1 Lane carried out 6,190 
square miles of 1-inch topographical survey in Khairpur, "mostly sandy desekt; 
with highly cuItivated alluvial lands on the river bank [ IOO ] "3. 

Before 1850 the Madras Government had never accepted the necessity for 
accurate scientific control of revenue measurements or surreys. Such surFeys 
as were required for assess~nent of revenues were carried out under the district 
officers by Indian measurers and supervisors, on the lines of Thomas Blunro's survey 
of the Ceded Districts [ n, 180-2 1. After full consideration of the systems followed 
in Bengal and Bombay, the Board of Revenue a t  Madras expressed the following 
views on proposals put  forward by the Collector of Tinnevelly in 1842 ; 

Cultivated and culturable lands are measured by nstivos according to the native method, 
and tested by controlling natives, and accurate accounts ... with specifications of the boundary 
marks, and name and number of each field, are formed. ... 

A survey carefully conducted according to the rules laid down by Sir Thomas Munro 
and acted on'in the Ceded Districts [ 1804-8 ] will be found generally sufficient for all ordinary 
practical and useful purposes and if, in addition, the means of testing the accuracy of the..- 
proceedkigs be afforded to the  Collector, ... by placing a t  his disposal a amall scientific survey- 
ing establishment, it will be found amply so. ... The Collector d be able ...to control the  
native measurements, to decide on disputed points regarding it, and to eatisfy the ryots. ... 

This combination of revenue and7 scientific survey d~ . suf f ic ien t ly  approach the system 
of the North Westers Provinces ss far as it is expedient to apply it to a country already 

'scientifically surveyed. ... ' - ' The Board recommend that Sub-kssistafit XicMnhpn ... be immediately placed under the  
orders of the acting Collector of Tinnevelly'. 
BlacMahon was, however, appointed to  assist Ouchterlony on his survej  of the Nilgiri 
Hills [ 179 1: H e  was essentially a topographical surveyor. 
I '  ' I n  1843 Sir Henry Montgomery6 was sent to RHjahrnundry on a commission 
which led to the Godiivari irrigation project [ I : 107 1. He strongly recommended 
a regular survey and settlement, and fiom the discussiom t,hat followed Frederick 
Priestley was iu 1853 appointed under the Board of Revenue to "an experimental 
scientiGc survev of villages in the South Arcot District "O. 

d " 
The other Presidencies mere consulted, and concrete proposals were made b y  

tke Madras Government in a minute dated 14th August 1855 ; 
Ln thh Presidency alone there has hitherto been no regular survey. I n  aU dietricta there is 

the utmost confmion in revenue matters, resulting in great lo~s to Government. The absence 
- - 

of %curate information has the moet pernicious results. Not only does it operate injuriously 
:I ' -. 
' ' O R  Rev. 185741 ( 1 2 6 ) .  1 ib. 18 .5841  ( 1 2 6 - 7 ) .  ' i b .  (128-9).  I 0  Cd. (M): Sind 
~ e v . ' S q - .  1856-72 ; 102 one-inch ehoob, 13 quarter-inch, pub. @ 2 sh. esch. ' D h .  451 ( 49-63 ), 
21-1-43. #Sir  Henry Conynghnm Montgomery ( 1803-78 ), Bart. ; ucs. ; 8ec. to Rev. & rw. Dcpta. 
184560.  '10 C d .  ( 381 ), Chidampnram Ialuk, 3. Arcot, 1854.5, 1' b mile ; Mulo. 128 ( 12 ), 2-inoh, 
l itho; Mad ad.. rx ( 6-14 ) ;  Feb. 1861. 
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ori tbe public revenues, bu t  it beoomea R means by whioh the poorer and lesa inf3uential cl- 
tire d o  tb e d e r  for the h i e f i t  of the wrraltby. ... . .  . . . ,  -,. 

3n some dietricta attsmpta were a t  the beginning of the  oentury to establish something 
like a e t e r  of lands, and fixed rates of m m e n t  founded on actual m s a e w m e n t  and valua- 
tion. ' But these rneaaurernente were in every carried out in haate, with imperfeot agency. , 

- Government are decidedly of opinion tha t  the revenue nurvey should be conneoted by 
minor triangulatione with the G r a ~ ~ d  I'rigonometrical 6urvsy1. ... A survey for revenue pur- 
poses, not a topographical survey. The size of the fielh require to be accurately determined. 
This should be done by ... the English methode of surveying aa in Bombay, and aa k now being 
done by Captain Prieetley in 6outh Aroot, and not in the innccurate native method. ... 
. .The  detailed survey need ertend only to the cultivable land. ...* Jungle and wec la imed  
waste need not be surveyed in detail, but only in ita chief features. ... Permanent boundav  
marks would be established, and ... field. ... village, ... and talook maps, should be prepared. ... 

The Governor in Council propos  to appoint a Surveyor General, or Superintendent of the 
Survey, ... to have a t  leaat four Deputy Surveyors General, each in charge of a separate ... division. ... 700 square miles may be taken FLS the work of a Deputy Surveyor General's 
p a r t y ;  ... cost should be about Rs. 64 per square mile, and the survey oc,cupy 22 yeam.. 

Classification of land should be entrusted to... a Guperindent of 6ettlementa, ... vested 6 t h  
B general power of control, ... but not interfering in the m$e of working2. 

Priestley was appointed Superintendent of Survey from August 1 8573 ; 
The area to be surveyed was computed a t  ... 79,411 square milee for Lopogrnphical work, and 

81,617 ... for revenue work. Captain Priestley commencsd work with an  eatnblishment ... of 18 
surveyors and deputy surveyors, 30 survey ameens, 30 gumashtas [ JI, 181 1, 20 draftsmen and 
computers, 77 peons and measurers, and 19 station markers, a t  an annual cost of Rs. 31,338. 
hb. Nevill was appointed Superintendent of the new revenue assessment, and the two officers 
worked in rnncei. 

Ln 1857 two talooks, one in South Arcot and the other in Trichinopuly, were surveyed. 
In 1856 the survey was c o m m e n d  in the Rajahmundry District. In 1859 Masdipatam a-aa 
taken up, and in 1860 there were parties in NeUore, 'I'richincpoly, and Galem. 
During season 1856-7 Priestley'bad surveyed 450 aquare miles in South Arcot, 
and increased this to 476 the following season. Scales of survey varied from 4 
to  12 inches to the mile [ 81'. During his ahsence for several months organizing 
the  new department, he left 1Trilliam Hessey in charge6. ' 

Jm 1859 a surveg a a a  undertaken of the ... district of Wynaud ...to define the  boundaries 
of the coffee estates. ... The district had been surveyed topographically ... in 1826 by  Lieutenants 
Garling and Conner, ... but the sites of villages were not accurately laid down [ m, 1x4 1. ... 
\Vork was commenced in 1860 with a syutern of secondary triaugulation ... the detail being filled 
in by planetablee. In 1861 and 1862, the Neilgherry and Coondah HiUs were surveyed [ m, 
~ 1 1 - 3  ; V, 179-80 1. A lithographic Pre ss... was ... established a t  h W a s  for ...p ublication of 
Lalook and village maps7. 

In 1659 Priestley had a staff of three military officers, Hessey, Prat t .  and Crewe, 
and six civilians, Leggatt, Durnsford, Beaumont, Cardozo, Puckle, and Wright. 

In 1870 Markham describes the  Madras Revenue Survey as one in which 
the survey and revenue officers work together, and which is conducted on correct principles 
in every detail, in the field m-urements as well as in the village boundaries, with a complete 
*cries of tests. -... The Madras Revenue system alone answers this description, and must oon- 
sequently be considered as the best. Ita work is adapted to reduction for geographical purposes, 
being carefuUy connected with ... the G.T.S. ... 

The revenue survey is complete in the Godavery, Ristna, Nellore. Trichinopoly, and Salem 
Districts, and the topographical survey of the zemindary. or rent-free lands is in progress in 
'Sellore and Salem. In  Kurnool and Tinnevolly the revenue survey ia approaching completion, 
and i t  is progressing in Cuddapah, Coimbator. Chengalpat, Ganjam, and the Nilgiris. I n  
Wynaad 124 s q w e  miles of aststes were surveyed before ... 18628. . 

Neither the  Madras nor the  Bombay revenue surreys ever came under the 
administration of the Swe_ror  General of India. , , . . .  . . 

. . . . .  . . . : .  . . . . . - , . .  

'stronglp urged by Henrv Thuillier, DSG. 'Mod .  Sd. Lm ( 2-39 ), CD to m.. 17-12-56. 'from 
18-P-57 ; Markham ( 189 ). l i~odarari Dd.. 1859-80, C m m  with Wright & Cardozo ; -0. 14 ( 110 ) ; 
J O  Oat. (329). 'Bad. SJ . ,~ ru r ,  R o p d  1857-8( 38-52 ) ;  16-11-58. '1859-8.10 Cd. ( 314 ), 1' Laluk 
.meps. . Madraa Admin.,& 1885 ( 99 ). *.Markham (.l80, 183-93 ) ; Maps of Mad. Rev. Srp., 1871; 
JOCaf.(3~4-7);.~1~10.128-130. .' : . . . . . .  . 

Werner Soors

Werner Soors



set  \\-as sent  to Lo11tlo11 for illcol.l,oratio~i into the  Btlas sheets, whilst a second 
set  was sent  t o  Calcut(a t o  be 1it.hograplied iri four colourgl a process t h a t  was new 
to Ind ia  [ 329 1. Tilo rcurve? v.ns also embodied in John  M7aIker's 1G-mile "Map of 
the  Punjab ,  TYesterrl I I i r n : ~ l a ~ a ,  and adjoining parts  of Thibet", editions of 1854 
and  185g2. 

Very litt le of t he  c~r,igirial surrey was ornitted on the  $-inch reductions, n i th  the 
result t h a t  drawing and lettering were much too fine and  congested. Pr i~ i t ing  in. 
colours x a s ,  moreover, new to the Calcutta office, a n d  much experimental work 
v a s  inrolx-ed. By 1859 only one of the engraved Atlas sheets had come out  from 
England,  and  the  Sur-ieyor General, beillg pressed for maps  of Gsrhn-21, called on 
Thuillier t o  press on n-ith his coloured prints uh ich  were .gi~iLlg d i f i c u l t . ~  1330  1- 
T h ~ d l i e r  replied t h a t  
the reproduction of these intricate degree sheets ... has had my very be,st nttention for a long time 
past, and I only regret ... t ha t  you s h o d d  have had to repeat your wishes ... so often. ... A 
comn~encernent will be m ~ d e  a t  once r i t h  one of the easiest sheets, ... and the whole resources 
of the  Press ... will be  pu t  upon it. ... soon as our first specimen is ready i t  shall be submitted 
for your inspection, ~ n d  ... eve;-thing practicnhlc ... shall be done to  produce these degree sheets 
in a manrler p~or thy  of the Depnrtment3. 

The  ful l  atlas m-as satisfact.oril~- completed, and despat.clied from Calcutta early 
in 186'3 mid n-on a prize inedal a t  t,he London Esllibition of t .hat year [ 331 14. 

nlontgomerie's A-inch J l a p  of Ka-shtnir, conipleted in Xpril 1SS9 mas laid before 
the  G o ~ e r n o r  ~ e n e r a l  ~ h o  n ro te  a personal 1et.ter t o  coil,orat,ulate the  Survejor  
General ; "I never sari. a more perfect or artist-like production of i ts  kindv6.  Tbe 
map  won equal commendation in England ~ I l e r e  it.  as litliographed in 1861 [ 238 16. 

The  more e s t e n s i ~ e  a-inch niap mas completed in Januar j -  1861, and  taken to  
England by Waugh on  his retirement. 800 copies viere litliographed in England, 
~ - W s t  other  copies were struck off at. Dellra Dun from tlie second fair draring,  
Other maps  follorred some years later [ 239 1. 

Except  a s  possible material for the  -Atlas of Lndia, neither E\-erest nor Waugh 
were at all interested in maps of Bombay and Madras. Manuscript maps of all 
Madras districts had  been supplied before 1830 [ rn, 279 ] and there v e r e  also maps 
on the  16-mile scale. In 1622 A r r o ~ s m i t h  had published his quarter-inch Atlas of 
the  S o d h  Peninsula in  18 sheet,s [ m, 288 ] but ,  since t h e  abolition of the post of 
Deputy  S u r ~ e y o r  General a t  i'ladras, responsibility for maps had rested u-ith the 
Chief Engineer, who was  in no posit,ion to undertake further compilation [ In, 276-9 ; 
rv, 328 1. 

In 1g54, a firm of Madras publishel.~, Pharoah & Co., publislied a n  Allay of the 
Southern Part of India, containing 27 district maps on 16-mile scale, 13 circgr 
maps of t he  Kizlm's Dominions, 21 ruaps of t o n n s  and cantonments, with g 48- 
mile J lap  o j  the Peninsula of India, extending sout,h from Allnh.?ibi?id, compiled in 
1854 b y  Colonel F. H. Scott,  Deputy Q ~ ~ a r t e r m a s t e r  General of t he  Madras ArmF. 
ALI tllese maps  were engraved by J. C% O. IYalker, of London7. 

In 1859 t h e  Surveyor General suggested to  t he  Chief Engineer t h a t  i t  might 
be'possible t o  publish district maps for t h e  whole presidency, on tlie one-inell or  
half-in'ch scale, from the  material a t  Calcutta8. This material vras, however, m u c h ,  
too old t o  be worth the  espense, and the  provision of new maps was left for the, 
newly formed Revenue Survey Department  [ 280 1. 

There was a similar dearth of map3 in Bombay and Sind,  and the  f e ~  available. 
sheets of the  engrared ht.las of Indin  were long ou t  of date.  

. 'DDn. 547 i'G ), SG. to Vil. Drpt., 3 4 - 5 5  ; 66.5 ( 54 ). to DSG., IAS-5 .3 .  '10 Cat. ( 232 ). 
'DDn. 668 ( lIB),.DSG. to SG., 17-8-59, 'OR Topa. 1859-6-7 ( 19 ), SG., S-1-02 : ackd. ,  s n . ,  31-;;6~ ; 
DDn. 30 ( 171 ), John Walker to SG., 19-9-62. 'DDn. 87.5 ( 101 ), 16-7-59. ' JROS. ,  ru ( .hz ). 
7 Karkham ( 101, 407-8 ) ; 10 Cat. ( RS, 313 ) O B ~ .  Camp., L-104. ' 6 5 5  ( 425  ), 13-3-58 ; DDn. 676 ( 39 ), 
EG. to DSC., 1 3 4 5 9 .  
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... Officer3 can only be trained in a good system by working with well-managed series, and 
under able leaders. ... The great silccess which has attended my administration. ..has arisen 
from...this rule-...not to entrust any officer with the charge of a series until satisfied of his 
fitneas, bemuse every failure cnn be traced to this source1 [ 390 1. 

The Governineilt of India told the Directors they had no officers to spare but 
were asked to nieet the Surveyor General's demand2 and during 1351 and 1552 
Tennant, Nasmyth, and Montgomerie mere appointed, whilst permission was 
obtained to retain the services of Strange [ 382 1. 

Tennailt n-orked under Strange nearly two years making 
himself thoroughly master of the usual recess duties ; ... computations--cleaning, repairing, 
and adjusting instrumental apparatus and other preparations for the field-office buuines. 
You shoi~ld give him [u-ritee Waugh] such a share in the various computations as mill conduce 
to his becoming acquainted with every part of the work. Expertness in ... computations is 
even more important than field duties, inasmnuch as excellence in the former is rarer than in 
the latter. 

The ensuing field season will enable Lieutenant Tennent to master the details of field 
duty, ... and I hope ... he may gain a thorough insight into every part of the work and become 
imbued with the most scrupulous notions of refinement. ... As soon as you can report that 
this officer hag acquired a thorough knowledge of these duties, I shall make arrangement3 
for putting him in a positio~i in which his talents and knowledge may have full scopa3. 

Montgonlerie had a year with Logan on the Rahun series, and then had the 
exceptional advantage of spending several months with the Surveyor General 
himself on the measurement of the Chach and Karschi base-lines [ 42-4 1. 

In an appreciation of his officers Waugh writes in 1859 ; 
I have had a succession of officers of all ranks and of all branches of the eervice in the three 

armies of India, as well 89 the Royal army [ Austen], under my orders, and ... it is rare for any 
officer to succeed in any eminent degree unless he joins a t  an early age with sufficient 
elementary knowledge of mathemstics and military drawing, a marked aptitude for the pro- 
fession. end a dotermination to devote all hij energiej to one object. ... 

At the Chuch base-line I had no experienced officers to assist me except Mr. Logan who wea 
very ill and died shortly after. I had to train every officer employed a t  that base-Line, as well 
as a t  Rurrachee, and if any accident had happened to disable me, those difficult rnanipula- 
tions must either have been postponed or entrusted to inexperienced hands. ... I took ad- 
vantage of. ..these bases to instruct all the officers of the Trigonometricel S w e y  then availble, 
knowing that some years might elapse before another base would be memured. ... 

An officer when first appointed hes everything to learn, and for the first year a t  least ia 
rather a hindrance than an assistance. Gradually as he learns the practical dutiea end maatere 
theoretical principles he become useful, and after 2 or 3 years he ie able to act independently. 
Year by year, however, he improves. ... An officer of the Trigonometricel Survey cannot 
be considered fully experienced much under 10 years senice. ... The loss of an experienced 
officer deprives the State of a11 that has been expended on his training, not to mention the 
heax-t-breaking task of constantly teaching new hands. ... 

The chief. .. apprehension ... ha3 been the low of experienced officers from retiremsnta holding 
out higher inducements. That competition falls peculiarly hard on old departments, with 
salaries h e $  in ancient times, and ... obliged ... to train their own hands from the beginning. 
I would ... most earnestly submit that ... the Department sllodd not be deprived of its most 
experienced officem, trained with so much care4 [ 399,408 1. 

The only regular topographical survey in progress when Waugh took office was 
the Hyderiibsd survey under Henry Morland of Madras infantry. The Salem and 
Nellore surveys were iu process of being wound up, and the Ganjam survey was in 
suspense for lack of a suitable officer [ IV, 248-50 ; v, 167 1. 

In 1844 a Madras Engineer officer, John Ouchterlony, waa appointed to make a 
revenue survey in the Nilgiri Hills, and for the geographical part of his survey was 
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placed under the professional directio~l of the Surveyor General. He was with- 
drawn for engineer duties after completing a topographical map on the half-inch 
scale, and the Surveyor General recorded that " the d%culty of obtaining the 
services of Engineer officers for t.lle Survey Depart,ment has always been very 
great, and the withclran-a1 of an officer of Captain Ouchterlony's superior talents 
ant1 energy is a great loss1 " [ 179-80 1. 

The officers who followed each other in charge of the Pegu Survey in Burma 
were all appointed by the Army Commander or Chief Commissioner at Rangoon. 
Williams, Trevor, and Edgeconle were Engineers, and Fitzroy came from 
Artillery. I t  mas not until 1863 that the latter mas placed under the orders of the 
Surveyor General [ I9 5-9 1. 

Morlaild reverted to military dnty in March 184s after pronlotion to Major, 
and the Madras Government then appointed Bt. JIajor John Ero~im in his ljlace 
without anyreference to the Surveyor General. He nras a cavalry of6cer nritll no 
knowledge of survey, and no promise of acquiring such knou-ledge. Waugll was 
naturally disturbed at  such an appointment, more especially as the party was so 
remote from the rest of tlie Department ; 

In consequence of no assistant officer having been appointecl for several years to the >fadras 
surveys, there wes no qualifiecl oficer to take charge on the removal of Major Morla~ld, ... 
and ... Mr. Chamarett, the senior ~ ~ s i s t a n t  who ... was the main prop of that survey, having died 
not long afterwards, the efficiency and acquired skill of the party was in danger [qz8 1. ... 

Brevet-Major Brown ... never having been employed in the Survey Department or aria- 
lagous duty before, nor hav~ng received ally ... education for it, cannot fairly be expected, a t  his 
age, to become a very skilful surveyor. He is no doubt willing to learn. ... but there is no 
one to teach him except his own sub-mistants whom i t  is his duty to guide and control. ... 

I have consulted Captain Dii Vernet bec~use he formerly held charge of the Hyderabad 
Survey, and in his time the propress made was very satisfactory and the execution superior 
[ IV, 256-7 ; v, 177-8 1. He concurs ... regarding the necessity of appointing assistant officers 
to be selected with care and thoroughly trained, first in the Trigonometrical Survey and after- 
wards in detail duties [ 382 ]. ... 

Captain Du Vernet agrees with me that an assistnnt officer will be required for each party ... 
to prevent ... these mrveys from being paralysed by casualties. ... I would recommend that 
two young m ~ i e d  subalterns of about four yeam standing should be chosen, of undoubted 
haste for drawing and good mathematical attainments. ... If a proper standard ... be ... adhered 
60, 1 see no difficulty in finding able office =...who would do ample justice to the work=. 

The posting and "training of two well-eduoated officers of the Madraa Army 
with ... the surveying parties" was approved in principle [ 111, 329 1, but could not be 
effected, and the following year Waugh asked for the suspension of t.he survey ; 

With regard to Major Brown's professiollal qualifications, I...felt anxiety for the future 
success of this sruvey on account of his deficiency inelementary education for survey duties. ... 
H e  has invariably exerted himself to the best of hia sbilitiea, and shews no lack of zeal for the 
public service, but e person a t  his time of life and high stending in the army is not capable 
of acquiring ...p rofesaional skill himself. ... 

There are a t  present no qualified officers a\.ailable to assume immediate charge of the Hyder- 
party, and the paucity of officers with the Great Trigonometrical Survey ...p recludes m y  

that an officer should be detmhed from that Department as a temporary mea- 
a m .  ... Considering the low standard of Major Brown's professional qualifications, and the 
imprectimbility of wrying on .. satisfactorily in the present disturbed state of the country 
without greater tact...on the part of the ofleer in charge, I...recommend that the Hyderabed 
survey should be euspended for two y m S .  
Brown reverted to his military unit in January 1851, and the survey waa suspended 
until restarted in 1855 under James Mulheran [ 178, 416 1. 
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