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REPORT 
OF THE 

INDIAN SURVEY COMMITTEE, 
1904-1905. 

PART IT. 

SECTION I. 

Description of the map8 and surveys of the Provinces and States of 
India, with estimates of the method and cost of bringing the 
topographical maps up to date or preparing new maps. 

MADRAS. 

1. Very complete accounts of the history and methods of the Survey De- 
partment in Madras are to be found in 

Eerly enrvey norit. the Chapter on "System of Survey " in 
the Administration Report of the Presidency for 1901-02, and in the Manual 
of the Administration, Volume I ,  Chapter 11, page 96. I t  was in Madras, as 
already stated in Chapter I1 of Part I of this report, that the first sustained 
attempts were made both to place survey work on a scientific basis, and to 
conduct regular topographical surveys. The Presidency has always had a 
separate Survey Department of its own ; but no regular revenue survey 
was instituted till 1855. The necessity for such a survey had for some 
time engaged the attention of the Government, and when proposals 
on the subject were made, the Surveyor-General of India strongly represent- 
ed that no general survey should be undertaken without complete arrange- 
ments for making the materials subservient to the general purposes of 
geography. His views, though disputed at  first, were eventually adopted, 
and in 1857 Colonel Priestley was appointed Superintendent of the Revenue 
survey, with which the other surveys in progress were amalgamated. I t  was 
decided that topographical surveys should be prosecuted in non-ryotwari lands, 
in hill ranges and large waste tracts, while in villages paying revenue on the 
ryotmari system, a survey on a much larger scale was to be made. 

2. Almost the entire area of the Presidency has been surveyed either 
by the revenue or, as they are now 

Surveys ou which existing maps are based. 
called, cadastral parties, or by the topo- 

graphical branch, but the Atlas shects are still based on very old surveys, 
and such attempts as have been made to utilise the results of more recellt 
surveys for incorporation in the standard maps of India have not been 
satisfactory. Nor has the Survey of India itself attempted much work in 
this Presidency. Between 1860 and 1877 it surveyed a considerable part of 
Ganjam and Vizagapatam over areas covering 11 complete standard sheets 
and portions of a large number of others, but it was not till 1886 that i t  defi- 
nitely undertook the responsibility of completing the topographical work in 
the Presidency. I n  1884 proposals had been made for strengthening the 
local Survey Department, which were referred to the Surveyor-General of 



India for opinion. That officer criticised the maps produced by the Madras 
Department very unfavourably, (a criticism which it is only fair to state wag 
not fully accepted by the Secretary of State,) and after some correspondence 
and discussion i t  was decided, with the full 'consent of the Qovernment of 
Madras, that the Survey of India should undertake the further topographical 
work required in the Presidency. A survey party was accordingly sent 
there in 1886-87 ; a comparatively small area was surveyed in the neighbour- 
hood of Madura, and a considerable area was triangulated in the State of 
Travancore with a view to further surveys, when a t  a subsequent conference 
at Ootacamund in July 1888, it was decided that the survey party should be 
transferred to the control of the Madras Government for forest work, and that 
topographical work should be postponed till the Government of India could 
spare another party for the Presidency. This time has, however, not yet ar- 

' rived. The total area which was expected in 1886 to require survey by the 
Imperial Department was 13,000 square miles, but out of this in addition to 
the small areas surreyed before the survey party was diverted to forest work, 
some portions have since been surveyed cadastrally, and others in the course of 
forest surveys. The total area which has not been surveyed at  all up to date 
is now 6,079 square miles, but the Board of Revenue collsider that owing to 
defects in the old survcys, a new survey mill be necessary in other areas as 
well, and place the total area requiring new survey at 27,141 square miles 
in the districts of Ganjam, Vizagapatam, Tinnevelly, the Nilgiris, Malabar 
and S ~ u t h  Canara and in certain hill tracts in the Zamindaries of the Presi- 
dency. These figures, with some modification on accounf of the further 
extension of forest surveys, may be accepted as giving with sufficient 
accuracy the area that will require an  entirely new survey, though i t  is not 
possible to show on the index map the exact boundaries of all the tracts 
concerned. I n  therest of the Presidency, assistance will be obtained from the 
old Imperial Surveys in Ganjam and Vizagapatam, and from the cadastral 
or topographical surveys made by the Madras Survey elsemhera. The 
topographical work is in all cases of old date. The Madras parties have 
discontillued such work sincc about 1884, and the maps based on survess 
made before that date m i l l  require operations little less expensive than a 
new survey to bring them up to the standard of modern requirements The 
same is the case with the work done in Gznjam and Vizagapatam by the 
Survey oE India. I n  these the hills are pure sketch work, and me are 
informed that inaccuracies have in some cases been found in their position. 
No heights are given beyond a fen fixed by the Trigonometrical Survey; 

is not attempted, and the revisional operations must be com- 
paratively tedious and expensive. 

3. To check the value for topographical purposes of the cadastral 
work throughout Madras would be impos- 

Valuc of Madras revenue survey maps. sible without detailed investigation in 
different parts of the Presidency. Test surveys were carried out in three places 
for the information of the Committee by the officer in charge of the party 
now surveying the Madras Forests with results which are creditable to the 
general accuracy of the Madras mapping. But, apart from some actual 
inaccuracies, tho Madras maps reduced from cadastral maps have been 
found to be defective in their delineation of topographical features. I n  

one case, for example, in which the position of some points was correct, 



others were found to be wrong by about a furlong-a defect which is attri- 
buted by the Superintendent of Madras Surveys to the system of compilation 
of taluk maps in force between 1887 and 1894, and to the contraction and 
expansion of the paper on which the map tested by Captain Robertson 
was printed. Some hills were omitted, the drainage lines were incorrect, 
telegraphs, roads, railways and milestones were not shown, or were not always 
accurately delineated and classified, and some names were omitted. The 
Superintendent has examined the original village maps, and states that they 
do in fact contain all the details of the omission of which complaint is made. 
The sparseness of detail in the reduced map he explained to be owing to 
the fact that village boundaries, and other information of administrative 
importance, had to be shown, and that the additional topographical detail 
would have over-crowded the map. The explanation is no doubt correct. 
Defects similar to those found would be brought to Light in  Survey of 
India maps prepared from cadastral surveys of old dates in similar ground, 
e.g., in t,he North-West Frontier Province; and in these cases, as in Madras, 
i t  is not possible to produce a satisfactory map by the simple process of 
supplementary survey. The elaborate traversing done in  Madras will be of 
great assistance to the surveyor, and he may be able in many cases to use 
the reduced cadastral map for the delineation of the main features of the 
ground, but the nature of the country makes i t  impossible that he should 
proceed by the same easy methods as in the plains of Upper India. I t  mill 
be advisable, therefore, to class the whole of this work as resurvey, leaving 
it to the ~u rvcybr -~ene ra l  to determine the manner in which the Xadras 
maps can be best utilized. 

4. I n  the Native States of this Presidency, Travancore, Cochin and Pudu- 

The Native Staten. 
kotta, a new survey will be necessary. 
Revenue surveys are being made in 

all three States, but there are no topographical maps at al l  of recent date, 
those in use in Cochin and Travancore being based on surveys of 1817-20. 
A new survey of Travancore and Cochin was considered urgent as far back 
as 1887, and was agreed to by the States on condition that the expense fell 
on the Imperial Government. 

5.  The Madras Government has a large and well organised Drawing 

L O C ~ I Y  prepsred maps. 
Office and an  extensive reproducing es- 
tablishment, where not only are thc results 

of its surveys published, but much extra-departmental work is undertaken 
rznging from plans and diagrams to illustrations of books. Plans of villages 
are now issued on the scale oE 8" to the mile, talulc maps generally on the 1" 
scale, and district maps on the $" or the scale. For ordinary civil adminis- 
trative purposes these maps appear to be found quite sufficient, though a few 
officers.report that the want of maps showing topographical features more 
completely and accurately is felt ; and in  some cases i t  appears that the 
Indian Atlas sheets based on surveys of the first half of the last century are 
preferred for their topographical accuracy to the larger scale maps provided 
by the local Survey Department. The local maps show village boundaries, 
and in this Presidency there will be no imperative necessity for the Survey of 
India to issue maps showing such boundaries. 



6. The eurvey of many parts of Nadras will, as the recent experience uf 

Estimates for producing new topographicnl maps. 
the Forest Party has shown, be eqten. 
sive, and the rates given below are the 

lowest that can safely be applied in  making e rough estimate of the cost of 
the survey most of which will probably be on the 2 scale :- 

MYSORE. 

7. The State of Mysore is more fortunate in its maps than any other com- 

- 

New survey in Malalar, South Canara, the 
Nilgiris, the Native States, md in scattered 
blocks in Ganjam, Vizagapatam, Godaveri, 
Anantapur and Tinnevelly. 

Re-survey in the greater part of the Presidency ... 
Revision of work done by the Survey of India, 

chietly recent Forest Surveys, with the 1,448 
square miles done by the Madura Surrey in 
1886-88. 

Previous survey. 
plete province of India, and affords an  
example of the excellent results that 

Square miles. 

27,000 

108,200 
16,500 

151,700 

Rate. 

Rs. 
40 

30 
5 

- -  
. . . 

can be obtained when the Survey ~ e ~ a F t m e n t  is allowed uninterruptedly 
to carry out the survey of a tract of country on a definite programme and 
on a single system. 

The standard sheets of this State are numbered and catalogued along with 
those of the Madras Presidency; and its maps cover in whole or part 70 of 
these sheets, the survey in all cases extending to the border of the State. 

The survey of Mysore commenced in 1874-76, and was completed in 1886. 
I t  included, besides the survey of the whole area-29,444 square miles-on 
the 1" scalc, a few sheets OF forest survey, and town surveys on large scales of 
Bangalore and Nysore. The exceptional good fortune of Mysore was no 
doubt due to the fact that the State itself paid for the survey, which was thus 
unaffected by the orders for the reduction of survey expenditure. 

8. Mr. McHutchin, the Secretary to the State in the Public Works De- 

Cost. 

Rs. 
10,80,000 

32,46,000 
88,500 

44,08,500 

State of the meps. 
partment, has given a most favourable 
account of the accuracy and utility of 

these maps. H e  found it possible to lay out the railway line from Bangalore 
to Harihar on the map with such closeness, that little change had to be made 
in  the alignment when he actually went over the ground to locate it, and the 
maps can, in his opinion, hardly be improved. Changes have been entered on 
the maps locally when they occurred, but i t  is admitted that such entries 
are not altogether accurate, and that i t  would be an advantage to have the 
maps revised professionally and republished from time to time. I n  some 
sheets there have been many alterations since the maps were prepared-as, for 
example, in the country round the Kolar Gold Fields, but many of the sheets 
require little change, and Mr. McHutchin co~lsiders that, as a whole, the 
maps could be used for another ten years without revision. I t  may be said, 
therefore, that revision, though desirable, is not urgent. 





9. Before revised maps can be published it will be necessary to redraw the 

Revision required. 
sheets. Most of the survey was finished 
before the clinometer was brought 

into use, and i t  will be desirable to increase considerably the number of 
heights and levels shown on the maps. But nothing more than the revision 
of the existing sheets in the fieid is necessary, and the work should neither be 
tedious nor expensive. Much of the country is easy to survey, arid the cost 
of the revisional operations should not exceed Rs. 1 2  per square mile. 
The total cost may therefore be provisionally estimated at Its. 3,53,328, for 
the 29,444 square miles comprising the State. 

- 

10. For civil administrative purposes taluk maps on the scale of 1" or i", 
Locally prepared maps. 

and district maps on the 2" scale are or 
will be compiled from the 8" revenue 

surveys. There would appear, therefore, to be no necessity to show village 
boundaries on the topographical maps, unless the State specially desires that 
an  edition with boundaries should be prepared. 

COORG. 
11. No topographical survey of this small province has been carried 

Previous E U N ~ ~ .  out by the Survey of India. Between 
1872 and 1579 a topographical survey 

was made on the scale of 2"=1 mile, and taluk maps on that scale were 
published, but are now out of print. From these and from the local 
cadastral maps on the 8" scale the local Land Records Department has 
recently compiled a map of the whole province on the g scale. 

12. The existing maps, while suitable for the revenue o5cials, do not 

State of the maps. 
meet the requirements of the Public 
Works and Forest Departments, and the 

absence of good maps has been felt both in connection wit11 the wdrking out 
of irrigation schemes and with the preparation of the project of the Madras- 
Tellicherry Railway. Therecan be no doubt that a new survey of this 
small district of 1,588 square miles is required. 

13. The Surveyor-General estimates the cost at  probably Rs. 30 per square 

Estimate for new survey. 
mile, on the 1" scale, provided that the 
work is undertaken as part of a large 

programme for the mhole of India, and the total expense would in this case be 
Rs. 47,460. 

HYDERABAD. 

14. The one-inch topographical maps of Hyderabad are made from older sur- 

Previous survey. 
veys than those of any other part of 
India. When the early surveys of South- 

.ern India had been completed, Colonel ~ackenzie'kxtended his operations into 
the Nizam's Dominions, and the maps still in use are the results of work com- 
menced by him in 1816, and continued with interruptions to 1866. 

15. For mapping purposes the total area of Hyderabad is divided into 194 

State of the maps. standard sheets. The latest catalogue 
shows 24 such sheets as practically com- 

,plete and 32 which are incomplete. For the rest of the territory no maps 



in standard form have been published, but  the whole or a considerable part 
of the country was mapped by circars, administrative areas which are now 
obsolete or of little importance. 

The maps appear from the evidence given to have been fairly accurate, 
as far as they went, when originally prepared. But they did not go very 
far, no systematic attempt being made to do more than indicate the hills 
roughly ; and the cbanges of over half a century have rendered them almost 
obsolete. Existing boundaries of taluks and districts are not given : many 
of the villages shown are no longer in existence or are not known by the names 
given on the map, while many new villages have since been formed and are 
not shown. As regards roads, the maps are entirely misleading, existing roads 
not being shown at  all, while roads marked as main channels of communica- 
tion on the map havo disappeared altogether or are mere cart tracks. It is 
surprising that with all these defects the maps should be found to be of any 
use, but Mr. Perram, Superintending Engineer to the State, who was deputed 
to meet the members of the Committee who visited Hyderabad, h d s  them of 
considerable assistance in the consideration of his irrigation projects ; though 
he would .greatly prefer maps such as are available for Bombay and Mysore. 

IS. For administrative purposes taluk maps are made by joining together 

Locslly prcpared msps. 
the village cadastral plans made by the 
Revenuc Department, but these do not 

profess to show topographical detail, and will be of little use for a new survey. 

17. It mould neither be satisfactory nor econolnical to attempt to bring 

Estimate for new survey. these very old maps up to date by 
revising them in the field, and a new 

survey of this State is unavoidable. The county  is for the most part open 
with numerous hills, and the survey should be comparatively inexpensive, 
except in the forest tracts to the east and south. 

The tdtal area is 82,698 square miles, and judging from the cost of the 
work done in the Southern Mahratta country it should be possible to carry 
out thesurvey on the 2" scale a t  the rate of ICs. 30 per square mile. 
The to'tsl cost rrould thus be Rs. 24,80,940. 

BERAR. 

19. A new survey of the Berars has already been commenced by No. 2 

Netr survey alrcallg commenced. party, consisting of young officers, Impe- 
rial and Provincial, who are undergoing 

a training as topographical surveyors. 

19. Maps of a portion of this oountry on the 1" scale were published by 
Stanford, London, in 1880-81, prepared 

State of the maps. 
by lithography. They were compiled 

partly from surveys made by Mr. Mulheren between 1856 and 1866and part. 
ly from the old surveys of the Hyderabad Circars. Pifty-seven of these sheets 
would cover the Province, but 19  of them appear never to have been prepared ; 
and for these blanks the only Survey of India maps are those of the Circars. 

Captain Rich, who superintends the officers under training, states 
that he ihds  the maps useful, the main features being fairly accurate, but 
the hills and rivers are much exaggerated in the drawing, and Viuage names 





can hardly be recognised ; and, as in Hyderabad, roads and villages have 
changed much since the surveys were made. 

20. These one-inch maps appear not to be known. locally ; the Deputy Oom- 
missioner of Amraoti was unaware of 

Locally prepared maps. their existence and they are not men- 
tioned in the replies received from other officers consulted. For administrative 
purposes taluk maps compiled from village surveys are used, and there are 
district maps on the scale of three miles to an  inch, prepared a t  Poona, appa- 
rently by reduction and compilation of the taluk maps. 

21. A new survey is, in the case of Berar, as in that of Hyderabad, 
absolutely necessary. The total area is 

Estimate for new survey. 17,710 square miles, and the cost rate 
may as in Hyderabad be taken at  Rs. 30 per square mile. The survey may 
therefore be expected to cost Rs. 5,31,300. 

CENTRAL PROVINCES. 

(Excluding Berar.) 

22. The Committee were unable to visit the Central Provinces, but had an 
opportunity of examining the officer in 

Central Provinces not visited by Committee. charge of the party now employed in  
revisional operations in the Saugor District ; while a very useful account of the 
state of the maps' is to be found in the Chief Commissioner's letter to the 
Government of India of 2nd November 1904, and in the replies received to 
the questions put to local officers. 

23. The maps, with the exception of those which have quite recently been 
prepared by the party now employed 

Previous surveye. in the Province, are based on old 
surveys dating from 1863 to 1883. I n  the districts of the Nerbudda valley and 
those lying to the north of it, and in the centre of the Province from Betul 
to Kaipur the surveys were made by revenue parties ; in the hilly belt from 
Betul to the north of Bilaspur by the Central Provinces Topographical 
Survey ; and in Sambalpur and other tracts in the east and south by the 
Ganjam and Orissa, or Vizagapatam Agency parties. Cadastral surveys by 
local agency, and professiollal forest surveys of a later date, have extended 
over a considerable part of the Province. To provide a basis for the cadastral 
surveys, a traverse survey party was sent to the Provinces in 1885, and having 
completed this work, i t  has since 1900 been employed in preparing new stand- 
ard sheets from the varied material which is available. The cadastral surveys 
cover nearly a quarter of the Province, chiefly in the west, and the forest 
surveys extend over a very large and very scattered awa of 19,000 square 
miles in all. 

24. For mapping purposes the Province is divided into 271 standard sheets, 

State of the msps. 
but only about 130 sheets have been 
issued in standard form, and the 

majority of these are very hgmentary. For other parts of the Province 
there are sheets on the 1" scale not in standard form in some parts, compila- 
tions known as congregated village plans and main circuit maps in others, 
and maps on the Y scale only in Nagpur, Wardha and Seugor, and in a con. 
siderable tmct chiefly in native states in the south and mst of the Province. 



The existing maps, as the dates of survey show, are out of date, a d  
they are also defective in many other respects. The maps of the Survey of 
India appear to be used extensively in the Central Provinces possibly 
because the Administration has not been able to supply locally made 
maps so freely as in some other provinces ; possibly on account of the 
character oE the country. The replies to the questions put by the Com- 
mittee are those of persons who have experienced in their actual work, 
the inconvenience caused by the absence of good maps. I t  is complained 
of the topographical portions of the maps that they do not show village 
boundaries, and of the revenue portions that they are deficient in topographic- 
al  detail. The topographical survey maps are said to be more out of date 
than the revenue surveys, because i t  is iu  the hilly tracts that there has been 
most alteration of detail. I n  the matter of roads, tanks, villages and village 
names and in  the delineation of hill features, much work will be necessary to 
bring the maps satisfactorily up to date. From some of the opinions received, 
i t  would appear to be thought that, with the aid of information as to 
changes given by local authorities, and with the assistance of cadastral sur- 
veys, it will be a comparatively simple matter to bring the maps up to date, 
and some sheets have already been corrected and reissued in  the manner sug- 
gested. The result has been most unsatisfactory. The Survey Department 
should not in future make itself responsible for the issue of maps as corrected 
up to a certain date, unless they have been thoroughly revised. The limita- 
tion of the use of cadastral maps in such a country as 'the Central Prov- 
inces for the purpose of revision is illustrated by some remarks of the 
Commissioner of Nagpur which may be quoted :- 

" An endeavour was made in the time of Cclonel Strahan to  bring maps up to  date 
wit11 reference to  cadastralmaps. The method was very cumbrous and liable to  errors and 
omissioos ..... It sufficed fairly well to  shorn the  alignment of a new road, but  for no other 
purpose, ancl i t  was not feasible, where thc existing Survey of India maps contained no village 
boundaries. Hundreds of village traces mere sent to the Survey of India Ofice, aud there the 
matter ended. I believe that  the experiment of bringing maps up t o  date by this method 
has been abandoned." 

25. I n  the operations now going on, cadastral maps are used where possible, 

He-survey now required. 
but a very large amount of fresh survey 
has to be done. The o5cer in charge 

of the Central Provinces party is in favour of using reductions of cadastral 
maps, where possible, and the cost rates of his work show that i t  is distinctly 
more economical to do SO, in the country he is now employed in, than to make 
a fresh survey. But i t  is not possible to produce good topographical maps of 
suoh a country as the Central Provinces by such supplementary survey 
as is sufficient in Bengal, though the utilization of reductions showing 
trijunction points, boundaries, roads and main streams will greatly facilitate 
the work of the surveyor, and enable him to proceed at  a much more rapid 
pace than would be possible in  a new survey. Work of the class now being 
done may, therefore, be classed as re-survey throughout, while in the districts 
and tracts where there are only maps a t  present a new survey will be 
required. The total area of the Province, including native states, is 115,894 
square miles. The party now at work has recently revised the maps of some 
12,000 square miles in Jubbulpore, Saucjor, Ilamoh, and Narsinghpur. The 
cost rate of the work now to be done, which will generally be on the 
2" scale, after making allowance for the assistance that will be obtained 



Reg. No. a¶-$. 06. 



from forest and cadastral surveys over large areas, may be put provisionally 
a t  Re. 18 per square mile for resurvey and Rs. 30 for new survey. The 

production of topographical maps for the Province will therefore cost about 
214 lakhs. 

26. The Central Provinces have no local arrangements for the production 
of maps. Maps on the scale appear 

Locally prepered msps. to have been occasionally prepared by the 
Survey of India for the Administration in places where there have been 
revenue surveys, and traces on the 1" scale oE tahsils have been made for the 
use of subordinate officials. These latter contain no topographical detail, and 
merely show the collection of villages included in  the area dealt with. 
While some such plans are no doubt required by local officers, their use has 
not been without disadvantage, and the Commissioner of Nagpur remarks :- 

" In many cases, however, great errors in appropriate subdivision have occurred from 
trusting these mvjrniCi maps. The same want of maps combining village boundaries with 
topographical delmail has caused many inappropriate boundariee between tahsile and districts." 

BOMBAY. 

27. The Presidency of Bombay (with which for survey purposes the State 
of Baroda may be included) is better 

Previaus surveys. 
equipped with standard topographical 

maps than any part of India excepting Mysore. To the north in Cutqh, 
Guzerat and Baroda the maps are indeed based as a rule on very old surveys, 
dating in  some cases as far back as 1869 ; but even in those parts some of the 
sheets are the results of surveys made after 1880 and the whole of them are 
excellently drawn and well reproduced. Further south the comparatively 
modern maps prepared by the Southern Mahratta Survey party which wag 
a t  work up to 1896 become available. Some of the sheets in Cutch are 
pblished only on the a" scale and here a new survey will be required. I n  
the extreme south there is a small area extending over one standard sheet 
and portions of four others, for which no maps exist. 

28. While it has not had the advantage of a systematic and continuous 
survey throughout its entire area, Bombay 

State of the meps. may be considered to have been excep- 
tionally fortunate, as compared with other provinces, in  the arrangements 
made for i t  by the Survey Department. The surveying done by the Southern 
Mahratta party, as well as some of the work of other parties, was on the 2" 
scale, and a number of shects have been published on that scale as well as on 
the 1". OF the usefulness of these maps, especially those of more recent date, 
there is information from all classes of officers. A special feature of Bombay 
is the extent to which the maps have been used by Irrigation Officers, from 
whom-and especially from Mr. Beale, the Superintending Engineer on 
special duty,-opinions have been received to which the detailed examination, 
which they have made of the maps in the course of t l~eir  duties, lendsspecial 
value. Even the maps of Cutch are favourably reported on by the Political 
Agent though, being old, they stand in  need of revision. Officers of the 
Railway Branch have given similarly favourable opinions; and the criticisms 
of the Bombay maps generally assume the form of suggestions for their 
further improvement. I n  some cases inaccuracies have been pointed out 
which are owing, as a rule, to changes in roads or village sites since the 



maps were made. The majority of the maps have not been contoured, even 
foughly, at any definite vertical interval, as they were executed before any 
instrument suitable for the purpose was introduced ; and the most urgent 
demand made is for more levels. The great insistence with which the 
request for additional levels has been pressed by almost all the engineers, 
whose opinions have been received, may be taken as showing the direction 
in which even the best and most modern topographical maps of India require 
most revision. 

29. There seems to be no doubt that, in practically the whole of this 
Presidency, the maps may be accepted as 

Bevieion required thoroughly satisfactory provided that 
they are brought up to date by revision. 

The total area of the presidency with l3aroda but excluding Sind is 143,800 
square miles,of which 141,100 square miles may be classed as requiring 
revision and 2,700 square miles as requiring original survey. The cost may 
be taken as Rs. 1 2  per square mile throughout, involving a total expenditure 
of 171 lakhs. 

30. Owing to the possession up to four years ago of a Revenue Survey of 
its own, and to the existence at  Poona of 

Locslly prcpsred maps. a well organised reproducing office, the 
Presidency of Bombay is unusually well supplied with maps other than Chose 
issued by the Survey of India. The village maps of the revenue survey, pre- 
pared on the scale of 6" or 16" to the mile, have bcen used in the compilation 
of talulis maps on thc :" scale, and these again have been incorporated in dis- 
trict maps. I n  other cases district maps have been prepared on the &i" scale 
by reduction from the topographical maps of the Survey of India, ni th 
corrections made from information supplied by local officers to keep them up 
to date. It is not claimed for the locally prepared maps that they are topo- 
graphically complete or accurate ; but these maps, some of which are issued 
with vernacular as well as English names, are useful for administrative 
purposes. 

31. Of small scale maps, the only one which has been prepared for Bom- 
bay, apart from the Indian Atlas sheets, 

Smell scale maps. is the 35'' map of the whole Presidency, 
though an outline map on the ,+" scale is in course of preparation. Large 
maps of a number of tomlls and cantonments have been prepared on ~ar ious  
scales ranging from 6" to 80" a mile. The survey oE the town of Bombay 
itself is not amongst those that have been undertaken by the Survey of India. 

SIND. 

32. Thc whole of Sind was originally surveyed between 1856 and 1870 by 
a Revenuc Survey party on the 4", 2" 

Previous sorveg. or 1" scale. These surveys wcre published 
on the 1" scale on sheets measuring 30' Long. X, 20' Lat. The maps are now 
quite out of date. 

33. I n  1895 No. 12 Party and a detachment of ,No. 15 commenced s 
new topographical survey. Previous to 

Topqnphics l  survey now in progress. this, from 1892 to 1896, a special detach- 
ment had surveyed the Indus on the 1" scale. The state of the mapping of 
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the Province now is as follows, taking it by districts, and allowing for work 
whioh will be done by the end of this field season (1904-05) :- 

Karachi all surveyed lately on the 2'' or l" scale . . 11,971 sq. miles. 

Larkana all surveyed lately on the 2" or 1" scale . . 5,051 ,, ,, 
Upper Sind Frontier all surveyed lately on the 2" scale . 2,631 ,, ,, 
Sukkur-- ( part recently surveyed on the 2" scale (about) . 3,300 ,, ,, 

and remainder surveyed on the 4" scale (about) . 2,099 ,, ,, 
a small part recently surveyed on the 2" 

scale (about) . . . . . . 1,200 ,, ,, 
remainder surveyed on the 4" scale (about) . 4,850 ,, ,, 

Hyderabad-whole recently surveyed c p  the 2" scale . . 8,248 ,, ,, 
a small part surveyed on the 2" scale (about) . 2,500 ,, ,, 
remainder triangulated for &"survey which will 

be completed next year (1905-06) . . 1 1 9  ,, 
None of the +" work (all desert) has been published. 

Some 75 standard sheets have been published on the l" scale, and of these 
some 23 have also been published on the 2" scale a t  the request of the Irriga- 
tion Department. 

34. Out of the total 53,043 square miles comprised in Sind, there is there- 
fore material for mapping about 34,901 

Work remaining t o  be done. square miles on the 1" scale, revision only 
being required. The remaining 18,142 squara miles will have becu surveyed 
both by the revenue survey, and on thc +" scale, so that a new survey mill be 
required if 1" maps are to be produced, but as the country is all desert there 
is no urgency in thc matter. 

The approximate cost rates per square mile will be- 

Rs. 
Survey (chiedy desert) . . . . . . . - 1 5  
Revision (if undertaken at once) . , . . . . . . 2 

35. The Canal Engineers are unanimous as to the extreme use to them 

Locally prepared msps. 
of good topographical maps with plenty 
of levels-2" scale, if possible. The 

District Officers generally find the extremely rough maps or plans prepared 
by the Superintendent, Land Records and Agriculture, Sind, more useful than 
the Survey of India standard sheets, owing to the absence of revenue detail 
on the latter. 

Collectorate maps on the +" scale for reduction to the f scale are being 
prepared by No. 12 Party. 

36. The $" Atlas sheets of Sind are quite out of date, and the results of 
the recent surveys have not been incor. 

Atlas sheets. 
porated in them. 

BALUCHISTAN. 

37. The area of this Province may be taken at  132,300 square miles. The 
Existing msps. following maps exist :- 

(a) l inch=16 miles, of the whole Province, published in 1901, 

( b )  1 inch=8 miles, of the whole Province, compiled from +" maps and 
published in various years from 1897 to 1903. 



(c) 1 inch=4 miles, of the whole Province, published in various years 
from 1893 to 1903. The area west of 66' longitude (66,600 
square miles) was reconnoitred on that scale. East of 66" 
longitude the maps were compiled by reduction of the +". 

(d) l inch=2 miles. The part of the Province to the east of 66" longi- 
tude (66,700 square miles) has been surveyed on this scale. 

All the above maps are generally accurate as regards physical features, 
but some of them require more heights, classification of roads, and additions 
from the recent surveys on the 2"=1 mile scale. They also require corrections 
regarding names of localities and villages. Political boundaries and approxi- 
mate tribal limits also requires examining. 

A small portion of the country round Quetta was surveyed 
between 1884 and 1887. No. 16 Party commenced to extend this sup  
vey in 1903, and also to revise the sheets of the 1884-87 survey. By the 
end of this season (1905) 2,740 square miles 00 this scale will have been 
surveyed, and this is the only material available for the publication of 2" or 1" 
maps. This leaves 129,560 square miles to be surveyed. The cost may be 
taken a t  Rs. 75 per square mile, giving a total approximate estimate 
Rs. 97,20,000. The cost of survey is much increased by the necessity for 
escorts, and we think i t  would be reasonable not to charge such expenses 
against the Survey estimates. 

38. The military authorities have asked for maps to be published on the 2" 

Work remaining to be done. 
scale of the area north of the general 
line Dera Ismail Khan-Loralai-Kalat, 

along latitude 29, taking in Chagai. This may be taken as 34,000 square 
miles. Having regard to the nature and importance:of the remaining 98,300 
square miles, it mould seem sufficient if they were surveyed on the scale of 
publication, viz.  :-l"= 1 mile. 

The approximate cost would then be- 
2" survey.-34,000 minus 2,740=31,260 square miles @ Rs. ?S= 

say, Rs. 23,45,000. 
1" survey.-98,300 square miles @ Rs. 40=say, Rs. 39,30,000-a 

total of Rs. 62,76,000. 

Three parties would take about 6+ years to complete the 31,2GO square 
miles considered urgent by the military authorities. 

-~ - ~ 

CENTRAL INDIA AND RAJPUTANA. 

(Iaclztding Ajn~er-Merzuara.) 

39. The Committee were unablc to visit this part of India, but deputed 

Ccnt~al  I n d h  not slsited by the Comnlitt~e. 
Colonel Kelly to consult the local offi- 
cials. I n  this large area no question 

can arise either as to the advisability of bringing the maps up to date or as 
to the measures required for the purpose. 

40. Apart from the standard shect mapping, there are of Central India and 

Ebistiug maps. 
Rajputana the following maps :- 

(a) a general map on the &" scale of the Central India Agency; 





( b )  a similar map of the Rajputana Agency ; 

(c) 1" district maps of Ajmere (1876), Merwara (1876), Luni (1819), 
Bhurtpore (188?), Tehri (1885) ; 

( d )  numerous cantonkent and city plans on large and very varied 
scales ; 

(e) +" Atlas of India sheets for most (but not all) oE t l ~ e  area. All 

these are out of date. 

As regards the standard sheets, it appears that out of 483 sheets into 
which the country has been divided for mapping purposes, 132 have not 
been published at all on the 1" scale. About three-fourths (38,900 square 
miles) of the area comprised in these sheets has been mapped and puLlished 
on the 4" scale ; tbe remainder, 13,500 square miles, has not been surveyed. 
These 132 sheets refer chiefly to the desrrt country in the west of Rajputana 
-in Jesalmir, Bikanir, Jodl~pur, and other States. 

41. The surveys of lhe 1" maps (on the same scale) date- from 1856 to 
1882. The maps are out of date, wanting 

Prcvious surveys. in much topographical information, the 
hills are merely conventional, few heights are shown, the table of symbols is 
frequelltly omitted, and tlie reproduction is very rough. 

Sq. m 42. A re-survey of the whole of this area, 15G,600 square miles, will be Aj more Ye 
r711 

necessary. The work should not be very Central India ... 78,772 
Estimate for new survey and remrve)'. Bajputana ... 127,541 

expensive, but the original surveys mere - 
Total ... 209,024 not very detailed, and were pushed on with great rapidity to supply material -- 

for the Atlas sheets oE India, while in some places inaccuracies have been 
discovered. The cost may he taken a t  Rs. 30 per squara mile for a 2" survey. 

The 4" survey was made from 1875 to 1833 (published in 1878 to 1884), 
and of the area for which only g maps exist as well as of that unsurveyed, 
nenr surveys will eventually be necessary. The whole of this area (52,400 
square miles) is, however, desert, and there is no urgency in the matter. The 
work will be inexpensive, the I" scale being sufficient in such country, and 
its cost rnay be taken at  Rs. 15 per square mile. 

Cadastral surveys have been or are being made in a few States, but it does 
not appear that they are as a iule based on professional traverses, and it is 
highly improbable that any assistance can be expected from them in the t o p -  
graphical mapping of the country. 

43. I n  Ajmere +" district maps in vernacular are made by compiling 
reductions of village maps ; there is no 

Locnlly prepared maps. information as to how far the same pro- 
cedure is followed elsewhere. 

PUNJAB. 
44. The annexation of the Province of the Punjab took place inl1849. I ts  

Preliminary. 
maps have therefore not had time to 
attain the antiquity of those of parts of 

Southern India, but it is perhaps true to say that this very lateness of its 
acquisition has resulted in a comparatively more rapid development, and h 
few parts of India are the existing maps of the Survey of India more out of 
date, or jless calculated to meet the necessities of the administration of the 
present day. 



I n  the Cis-Sutlej territories maps had been made between 1832 and 1849, 
some of which still form the basis of the present maps of these districts. But  
immediately after annexation, the attention of thc Board of Administration 
was directed to the two points which still, after the lapse of more than half a 
century, are the main objectives of the maps oE the Province, vis., military 
requirements and the development of the tracts in the plains. Within the 
first Sear of British rule, scientific surveys were conducted for the Grand 
Trunk R,oad to Peshawar, and for the Hari Doab Canals. Among the main 
reasons for having good maps in the Punjab are still the prime importance of 
the North-West Frontier from a military point of view, and the assistanoe 
such maps give to the extension of canal irrigation. 

46. The first British rulers of the Punjab not only came from the North- 

Early surveys. 
West Provinces, thoroughly trained in an  
advanced system of revenue administra- 

I non, but inherited from the Silrhs an  efficient and, for the time and circum- 
si;ances, extraordinarily good revenue system. The necessity of preparing 
reliable maps of the country for revenue purposes was therefore a t  once 
forced upon them. Survey partics belonging to the Revenue Branch of the 
Survey of India were promptly detailed to carry out this work, and with such 

I energy was ii; pushed on that between the years 1849 and 1863 complete village 
maps on the 4" scale were prepared for the whole of the plains country east 

! of the Indus. The features of the Billy, and in parts mountainous, districts of 
I Jhelum and Rawalpindi rendered this part of the Province unsuitable ground 

for revenue surveys; they were accordingly topographically surveyed on 
the 1" scale during the years 1851-59. The survey of the  frontier districts 
was then undertaken ; between 1863 and 1870 Peshawar and Hazara (hilly 
portion on the 2" scale) ; in 1870-741 Dera Ghazi Khan, and in  1873-82 
the trans-Indus portions of Bannu and Dera Ismail Khan were surveyed 
on the 4" scale u p  to the foot of the border hills. The survey of the Kohat 
District, like Rawalpindi and Jhelum, was not attempted by the Revenue 
Survey parties owing to its comparatively small cultivated area and the hilly 
nature of the country ; i t  was finally surveyed topographically in 1881-83 
on the 1" scale. 

Excluding, for the moment, the Himalayan districts of ~ a n g r a  and Simla 
and the hill portions of Gurdaspur, Hoshiarpur and Umballa, the above 
account explains the early surveys of the districts of the Punjab, as they stood 
till quite recently. The newly Formed districts of Nianwali, Attock and 
Lyallpur are included in the districts from which they have been carved. There 
remain the Sikh States in the east of the Province and the Mahomedan State 
of Rahawalpl~r on the south. The survey of the Sikh States was a 2" 
pargana survey conducted durilig the years 184 7-49, while in Bahawalpur 
a 4" survey of the riverain traots and a 2" survey of the desert portion were 

l 
I oarried out in 1869-74, the result being published in 48 sheets on the 1" scale 
1 in  1-876. Tho production of a map for the whole of the Punjab, excluding 
I the  Himalayas, was therefore completed with the end of the 'Kohat survey in 
1 1883-941. 

I t  will have been noticed that practically over the whole of the Province 
the surveys were undertaken in  the interests of the revenue administration. 
 he nature of the country where, with the exception of the large rivers and 



the recent artificial extension of railways and canals, there are fern topogra- 
phical details of much importance, lent itself to this treatment. If proper 
steps had been taken to ensure the keeping of the Revenue Survey maps up 
to date, and the insertion by supplementgry survey of the slight amount 
of topographical detail required, the Punjab should now possess perfectly 
serviceable maps for most of the districts in the plains. 

46. The Survey Resolution of September 1882 has been referred to on 

Work of the Punjab Traverse Party . several occasions. The completion of the 
4" revenue survey of Dera Ismail Khan 

and Muzaffargarh, and the Marree and Kahuta hill forests in Rawalpindi, 
set free a party for the topographical survey of the Hissar district where 
the first attempt was made to carry out one of the main objects of the 
Resolution, z;iz., the establishment of a direct connection between the work 
of the Survey of India and the cadastral work of the village patwaris. The 
Hissar Survey was a topographical one on the 2" scale, but it included the 
determination by traverses of points, (to be permanently marked,) in the 
interior of the village lauds, a t  intervals of about half a mile, as well as the 
ordinary traversing of the village bounclaries usually carriccl out in  4" 
naauzazoav surveys. These points were to furnish a basis for the cadastral 
survey, and the plan was expected to greatly facilitate the mapping of 
changes and the keeping of the maps up to date generally. The district (as 
it was then bounded) was completed in two field seasons during which time 
3,483 square miles mere surveyed at  an average cost of about Rs. 33 per square 
mile. The traversing was estimated to have cost about Rs. 20 per square 
mile. The maps were published in  1885 on the 2" and 1" scales in standard 
form. 

The cost of this elaborate traverse was, however, felt to be excessive, and 
i t  was decided to restrict the scientific work to thk lowest necessary limit. 
The professional survey work was therefore confined to- 

(1) the skeleton traversing of villages for the purpose of determining 
the co-ordinate distances of t'rijunction points ; and the projection 
of maps of trijunctions on the scale of two inches to the mile; 

(2) the insertion of topographical details on these maps by reduction 
from the settlement survey village maps; 

(3) the testing and correcting (where necessary) the reduced map by 
examination in the field ; 

(4) the drawing of fair maps on the two-inch scale. 

It was found that the reductions from the settlement survey maps, when 
tested, were very correct representations of the ordinary topographical features, 
and only a few omissions had to be supplied by new surveys. The errors of 
survey were not greater than were found to become eliminated in the process of 
reduction. The omissions which had to be inserted at the time of the test 
were the high banks of rivers, bridges, temples, milestones and the correct 
limits of village sites. 

Work on this system was carried on in the plains districts for six years 
from 1884.85 to 1869-90. During this period 30,145 square miles were tram 
versed (i.e., trijunction points were fixed,) a t  an average cost of Rs. 7 per 
square mile, and 13,822 square miles were tested and finally mapped on the 



2" scale at  an average cost of Re. 7-2-0 per square mile. The traverse 
and test surTey covered the districts of Ferozepore, Jullundur, Ludhiana, the 
plains portions of Umballa and Hoshiarpur, part of Jhang and the 
Native States of Kapurthala and Faridkot ; while the traverse was extended 
over the districts of Lahore, Amritsar, Gurdaspur, Sialkot, Gujranmala, 
Gujrat, Shahpur and the remainder of Jhang. In  the Phulkian States of 
Patiala, Jhind and Nabha a 1" canal survey was executed, but the party 
employed in the Punjab was disbanded in 1889-90 in pursuance of the orders 
for thc reduction of survey parties. With the exception of an area covering 
about five standard sheets in the Jhang District, the whole of the traverse 
worlr done between the Sutlej and the Jhelum has been lying unutilized 
up to the present time. The rapidly developing central districts of the 
Punjab have had to put up with maps fifty years old, when a very little 
extra work and expenditure would have given them new maps later than 
1890. Thc result of the traverse party's labours was the publication of 
revised maps in standard sheet form of the districts of Ferozepore, Hissar, 
Umballa (part), Ludhiana, Jullundur and Hoshiarpur (part), and the states of 
Kapurthala, Faridkot, Patiala, Jhind and Sablia. This area was mapped 
in 61 complete slrcets, and portions of 18 others, out of the 340 sheets which 
cover thc l'unjab and North-West Frontier Province. 

47. Supplementary work of this nature was not resnmed until 1901-02, 

nccent supplcmentnry BUTVCY. when the topographical party which had 
been surveying in the Kangw and Sirnla 

Hills since 1884.S5 (its work there will be noticed immcdintelj-) rras moved 
down to the plains. Duriug the last three years supplcluentary survcy has 
been completed in the Lahore District, aud in portions of Amritsar, Montgom- 
ery, Ferozepore, Multan and iliuzaffargarh. This area measures roughly 
1'7,GOO square milcs. Standard sheets on the 2" scale have also been published 
of a small tract along the Chenab Rirer in the Multan District. These 
areas have been omitted from the calculations for the future survey pro- 
gramme. 

48. .A very large amouut of cadastral material has been prepared by the 
Punjab Settlemcnt Department within 

Cadastral luulcrinl nvnileblc for supplcmcntary the last fifteen years, which might llave 
snlsey. 

been utilized in the compilation of new 
topographical maps, had the system inaugurated in 1884 been persevered in. 
The disbricts of Lahore, Amritsar, Gurdaspur, Gujranwala, Sialkot, Gujrat,, 
Shahper, Dera Ghazi Khan, Muzaffargarh, Montgomery, Multan and Jhelum 
have buen mapped since about 1890. The Government of India in their 
Agricultural Resolutions of 1896 noticed favourably the Punjab sg stem of 
keeping land records and cadastral maps up to date. The mapping of the 
fields is carried out by the local patwaris, or village accountants, to whose 
training in survey work the Loesl Government attaches great importance. 
From the experience of the Survey o5cers who have done supplementary 
work on the Settlement maps, the results appear to be suficiently accurate 
to be of considerable assistance in preparing revised maps, provided the map- 
ping of the local agency is confined to villages in the plains, and is connected 
with the professionally ascertained triangulated points. But  a rigid supple- 
mentary survey is required in all this tract, to ensure the proper classification 
of roads, streams and nullahs, and to secure the entry of such topo~aphical  
detail as the patwari omits as being unnecessary for revenue purposes. 



For the whole of Sialkot, Qujranwala, Gujrat and Shahpur, the plains por- 
tion of Gurdaspur and the remaining part of Amritsar, complete traverse data 
are available. A supplementary survey should be carried out in these districts 
as soon as possible, before the cadastral maps-now already 10  years old- 
become any further out of date ; the area is about 14,460 square miles and 
the cost of reducing the patwari's maps and carrying out the supplementary 
survey should not be more than Rs. 10 per square mile when the parties are 
in full working order. 

I n  the remaining portions of Montgomerp, Multan and Muzaffargarh in 
Dera Ghazi Khan, which have recently been settled, and in the new Mianwali 
District, a t  present under Settlement survey, where traversing will be requir- 
ed-the cost will be somewhat greater. I t  will suffice to take a rate of about 
Rs. l 5  per square mile for 18,800 square miles. 

I n  the Cis-Sutlej part of the Punjab plains there are four districts, Delhi, 
Karnal, Robtak and Gurgaon, with an area of 8,224 square miles, where the 
only maps are 1" district sheets, compiled previous to 1850 from the 4i" revenue 
village surveys. Gurgaon and Karnal are a t  present under cadastral survey, 
and i t  is understood that Rohtak and Delhi will come under.re-survey by the 
settlement staff within the next two years. I n  these districts supplementary 
survey will suffice, but  i t  is advisable that a preliminary traverse should be 
made to form a check on the cadastral operations. Under this category may 
be placed the Native State of Bahawalpur with its 18,000 square miles of 
territory. I n  the parts of this State in which a re-survey is required the cost 
will probably not excerd that of supplementary work. 

49. I n  the three northern districts of Jhelum, Rawalpindi and Attock the 

Re-aurvey required. 
maps are 45 to 50 years old. This is the 
most important part of the Province 

from the military point of view, but, although Rawalpindi is the constant 
scene of military mauaeuvres, no reliable military maps exist, with the help 
of which an officer could lead troops accompanied by guns and baggage 
with certainty from any one point to any other point across country. This 
grave defect should be remedied as soon as possible. 'the broken nature 

the country makes i t  unsuitable for the compilation of maps from 
cadastral material. The contouring and delineation of the hill features must 
be accurate and all topogaphical details must be mapped. A new topo- 
graphical survey of these three districts, covering an  area of 8,845 square 
miles, is therefore necessary. The cost of re-survey on the 2 scale mill 
probably be Rs. 45 per square mile. 

The new district of Lyallpur covers that portion of Jhang which 
was traversed, but not tested and mapped, in 1889-90. But the creation of the 
Chenab Canal Colony and of the similar colony on the Jhelum Canal in the 
Shahpur District, has rendered the previous traverse data quite out OF date 
and insufficient. From the evidence received, there is reason to believe tliat 
the squares, which mere laid down by the Irrigation Department for coloniz- 
ation purposes, mere extended over too large an  area from a single base, and 
have in places become distorted. The whole face of tlie country has been 
entirely changed since any of the existing maps were made, and in the two 
Colonies it will be better to make a complete re-survey a t  once, using the 
available material as far as possible rather than attempt supplementary work. 
The re-surrey mill include a traverse of tlie trijunction points of the newly 



formed vdlages, so as to assist future cadastral surveys, but will not cost 
nearly so much as the work in Jhelum. A rough estimate a t  the ahelum 
rate for 4,000 square miles will cover the expenditure. 

80. The districts of Umballa, Hissar, Eerozepore, Ludhiana, Jullundur, 

Revision required. Hoshiarpur (plains portion), part of 
Jhang, the Sikh States of Patiala, Jhind, 

Nabha and Faridkot and the State of Kapurthala and other minor states, 
such as Maler Kotla, have 1" maps which were prepared after the supple- 
mentary surveys oE 1884-89. These maps are of comparatively recent date, 
and are reported to be suEEciently accurate as to details. I n  this area, of 
roughly 24,600 square miles it mill be quite sufficient to revise the maps. 

51. There remains the tract in  the Himalayas covered by the districts of 

+rvey work in the Bimalagas. Kangra, ~ i m l a  and the ~ i m l a  Hill States, 
Lahoul and Spiti, and the montane por- 

tions of Umballa, Hoshiarpur and Gurdaspur. The triangulation of this area 
was commenced by the Himalaya, subsequently No. 18 Party, in 1884-85. Up 
to 1900-01, when the original programme of the party was completed, the hilly 
portion of Hoshiarpur, Simla and the Simla Hill States, along with Mandi and 
Suket and a portion of Kangra had been surveyed on the 2" scale, while the 
hills of Umballa and Gurdaspur, the State of Sirmur, and the ,remainder of 
Kangra and Kulu had been surveyed on the 4" scale ; on the northern and 
eastern edges of this wild and inaccessible country a 1" survey was carried out 
for sinnll tracts here and there. The decision to survey these mountainous 
tracts on such large scales was arrived at in conuection with the possible 
requirements of the Forest Department, but it involved an expenditure quite 
out of proportion to the value of the country being surveyed and a great waste 
of time. The work of issuing fair maps was also allowed to fall into arrears, 
and the officer now in charge of the party can give no clear idea of when 
these arrears mill be overtaken. Up to date only 3 full standard sheets and 
portions of 5 others have been published on the 1" scale, 5 full sheets and por- 
tions of 10 others have been mapped on the 2" scale and 3 full sheets and por- 
tions of 18 others have been prepared on the 4" scale. Practically all this 4" 
work is included in the maps issued on the 2" scale, but the publication of the 
results of these 17 years' survey work in t,he Himalayas is still very patchy and 
incomplete. Most of the work is quite recent, and there can have been practi- 
cally no changes in the features of the country. Special arrangements should 
now be made to secure the publication of maps on the 1" scale of all the country 
which has been surveyed, and in the estimates an allowance of Rs. 5 per square 
mile has been made to cover the work on the i9,000 square miles referred 
to. There still remains an area roughly estimated at  6,000 square miles 
towards Tibet of W bich no regular survey has ever been made, though 2" 

- - 

~.econnaissauces exist. There is no urgent need for maps oE this country 
which can be takcn up a t  the end of the Punjab prog.zalr.rne. The cost of 
survey cn- the 1" scale will probably be about Bs. 40 per square mi!~. 

Summary of requiruments. 
52. The requirements of the Punjab 

are summarised below :- 

Survey 6,000 square miles on the 1" scale a t  Rs. 4 0 .  
Re-survey 12,900 square miles on the 2" scale at Rs. 45. 
Revision 24,600 square miles on original scales a t  Rs. 10. 





Supplementary 44,140 square miles on the scale at 
surrey. { 14,160 square miles 

Mapping of 19,000 square miles in the hills on the 1" scale a t  Rs. 5. 
No work required 

a t  present i n  12,600 square miles recently brought up to date. 

Total ... 133,700 square miles. 

The total expenditure should not exceed twenty lakhs. 

53. The Punjab Government has a complete system for the local prepar- 

Special and locally prepared maps. 
- ation of maps for revenue purposes.* The 

detailed field maps on the 1 6  or 24" (or 
even larger) scales are reduced by scale to 4" village maps, known as index 
maps. Where fresh cadastral surveys have been conducted, those maps take 
the place of the old 4" maps of tlie Revenue Survey. The index maps are 
grouped together on the same scale on convenient sized sheets to form tahsil 
maps, and from these reductions are made by pentagraph to the 2" or 1" scale 
for the use of district 04icers and their subordinates. The larger scale maps 
are prepared in the vernacular, the smaller in English. When necessary, a 
further reduced map on the i'' scale is prepared for a whole district. 

The majority of t'ueae maps are mere skeletons or indices, and do not 
profess to show any topographical detail be.yond the administrative details 
required by district o5cers. They, however, answer all the immediate require- 
ments of revenue administration, and are in  constant use in preference to the 
obsolete maps of the Survey of India. Prom the replies to the Committee's 
questions i t  is evident that throughout the Province there is a desire to have 
maps showing full topographical details, and i t  is only l~ecause of the absence 
of such maps that S:, much reliance is placed on the locally prepared reductions 
of the field maps. Thcso maps are not published, nor is there any establish- 
ment in tlie Punjab for their reproduction on a large scale. A few copies 
only are printed by rough lithography at a Native Presj in Lahore. 

54. There is a consensus of opinion that tlie most useful map for the district 

District maps. 
officer is one on the $" scale, showing as 
much topographical detail as possible. 

Owing to the inconvenience cnuscd by the absence of up to date maps for 
almdst every district in the Province, the Punjab Government in 1895 made 
arrangements which are detailed in the joint reply received from the 
Financial Cornmissioner, the Settlemvnt Commissioner and tlie Director of 
Land Records, to select one map for each district which should be rcviged 
every ten years, or in the case of railway or canal extensions every five 
years. 'lhe map selected is generally on the a" scale. 

NORTH-WEST FRONTIER PROVINCE. 
55. The country designated by the name of the North-West Frontier 

Composition of Province. 
Province divides itself into two portions, 
viz. :-(a) the area inside the admin- 

istrative border, and included in the five districts of Hazara, Peshawar, 
Kohat, Bannu and Dera Ismail Khan with the outlying Agencies on the 
Malakand and in the Kurram, Tochi and Gumal valleys ; and ( b )  the tract 
outside the administrative border, but inside the Durand line and within tile 
sphere of British influence. 



66. The methods and dates of the original surveys of the five districts of the 

Previous surveys. Province have been already described in 
paragraph 45 relating to the Punjab. 

The existing maps 01 Peshawar, Bannu and Dera Ismail Khan are compila- 
tions from 4" village surveys, and that of Hazara from 2" village surveys, all 
executed between 1863 and 1882 by Revenue Survey Parties. The sheets of 
the Kohat map are theresult of a topographical survey conducted in 1881-83. 

67. Since these dates the whole of these five districts have been re-sur- 

* Cadastral mapping. 
veyed cadastrally. The measurements of 
Peshawar were completed by the Settle- 

ment staff in 1896, of Dera Ismail Khan in 1903, and of Kohat in 1904, while 
Hazara and Baunu will be finished in the course of a year or so. But in  
country of the nature of the North-West Frontier, much assistance cannot be 
expected from cadastral maps. There are stretches of flat level country, 
especially towards the Indus in Peshawar, Banuu and Dera Ismail Khan, but 
along the border the face of the land is covered with niountains and hills, 
and broken by ravines and hill torrents. From the military point of view, it 
is more important to have good maps of the North-West Frontier than of 
any other part of India, and the features which the cadastral surveyor omits 
are precisely those which are of importance to the soldier. 

68. Of the incompleteness and untrustworthiness of the existing maps 

State of the maps. 
ample evidence has been received. 
The Chief Commissioner in his letter 

dealing with the Departmental Committee's Report gives several instances of 
inaccuracies in some standard sheets of the Peshawar District, issued 
within the last four years, which the Committee had an opportunity of 
examining at  Peshawar. They appeared to have been compiled by the 
incorporation on the old 1' maps O F  the new detail given in reductions of the 
cadastral maps, but apparently no supplementary survey of topographical 
details, or test in the field was carried out. The consequence is that the 
roads are not properly classified, important canals are not correctly shown, 
and the names of villzges are printed without due regard to their relative 
import.anco. Owing perhaps to the fact that the origiunl maps are based 
on revenue surveys now 40 years old and carried out at a time when 
there was considerable danger involved in survey work on the border 
hills, the delineation of the hill feztures and of the ravines and streams 
is very vague and difficult to follow. T11e evidence received shows that 
eveh the recent issue of the 1" standard sheets of Peshawar gives a map 
which is positively misleading both to the civil and the military officer. 
The condition of the maps of the Bannu and Dera Ismail Khan Districts is 
said to be worse. I n  Bannu the map does not show one of the most 
important features of the district, the canal system mrhich irrigates over 
150,000 acres. This has necessitated quite recently the local preparation of a 

- 

new map of the canal area by an engineer of t,he Public Vorks Department. 
I n  Dera Ismail Khan the changes in tlie course of the r i v e ~  Indus and 
the destructive action of the hill torrents arc couti~lually causing changes in 
the face of the country, so that the old maps are now hopelessly out of date. 
I n  Kohat, with the exception oE the construction of the railway and a few 
roads, and the advance of the boundary of the district to the top OF the 
Samana Rauge, there have not beon many changes since the excellent 



topographical survey twenty years ago. Nor have the changes in Hazara been 
very numerous, but in this mountainous tract a map compiled from a 2 
revenue survey, now 35 years old, hardly satisfies modern requircrnents. 

69. These remarks indicate the action which should now be taken. All five 

Estimate for rc-snrvcy required. 
districts should now be re-surveyed topo- 
graphically on the 2" scale, if only because 

a thorough topographical survey has never been executed in this important 
tract, and the Commander-in-Chief requires 2" maps. I n  Kohat, where the 
existing map is the result of a topograpllical survey, a revision would have 
sufficed, but as maps on the 2" scalo are required for military purposes i t  
will be necessary to have a resurvey. I n  this district a prafessional travcrse 
was carried out in 1899-1900 for the settlement maps which mill greatly 
facilitate the work. Some assistance will also be afforded in all the districts 
by the settlement maps. 

The area thus indicated for resurvey is :- 
Square miles. 

... Hazara ... ... ... ... 3,391 

... ... ... Peshawar ... 2,605 

... ... ... Kohat ... 2,609 ... ... S.. ... Bannu ... 1,680 ... Dera Ismail Khan ... ... ... 3,403 

Total ... 13,688 

This work will occupy a full strength topographical party for about four 
years and will cost about Rs. 45 per square mile. The total expenditure 
may be estimated at a little over six laklis. 

60. The maps in use in the Azencies and for the country across the adminis- 

Treus-border territory. 
trative border are the 4" standard 
sheets of the Korth-West Trans-Frontier 

Series. These have been compiled from various reconnaissance surveys made 
at  different dates, as the opportunity of sending surveyors with expeditions 
offered itself. They are published in modern style with the hills in brown, 
and afford what information is available of this part of the country. During 
the past field season a topographical party has been at  work surveying the 
Tochi and Gomal valleys on tbe 2" scale. It is eskidated that along with this 
area the tract round Wana and the strip of country between Illal and the 
Tochi, covering in all 1,440 square miles, mill be finished in 1005-06. This 
work ehould not be intcrrupted on any account. A similar survey should be 
carried out in the Kurram Valley, and in the tribal area outside the adminis- 
trative border as opportunity offers. The area to be thus dealt with is 
estimated at  25,000 square miles, but no cost rates of any value can from the 
nature of the case be assumed. 

61. There is little to say under this head which would not merely 

Locally prepared maps. repeat the remarks already made in the 
section on the Punjab. For general 

use the district officers have been making use of the P" district maps 
furnished by the Suivey of India, but in Peshawar this map is so incorrect that 
the civil officers at  least have had recourse to a collection of small scale maps 
made by the settlement officer and incorporated in the District Gazetteer. 



Ths settlement officers prepare, under the rules in force in the Punjab, 
reductions from their field maps on the 4", 1" and scales. These show 
village boundaries and all the chief administrative details, and are more 
useful than out of date Survey maps. However, all the o5cers serving 
on the Frontier, who have been consulted, agree unanimously in stating that 
maps containing full topographical details are absolutely essential to them 
in their everyday work. 

KASHMIR. 
62. The survey of Kashmir and the mighty mass of mountains up to the 

Esrly surveys. 
Tibetan frontier was commenced by the 
trigonometrical branch of the Survey in 

1855. Along with the triangulation tlie topographical filling in of the map by 
plane table was carried out chiefly on the g'' scale. The Kashmir series of 
triangles was completed in 1864, by which time 70,000 square miles of country, 
covering Jammu, Kashmir, Knghin, Lad& and little Tibet, had been surveyed. 
I n  the valley of Kashmir the map is full and detailed, but in the wilder 
mountain regions i t  is in many places compiled from rough sketches. I n  the 
annual reports OF the Survey of India the wliole of the map of Kashmir is 
shown as based upon geographical reconnaissances on various scales. As these 
reconnaissances are more than forty years old the map is now out of date. 

63. Since these early days little or no survey mork has becn carried out in 

Receut surveys. the east of Kashmir, but to the north- 
west the placing of outposts in Gilgit 

and Cl~itral has led to the mapping of the country between Chilas and the 
Pamirs and westwards to the borders of Kafiristan. Since 1696-99 survey 
detachments hare been steadily employed on this work in the hot weather. 
All this recent work has been on the 3" scale, and so far most of the maps 
published have been on the $" or &" scale. 

64. There is at  present no l-inch map of Kashmir, nor has any survey 

Survey requiremenls. ever been executed on that scale. There 
is, therefore, no question of the class 

of survey mork now required. Part of the tribal area beyond Kashmir is of 
importance from a military point of view, though the military authorities do 
not place i t  so high in tlw matter of urgency as tho rest of the North-West 
Frontier Province. I n  Kashmir itself there has beeli great development and 
new maps are required. New villages liave sprung up  in large numbers and 
the making of roads has been actively pushed on. There is at present no 
map in existence showing correctly the boundaries of administrative 
divisions. The Cabservator of State Forests has brought to notice the want 
of a topographical map on the one inch scale to enable him to work the 
forests, while the Chief Engineer of the railway survey, now being carried 
out, reports that an immense amount of work has been caused by the absence 
of accurately contoured maps. 

An up to date l-inch map should now bc provided, and to produce i t  
a new survey must be undertaken. I n  view of the rugged nature of a 
great part of the country i t  will not be necessary to survey on a larser wale 
than the l-inch, except perhaps in the main valley. The cost of the suraey 
will be about Rs. 30 per square mile, giving a total expenditureof Q. 
24,27,000 in the 80,900 square miles at  which the area is estimated. 



UNITED PROVINCES OF S G R A  AND OUDH. 
66. A very complete account of the existing standard sheets of the United 

Preliminary. 
Provinces has been prepared by the 

\ 
Superintendent of Provincial Surveys, 

and has been supplemented by excellent summaries inadc by the Board of 
Revenue and the Director of Land Records. These will be found in Sections 
V1 and V11 of this volume ; and i t  is unnecessary here to do more than state 
the method by which the mapping of each class of districts referred to in 
these papers can best be dealt with. 

66. The three districts of Allahabad, Fatehpur and Cawnpore may be 

Recent surveys. 
excluded from the estinlates altogether, as 
they have recently been topographically 

surveyed by KO. 14 Party on the 2" scale. Their area is 6,830 square miles. 

67. An entirely new survey will be necessary in the Native State of Tehri 

Kern eurvey required. 
Garhmal, area 4,180 square miles, where 
there are no 1" maps. The cost inay be 

estimated at Rs. 30 per square mile. A portion of Etawah may (possibly also 
require a new survey, but part of the district has recently been cadastrally 
surveyed and i t  will not substantially affect the estimates to class the whole 
as requiring only supplementary survey. 

6e. Thestandard sheets of Bijnor, Budaun and the nine soutllern clis- 

Re-survey rcquired in the plains. 
tricts of Oudh, Hardoi, Sitapur, Unao, 
Lucknow, Rae Bareli, Fyzabad, Sultan- 

pur, Partabgarh and Barabanki are based on old revenue surveys of 
an  earlier date than 1870, and the changes, since the maps were prepared, - - - 

in the matter of roads, railways and extensions of cultivation have been 
numerous. The Oudh Revenue Survey, on which the existing standard 
sheets of the nine southern districts of Oudh are based, was pronounced 
at  the time by the Surveyor General to be a particularly good one, but the 
recent operations of No. l 4  Party have fortunately enabled an examina- 
tion of its accuracy in topographical details to be made in the extreme south 
of the Province ; and have left no doubt that the revenue surveyors did not 
consider i t  necessary to delineate the natural features with the accuracy llow 
required. Ca~ ta in  Crosthwait estimates that the cost oE revising the old - 
maps would be as great as that of re-surveying the country; but the opera- 
tions required will not be so expensive as an entirely new survey, since 
triangulation and traversing can be to some extent dispensed with. For the 
districts of Bijnor and Budaun there is no equally definite information, but 
itwill be safe, having regard to the date of their survey, to place them in the 
same category, The total area of these 11 districts is 19,392 square miles. 

69. The hill districts of Naini Tal, Almora and Garhwal were surveved 

Be.surveg required in  the hille. topographically on the 1" scale between 
1867 and 1886, and Captain Coldstream 

states that on the whole the maps require little correction. His opinion 
is, how eve^, based on his knowledge of sheets in the lower hills ; and i t  ie 
in evidence from Mr. Watts, who has used the maps up to the Tibet 
boundary, that the maps of the higher ranges are not equally accurate, while 
it is clear from an inspection of the maps themselves that they were much 
more roughly prepared. The correction on any system of these maps, w i h  
the addition of heights in sufficient cumbers to make them of use to 



engineers and others, will be expensive, and the work must be classed as 
re-survey rather than revision. The area is 13,703 square miles. 

The rates of re-survey may be roughly estimated at  Rs. 30 per square 
mile iu the hills and Rs. 26 in the plains districts. 

70. I n  '34 districts the existing maps are based on cadastrel surveys made - - 

Supplementerg snrrey required. 
either by entirely professional parties 
or by patwaris working under profes- 

sional supervision. As the surveys have been made at very various dates extend- 
ing from 1871 to the present time, the material is necesssrily of very different 
quality. The later surveys hare been very carefully carried out, and in some 
cases such natural features as ravines have been surveyed in much detail 
by the patwari surveyors. But  in the earlier surveys lcss attention was 
paid to topographical features, and, apart from this, the changes that havs 
occurred since survey, are in  some cases extensive, and a good deal of 
revision mill be necessary. The districts in which a supplementary survey 
will or should be sufficient, are the following, in all of which there have been 
cadastral surveys duriug the last ten years :- 

Sq. miles. Sq. miles. 

... ... Lalitpur ... 1,059 Etah ... 1,731 
... Bareilly ... ... 1,591 I Farukhabad ... 1,719 
... ... Pilibbit ... 1,373 1 Mainpuri ... 1,697 

... Shahjebanpur ... 1,747 

... Azamgarh ... 2,147 

Jalaun ... ,.. 1,477 

71. The Rleerut district might have been added to the number of those 

... ... Kheri 2,963 
Gonda ... 2,819 ... 

... Bahraich ... 2,657 
Rampur ... 899 ... 

The districts of older date, the cadastral surveys in which were made a t  
various times between 1571 and 1888, and in which the work might be 
classed either as revision or as supplementary survey, are the following :- 

Sq. miles. Sq. miles. 

Revision required. requiring a supplementary survey only, 
as i t  has recently been cadastrally sur- 

veyed, and the maps prepared by the patwaris have in a part of the district 
been reduced as a preliminary to a supplementary survey. But in the por- 
tions of this district where such reductions have not yet been made, i t  will 
probably be simpler to revise the old topographical sheets direct and a similar 
procedure must be followed in the districts to the north and south, in which 
there has been no recent cadastral survey. The maps of Meerut and the 
adjoining districts of Dehra Dun, Sabaranpur, Muzaffarnagar, Bulandshahr 
and Aligarh and of Mirzapur are comparatively modern, being based on topo- 
graphical surveys conducted between 1875 and 1864, and they may be claesed 
as requiring revision only. The area of these seven districts is 16,522 square 
miles. 

the total area of which is 23,859 square miles. 

... 3loradabad ... 2,303 
Muttra ... ... 1,457 
Agra ... ... 1,856 

... Ha~nirpur ... 2,289 
Bauda ... ... 3,061 
Jhansi ... ... 2,529 

Jaunpur ... 1,551 ... 
Benarcs ... ... 1,009 
Ghazipur ... ... 1,391 
Ballia ... ... 1,249 
Gorakhpur ... ... 4,596 

... Basti ... 2,753 
with n total area of 26,043 square miles. Of these districts i t  mill probably be 
better to class Muttra and Agra as requiring revision. 
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72. The probable cost of revision and of supplementary survey in this 

Estimate of cost. 
Province has been carefully examined, 
and Captain Coldstream has furnished 

very detailed estimates of the different processes involved, which, however, he 
desircs to place on record are necessarily conjectural. Where cadastral maps 
exist, there can in the plains districts be no question as to the economy 
effected by utilizing them in place of m a l i i ~ g  a fresh survey. The cost of 
compiling in office a standard sheet from the cadastral maps does not amount 
to more than Rs. 3 or Rs. 4 per square mile, and to this has only to be added 
the cost of supplementary survey in the field. There are no data on which 
to estimate the cost of this work, but in all flat districts it should be low. I n  
the more broken country in the south of the Province, the work will bemore 
diflicult, and where the surveys were of old date, there will be a considerable 
number of changes to be entered. Allowing for all these considerations, 
there will probably not be much difference in  the expense of supplementary 
and of revision work in this Province and the cost may be provisionally esti- 
mated at Rs. 12 per square mile throughout. 

The total amount of work to be done is therefore :- 
Square miles. RB. 

... Survey ... ... 4,200 @. 30 
13,700 (hills) @. 30 

Re-survey ... ... ... 
19,400 (plains)@ 25 

Revision ... ... ... 19,800 

Supplementary survey ... ... 48,300 

Not requiring immediate revision ... 6,800 

and the total cost may be estimated a t  about Rs. 18,40,000. 

73. I n  the United Provinces arrangements have from a very old date been 

Locally prepared maps. 
made by the Board of Revenue, indepen- 
dently of the Survey Department, for the 

supply to district officers of the maps that are absolutely necessary for the pur- 
poses of administration. At one time the work was done in the .Board's office, 
a t  another the assistance of the Survey Department was obtained; 
more recently, the publication of such maps has been arranged for at  the 
Thornason College, Rurki. These appear to have been prepared by reduc- 
ing and joining together the village maps made a t  tbe time of Settlement. 
The reductions were first combined to form tahsil maps on the scale of one 
mile to one inch, and from these again district mzps on the 9" scale were 
preparcd. .All the maps show village boundaries, and in addition, a map on 
th8 scale of 4 miles to an  inch has been prepared for each district locally. 
I t  may happen that a district has two maps, one prepared locally, and 
another by the Survey Department from the Indian Atlas sheets. The maps 
so provided vary muchin style and quality. The tahsil maps are very rough ; 
they appear to have little pretension to strict geographical accuracy ; they 
are useless for the purposes of the engineer, and the addition of vernacular 
names has often a confusing effect. The district maps on the 4" scale are 
convenient in providing wall-maps of a reasonable size for each district, and 

they can be roughly kept up to date in the matter of roads. The )" maps 
are convenient for showing boundaries of parganas and tahsils and the 
main routes of communication ; but some of those locally prepared are badly 
executed, while the district maps on this scale, taken from the Atlae of 
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India, are often inconveniently crowded with names of unimportant places. 
The B o ~ r d  of Revenue question the utility of preparing these )" maps, but at  
present they probably serve some useful purposes. Tahsil maps mould be 
improved by the omission of vernacular names, or by the preparation of a 
separate vernacular edition if t l ~ a t  is necessary : but i t  would seem very 
advisable that, when the revisional survey of the Province is complete, 
these maps should be prepared from tllose issued by the Survey Depart- 
ment, and not from old settlement material. The extent, to which the 
locally prepared maps of the Board Revenue have taken the place of 
Survey of India sheets in these Provicces, may be judged From the fact that 
few of the oflicers, who have replied to our questions, make any reference to the 
latter. On this point the Supcrintcndent, Provincial Surveys, remarks :- 

" Under existing conditions the  Civil officors of the Provincss do not as a rule use the  
standard sheets, and are frequently ignorant of their existence. It mould appear from the 
number of cqses that  have come within my espzr i~nce  that  this is because they do not know 
what sheets to write for, nor to whom to  apply, not because they are unable t o  appreciate 
the value of a oue inch map. All Militaryaud Civil 08i~:ers of a certain standing should be 
entitle,! t o  free issues oE the standard sheets of their nei;hb>urhood, and should be able to  
procure aclditional copies Eor any reasonable (jovernmeut purpone. I t  mould lead to a more 
general asc of the sheets, if their issue formed one of the duties of the  survey staff in the 
Provinces. * * * * * t t t 

Many district officers, however, have a partiality for tahsil maps. The best tahsil maps 
1 have seen offer no obvious advantages, not posse~sed by the  standzrd sh$ets (except the  
doubtful one of giving names both in Englisll and Urdu). If it is considered tha t  the inclu- 
sion of ertraneo~ls areas is a disadvantage, by cutting out the tahsils required from the stand- 
ard she?ts concerned, and m ~ u u t i n g  them in L o ~ k  f,jrm, tahsil Inaps superior to those in 
use can bc prepared wlth very little trouble." 

BENGAL. 

71. I11 its reply to the Circular of the Government of India, formardhg 

Obsolete character of maps. 
the rcport of the previous Departmental 
Committee. on the subject of bringing 

up to date the topographical maps of the country, the Government of ijengal 
stated that c c  all o6cers are agreed that the old topographical maps are obso. 
lete and inaccurate ;" and this opinion is very fully borne out by the replies 
received by the Committee, and by its own enquiries and examination of 
existing maps. Thongh the whole of the Province and the Native States 
attached to i t  have at  some time or other been surveyed or reconnoitred, and 
the catalogue of the Survey Department contains a large and, a t  first sight, 
very complete list of maps on various scales, yet i t  may safely be said that 
no part of India is worse off for up-to-date maps of the country Even 
Nadras, much of which has never been topographically surveyed, is better 
supplied with maps that are useful to its administrative oacers. 

This result is due partly to the fact that the original surveys of Bengal 
were made a t  a very early date, and have never been revised, but partly also 
to the variety of systems followed 110th in making surveys and in the 
drawing and reproduction of maps. 

76. Before the topographical maps are dealt with, it may be mentioned 
that in many distriots portfolios still exist 

Eourinch revenue maps. of the 4" maps of the old revenue survey, 
which have never keen published. These maps are distinct for each village. 



They are in some cases beautifully executed, and, though often fifty years 
old, are still found useful by district officers in t l ~ e  settlement of boundary 
disputes, and even by engineers in  connection with irrigation projects. I n  a 
considerable part of Bengal such topographical maps as now exist, are based 
on these old 4" surveys. 

76. The map of Bengal on the l." scale 
One incli maps in Bchnr. covers 438 standarcl sheets. 

I n  the extreme north-wcst of the Province cadastral survers have becn'in 
progress since 1886 ; and maps on thc 1" scale have been prepared by reduc- 
tion from the 16'' village maps. The cadastral work, as described elsewhere, 
has been executed under professional supervision, and the maps prepared by 
reduction are admirably suited for administrative purposes, though thry have 
not beell revised ill the field, and cannot rank as entirely satisfactory topngra- 
phical maps. There was a t  the outset some delay in publishing the reduccd 
maps, but, siuce 1901, 2s sllects (some of them fragmentary) have been pub- 
lished of the districts of Saran, Champaran, Muzaffarpur, and Darbhanga, 
and arrangeulents are being made to secure prompter publication in future. 
A programme has now been submitted by the Local Government to the Gov- 
ernment of India for the extension of the cadastral survey t,o all  parts of 
the Province. I t  is hoped to complete the cadastral programme in 25 years, 
and the Com~nittee assume, for the purposes of their report, that effect will be 
given to the propnsds of the Bengal Government. 

77. Of the country lying to the east of Dnrbhanga, as far as Purnea and 

One inch msps in Central a ~ ~ d  Eastorn Hengal Uhagalpur, as well as of the districts of 
and ~ l i s s a .  the Patna Division south of the Gan- 
ges-Shahabad, Gaya, and Patna-no maps in standard sheets are available, 
but district maps on the 1" scale, without lines of latitude and longitude, 
have been compiled from revenue surveys of as old a date in some cases as 
1841. I n  the country south-oast of Bhagalpur and in Midnapur there are 
also district maps on the 1" scale reduced from old rcvenuc surveys, not pub- 
lished in standard sheet form, and still another form l ~ a s  been adopted in the 
case of Krisl~naghur, Jessore, and Khulua. I n  a considerable part of the coun- 
try near rurulia aud Bankura, Dacca and Conlilla such maps as exist consist 
of what are known as main circuit maps, which do not necessarily represellt 
any administrative division of the country. 

I n  Orissa again and in the plains country of Chittagon'g there have been 
cadastral surveys, t l ~ e  results of which, a£ ter a delay regarding wllich serious 
complaints l~ave been made, have been published as st>andard sheets. 

78. While the necessity of accurate maps throughout the part of the coun- 

Supplementary survey sufficient iu above tracts. 
try hitherto dealt wit11 is much fe!t, i t  
will be possible to prepare them cheaply 

and expeditiously as the cadastral survey proceeds, and the opinion of the 
Hon'ble Mr. Hare, Nember of the Board of Revenue, may be accepted that  
while " maps correct topographically would be a great improvement, their 
necessity for administrative purposes is not so urgent as to render necessary 
any immediate expenditure in anticipation of the re-mapping which will 
accompany the regular programme of survey and record-of-rights for the 
Province." As this programme proceeds the topographical maps can be 
prepared and published after supplementary examination in the field of the 
reduced maps prepared by the cadastral surveyors. 



79. I n  the south-western part of the Province-in Chota Nagpur and the 
Native States bordering t h e  Central 

One inch maps i u  Chota Nagpur an11 Tributary 
Mabnls. Provinces-the standard sheets are some- 

what more regular, and are as a rule 
based on somewhat more recent surveys. I n  some cases i t  is true that the 
whole or some portion of a sheet is compiled from very old material, dating 
back as far as 1841, but most of the maps are the result of topographical 
surveys on the one inch scale made after 1860 by parties known as-the 
Bengal survey, or the Chota Nagpur Topographical survey, or the Gmjam 
and Orissa Topographical survey. 

The country covered by these maps is hilly, and it is clear from the 
appearance of the maps that the hills have been somewhat roughly 
sketched, and the method of execution and even the symbols used vary from 
sheet to sheet. Some of the sheets are fragmentary, extending only to the pro- 
vincial borders, in othcrs a portion has been surveyed by a revenue party, and 
the topographical map contains only the portion topographically surveyed, the 
practice of the time boing apparently for each party to publish only its own 
work. 

The dates of survey of these maps vary, but range as a general rule from 
1861 to 1871. If the delineation of the natural features were accurate, i t  
should be possible to bring them up to date by revision in the field, though 
the work to be done mould be considerable owing to improvement of cornmu- 
nications, changes of villages and cultivation, and the necessity of entering 
heights and levels. There is unfortunately, however, considerable doubt 
about the accuracy of some a t  least of the maps. The Superintending 
Engineer, Northern Circle, Bengal, reports that according to his information 
the delineation of the hills is entirely unreliable, and the Iwpector of works, 
Bhagalpur, mentions inaccuracies which he found in the maps in the south of 
Ranchi, when using them in the course of a survey. The positions of streams 
andridges had not been accurately marked, ridges being sometimes a mile or 
more from tlicir true position, and streams being shown in the map as flow- 
ing in the wrong dircction. The Superintendent of Provincial Surveys, 
Bengal, confirms these complaints of inaccliracies, and mentions a case in 
which a hill has been entirely omitted. The inaccuracies of the maps have 
also forced themselves on the attention of Settlement Officers. 

80. It is impossible, therefore, to assume that these maps can be broughtup 

Re-snrvry necessary. 
to date and made reliable by merely re- 
vising them on the ground, and even if 

cadastral maps existed, their use for topographical purposcs mould be limited. 
Horn far the existing maps mill prove of use can be determined only in the 
course of actual survey work. But  there can be no doubt that the correction 
of the maps mill involve operations little less elaborate than a completely 
new survey. Some assistance will be obtained from the old triangulation, 
but more than this it would be unsafe to count on, and the operations 
must be treated as re-survey. 

81. The standard. sheets of the Darjeeling District are based on surveys 

One inoh maps in  other hilly tracts. 
made on the scale of 4" or 2" to a mile 
in 1861-62 and 1880-81, and there are a 

number of other maps in use, all of which are in one respect or other 



unsatisfactory. I n  the most recent edition of the standard sheets, pub- 
lished in 1895, the hill shading is very dark, and fails altogether to give a n  
accurate idea of the relative height of the hills. Few heights are marked, 
and few, if any, levels given. A re-survey will be necessary to produce a 
satisfactory map of this district. 

For the State of Sikkim, and for the hilly country west of Orissa, the only 
maps are on the v scale. The Sikkim maps belong to the North-East Fron- 
tier series, and are based on somewhat rough reconnaissance surveys, with 
additions from the larger scale surveys of the Darjeeling District. The maps 
are very inferior, and are briefly pronounced by the Political Agent to be of 
no use for administrative purposes. If maps of this country are to be provided 
a t  all, a new survey is indispensable. 

The 4" maps of the hilly tracts west of Orissa have been prepared from 
materials of various periods, dating back to a topographical survey of Orissa, 
and Ganjam in 1850. Some parts have been enlarged from surveys on the 5" 
scale, others reduced from the 1" soale. A small portion of the country hag 
been cadastrally surveyed. The provision of new maps cannot be regarded as 
urgent, but a fresh survey will a t  some time be indispensable. Of Hill 
Tipperah and the Chittagong Hill Tracts only a" maps exist. There ha8 
been no regular survey of these tracts. 

82. Leaving aside the question of cadastral maps, the great mass of opi- 

Reqoirements OE officers consulted. nion in Bengal is in favour of the pro- 
vision of maps on the 1" scale for detailed 

work, and of maps on the *" scale for general purposes. The Local Govern- 
ment would be glad to have maps on the 2" scale in tracts irrigated by canals, 
and Mr. Hare has expressed a doubt as to the possibility of accurately delineating 
topographical features on so small a scale as the 1" in parts of Eastern Bengal. 
Some opinions have been expressed in favour of a 4" map for Local Boards, the 
p" scales heing found to be too small. Thana maps are being issued as the 
cadastral surveys proceed, and these mill undoubtedly be of great use for 

purposes and for distribution to local officers. The Local 
Government proposes to issue them in future on the +" scile. The insertion 
of village boundaries is everywhere considered essential by the civil officers ; 
and in t.his Province it is considered of importanze to show the boundaries of 
the revenue ~nauaahs as they originally existed. 

83. On the assumption that the programme of cadastrnl survey in Bengal 
is camied out, a rapid and inexpen- 

Work to be douc in Bengal. 
sive supplementary survey is all that is 

necessary to allow of the compilation of good topographical maps from 
cadastral materials in the level plains of Bengal, that is, in the countv  be- 
tween the Himalayas and the hills of C h t a  Nagpur, and between Assam 
and the sea, as well as in Orissa and in such tracts of Chittagong as have been 
cadastrally eurveyed. 

I n  Chota Nagpur, on the other hand, and in  the south of the'Province 
generally, with the exception of the cadastrally surveyed partslof Orissa, much 
of the country is hilly or covered with forest, and here the cadastrallmaps will 
be of comparatively little assistance. Similarly in the Sonthal Parganas, 
where the cadastral survey is being carried out by the Settlement Officer 
with a local staff, the cadastral ;naps require extensive re-survey to make 
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them suitable for topographical purposes. I n  all those distriots it is true 
that some assistance may be obtained from the cadastral maps, when they 
are prepared, but i t  is impossible to estimate its extent, and in some parts the 
topographical survey must be entirely independent of the cadastral. 

84. The area falling under each olass of work to be done and the pro- 

Estimate of cost. 
bable cost-rate of the operations are as 
follows :- 

A. New survey-26,400 square miles-at Rs. 40 per square mile. 

B. Re-survey-49,700 square miles-at Rs. 35 J 1 Y Y  

C. Supplementary survey-120,300 square miles-at Rs. 10 per square 
mile. 

The division which is shown in the index map is necessarily not 
absolutely exact. I n  some of the tracts falling under class C., as for instance 
the south of Gaya, a certain amount of re-survey or even of new survey will 
be n'ecessary, while there are tracts in class B., where considerable assistance 
may be derived from the cadastral maps. But for the purposes of our 
estimate the classification is su5ciently close : and it would be impossible to 
go into further detail without a minute examination of the class of country 
in  different parts of each district. The total expenditure in providing a 1" 
map of Bengal should not exceed 40 lakhs. 

85, As compared with some other parts of India, the requirements of 
Bengal are not urgent, and the traots in 

Work not urgent. which a new survey is required are so low 
in the order of urgency, that i t  is only for the sake of completeness that we 
think it necessary to enter them in the programme. The maps prepared by 
the Superintendent of Provincial Surveys are so good, that only a very slight 
revision is necessary to see that roads are correctly classified and that impor- 
tant natural features hare not disappeared in the course of reduction. A low 
rate for the work has therefore been taken. 

86. Of the Atlas sheets for the Province 1 2  full sheets and 13 quarter 
sheets were examined by the Committee. 

Small scale maps. The full sized sheets were all engraved 
in  London, as well as a number of the quarter-sheets, the remainder of the 
latter being engraved by the Survey of India. The sheets are admirably 
engraved, but the maps are based on old surveys. They are too closely 
crowded with names, and the spelling e~nployed is antiquated. From the 
Atlas sheets district maps on the same scale have been provided. These will 
now be replaced by the " degree " sheets. 

Divisional msps on the -:" scale have been prepared for most of the divi- 
sions. These are very rough photozincographed maps, often little more than 
outlines, and showing little topographical detail. For Orissa there is in addi- 
tion to the outline map an engraved divisional map on the ,l2'' scale, a well- 
executed map, thougl~, of course, not up to date. For the Rajshahi Division 
there is a' map on the ,l6" scale as well as on the y, and Chittagong has a 
rough outline map on the scale of ,%". 

Outline district maps on the scale have been published for a number 
of districts, and there are provincial maps on the scale of t6", ,l2" and ,l,". 





ASSAM. 

87. I n  Assam there is the same difference of system as in Bengal in 

rrevioas surveys. 
the method in which various parts of 
the Province have been mapped. In the 

plains country of the Surma and Assam Valleys revenue surveys on the 
4" scale were' carried out between 1860 and 1875, and were used for the 
compilation of maps on the scale of lU=l mile. I n  the Assam Valley these 
maps were prepared in standard sheet form, but for each district separately, 
each series of maps showing one district only, and the border sheets of each 
district being incomplete. 

I n  parts of two districts,-Goalpare and South Sylhet-there have been 
subsequent topographical surveys (executed on the 2" scale) between 1873 
and 1883. I n  Goalpara the results have been published as standard sheets on 
the 1" scale, while in South Sylhet they have been published on the 1" scale, 
but not as standard sheets. More recently the cultivated portions of the 
Brahmaputra Valley, and small portions of Sylhet and Cachar have been 
cadastrally surveyed on the 16" scale, and the work of reducing these maps 
by peutagraph and fair draning them on the 2" scale for reduction by 
photography to the 1"  scale, is now proceeding, and has been brought nearly 
up  to date. It may be notcd, however, that tbese cadastral surveys rarely 
extend to a complete standard sheet. Many of the new sheets consist of a 
few scattered patches of cultivated land, and maps prepared from them and 
showing these areas only, are of no practical use. More recently the 
plan has been adopted of filling up the blank spaces on these sheets from the 
old maps, the details of the old surveys being printed in brown. For the 
Khasia and Jaintia Hills there are two sets of maps. A portion of the area 
round Shillong, covering six ccjmplete standard sl~eets and portions of two 
others, was surveyed on the 1" scale at ditt'ercnt dates between 1864 and 
1879, W-11ile the remainder has bcen mapped on the 9" scale only, as the 
result of rough surveys on this scale made between 1866 and 1674, The 
Garo, Naga and North Cachar Hills and South Sylhet have similarly been 
roughly surveyed and mapped at different dates between 1878 and 1880. 
The north-western and south-eastern parts of Manipur were reconnoitred at  
the same time and on the same scale, but of the rest of that country and 
of portions of the Nsga Hills, and the country occupied by the Rliris, Daplas 
and Mishmis only +" reconnaissances exist. 

Of tlie Lushai Hills to the south a portion, covering 4 standard sheets, has 
been surveyed so recently as 1897-1901 and published on the 1" scale in 
1900-02, but only rough reconnaissance maps on the a" scale exist of the 
remaining portions of these hills. 

88. As regards the quality of these maps i t  may be said generally that, with 

State of the maps. 
the exception of the recently surveyed 
tracts in the Lushai Hills, and of the 

portions of districts where fresh cadastral work has been carried out, there are 
no topographical maps of Assam with any ,pretensions to being up  to date. 
The maps of Cachar and Sylhet are admitted on all sides to be useless, 
and the Chief Commissioner considers a new map to be so urgently required 
in Sylhet that he recommends that the work be taken in hand in antioipation 
of the cadastral survey, which will probably be made of this district in it 



few years. Of the maps in the Brahmaputra Valley the following opinion 
expressed by a District Officer is concurred in by others, and is very fully 
confirmed by comparisons between old maps and recent cadastral surveys of 
the same areas : 

The existing 1" and 4'' maps of the district are of very little practical value. There are 
no +" maps in my of6ce. The 1" and 4" maps are very incomplete in many respects, and 
from them very little information can be gatbered as to tlle actual character of the country. 
This defect would not appear to be altogether due to any defect in the original preparation 
or in the drawing of the maps, although in some cases there would appear to be defaults in 
this respect. But these maps have lost their practical value, mainly owing to changes in 
topography. The face of the country has been greatly changed since 1875. Jungle has 
given place to cultivation, and tea gardens now occupy many areas of former waste. 
Rivers have changed their courses considerably, and with them the roads and ferries in the 
neighbourhood. The opening of tea gardens has resulted in the construction of many 
new roads, and sanitary improvements have added many tanks which do not appear on the 
maps. Railways, police outposts, and rest-houses have all been established, and mauzas 
have been amalgamated since the last survey was made. As a guide to the district, and as 
a map thereof, these maps are of little practical value. They afford no real clue as to the 
character of the country, and a stranger to the district, guided by these maps would be 
somewhat at  sea." 

Owing to their patchy character the cadastral surveys are of little value 
as the basis of new topographical maps, and even since these latest surveys, 
in many cases the face of the country is said to have been entirely changed 
owing to-(P) the earthquake ; (2)  the desertion of villages on account of 
Kala-azar ; (3) the construction of t.he railway. 

Of the maps of the hilly tracts those recently made of the Lushai country 
on the 1" scale are on all hands admitted to be excellent, and require but to 
be kept up to date. The drawing is good and the heights are carefully and 
fully marked. The best of the others are the 1" maps of a portion of the 
Khasia and Jaintia hills, which however contain but few heights, and are not 
drawn so as to show the character of the hills satisfactorily. They require to 
be thoroughly revised in this respect as well as in the delineation of village 
sites, and of roads and paths and in the spelling of village names. These 
maps will require a considerable amount of revision, though a completely 
new survey will not be necessary, and the work may be classed as re-survey. 
The maps of the remaining hill tracts cannot be regarded as satisFactory 
topographical maps in any sense of the word and a fresh survey mill be 
necessary. 

89. The inconvenience caused by the absence O F  good maps, especially in 

New maps rquired. hilly tracts, is much felt in the Public 
Works Department. The existing maps - 

giveinsufficient information as to heights, while village names and sites have 
changed and very considerable inaccuracies have been detected in the 
location of places of comparative irnpol-tance, such as Dimapur. Great 
difficulty was experienced in laging out the road from that place to Kohima, 
and a large amount of survey was entailed on the officers carrying out the 
work, which would have been unnecessary had good maps on the 1" scale 
been available. A smaller scale would not be of much use even in the hill 
tracts. 

From the military standpoint there are no maps of Assam of any use for 
tactical purposes, except the four recently prepared standard sheets of a part of 
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the Lushai country. Elsewhere the maps are either so hopelessly out of date, 
osso wanting in topographical detail as to be tactically useless. For strategical 
purposes the $" Atlas sheets are available, but are too much out of date to 
be reliable. 

90. The Chief Commissioner considers that the most urgent requirement of 
his province, for administrative pur- 

Order of urgency of the work. 
poses, is the provision of good topogra- 

phical maps for Sylhet and Cachar, portions of which have already been cadas- 
trally surveyed. Kext to these surveys in order of urgency he would place 
the survey of Manipur and of the Naga hill tracts in the eastern frontier, tracts 
for which maps are constantly required, especially of the hitherto unsurveyed 
country added to the district in 1904. The Manipur State would, he thought, 
be prepared to meet the cost of at  least the survey of the low-lying tracts to 
the extent of say Rs. 50,OOv. I t  appears open to question whether the 
survey of Manipur and the adjoining tracts should not be considered the 
most urgent requirement of this Province. I n  Sylhet and Cachar it is possible 
that some years hence the necessary material for 1" maps may be available 
from cadastral surveys. Of Manipur and the hilly country beyond and 
north of it, no such material will be available ; the maps are required for 
military as well as administrative purposes, and the construction of the Assam- 
Bengal Railway has opened out the country, and has added to the necessity 
for a reliable map. 

Of the country in the Brahmaputra Valley good maps would be of great 
value for ordinary administrativepurposes, and i t  is advisable also that for 

. military purposes the whole tract along the northern frontier of the province 
should be carefully mapped. 

The siirvey of tlle remaining parts of the Province-the Gal10 Hills, 
portions of the Khasia and Jaintia and Lushai Hills and other hill tracts- 
may ~vcll staud over till the rest of the work is completed. 

91. Survey work in Assam is expensive owing to the climate, the foggy 

Estimate of cost. 
weather, the character of the country, 
and the necessity of importing labour. 

I n  the Lushai Hills the rate of a 1" survey was about Rs. 100 per square 
mile ; but the country was exceptionally diEcult, and much of the mork 
should be done at a much lower rate if a systematic programme be adopted. 
The inclcx map shows the portions of the province in which fresh survey and 
re-snrrcy appears necessary, and the probable cost of the work (omitting the 
four sheets of the Lushai country, already published on the 1" scale) may be 
estimated as follows :- 

Survey-38,200 square miles a t  Rs. 40. . . Rs. 16,28,000. 
Re-survey-21,500 square miles a t  Hs. 30. . Rs. 6,45,000. 
Supplementary-9,400 squarc iniles a t  Rs. 20. Rs. 1,88,000. 
Not requiring immediate revision-2,200 square miles. 

Should the cadastral survey of Cachar and Sylhet be completed before the 
topographicsl mork commences, some reduction will be possible in these 
figures, as the area of supplementary work will be incrcased. Por the present 
the cost of the survey work to be, done in Assam may be estimated a t  23h 
hakhs. 



92. Some minor points in connection with the Province require notioe. The 

Village boundaries. 
new topographical sheets lately issued 
are complicated by the entry of " villagi:" 

'boundaries and of the houndaries of tea-garden estates. The " villages " of 
the Assam Valley have no existence apart from the cadastral survey, each 
merely representing a block of country which could conveniently be included 
in  a single cadastral sheet. A " village " rniy include two or three collections 
of houses, each hearing a different name. The entry of these boundaries is 
i n  the Chief Commissioner's opinion quite unnecessary, nor is there any 
necessity to show on topographical maps the boundaries of tea estates, the 
areas of which are gradually being expanded. The limits of blocks of culti- 
vation should, however, in the Assam Valley be shown, and the boundaries 
of what are in Assam known as mawzas, which correspond roughly to parganas 
elsewhere, are required for administration purposes. 

93. There are no systematic arrangements in this Province for the prepara- 

Locally prepared Inape. 
tion locally of special maps on the 1" or 
similar scales ; but district and settle- 

ment officers occasionally have rough plans made for their own use, to supple- 
ment the Survey maps. 

BURMA. 
04. The earliest surveys of Burma, if they can be so called, and tlie only 

Early surveys. 
surveys from which the maps of the 
country as a whole have been prepared 

were of the nature of rough reconnaissances or explorations made as occasion 
offered, when the opportunity presented itself of attaching surveying 
parties to military or police expeditions. From the material so obtained 
maps have been prepred  on the +" scale for Lower Burma and on the 
- :" or 9" scale or both for Upper Burma, and these are published as maps of the 
North-East and South-East Frontier Series. These maps which extend to the 

- 

country far beyond the northern and eastern bouudaries of tlie Province are 
necessarily incoinplete and sketchy and are frcqueutly compilcd from mate- 
rial of very old date--as far back as 1853 in somc cases. New editions are 
published when fresh material bccomes available, and in the parts O F  Upper 
Burma where no 1" maps exist, the a" maps are found to be of considerable use. 
The 4'' maps of Lower Burma are on too small a scale to be of service for 
any purpose, except as rough index maps, and as they arc in these parts more 
out of date than elsewhere they need scarcely be tzlien into account. 

95. I n  tracts of which s 1" survey has been coml~leted, the Survey of India 
are publislliug preliminary editions of the 

Degree shcets. 
degree sheets on the $" scale prepared by 

, the zincographic process. These degree sheets mill eventually be engraved. 

96. As a rule no small scale district maps have been published for Burma, 

Small scale maps. 
but an exception has been made in the 
case of the following districts for which 

maps have been prepared, based on surveys of the dates noted opposite 
each :- 

... Ketha ... ... ... ... 1892-93 
... ... Ruby Miues ... ... ... 1893 

... Minbu ... ... ... e.. 1888-89 

... Akyab ... ... ... ... 1853-61 



and divisional maps of Pegu and Tenasserim on the same scale, and com- 
piled from very old material, have also been published. 

97. The survey of the Province on the one-inch scale is now steadily pro- 

Ooe.inc11 mnpe. 
ceeding, but the material and the methods 
employed vary in different parts. I n  all 

districts in which there is much cultivation, the cultivated area has been or 
is being mapped on the 16" scale either by cadastral parties of the Survey of 
India, or by special parties employed by the local Land Recorcls Department. 
With one impwtant exception, the original cadastral surveys were all done 
directly by the professional Department, and the cadastral maps have been 
reduced by pentagrap11 to the 2" scale, and further reduced by photography 
for incorporation in the 1" standard sheets. A t  the outset these reductions 
were used without any further survey to supplement the deficiencies of tlie 
cadastral survey in topographical detail ; and it is no doubt owing as much to 
this cause as to their being now somewhat out OF date, that maps of portions 
of the Irramaddy Delta, in  Lower Burma are described as less sstisfactory than 
others. I t  soon became clear that in a country Like Burma mere reductions 
from cadastral s~wvey moulcl fail altogether to provide a map of the country 
and i t  was decided therefore to have the reduced maps carefully rcx-ised by 
topographical surveyors, before issue to the public. Two parties have for some 
time been employed on this work-No. 3 since 189:)-1909, and No. 10 since 
November 1806. Tlle morlr oE thn surveyors of these parties is partly purely 
topographical, where portions of standard sheets have been lcft entirely 
blank by the cadastral surveyors, and partly supplementary, where i t  is neces- 
sary only to go over the ground included in the cadastral map. Much of tIiis 
supplementary work, however, as the Cornmittce Iiacl ;in opportunity of seeing, 
is little less laborious than new survey. The work is a t  present bcinq done 
in the field on the scale of publication, i.e., the one-inch scale. 

The greater portion of tlie Province, however, lies outsitle t,he cadastral 
area. A considerable part of this has been declared resvrvecl fol-cst and mill, 
if existing arrangements are maintaiuocl, be topograpliically surveyed on tile 
4" scale 1)y the Forest Surveys, one party of which along with several 
detacllments is now employed in  the I'rovince. 

In  addit.ion to these parties, whose topograpllical outturn depends wholly 
or partly on reduction from larger scale surveys, there were till lately two 
topographical parties employed in the Slian States which surveyed directly 
on the 1" scale. I n  tlie present year the 1:lst of these parties bas been moved, 
with. the conseut of the Local Government, to undertake more pressing 
work in Baluchistan. 

98. The existing 1" maps in Burma are, with the exception of those in Ba- 
luchistan, the latest and most up to date 

State oE the maps. 
in the country, and the opinion of local 

officers as to their qalue is extremely fai-ourable. The joint opinion of the 
Financial and Settlement Commissioners and the Director of Land Records, 
which refers apparently to tlie cadastrally surveyed districts alono, is that 
the maps are in good order except in the Irrawaddy Delta where they are 
Eased on old material. For Railway purposes they are pronounced to be 
invaluable, and for Irrigation works essential, though here as elsewhere the 
Iirigntion engineers would prefer a larger scale map (4" by preference, 



and, if not, 2"). The opinion of Civil and Porcst Officers is equally favour- 
able, and the joint opinion already referred to states that it is most essential 
to map the entire country on the 1" scale; this view is strongly pressed by the 
Lieutenant-Governor who would rather dispense with the 4" maps of the 
Forest Surveys than delay the preparation of 1" maps of the whole country. 

99. There is some difference of opinion as to the entry of village 

Suggestions regarding the maps. boundaries on the 1" maps for adminis- 
trative purposes. At  present the maps 

sliow the boundaries of k w i m  by dotted lines, the lcwin being apparently an 
arbitrary survey unit chosen for the convenience of mapping, and of import- 
ance for revenue purposes. Some officers would prefer to show the boundary 
of village headmen's circles, and others again think that on the one-inch 
map all these boundaries are unnecessary. 

Uore levels are asked for in the mqps and both Forest and Railway 
officers note the importance of showing, i f  possible, the heights of saddles 
between hills as well as of the bills themselves. 

100. I t  is not altogether easy to estimate the amount of work to be done in 
Burma to provide the country with a 1" 

Work remaining to be done in  Burma. 
map, both because the frontier is still in  

some cases indeterminate, and because many of the standard sheets have been 
completed in part only. The sheets already published, in addition to a few 
fragmentary ones silowing parts of the country near Akyab, Tavoy and 
Mergui, consist of two main blocks oE maps, o ~ e  in Lower and one in Upper 
Burma. I n  Lower Burina tlie published sheets extend from Moulmein, 
Rangoon and Bassein to Prome and Toungoo, but many of them contain 
blanks, and i t  does not appear that the slieets hitherto published extend over 
the entire area of any one district in this part of the Province. The Upper 
Burma series is somewhat more compact, extending from Minbu, Mandalay, 
and the Ruby Mines on the west up to, or nearly up to, the line of the 
Salween on the east. A five years' programme has recently been sanctioned 
for the prosecution of further work, which if carried out will provide the Pro- 
vince with a complete 1" survey of the couut,ry along the Irramaddp from its 
mouth to Bliamo, except a tract of minor importance in the south and west, 
of the Delta ; of most of the country between the Irrawaddy and the sea in 
Lower Burma; and of a large and compact block between tlic Irrawaddy and 
the Salween in Upper Burma. There will still, however, remain an immense 
area for survey in the south in the Tenasserim Peninsula; in thc west from 
Akyab to the .Assam frontier, including the Lower and Upper Chindwin; and 
in the north and cast to carry the surveys up to the Provincial boundaries. 
The Surveyor-General estimates the area still remaining for new survey a t  
141,500 square miles, iu addition to about 30,000 square miles, chiefly in the 
Irran-addy Delta, the uaps  of which will require a eonsidcrable amount of 
supplementary survey. A small area (2,700 square miles) surveyed some 
years ago in Mergui will require re-survey. 

101. Much of the country in B~lrma is very dificnlt and, even if the survey 
is done on the 1" scale, i t  would be unsafe 

Est~mate of cost. 
to nssuine n lower rate than Rs. 40 per 

square mile. For resurvey and supplementary survey the rates may be 
taken a t  Rs. 30 and Rs. 20 respectively ; the latter rate appears to be justified 







by the recent working of the parties employed in  the Province, while the 
former must be conjectural. The estimated cost for the whole of Burma thus 
comes to nearly 633 lakhs, the details being as follows :- 

Survey . . . ... 141,500 square miles a t  Rs. 40 per square mile. 

Re-survey . . . ... 2,700 ,, ,, at ,, 30 ,, ,, ,, 
Supplernenta~y survey ... 29,700 ,, ,, a t  ,, 20 ,, ,, ,, 
Not requiring immediate revision 83,300 ,, ,, 

Total ... 257,200 square miles. 

102. The excellent organisation for survey purposes of the Land Records 

Locally prepared maps. 
Department in this Province has allowed 
of much work being done to supply the 

local officers with compilations from the survey maps, which are of great 
administrative convenience. For most, if not for all districts, maps on the 
4" scale have been prepared by reductions from the 1" sheets supplemented 
where such sheets do not exist by enlargement from the 4" maps. These are 
rather skeleton plans than maps, but are of use to administrative officers, 
showing as they do the principal towns and villages (without boundaries), 
the roads and rivers, and the approximate position of hilly tracts, while i t  is 
possible to keep them roughly up to date. I n  some cases 1" maps of sub- 
divisions or 2" maps of townships have also bcen prepared, the basis of the 
maps being always as far as possihle the standard sheets of the Survey 
Department. Arrangements for reproducing these maps by lithography 
or the Vandyke process are provided by the Goverument Pross a t  Rangoon. 

THE ANDAMAN AND NICOBAR ISLANDS. 

103. A topographical survey of the South Andaman Island was ordered by 
the Government of India in  August 

Previous survey. 
1883, and i t  was subsequently decided to 

extend .&he survey to the remainder of the Andaman Islands. Thc work lasted 
three years by which time the North, Middle and South Andamans with 
the adjacent small islands were surveyed ; i n  the Little Andaman Island the 
hostility of the savage inhabitants prevented the survey of more than about 
one-third oE the area lying on the north side of the island. I n  the following 
year, 1886-87, the twenty small islands which forln the Nicobar group were 
surveyed, their total area being found to be 678 square miles. 

The only available datum on which to base the survey being the position 
of a point on Chatham Island, the latitude and longitude of which had been 
astronomically fixed by the Great Trigonometrical Survey in 1863, a base line 
about 9609 yards long was measured on the rifle range in  Navy Bay a t  
Port Blair, and on this the triangulation was based. The general survey of 
the Islands wa4 executed on the a" scale. A portion of the South Andaman 
Island surrounding Port Blair, and the environs of the Settlement of Kamorta 
in  the Wicobars, were however surveyed on the 4" scale, to assist the fur- 
ther development of the Settlements. The two small volcanic islands of 
Narcondam and Barren Island were surveyed on the 8" scale. 
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The total amount of work done and its cost are shown below :- 

* A large expanse of sea was covsred by the trinngulalion ; tho area given is that of t h a  actual group of Islands. 

The total cost falls at  a rate of Rs. 43 per square mile on the areas actu- 
ally surveyed. 

104. The work was extremely arduous andbeing scattered in a number of 

Slrture of survcy work in the Islands. hilly islands presented exceptional dificul- 
ties. The surveyors had to work in boats 

and found the islands difficult to approach, a tug steamer, the " Reclaimer," 
being actually lost in January 1865 fhrougll foundering on a hitherto 
unknown rock. 'The islands were covered with dense primeval forest with 
trees 200 feet high, abounding in bamboo jungles and intersected by num- 
berless creeks, with frequent and extensive mangrove swamps. The inhabi- 
tants were savages who were in places distinctly unfriendly. The procuring 
of supplies locally was impossible. Much of the survey work partook there- 
fore of the nature of rough reconnaissance, especially in the Nicobars where 
again the time at  the disposal of the party did not permit of much detailed 
survey. However tlie main objects aimed at-the correct delineation of the 
coast lines of the main islands, and the correct determination of the position of 
the groups on the earth's surface,-both objects having reference chiefly to 
the requirements of navigation, were attained. 

The 4" survey was particularly laborious ss  the surveyors had on South 
Andaman " to cut their way foot by foot through one of the most stupendous 
forests in t l ~ e  world." The system adopted a t  Port Blair and at  Kamorta to 
show the hill features, was a modified method of contouring, the contours 
being obtained &ith the water-level along tlhe ridges and spurs and the inter- 
mediate spaces ekptched in by eye, each contour showing a vertical interval 
of 25 feet apart. 

105. The Chief Commissioner of the Islands has been consulted regarding - 

Survey requirements. 
these maps. He has stated that it will 
probably soon be necess'ary to make a 

Scason. 
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detailed and careful survey, on a large scale, of the whole of the North 
Andaman Island, of the northern half of the Middle Andaman Island and of 
the Great Nicobar Island, if, as is likely, these valuable tracts are opened up 
to private enterprise. The existing ma,ps of these three islands are, except 
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on the coast line, chiefly conjectural, he thinks; but the maps of the other 
islands meet present requirements. 

Seeing that the existing maps, though not on the 1" scale, are only twenty 
years old, the Committee consider that, in view of the difficulties and expense 
involved in a large scale survey of these inhospitable little islands, covering a 
total area of 3,100 square miles, the re-survey, which mill be necessary even- 
tually, may await the opening up of which the Chief Commissioner speaks. 
There is no urgency in the matter, though the Committee have included the 
islands in their general estimate of all the work before the Survey of India 
Department. The re-survey when undertaken is not likely to cost on the 

-- _._- 

l" scale less than Rs. 40 per square mile. C C ~ I  

G. C. Prees, Sim1a.-No. 1 Sur. C.-12.995-900.-J.D. 





SECTION 11, 

STATEMENTS BY MEMBERS OF THE COMMITTEE. 
I,-St~tenlent of views by Colonel Sir John Farquharson, K,C,B, 

[Calcutta, the 2373 to 27th February 1905.1 

1. The first question is as to the appointment of the Surveyor-General himself. I am not 6ir dohn 
sure that I understand clearly in all its aspects the conditions PBrquharmn. 

ORGANISATION. regulating the appointment of the Surveyor-General. But as 
o ~ S n r v e y o r - ~ e n e r a ~  I understand, there is one of these conditions which practically 

requires that no officer shall be appointed Surveyor- 
General who is over tbe age oE 50 for tbe reason that that officer has to retire a t  56 years of 
age, and it is thought desirable that the post should be held for a t  least five years. That role 
appears to me to bring into the considerations, which rule the appointmerrt of the Surveyor- 
General, an element of chance which is snrely excessive. With the limit of 55 years of age for 
retirement, the area of selection must necessarily be, for practical purposes, reduced. 

2. Another point is that oficers look forward to their prospects, and if tbey understand 
that those prospects are discourag,ing became they happen to be over age, i t  would certainly 
have a depressing effect on the carr! ing on of their work. 

For instance, assuming that sucb a role or such a ~ractice, allhough not actunlly laid down 
in any regulation, exists as to the Indian Fnrvev Department, I find that under its action no 
fewer than seven officers, ignoring casualties, who are now in the Department would, a t  the next 
vacancy about 1911, have t o  be passed over for the office of the Surveyor-General, and i t  is 
impossible to snppose tbat all of them are, or mill be, incompetent to ~uccerd tbe present holder 
of the office. I need hardly say tbat these observations have no personal reference whatever, 
but I think the appointment should be made simply and solely by selection, the element ot' age 
being only one of the points to be considered, although no doubt it  is an important point. 

3. Another question is about the senior officers. The somewhat magnificent titles which 
have been given to some of the senior o5cers of the Depart- 

Titlee and position of the senior ment seem to me rather out of place. I do not think i t  is 
officers of the Survey. necessary to call them Deputy Surveyor-Generals or Assistant 
Surveyor-Generals. I t  would be more suitable to give them titles applying more definitely to  
the executive offices of which they have charge. These appointments tend to some extent to 
reduce the position of the Surveyor-General. I am not sure that i n  India there is not a dis- 
position h place the Surveyor-General (or for the Surveyor-Cfeneral to place himself) somewhat 
in tbe position of what is called "primus inter pares " instead of his being supreme. I n  the 
first place, he is on the Eame level as the Deputy Surveyor-General and other ad~ninistrative 
officers, in being himself the administrative o5cer for certain field parties. This seems 
especially objectionable for more reasons than one. I u  the second place, I have observed a case 
of an administrative officer giving periodical increases of pay h the men under his administra- 
tive control, a power which l consider should be entirely confined to the Surveyor-General. 
In  the third place, it  becam clear from the evidence of the Assistant Surveyor-General in  
charge of t.he Photographic-Lithographic Office, that applications for work outside Ihe proper 
work of the Survey of India, were allowed to go direct to him and in most cases lo be sanctioned 
andcarried out by him without reference to the Surveyor-General. That power should be 
entirely and solely i n  the hands of the Surveyor-General ; and not only so, but every application 
and every written communication from any other officer and Department in  India should be 
addressed to the Surveyor-General, and not to any of his subordinates. 

4.. There is a third point as to which tbcre seems to be a question as to the organieation of 
Head-quai%ers Staff. the Survey of India, namely, that there is apparently no officer 
Neoeseity for a Chief Staff Officer nt head-quarters, who might be called the Chief Staff Officer 

at head-quarters. or the Executive Officer of the Surveyor-General. I ,think that 
for practical administration an officer in  that position is a necessity in a large work like the 
Survey of India. One of the references to the Committee is whether there is in the Sumey 
of India any system of comparisoll of the cost of the work done by the different partiea all 
over the country, and also whether there are standards of work fixed for the varioue duties. 
On the Ordnance Survey in England there are standards of work fixed for every du ty ;  these 
standards of work are fixed with reference to what is considered medium survey work, that is 
to say, work in a country of average closeness of detail and of average difficulty ; and additions 
or allowances are then made to cover cases of special closeness or special difficulties. From the 
answers which t,he Committee has received from various officers, it is not clear that such stand- 
ards have been fixed in India, or that tbe cost of the work done by the various parties is 
~~sternatically and regularly compared, whereas sucb a comparison i~ one of the principal 
duties of the Executive OEcer of the Ordnance Survey a t  Sontbampton. 

6. I do not mean to say that the differences in the difficulties of survey work in thH 
TJnited Kingdom are equal to the differences in Isdia. Nevertheless, i t  is clerrr that there 



Sir John must be a difference between the difficulties of survey work in a conntrp like Kent and a 
country like Inverness or like Orkney and Shetland ; so that the difference betweell England 
and India is merely a question of degree, and I cannot see why an endeavour should not be 
rnade to formally assess the diffelence bctneen the difficulty of surveying a country like 
Burma, and a country like Madras or Bengal. For such detail work i t  seems to me that there 
is good reason for the establishment of a Chief Staff Officer or Executive Officer at the Head- 
quarter ofice in Calcutta. 

6. I put in copies of the statements furnished by the Divisions of the Ordnance Survey to 
head-quartere to show the progress and cost of work, which it  is one of the duties of the 
Executive 0 Hicer a t  Southampton carefully to examine. They are prepared quarterly. 

7. The Executive Officer of the Ordna~ice Survey is also responsible for all accounts and 
correspondence in the head-quarter office and for the audit and check in the head-quarter 
office of all the acconnts of the officers of Field Divisions. He deals with all letters which 
come into the office in so far as they affect merely points of routine, or the detail curreut work 
in the divisions. Sometilnes he is next in seniority to the Director-General, and sometimes 
not; but in either case his decisions and orders ou such points have to be accepted by all Survey 
Oficers under the Director's command. I n  the absence for more than two days of the Director, 
he is  authorised t o  act for the latter in all individual questions affecting pay or discipline ; but 
all the periodical recommc~dations for increase of pay sent in by subordinate officers, and any 
large question affecting the Survey as a whole, are always referred by him to be dealt with by 
the Director-General alone. 

8. One of the greatest responsibilities of the Executive Officer a t  home is to take care that 
the expenditure on the survey vote for the year approximates as olosely as possible to  the 
Parliamentary vote for the year, because on the one hand, if there is an excess of expenditure, 
the Government has to go to Parliament for a "supplementary vote" which may cause much 
loss of Parliamentary time ; and on the other hand, if there is a saving in the expenditure the 
amount of that saving, however large, is entirely lost to the survey. 'Phis seems hardly to 
apply in the case of India, as I am now told that Erom the accounts of the five years 1895-99 
t o  1902-03, i t  appears that the annual saving on the Indian Survey vote amounts to 89,300. 
I n  England we should !ook upon that as an intolerable annual loss to the work of the survey. 
I n  the last two years I see the expsnditure at  home was only two or three hundred pounds less 
than the vote each year, on a vote of 8237,000. 

9. It will be seen from the above that the Executive Officer of the Home Survey relieves 
the Director-General of all administrative details, leaves him free to consider alllarge questions, 
and to deal with other heads of serviccs and departments ; and thus practically doubles the 
cxtent of the work and the numbers oE the personnel whom the head of the Department can 
effectively control. 

10. We have heard this morning the conditions which hold good for original appointments 

Appointment of young o5cers. 
to the Survey of India. As to this point, I may perhaps 
state the rules, or rather the practice, which within my own 

experience applied to the Home Survey service and what in my opinion were its advantages, 
without presuming to say whether it  would be applicable to the Survey service of India. 

11. All first nominations of young officers to the Ordnance Survey were left entirely in the 
hands of the Staff O5cer for Royal Engineers at  the War Office : the Director of the Survey 
could not possibly know anything of their history and qualifications. There was always a 
sufficient supply of candidates, the service being a popular one. I can say that in my own time 
as Director, the appointments thus made mere generally good. 

No officer was appointed who had not completed a tour of Foreign service which generally 
extended from 3 to 5 years. The result was that they were at  the time of their appointment 
men of some military experience, and were either probably senior Subalterns or junior Captains. 
The reason of this was that the Survey allowed great independence to its local officers in charge 
of country divisions, and it  would not have done to place in that position a young officer 
straight from his training a t  Chatham. 

The tour of service ou first appointment was for five years, which might be extended for 
another two years on the recommendation of the Director-General. If there were no such 
extension, the officer left the Survey, and wcnt back to the ordinary military or departmental 
work oE the Corps at  the end of the five years. 

l a .  This rule of a five years' tour I consider to be of great advantage. Surrey officers 
like everybody else after long employment in one capacity are apt to get into a groove, especially 
as many of them are detached all over the country, and are allowed a large amount of 
freedom in ca~rying on their duties, when away from head-quarters. I think a return to the 
stricter rule and more direct lan,p.age used in army service was highly advantageous in the 
case especially of the younger officers, and if such experience is advantageous to the oficer, it 
follows that i t  must be advantageous to the Survey, if that officer should be re-appointed to it. 

13. There seems to be a second advantage in connection with this 5-year term of service, 
namely, that it  gives to Director-Generals g~eater  powers of selection in the case of Eenior 
officers mlio may wish to resume service on the Ordnance Survey. Good Survey ollicers 
generally leave their reputation behind them in the Department, and in the case of the re- 
appointment of senior officers to the Sl~rvey, the Chief StaE officer for Royal Engineers at  thc 
head-quarters (who was i n  my time Deputy Adjutant General for the Corps) always complied, 



so far as Service allowed him, with the request of the Director of the survey that Sir John 

the most suitable officer should be appointed. This case entirely differed from that of the first F'rquhar60n' 

appointment of young officers which the Deputy Adjutant General, lightly in my .opinion, 
always kept in his own hands. 

I n  the third place, the system of continuous ~ervice would appear of necessity to mean an 
excessive number of oEcers being employed in the senior ranks of the Survey, whereas, by the 
Subalterns or Captains being relieved at  the end ol! their 5 years' tour, the Director-General a t  
home was enabled to select later on only that very limited number which was all he required 
for carrying on the superior duties of the Survey. I t  would seem to be inevitable that, unless 
there is an abnormal number of casualties or retirements, there must be a larger proportion 
of senior men employed under a system of continuous service than under a ~ystem where only 
the number necessary to hold the higher appointments are brought in from outside. I do not 
linow what the proportion of field officers employed on the Survey of India ie, as compared with 
the proportion at  home, where 1 think i t  is about i t h  of the whole; but I think i t  must be 
greater in the former service. 

14. I Eee no reason why the above remarks should not apply to  officers of the Indian army 
as well as to officers of the Royal Engineers. But I must again guard myself against being 
sup osed to express ally dogmatic opinion as to whether the conditions above stated are 
app P icable t o  the case of the India11 S w e y ,  although eome, if not all of them, appear to be in 
principle applicable to any Survey  erv vice. 

15. Next as to the training of officers : i t  seems to me from Colonel Longe'e description 
cf it, that the time spent in  India on training is unneccs- 

The training of young 05cers. sarily long, especially in tlie case of Royal Engineer officers. 
I am not sure what the exact course of survey training Royal Engineere now undergo a t  
Chatham may be, and I have no knowledge as to what ~reliminary training Indian Army 
officers get. But i n  my time Royal Engineer officers in their training a t  Chatham wcnt 
through a full course of surveying, not merely reconnaissance work, but through a course of 
what we call Cadastral Survey, that is, measurement of base line, triangulation, detailed survey 
by chain, theodolite and traverse, in fact they made the survey of a small area of the country 
on a comparatively large scale entirely by themselves. 

16. I n  view of the above early training, Royal Engineer o5cers, when they joined the 
Ordnance Survey, were merely kept for two or three weeks a t  Southampton to visit the 
different departments of the office and to make notes of what w.1~ taking place there i n  
connection with the reproduction of the maps. They wonld then go to a Yield Division, to 
which they mould be attached, I think, for a period not exceeding a month during which they 
would survey small triangles on the ground by tbe Ordnance Survey metbod. They were 
taught our system of accounts, and were taken out by the otficer in charge of the Division 
for the purpose of examining ou the ground his finished manuscript plane, and were instructed 
in and observed generally the organisation and working of a Field Survey Division. 

They were then posted to the work for which they were originally nominated to the Survey, 
and were required to take charge of a division themselves. 

They were not required to become expert pcrsonal workmen ; that  was in all cases unncces- 
sary and would, in many cases, be hopeless. 'I'hey werc only required to know how to super- 
intend others. 

17. It appears from Colonel Longe's report lhat Royal Engineer officers on the Survey of 
India should be required to go through a preliminary training for 31 years before they are 
allowed to be in direct charge of a Division. During this period they are, i t  is explained, 
doing useful work ou the Survey as aesistants, and they are also learning how to do the 
triangulation and the cousequent computations. Even so, however, the period of training 
Fcems to be unnec:ssarily long, and a 34 year2 course of training is manifestly inconsistent. 
with a 5 years' tour on the Survey. As regards the trigooometrical work, in the Ordnance 
Survey that branch O F  the worlr, as required by the system of division of labour which prevails, 
is entirely in the hands of one officer, usually called the O5cer Commanding the Trigonometrical 
Branch. He is stationed a t  head-quarters, but &uperintends the men employed all over the 
United Kingdom in carrying out in the field the minor triangulations necessary for tbe Field 
Survey; and hc has also to compute, and to send to all division officers his computations of the 
cxact distances in fect of the trigonometrical points from the sheet lines of the various maps 
which t h o ~ e  division officers have to prepare. I t  is thcrcfore unnecessary to expend time 
iu the instruction oE every officer who joins the Survey upon that subject. 

18. All the primary triangulatious of Grcat Britain and Ireland were iinished about GO or 
60 years ago. The detail triangulations have also been finished in Great Britain, but nol ill 
Ircland, where a 25-inch survey, to supersede the original 6-inch survey, is in progress. 

19. As desired by the President, a short account will be given of the Ordmnce Survey 
Organisation and morlting of the organisation in Great Britain. 

Ordnance Survey at home. 
I t s  basis is eutirely n~ilitary, consisting of some 24 officers of the Royal Engineers and 

four companies of Sappers. To these are at tahed a large number of trained civilinns, called Civil 
Assistants, and several hundred labourers. As a rule, and with some su~erior exceptionf;, 
the class of civilialls employed is the same as that of the Royal Engineer companies, namely, 
the artisan class. Nearly every man, military and civil, has been trained in t.he Department 
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8lr John itself; only very~arely, for special technical duties in the reproduction of maps a t  Southampton, 
Ferqnhnmon. a trained man ia brought in from outside. The organisation must in case of expansion be elastic. 

20. Abont half the skilled men are employed in Southampton on reproduction and about 
half in the Field Divisions ; but most of the Royal Engineers are employed in the ficld, where 
they are the backbone of the work. 

21. With reference to a question by the President as to the total strength of the Ord- 
nance Survey, I may say that in 1879-80 before the great increase was made consequent on 
the acceleration of the Survey, the number of skilled assistsnts-Military and Civil-was 
1,274, the number of labourers 460 and the amount of the Survey vote $133,500. I n  1880 an 
acceleration of the Survey was ordered by Government, necessitating a large increase of force. 
I n  1885-86, a t  which time the increased staff reached a maximum, the number of skilled men 
was 2,348, the number of labourers was 900, and the amount of the Survey vote was 
%260,500. That was the maximum figure to which the Survey vote was carried. The re- 
duction of cost then immediately commenced, and in 1890-91 when that acceleration had been 
completed, the number of skilled men was 1,816, the number of labourers 445, and the amount 
of the Survey vote 8218,000. The reason why the numbers and cost did not in 1890 fall to 
the level of 1880 was that before 1890 the periodical revision of the maps had been sanctioned 
and taken up as a new work, I think the present vote is about S!430,000. 

22. There are about l 2  Field Divisions which correspond to the Indian Field " Parties." 
Each Field Division has its officer, with, under him, a thoroughly trained Sergeant of Royal 
E n  ineers as Division Sergeant, who is in charge of accounts, correspondence, and the work 
of &e Division generally. The maximum persc,nnel might consist of about 28 chain sur- 
veyors with four superintendents, one or two clerks according to strength of divisio~~, l 5  field 
examiners mith four superintendents, 18 plotters and tracers with one superintendent, 15 
draftsmen with one superi~~tendcnt, 12 computers mith one superintendent, and 3 2 chainmen. 
There are also six boys assisting the examiners. The rate of pay of surveyors is from three 
shillings and six pence to seven shillings a day ; and of examiners from four shillings to seven 
shillings and six pence a day. 

IG3. The above would have been the composition of the division for the original 25-inch 
or cadastral surveys, llow completed for Great Britain, but still proceeding in Ireland. 
During the acceleration of the Survey from 1880 to 1890, above alluded to, i t  had to be 
nearly doubled, and each Division llad two officers. The Division Sergeant, plotters, clerks, 
draftsmen, and computers, abcut 50 in number, are office men ; the remainder are the field 
men always in the country, each ~ection of seven or eight surveyors and chainmen, and each 
~ection of four or 6ve examiners, being quartered successively in the villages most convenient for 
their work, and working up to a radius of four or five miles before moving to the next village. 

24. The Division O5ce for the 50 of6ce hands is established in a provincial town, selected 
for central situation as to the work, good railway communications, and facilities for getti~ig 
accommodation. Large manufactur~ng towns are generally avoided on account of the greater 
cost of living and the greater di5culty of recruiting locally on low rates of pay, the boys and 
lads required for the ofice duties. A division thus established is not moved except when 
absolutely necessary ; frequent moves disturb the work and the men, and lead to expense to 
the public and everybody else. 

26. The course of the work is as follows :- 
The Division O5cer receives from the Officer Commanding the Trigonometrical Branch the 

lengths of the sides of each triangle as computed, and a diagram shemin the positions of the 
trigonometrical stations : the former he keeps in the office, the latter is sent to the 
Superintendent of chain surveyors, who "restores " on the ground, if they have becn removed, 
the wooden poles showing the trigonometrical stations. 

Each " chain surveyor " chains the three sides of the triangle, and his measurements 
are sent to the o5ce and compared with the computed sides ; if they do not come within 2 
liuks in 1,000 of the calculated sides, he has to re-measure them until they do, and similarly 
with all the interior lines which he measures, if they do not fit inside the triangle, when laid 
down on the plotted plan, they have to be remeasured. The surveyor then finishes the survey 
i n  his field-book of all fence€, streams, houses, etc., which fall within the triangle. 

The field-book is then sent to the office, where the details arc all plotted on the plan in 
pencil by boy or lad " plotters." 

When the plan, 3 feet by 2 feet, has all been filled up by the various triangles, i t  is 
traced in 6 sections, each one foot square, by other lads called " tracers," fences m black, 
water in blue, and houses in red. 

The six traces are then sent (several months after thechain-surveying) to the " field examin- 
ers" who have by this time sncceeded the surve~ors iu the village. They check on the 
ground every fence, st~eam, house, etc., collect the names and write them, etch the houses and 
the water in red and blue, classify the roads and collect from local authorities all interesting 
information (such as antiquarian) which they can find. The completed tracings are sent to 
the office, where the " drilftsmen" pen in ink all the details shewn on the traciugs on to the 
plotted plan over the pencil plotted lilies, and the " stampers " and " typers " stamp all trees, 
etc., and type all names on the plan, mhicli is then finally examined by the plan examiners. 

The " computers" who are also boys or lads, compute the area of each enclosure mecha- 
nically by sliding scales, and the areas are stamped in acres and decimals of an acre on the 
plan of each enclosure. 



The Division Officer then takes the finished ~ l a n  to the ground, and checks all the details sh ~ 0 . h  

in the way he thinks best, making any minor corrections himself, and iE he finds any doubtful 
or wrong work of any extent he senda the Division Sergeant or a epecial examiner to test i t  
and correot it  beEore ~unishing the defaulters. 

H e  then signs the plan as correct, and sends it to the Levelling OIIicer (itnother special. 
branch) to insert on it  the levels. The latter sends the plan to Southampton, where i t  is again 
closely examined in every respect as to details, areas, names, etc., and as to whether it  is up 
to the survey standard and orders, and suitable for reproduction. 

I t  is theu returned to the Division Officer with the remarks of the Southampton Exam- 
iller. The Division Officer returns the map to Soutllampton with his replies to  the remark@, and 
it is then put in band for reproduction. 

It will be seen that the leading principle OF the wbole system is division of labour, 
partly for economy, and partly because the men employed on the various duties act as checks ou 
eaah other. 

26. There is oE couree no analogy between the minute and laborious accuracy required 
for the above cadastral work a t ~ d  such work as the topographical maps of the l~ ld ian  
Survey. But there may be some analogy as to the method of expaneion, wheu necessary.. 
When the Home Survey bad to be doubled, i t  was entirely done by training me11 in the 
Department itself and filling their places by young recruits who were themselves to he trained. 
There was no increase or hardly any in the superior staff of officers. Some 12 Royal Engineers, 
S~~balterns or junior CaptainsJ were given by the 'War Office for the Field Divisions, and a few 
clerks had to be taken 011 to deal with the accounts for a much heavier expenditure. I n  all 
other respects the administrative staff remained as before. 

27. All worlt done in Great Britain on cadastral plans is now " Revision j J  and not 
new survey. The method followed is to cut up an impression 

Revision of large scale maps. of the 25-~nch or 6-inch map into 6 cards, each about 1 foot 
square, and correct on the ground in red the altered details, or supply in rcd the new details. 
The corrected cards are then traced in the Division Office for zinwgraphy. The men who 
correct the maps in the field are called " revisers ," and practically work like t.he 
"examiners " above mentioned in the description of cadastral surveys. 

28. But sometimes the printed impressions are distorted by the expansion or contraction 
of the paper so much that they could not be usod for the revision. I n  this case the original 
manuscript plan is taken, which being on better paper is nearly true to the proper size of the plan, 
and i t  is helio-zincographed to the correct scale. Red helio-zincograph impressions are then 
taken on tracing paper, arld are cut to the size of &th of the plan, as in the case of the cards, 
but each tracing is provided with a considerable margin. The held "revisers " use these tracings 
for revising and correcting the work in the field. A blue impression is also taken (dry, like 
the red tracings, so as to measure correctly) from the helio-zincograpb plate, and becomes the 
revised manuscript plan. When tlie field revision is complete, tbe corrections on the red tracings 
are transferred to the blue manuscript plan, and the whole of the latter is penned in in black 
suitably forreproduction by photography. The areas, etc., are then dealt with as for the 
cadastral original maps. 

29. lhose 6-inch maps which have been originally reduced from the 25-inch maps are 
revised by reducing the revised 25-inch maps to the 6-inch soale in the usual way by 
photography. 

30. The revieion of the l-inch mop is done by the reviser taking with him to the ground 
the latest edition of the 6-inch map and also an impression of the unrevised l-inch map. 
H e  shews on the 6-inch impressions all the alterations or additions sincc the last survey, but 
only so far as they affect the detail shewn on the l-inch map. He also, if necessary, marks 
new or important names, or names which should be omitted, and marks cuttings, embankments 
and all other8 details required to be sbewn by sy~ubols on the l-inch map. 

The corrected 6-inch impressions are tl~ell passed to the l-inch draftsmen, who mark on 
one impression, called the " erasure sheet" all the detail wbich has to be removed from tbe 
copper plate, and on another blue impression all additions or alterations. Meantime a matrix 
from the original plate h;ls been obtained by electrotypil~g, and on i t  all the obsolete detail 
shewn on the erasure sheet is scraped off. A duplicate is then taken of this matrix, and 
the new work is engraved on it. From this corrected plate another matrix is made, and from 
the latter another duplicate which becomes the "printing plate " for the revised map until 
worn out. The other plates of the revised map are stored. 

The revision of engraved 6-inch maps is carried out in the same way. 
31. I n  addition to the work above described, the Ordnance Survey has for many yeara 

trained and held in readiness for duty a certain number of officers, non-commissioned officers 
and men of the Royal Engineers, to be available for purely topographical work in any part 
of the Empire. This work is of the same nature as Indian topographical work. The officers 
are required to go through a course of a month or two of As~ronomical and 't'rigon~metric~l 
work, and a section of men under an officer is sent every yeat to a hilly district in Walee or 
Scotland to carry out a small scale topographical survey. Thesc topographical sections have 
furnished most of the men required for small-scale surveys of Mauritius, St. Helens, Sierra 
Leone, and in South Africa ; and for the Boundary Commi~sions (under the Colonial Ofice) 
near Yola and Lake Chad (Anglo-French) ; near the Zambesi River (Anglo-Portuguese) ; near 



91r John Lake Victoria, East Africa (Anglo-German) ; and the Anglo-Liberian Commission. About 20 
FarqnharsOn. non-commissioned officers and men are almost permanently employed on such duties abroad. 

3%. As to the organisation of the Indian Survey for carrying out an entire revisiou 
of the topographical maps of India, I shall f i r4  deal wilh the Orgnnisation for proposals which have been made by Colonel Longe. The map : Colonel Longe's proposals. 
first of these is contained in a diagram and attached memo- 

randum, dated the 20th instant, in which he suggests that the \hole of India should be 
divided into four Circles, as they are termed here, in each of which he would place a Survey of 
1ndia.Officer who might be called Superintendent, Northern, Westrrn, Sonthern and Eastern 
Circle, these Circles being shown on the diagram which accompanies the memorandum. These 
officers would be immediately. under the Surveyor-General. He would have one Surveyor- 
General, and also one Deputy Surveycr-General who would be the Surveyor-General's 
Deputy, and act for him in all routine matters and duties, sucl~ as Deputies in other Departments 
c a r y  out. Under each Circle Officer he would place four parties. He then ~ i v e s  his reasons 
for euggesting his scheme, one being that an officer of high rank on the Survey would be in 
permanent communicatio~~ with t,he local authorities in each Circle; and adds that he would 
not recommend attacl~ing reproduction offices to the Circle head-quarters, as there wo111d not 
,be sufficient departmental work to occupy them permanently, and he thinks it  has been 
fairly conclosively proved that extra-departmental work is destructive of Survey efficiency. 
He also adds that in each group or circle he has no doubt that an extra establishmellt will 
have to be kept up for special surveya. As regards the United Provinces and Bengal and 
similar areas in other parts of India, special arrangements for revision would have to be 
made, because i t  would be quite unnecessary for the revision of those areas to have large 
parties, such as he has suggested elsewhere. IVhat is mare required there in his opinion, 
is a number of intelligent surveyors or provincial o5cers to be placed at  the disposal of the 
Circle Officers for this class of supplementary survey. He :~lso suggests the importauce of 
increasing thenumber of levels throughout India, and gives what his estirnatc is of what 
ought to be done in that respect. And we have, in addition to the above, Colonel Longe's 
evidence at  Calcutta on 7th February. 

33. I must a t  once say that my opinion is decidedly against this proposal to divide the country 
into four big areas, each under an officer of high rank wht) 

Objeotiona to  would be permanently iu communication with the local propossls. 
authorities for that area. I think the work which the Com- 

mittee has to deal with should be treated entirely as one whole, and that it  should be c:~rried 
out directly under the superintendence of the Surveyor-General and the Goveroment of India 
without the intervention of any intermediate officer of high rank or of the local Governments. 
The work is a special work of very great extent, and in my opiuion, it  will require thc utmost 
concentration of the whole of the strength oE the Survey llepartment to carry it  out. What 
I mean by concentration is, that during the next 15 or 20 or 23 years the whole attention of 
the Surveyor-General and of his office and his staff, should be directe l to carrying out this 
work of revision. Otherwise, in my opinion, there will be difficulties constantly arising. 
These officers of high rank in the four Circles detailed, will probably, in communication wit11 
local authorities, discover what in their opiniou is most urgent and necessary local survey work 
aparl from the topographical, and they will bring the whole of their influeuce to bear upon 
the Surveyor-Gerieral to carry out such special work in those districts. The result would pro- 
bably be that the whole programme of the revision of the topographical maps of India would 
be most seriously interfered with. I may perhaps state what was done at  home in two cases 
which bear some resemblance to this work of revision. The first was the acceleration of 
the cadastral survey between 1880 and 1890, ill order to complete the cadastr.11 survey of 
Great Britain in ten years instead of in 20 years. This involved nearly doubling the strengtl~, 
and is the case previously mentioned in conliection with the work of the Ordnance Survey. 
The system adopted was to make a careful estimate of the strength and cost required to 
complete the survey in 10 years : the total area was theu divided into the number of areas or 
blocks for which Field Snrvey Divisions were available, each of those blocks of approximately 
equal area (allowing for diEticultiee) was allotted to eaoh divi~ion ; and the divisions were 
then instructed to recruit up to the strength required-in most cases about double their 
original strength. Each officer and division knew what they mere expected to do. At the end 
of the work there had of course to be  mall adjust~nents between the work of rhe divisions, 
some being quicker and some slower than the estimates ; but as a whole the work was done 
within the time ordered and within the cost, and as accurately as before the acceleration began. 
The cost of the work was over a million sterling, and the number of new plans which had 
to be prepared was probably from 20,000 to 30,000. The second instance was aboot 1592, 
when the 01,dnance Survey was called upon to undertake the entire revision of the wllole 
of the cadastral maps of Great Britain within 20 years. At that timc the same system was 
adopted. The whole of the country which would have to be surveyed, so as to bring up to 
date every map within 20 years' interval since the last survey, was divided into a number 
of areas or blocks corresponding with tbe uumber of divisions which were available to carry 
out the revision. I n  this latter case I cannot Eay what the ultimate result will be, because 
the work will r.oi be completed cr;ti: 1910 ; but up to  the time when I left the Survey, 
when about one-third of the wark had been completed, the progezs had been such as 
k3b80lutelj to ensure its completion, if not interEercd with, w~thin the time and cost 
eetimahd 



I n  both of those. instances the Government of the country imposed tasks n p n  the *lr John 
Director-Generai of the Ordnance Survey, and having granted him the necessary funde, Fn'qUh"sOn* 

as estimated by himself, they expected those tasks to be carried out. But they had to, and 
they did, hold him free from all outside local influences, however powerful, whether of towns 
or counties. 

34. 1 lhink that for the considerable work of the revision of the topographical maps of 
+,he wllole of India, the same principle should be followed by the Government of India and 
its Surveyor-General ; and I also think tbat in carrying out the work there should be no 
il~tervelltion of officers of high rank between the Surveyor-General and the officere of the 

who are to carry ont its details, because in  that case the concentration, which is 
absolutely necessary, will probnbly be thwarted, and delays mill arise. There sl~ould, be no 
npproacb to divided rcspo~~sibility. 

35. The next point, in which I differ from the Surveyor-General is as to his opinion 
that periodical revisiou should not take place. I think i t  is Periodicel revidon. absolutely essential for the due performance of this work 

that periodical revision should take place. 
[ Colonel Longe ncw explains that, although he diEered from the previous Committee in  

that he did not rccommend fieparate revising parties for different provinces and in that he 
objected to laying down any hard and fast rule for the periods of revision, and in that he 
tl,ouSht revision must follow the opening up OE the country such as districts like thc 
Punjab, yet latcr on in his evidence he stated that he would accept a period of about 15 or 20 
years as a ~er iod  for general revision, while certain areas moult1 possibly have to be revised 
more frequently.] 

36. As to this opinion of Colonel Longe's, my own opinion is that it will lerd to great 
difficulties to depart from the prescribed periods oE revision. The interpolalion of certain 
sorvcys in particular districts, which may have greatly altered, will in the first place mean 
~'atc\ly work all ovar the country. One district having a survey made within the last year 
may adjoin a district which may not have bcen surve~ed for 14 or 1 5  years. It is inevitable 
th:lt portions of sheets in those two districts should overlap each ~ t h e r ,  and consequently even 
in a single sheet of the standard l-inch map of India, there will be patches of survey made 
at  two entirely different dates. I think this is a highly inconvenient reault for any general 
survey of the country. 

37. I n  addition, i t  is manifest that the special taking up of such surveys must interfere 
with the general programme of the whole scheme. The Surveyor-General himself will be placed 
in difficulties. Before this schemeis undertaken, i t  is quite clear that i t  will fall to the 
Surveyor-General to make a most careful estimate of the strength of bis parties and their 
cost, in view of the fact that he will have to c:lrry out the revision of these surveys within khe 
period that may be defined by the Government of India. I f  he has to undertake work 
such as he now proposes, i t  mill clearly throw out the estimates of strength, progress and cost 
which must be made a t  the beginning of the work. The result will be that the whole execution 
will become uncertain. Further, i t  appears to me that a good deal of the absolute necessity, 
which, the Surveyor-General seems to think, holds good, for having certain areas survey&, or 
re-surveyed, more frequently or earlier than others, is more or less unfounded and imaginary. 
Special districts have already in India remained often, for much longer periods, without being 
re-surveyed or the maps being brought up t o  date. Should the delay cause great inconveni- 
ence in  any particular areas, it is hardly to be supposed that the local officers will not be able, 
with the means a t  their disposal, to amend those maps suficiently for their immediate purposes, 
and sufficiently well for these maps to remain useful until the general period of revision comes 
round. 

38. As to the periods of revision, tbe Committee knows that the periods which have b e n  

The periods for revision. 
laid down in Great Britain are 20 years for cadastral surveys 
and 15 for topographical surveys, although I have never 

heard who first proposed these rather arbitrary spaces of time. Judging from personal 
experience, I think these pericds are for Weat Britain unnecessarily short. But I m u ~ t  
stipulate that I cannot give, with any confidcnce, an opinion in the case of India from 
want of perscnal knowledge of tbat country. What I observed a t  home was that the 
original cadastral survey of certain agricultural districts in Aberdeenshire, with which I am 
intimately acquair~tml, was made about 1867. The revision of tbat Eurvey took place about 
1900 after an interval of 33 years. The revisers of the district had 11ot the slightest difficulty, 
hfter t h o ~ e  33 years, in making all the corrections that were necessary, not only as to  roads, 
streams or large and important features, but as to every agricultural Eence over the whole dis- 
trict. I n  fact the original maps were for all practical purposes sufficiently good even after that 
long interval, and might have remained so for several years longer. Therefore I would sug- 
gest, and it  is merely a suggestion, that it  should be considered whether the period of revkion 
of topographical maps adopted for India might not be lengthened beyond that laid down by 
the previous Indian Survey Committee of 1904, and certainly up to 20 years or even to 25. 
One rcason for this propo~al is that the first revision must inevitably be much heavier and more 
expensive than any subsequent revision, and it  is therefore desirable to relieve the tax-payer 
by distributing over a longer time the heavy cost which will be required for this firet revieion. 

39. With reference to special revisions, the only case I would admit would be that of mil. 
Revision of special features. ways, under the method adopted a t  home. 



81r John There the Board of Trade notifies to the Ordilance Survey the opening of any new rail- 
Farqaharson- way or new railway station. The Survey at once sends a reviser to survey it, and when this 

has been done, it  is engraved on the copper plate of the l-inch map. This is necessary for mili- 
tary considerations. I suppoee in India the local Government would make the notification. 

As to new canals, personally I would not specially revise them merely for civil purposes 
because Irrigation officers would have their own plans; but if the Military Department 
required it, I would specially revise them before the usual revision of the district. This, however, 
is peculiarly an Indian question, which should be left to the other Members of the Committee 
to decide. The special revision, either of railways or canals or of riverain areas, would not in- 
terfere with the principle of periodical revision. 

40. With reference to the above statement, I have prepared two diagrams and memoranda, 

Propoeed organisation for reviaion. which, perhaps, will indicate to the Committee the general 
lines upon which I should propose that the revision of the 

topographical maps of India should becarried out. The f ikt  method proposed is by dividing 
the country up merely into a number of blocks, corresponding to the number of parties which 
may be available for the work, the whole of these parties to work directly under the orders of 
the Surveyor-General. But as it  appeared to me that possibly some of the members of the 
Committee, with their superior knowledge of local conditions in India, might prefer that the 
parties should be detailed more in accordance with the areas of provinces, in so far as that can 
be done without seriously affecting the area allotted to each party, I have followed that metbod 
in the second diagram and mcmorandum now submitted. I must premise that under this 
method as well as the other, no provincial or local interference with the revising o5cers should be 
allowed. I must also premise that the only object of these diagrams and memoranda is to 
indicate to the Committee what my ideas are on the subject. They have no pretensions to the 
slightest accuracy as to the extent of the areas-these would have to be worked out in detail. 
My sole object is to indicate to the Committee what general direction the revision might take. 
And i t  is probable that when we are informed as to military requirements, the details would 
have to be modified, especially in the North-West. 

41. The Committee on lookina at  the diagrams, which have been produced, have at  once 

Proposed number of parties. Gised the question how far the surveyor-6eneral of India 
could start, within any reasonable time, the revision of the 

whole of India by 16 parlies. 
Of course it  is understood that the number of parties which I propose, namely 16, may 

not be the final number decided on ; but 1 must point out that, as far as I can judge, the Sur- 
veyor-General of India has a t  the present time a nucleus, smaller or greater, for providing that 
number of parties. 

For I find that  the number of parties enumerated in the disposition list of officers of the 
Survey for the 1st of January 1905, as at  present available, is 20, Erom which I suppose must bc 
excluded Nos. 4, 5, and 6 employed on the Cadastral Survey of Bengal, No. 7 on Burma 
Cadastr~l, and No. 8 on United Provinces Cadastral. The balance would be 15 topographical 
parties. Further, there is the poseibility of dividing the larger parties, if necessary, such for 
instance as the two which I find employed on the North-West Frontier, namely, Nos. 11 and 
15, which together are etated to cost about 620,000 sterling a year, and from which i t  should 
be possible to form the nucleus for a sixteenth topographical ~ a r t y .  This would make avail- 
able my proposed 1.6 parties. 

42. I t  is of course understood that all the parties would not be up to full streugh for a year 
or two, but would Lave to recruit up to the necessary strength, which I have not attempted to 
define. But if I am right in estimating, as I do in the memoranda, the average rate of pro- 
gress of a party of present strength on revision a t  from 3,300 to 4,000 square miles a season, 
(and I think the evidence we have heard practically justifies this estimate) then I consider 
that the 16 parties wllich I propose would be sufficient. 

43. As to the best method for adding to the strength of the parties, an addition which will 

Recruitiog. no doubt be necessary, I must be equally di5dent. But I 
have already explained the method followed ;in England, 

where every division rccrilited for itself in its own locality, and if that metl~od is practicable 
in India, tlletl the course which I pl.opose of establishing parties for revision all over India 
would surely be favourable to i t ;  parties in the North-West would recruit there; those in 
Burma Burmese; in Jiladras Madrasees; and so on, and every man mould be trained 
in his own party. Such a proposal as that of the Surveyor-General in his further memorandum 
on training, received 20th February, namely to establish training schools for several years for 
from 50 to 130 surveyors in each of his four Circles would never have occurred to any one at  
home. If, as is quite porsible, half of (hem tvrned out failures the cost of their instruction 
mould be pare waete. We gives no estimate for this apparently extravag:lnt proposal. We 
found at  home by experience that a larga number of town bred youths, whose edlicational 
qualifications were excellent, were entirely unsuited for the general work of the Survey. SO 
long as they could be kept in the office, they were suitable, but when sent to field work, many 
of them were found either physically unfit or unwilling to undergo the hardships of bad wea- 
ther, frequent moves, and inferior accommodation. These considerations must apply with 
even greater force in India, and l. would suggest to the Committee whether the Surve~or- 
General should not be asked to consider whether the system of obtaining recrpits locally, under 
conditions which I Lave pointed opt, that ie to say, dividing the whole of Indla up lot0 areas, 



where all the parties would be working presumably amongst similar racee, and mould have to 81r John 
deal with similar languages, could not be followed wit11 greater advantage than orenis ing t ~ ~ d  
maintaining several large schools for survejing, whicll i t  must ~~ecessarily take a long time to 

and the pupils a t  hicl] may possibly turn out less satisfactory than recruits who 
could be locally obtained from among tile country population. 

44. There is one class of officers employed on the Survey of India whlch is entirely new 
to anybody who has not been employed on Indian Surveys, 

Provinoisl officen. and that i s  the class of " Provincial officers." Sometimes 
they are talked about as being necessary for traversing or triangnlation work on which e Cor- 
poral or a civilian would be employed at  home on pay not exceeding 8 ehilliugs a day as prsonal 
workmen ; on the other hand I find from the " Green book " that many of the seniors get 
from Rs. 400 to Rs. 650 a month salary, or from E320 to about g520 a year, which would lead 
to the supposition that they have the status of officers. Either the juniors are much underpaid 
as officers, or the seniors are much overpaid as personal workmen. Being therefore still igno- 
rant ae to what functions they are supposed to discharge, wbat their qualifications are, and how 
they perform their duties, I must for the present pass by thie branch of the subject. 

45. 1 agree with Colonel Longe's proposal that there should be two Imperial officers with 
every field party, i t  being understood that a substantial in- 

for each ''ld party' crease should be made in the size of a party. Supposing for 
instancc that one officer suffices for the superintendence of a party costing L10,000 per annum, 
the party commanded by two officers ~hould be required to be increased in number wrrespond- 
ing to an annual expenditure of a t  least @15,000. 

46. So far as the office a t  Calcutta is concerned, I agree with Colonel Longe that he 
should be relieved from any restriclions on the promotion of 

Reslriotiom as to pay. subordinate employCs up to whahvcr maximum rates of pay 
may be fixed by the Government of India. The rule a t  home is that the Di~ector of the 
Survey can employ or promote any civil assistant or labourer up to 1 0  shillings per diem and 
any engraver up to 15 shillings ; above these rates he m u ~ t  go to the Parliame~~tary head of 
the Department. 

He is of course limited by his b e d  annual vote : and he is also strictly limited as to the 
placing of civil employ6s on the pensionable List for which he can only recommend when 
there are vacancies. But he is not cramped, as the Surveyor-General soys he is, by vexatious 
restrictions s s  to sections, classes, and fixed establishments for men or lads on the lowest rates 
of pay. 

47. There is one difference between the system of the Ordnance Survey and that of the 

Division of lsbour. Indian Survey, in that the former makes it easier to advance 
recruiting, because as a rule its recruits are required a t  first 

to learn only one duty, although, as their service goes on, they are always, if found capable, 
advanced to higher duties. This point particularly struck me a t  Bangalore in the case of the 
eight lads who are now under instruction there. Some of these showed euperior capacity for 
computations, others for delineation of the ground, and so on. I t  is plain that the instruction 
of such lads in several duties simultaneously must be more difficult and slow than if they were 
required to learn only one a t  a time. I mould suggest, as a point for consideration, whether the 
principle of division of labour could not be extended on the Indian Survey. One question 
might be whether some of the officers employed in the Trigonometrical Branch could not be 
employed on carrying out the minor or tertiary triangulation which is now carried out by the 
field parties themselves ; and a similar question may in future arise whether the officer who is 
in charge only of tidal operations and principal levelling shoilld not be called upon to superin- 
tend the minor levelling operations which, all the evidence appears to show, are largely required 
over most of the area of India. 

4% As to the scientific portion of the Survey of India, i t  has hitherto been one of its most 

Seienti6o work. creditable features ; and indeed, practically, until the compara- 
tively recent commencement of geodetic operations a t  the Cape 

under Sir David Gill, i t  was for several years left to India alone to represent the whole of the 
British Empire in that particular branch. 

49. With regard to the employment of natives, as compared with Europeans, i t  is impos- 

Employment of nstires. sible for me to give any decided opinion owing to my ignorance 
and inexuerience of the native character : but I mav u e r h a ~ s  

say that I have on several occasions been itruck by wbat appeared to me ihe adapta6iliiy a i d  
mechanical skill shown by many of those natives who are employed as personal workmen in 
the field and in the offices. Ae to their qualifications for superintendence, I can say nothing. 

60. I n  accordance with the principles which I am advocating, of concentration andcentral- 
isation in  carrying out the revision of the topographical maps 

Surveys other than topographicnl. of India, I should be in favoor of authorising the Surveyor- 
General to withdraw every available topographical m e y o r  

under his command from all duties outside that of revision, and to employ them upon that 
work alone ; but this would no1 apply to the surveyors employed on the Cadastral Survey of 

Forest surveys. Bengal. Forest surveys, on the other hand, on which I 
understand some of the best of the topographical surveyors 

are employed, should certainly not be excepted. These surveys should be carried out as part of 
the topographical map of India ; and the Forest Department, if i t  wnsiders the continuance of 





clear and distinct. The map ehows the few scattei8ed lrees on the plains, but ill the dense sir John , 
forest not a single tree; the coutltry might be like the opeu downs of Sussex. Higher up the "'q~~"rs0~. 
slopes the same misrepresentation conlillues. Large areas Itatre been cleared arid pla11tt.d as 
tea gardens. The tea gardens and dense forests surrou~lding them are showu 011 the maps 
exactly alike, t b t i s ,  as all open ground. The other defect is that owing to the fact that In 
some cases roads are, as is natt~ral, run by the exgineer an nearly as he can carry them along 
contours, i t  I B  :~lmosb impofsible to follow the course of the road except by the very closest 
and most detailed iuspection. The main point, however, is as to the reproduction of the maps. 

64. There have beon doubte expressed whether i t  would be possible to alter the system of 
reproduction in favour of the method by copper engraving OII  

Engraving of the l-inch maps. acoount of the great difference of cost, and also the great 
difference in the time of execution, which would be involved if the better method were adopted. 
I think myself that both difbculties sl~ould be faced in preference to leaving India with what 
is one of the most inferior forms of topographic map in the world. Colonel Grant has estimated 
that, including the cost of outline-engraving, brush drawing, and the engraving of the hill fea- 
tures, the total cost of an engraved map on the l-inch scale would amount to not more than 
about 2500,000 for all India, or g20,UuO a year for a period of 25 years. The question, there. 
fore, for the Government of India would be whether, for the sake of saving a sum of g20,000 a 
year for 25 years, they would sacrifice the quality of the whole standard sheets of India nob 
only for those 25 years, but for the whole of the future. 

55. The system called photo-etching is now largely used in Southampton in the production 

Photo-etching. of small scale maps, and might possibly reduce the time and 
cost required for engraving on copper the hi11 features of the 

standard sheets. Perhaps Colonel Grant may be able to say whether the adoption of that 
method.would lead not only to saving of both time and cost but also to the production of a 
satisfactory l-inch map. He will no doubt state what are in hie opinion the advantages or 
disadvantages of adopting that method. 

56. I should he inclined to say that the cost of reproducing hills by photo-etching would Colonel Grant 
vary between a half and a quarter of the cost of engraving. The time also that would bc 8tnw. 

necessary would be in the same proportiou. My experience leads me to think that photo-etching 
is more suitable for   mall scale maps where the hill features are marked in elevation than a t  a 
small incline. On the l-inch scale, specially where the slopes are long and uniform, I do 
not think the artistic results are quite satisfactory. 1 have never obtained really satis- 
factory results from half-toned hills in undulating ground where the features are not well 
marked. 

57. After Colonel Grant's discournging reply, probably the Committee will consider that it  Sir John 
M unnecessary to prosecute further, a t  present, the question of the adoption of any other Farquhnrson. 
photographic methods of reproducing the l-iuch maps in India than the methods of photozinco- 
graphy or helio-zincography, and the question of photo-etching will have to wait meantime. 

58. As to engraving the I-inch map, i t  is practically certain, after Major Bythell's 
evidence, that a t  least part, if not all, of the work would have to be carried out in England 
either by contract or by assistance from the Ordnance Survey. Probably all the Calcutta 
engravere, or most of them, will be required for the engraved Q-inch map, and other necessary 
work. 

69. As to the question of a temporary cheap map as a substitute for a copper-plate map, 

Temporary cheap maps. I should be entirely opposed to it. It would be un~atisfactory 
in itself, and would probably lead to delay in the ultimate 

completion of a satisfactory map, as well as to useless expense and loss of time. The organi- 
sation for carrying out in successive years the publication of the maps, as they are revised, will, 
however, have to be considered by the Committee. 

60. With regard to the existing atlas sheets of India, I have carefullv examined several of - 
The f -inch Atlas slleets of India. them, as published for different parts o$ the count~y. They 

have in many cases been so well executed, that i t  is lament- 
able to have to raise any objection to thcir contiuuance as maps of the country. But 1 am 
bound to say that, taking them a s  a whole, includ~ng specially the latest maps, I have come 
to the conclusion, which apparently from what we have previously heard the Surveyor-General 
had already come to, that, o w ~ u g  to the immense numl~er of erasures req~lircd, there would bo 
little, if any, saving of time and cost by revising them, and that the preparation of a new 
&inch map of India should be undertaken on the general lines which have been adopted in 

Q~lntter-inch degree sheets. the sheets called degrec sheets, ssrne of which we saw in 
Burma. But I am decidedly opposed to the temporary 

production of an inferior map by photozincog~ap'~y on this small scale, and I tbink it  should 
be stopped. My reason is the same as 1 have stated in tbe case of temporary l-inch maps, 
namely, that the temporary map itself is ger~cr~l ly unsatibfactoly, and may p~obably lead to 
delay in the production of the best kind of map. There ought also to be little dilliculty in  
the Calcutta staff of engravers keeping up the :-inch engraved map so as closely t o  follow 
the revised standard sheets, if they are not diverted to other work. 

61. The Committeeis aware that, since I first formally brought before it the subject in Poone simln, 10th ~ ~ ~ i l  
Copper-plate engravinp. and Bombay in January last, 1 have always advocated the adop- 1903. 

tion by the Committee of the method of copper-plate engraving 

~ 1 %  



Sir John as thc best method of reproducing both the Indian l-inch and the Indian &inch maps. 
F a q a h s h n o  As to the latter, I think the Committee has practically agreed to that method of 

reproduction. 
62. And they also agree, I believe, in thinking, as I suppose most other people think 

who have studied the subject, that the method of copper-plate 
for its adoption' 

engraving for topographical maps ie in ,itself superior to any 
other method. Yet the other members of the Committee, as I understand, have hitherto been 
decidedly opposed to recommending the adoption of that method, because they consider that the 
consequent cost in money and expenditure of time would be excessive. I am myself, on the 
other hand, of opinion that the Committee should recommend that India should in future be 
provided with the beet kind of l-inch map, and that is an engraved map, and that if England, 
France, Germany, Russia, Switzerland, and the United States can afford t o  expend, am they 
have expended or are expending, the money and time necessary to provide themselves with the 
best kind of map, it  will be di5cult to show that India cannot; that it  will be still more 
diliicult to show that the comparatively trifling annual outlay required for this object will be 
greater in India than iu those countrie~, in propcktion to the sums expended in lndia upon 
military defence, civil administration: education, public works, in short upon all objects which 
constitute good government ; that nothing has appeared more clearly from the evidence given 
before us than tbat for those objects of good goverument good maps are a practical necessity ; 
and lastly, that, if tlbe present opportunity is lost for substituting in India good maps for bad, 
no other opportunity ie likely to recur. 

63. The Committee will remember that in Calcutta in the end of Febrnarv there was a 

Condieting estimates of cost and somenhat sharp discnssion between Colonel ~ & n t  and myself 
time. on this subject of copper-plate engraving. I adhere to the 

opinion, which I then stated to Colonel Grant himself, that 
however high Ibis authority is, and i t  is admittedly high, on the subject of what are called 
the " process " methods of preparing maps, which mostly depend upon photography, and 
which form by far the largest proportion of the maps published by thc Survey of India, 

yet his opinion on the oopper-plate engraving of maps 
See para aphs 29-63 of Colonel 

Grant.a evignee at Calcntta on the carries little weight, because he has admittedly never been 
24th and 25th February 1905. in responsible charge of any such work, and has never 

J. F. had much experience of it. I may add tbat d u r i ~ ~ g  tire years 
1898-90 the pressure from the public was 60 great for complet- 

ing the revision of tile l-inch maps of the whole of Great Britain, tbat I took direct cbarge 
of the Engraving Branch of the Ordnance Survey, numbering Eome 60 or 70 engravers, and also 
entered into epecial arrangements with the outside trade for advancing its progress. I think, 
therefore, that I can fairly claim more experience in that method oE map-making than Colonel 
Grant can claim. The Committee will also remember tbat a t  Calcutta in the end of February, 
after the discussion which I have -just mentioned, it was proposed that Colonel Grant should 
obtain information on his arrival in England as to the details of the cost of copper-plate 
engraving. Fortunately I demurred to this proposal, knowing Colo~~el Grant's decided objec- 
tion* to copper-plate en,mving; and I suggested that. the Committee should, instead, themselves 

I do not by this to throw refer both to the Director-General of the Ordnance Survey and 
the slightest reflection on his bond to Messrs. .dalby & Sons, who are a long established firm of 

j d e a .  commercial engravers, for their estimates of the cost of the 
J. F. work. This was d o ~ ~ e ,  and the results have now been.reccived 

by letter by the English mail received to-day. The srme English mail which to-day br ing  
Colonel Grant's estimates of w t .  these estimates brings also an estimate from Colonel Grant 
This estimate lRas drawn after in a letter addressed to the President. It amounts to 

he arrived i u  Engl~nd ; has been 
obtained, so far ss l have observed, £1,382,000. In  his original report written at  Calcutta in 
from unnamed noorces ; and wns, so 
far as gorre, not asked February, his total estimate for the copper-plate engraving 
for b.v the Indian Sur~.ey Committee. of the l-inch standard sheets of India was 75 lakhe oE 

J' F' rupees, or £500,000. In  his second revised report received 
Colonel Qrant had the President's 

authority to eatisfy bimeelf by en- from Aden, his estimate is 69 lakhs of rupees, or 8460,000. 
quiries in regarding t"ecor- He now sends this esiimate from England, which nrnounts reotuess of the estimate he bad 
furnisl~ed in India. to £1,3112,1100. 

C. A. B. 
The ettimates which we have received from the English authorities to whom I insisted 

that the question should be referred, are k497,000 from the 
'ILe Ordnance Survey and Messrs. Ordnance Survey Office and k661,500 from Messrs. Malby & 

Malby's estimates of cost. Sons. The Committee will, therefore, have to consider what 
weight they can place on Colonel Grant's estimates. Owing to the course which the 
Committee followed, namely, to make reEerences to England for themselves, there are ample 
means for c o m i n ~  to a conclusion. - 

64. The Committee will aleo remember that I questioned a t  the time the basis upon which 
See Colonel evidence at Colonel Grant's first estimate was drawn up, namely, his 

Calcnttson 24th and 26th February, including the whole of the plains of India in estimating for 
paragraphs 40.42. engraving the hills of India. Tbis point mill have to be 

J. F. considered when the estimate of cost is considered later on. 



65. I will now turn to the subject as to which I last week asked ~ l e  Committee to meet sir john 
to-day; namely, the representation on the l-inch maps of "rq*a"on' 

Mode of representation of the hill India of the hill features. I am afraid i t  will be necessary t o  
features. give up the idea of represen:ing hill features on those maps 
by a combined syskm of contours and vertical hachures, which is the method followed in the 
l-inch maps of Great Britain, and in some foreign maps. Colonel Belly mill remember that 
the object we wished to arrive a t  was that those using the maps should be able to distinguish 
on them slight elevations or slight hollows in undulating country, and thak this object could not 
be so easily attained by the use of contours alone, as i t  could when vertical hachures are 
used iu addition. 

66. But, in the first place, the estimates of cost which were reccived by telegraph from 
England about the 23rd of March, considerably exceeded for the hill engtaving the cost 
which had been expected. I n  the second place, the perusal of Major-General WaterhouseJs 
report of 29th December last on the United States Survey, and an examination of the United 
States maps, will probably lead to the conclusion that a system of horizontal contours, if well 
engraved on copper for l-inch or 4-inch maps, can represent the ground as effectively as is 
necessary. I lave said above "if well engraved on copper," because I do not believe thatJ by 
any other method of production, contours at  close intervals on ~ t e e p  ground can be clearly and 
effectively represented ; and of this fact the United States maps, engraved on copper, are 
excellent examples. The third reason is that Colonel Johnston, the Director-General of the 
Ordnance Sorvey, in a letter which I have received from him, informs.mc that bis Depart- 
ment will probably be unable to give much assistance to the Survey of India In the matter of 
engraving, and more especially of hill engraving by vertical hachures. The danger might thus 
arise of recommending to the Government of India a method of work which could not practi- 
cally be carried out. 

For the above reasons it  appears to be necessary that all representation of hill features by 
vertical hachures should be abandoned ; and thus there will a t  once drop out of the estimates 
for copper engraving the whole of the cost of the item of brush drawing of the hills amounting 
to about 860,000. 

67. As to cost, both the estimates which me have received f rom the Ordnance Survey OEee 

Horizontal contours. and from Messrs. Malby, include the engraving of the hill fea- 
tures by horizontal contours, while the maps of the United 

States, of which I have here two speciplens, mill indicate to the Committee the form of 
engraving hill features which might be attaiuable for tbe l-inch maps of India. 1 have also 
at  Calc~ttta, and have sent for them bv telegraph, maps of France atid Switzerland which have 
the hills similarly engraved, and which the Committee might wish to see. They will then 
have available the maps of a t  least three countries, which they can compare with the 
existing l-inch maps of India. 

68. As to the various estimates of cost which have bee11 received, I accept that of the 

Ordnrnce Surrey estimate adopteJ. Director-General of the Ordnance Survey. I n  his letter he 
indicates, what IS well-known, a ~ ~ d  what is also mentioned by 

Colonel Grant, tbat there is a great difference in quality between the engraving done by 
commercial firms and the engraving done by the Ordnance Survey. The qualtty turned out 
by the latter is universally admitted to be the best : and I assume tbat the estimate of cost 
furnished by Colonel Johnston applies to that quality. 

Two Indian l-inch sheets, Bombay No. 102, and Burma No. 940, were sent to both 
the Ordnance Survey and to Messrs. Malby, as specimens on which to base their estimates of 
the cost of the engraving; the Committee thought that the Bombay sheet was rather under 
the average closeness of hill features, but that the Burma sheet was considerably :over the 
average for the whole of India. The mean of the two estimates given by the Ordnance 
Survey for the two maps is, therefore, adopted, so that the estimate should not err in the direc- 
tion of being an under-estimate. Colonel Johnston's estimate for the complete Bombay sheet 
is 899, and for the complete Burma sheet it  is 1184. The mean, therefore, is e l42,  and 8142 
multiplied by 9,500, being the number of standard l" sheets forthe whole of India, gives a total 
cost of LQ97,OOO as the estimate, or, spread over 25 years, an annual cost of about i?,20,000. 

69. If, on the other hand, my contention is held to be a sound contention that 1,100 
sheets amounting to, roughly speaking, 600,000 square miles, forming the maes of the plains 
oE India, ought, as to hill engraving, to be deducted from the total number of sheets, then an 
amount of £1 12,200, representing the cost of the h~l l s  for those 1,100 sheets, would have to 
be deducted from the estimate of 2497,000, which would leave a total estimate of i?,384,800, 
that is to say, spread over 25 years, an annual cost of 815,592. I t  will, however, be safer, 
as there may be many contingent expenses to be met, to  adhere to the estimate of ,@497,000 
or i%0,000 a year for 25 years. 

70. I postpone for the present any statement on the subject of the time required for the 
engraving of the l-inch sheets, because I have had no time 

The time required for engraving properly to consider it, but I am quite ready to admit that it tbe sheets. 
is an important subject, and I can even now gosofar asto say 

that i t  is absurd to suppose that if the Government of India goes to the Ordnance Survey in 
England, or to one 01. more private firms of engravers in England, it  could not by offering 
the necessary terms obtain a sufficient number of line engravers to  carry out within a 



Sir John . reasonable time any quantity of work required, especially as the work is limited to 150 or 160 
standard l-inch sheets a year. The difficulty of obtaining a sufficient number of men who 
would be able to make artistic brush drawings of hills, and of engravers who would be 
able t o  do artistic hill engraving by vertical hachures, is now entire!y removed, as I have 
stated above. 

71. Probably the whole of the encrravinrr of the l-inch sheets mill have to be done in 

Engraving to  be done in England. ~ n ~ g n d ,  a i d  it  is known to the Commiltee that  up to aboit 
1869, that course was followed in the case of the Atlas sheets 

or f-inch maps. It will in any case be necessary that helio-zincograpbs or photo-zinco- 
graphs should be prepared in India of the l-inch slieets. 

72. After the completion of the engraving of the maps, the printing would be of the 

Printing. simplest description. Printing from the copper-plates them- 
selves is never done. All printiiig is carried out by transfer 

to stone; and the only question which might arise in India is whether suHicient store accom- 
modazion would be available for the necessary number of lithographic stones, especially if 
the Committee recommends that colour printing should be adopted. 

73. It would be necessar-y that the plates themselves should be kept in India, and that an 
electro~typing establishment should be provided for the head- 
auarter office. 

74. Copper-plate engraving &uld of course be impossible in the ease of Trans-frontier 

Trans-frontier maps. maps. They have, if they are to be of any use, to be pro- 
duced immediately; they are more or less of a tempor;~ry 

character; and the usually incomplete geographical information which they contain is sure to 
have to be supplemented later on. Copper-plate engraving is only suitable in the case of the 
topographical maps prepared from exact surveys within India proper. 

75. There is another verv imuortant engraving question which I do not tbink the 

The llill engraving on the Atlas " committee haveiaken ;p aiall, but which tlleyought to consider. 
sheets of India. They have deoided that an entirely new series of &inch maps, 

reduced from the revised l-inch maps, is to be substituted for 
the present a-inch Atlae sheets of Illdin. The latter have the hill features engraved by vertical 
hachures ; so far as the Committee cau judge, the work II:IS been well done ; it has certainly 
been done a t  a great expenditure of time and money ; and i t  would be lamentable if the results 
should be entirely lost. Moreover, i t  will ha\.e been observed, from what has been ?aid above, 
that thin k;nd of engraving is the kind for whic8, under modern conditions, i t  is most diB- 
cult, if not indeed almost impossible, to get competent and artistic engravers. 'I'he art, in fact, 
has almost died out. Thisquestion should be referred to the Surveyor-General of India for as 
early a rep01.t as he can furnish, as to whether the engraved hills of the old a-inch Atlas sheets 
can be utilized for the prol)osed new a-inch degree sheets. There is in the last resort the 
alternative of showing the bills on the latter in the same way as on the 1- inell sheets, namely, 
by horizontal contours, which mould on steep ground, haveto be at intervals of a t  least 250 feet ; 
but as above said, it would he lamentable to have to entirely throw away the old work, and it is to 
be hoped the Surveyor-Gener:~l can find Eome may of utilizing it. Even if the old brush dram- 
ings remain, which is improbable, they would not help much towards completing new engraving. 

76. Another point which the Committee do not seem to have decided is that of scales for 
Scales for survey. survey. I thitlk that in the case of all new topographical 

surveys in India, the scale of survey should be larger 
than the scale of publication. This in India principally concerns the question of 
making surveys on the 2-inch scale for maps to Le published on the l-incl1 scale, and 
making surveys on the l-inch scale for maps to be 1)ul)lished on the ?-inch scale. I 
know no country in the world which produces its maps on any other principle. 
The first thing to decide is what the scale of publication is to be, and then a larger wale should 
be adopted for the survey. But this rule mould only apply to future surveysill India ; existing 
maps mutt remain. The reasons for the rule are two : firstly, errors of survey are reduced on the 
smaller scale of publication ; and secondly, photographic reductions t o  the smaller scale make 
better maps than direct reproduction on the same scale. 

77. AS to $-inch maps, I remain of the opiuion which I expressed in February a t  Calcutln, 
Ha1 f-inch meps. namely, that the l-inch map must be the general topogra- 

phical map of India, and that that scale should not be de- 
parted from in the case of any &mall area ; but that the Committee should recommend that 
if there are anywhere large areas, sparsely peopled, unlikely to be settled, or of a character 
approaching to a desert, or pestilential or malarious as to climate, or so difficult, of aecesq as to 
.make a mrvey on a large scale too expensive, then the scale of publication rhould be +-inch 
and the scale of survey l inch to the mile. There is no lam of the hledes and Persians which 
requires the adoption of any particular scale for a map, and there must be many districts in India 
where the details t o  be shown, whether natural or artificial, are so few as to be capable of beillq 
shown on the +-inch scale, which involves from a qualker to halE only of the cost of the l-inch 
and carrying of only a quarter of the quantity of maps by either the ~oldier or tile traveller 
who  ha^ to find his way across such district?. The whole question turns upon whether, with 
t l ~ e  scale fixed upon, the size of the sheet, of the paper upon which the map is drawn is large 
enough 10 contaln tbe details which should appear on it. I believe that on this sub&ct of 
scale of maps there is a good den1 of ~rejudice. Men generally stand up for the scale to which 



hey have been accustomed; I would add that our kinsmen across the Atlantic, who are not i!rt2,m. . 
generally supposed to be foole as to the practical carrying out of their objects, including 
bve adopted for the general maps" of the United States the scale of a-inch to the mile, supple- 
mented for the more densely popnlated districts by maps on the scale of l-inch to the mile. 

78. There is another subject which, I think, should be considered early by the Committee- 
It is in connection with the question which has been referred 

Transfers of ertabliehment. to  them whether there should be a transfer of the head- 
quarters of the Indian Survey from Calcutta to Dehra Dun. This involves the question of 
moving the reproducing o5ces, and raises the question of how far any disturbance of the 
existing conditions of reproduction might affect the rapid carrying out of the revision of the 
l-inch topographical rmrveys. The move may be in itself entirely desirable, but it  appears 
to be possible, if not probable, that if the existing arrangements for reproduction were upeet 
in the near future, much delay might be incurred in carrying out the ~ r o ~ c s e d  topographical 
revision of the maps of lndia ; and i t  may, therefore, be desirable to postpone any such move 
until that revision has been carried out. 

79. As to the subject of symbols for the l-inch and +-inch maps of ~ n d i a ,  I should be 
sorry, mith my imperfect knowledge of the conditiona of the 

Symbols. different Provinces of India, to lay down any fixed rules. I 
think it  ought to be practically dealt with by the two Indian Service Rlembera of the Com- 
rnittee, namely, the Surveyer-General and Colonel Kelly. I have, however, two very strong 
opinions on the subject. The first is that, when there is any doubt, the decision should lie 
with the military authorities. 'I'he second is as to lines of communication, which are, for the 
maps of India as for those of every other country, probably tbe most important feature to be 
indicated. If lndia is to have a coloured topographical map, the roads should be coloured. 
I mention this matter, because it  has been suggested that t h ~ r e  should b3 only three colours, 
namely, black for the deb~il, brown for the hills, and blue for the water. The printing of a n  
additional colour for roads is a trifling matter. If there is to be an engraved l-inch map, the 
different classes of roads could be easily enough distinguished by different widths and thick- 
nesses of the dividing lines, and in that case all lines of cotr~munic~tion could be coloured ; but 
mith ?he use of photo-zincography or helio-zincography, the lines probably cannot be made 
fine enough to carry out that distinction, and colour should p~obably be confined to metalled 
roads. The same di5culty as to fine lines will arise in the case of anv symbols (except those 
of the roughest kind) for railways ; and in fact i t  applies more or less to nearly all symbols ; 
all of which points to the necessity for having engraved topographical maps. 

80. With reference to cadastral surveys, I have hitherto avoided giving any definite 

Cadtrslral enrveys. opinion, beyond the opinion that they should be generally 
carried out under the Surveyor-General oE India. But the 

evidence we have recently heard has brought me to the conclusion that the requiremenle of 
the S~uveyor-Geueral of lndia should be strictly confined to connecting those cadastral 
Surveys with the general system of triangulation carried out all over India ; I see no reaeon 
for his il~terfering beyond that one point. I n  evcry other respect, I think, it  is practicable 
and desirable that the cadastral surveys thould be decentralized, that is, should be directed 
and controlled by the P ~ J v ~ o c ~ ~  Governments of India. I understand from what we havo 
llearll that nearly every Local Govcrnmcnt in India either has already carried out or desires 
to carry out this prillciple of connecting cadastral surveys with trigonometrical stations, and 
I am now told that the views of the Imperial Government are entirely in  favour of that being 
done. There is certainly one exception, as to which we received evideuce comparatively lately, 
and that is the case of the Local Government of the Punjab. The opinions we heard a t  
Lahore on this subject appear to me to be somewhat untenable, uot to eay eccentric. We 
mere told that i t  miqht or would be desirable that a Deputy Surveyor-General should be 
spzcially appointed by the Government of India to  either the Punjab province alone, or to a 
small group in its immediate proximity, but without any control over their survey work. 
They persisted in the opinion that their own Punjab system, which I may call the rule of 
thumb system of surveying, is entirely suitable, and would be strongly insisted upon by that 
Local Government. It would follow from this that, if they get their Deputy Surveyor-General, 
they must entirely disregard the opinion which, from his professional standing, he is 
bound t o  hold upon systems of survejring. I t  appears to me to be a parallel case t n  their 
requesting the Government of I ~ d i a  to appoint a medical o5cer of the highest skill, and 
~ s s e s s e d  of the most recent scientific information on all medical subjects, to take charge of 
their local hospital, and to their then strictly tying this officer down to prescribing only Hallo. 
way's pills and ointments. The reason they gave for maintaining their owl1 system oE eurvey 
is that it. is sufficient for their own administrative purplses; but I hardly thinlr that reason 
is sufficient. Some centuries ago the Pope excommunicated Galileo for saying that the earth 
moves round the sun. 1 am not aware  hat the Pope encountered any administrative difficulty 
on account of his maintaining that the sun goes round the earth. He received no doubt his 
Peter's Pence just the same before and after Galileo's excommunication, I t  appear 
that ',he Government of India would be perfectly justified in requiring the Local (jovernment 
of the Pun.lab to c a r v  out the Fame princip!es as to connecting the cadastral with the top5- 
graphical surveys, as the other Local Governments of India have generally done. And it 
would appear also from the limitation which has been laid down as to the scope of 
interference of the Surveyor-General in the case of cadastral sllrveys, that his duties in 
that respect ~ o u l d  be extremely limited and that, therefore, the charge of what is usually 



E I ~  ~ o h n  called the scientific part of these surveys, would turn out to be a comparatively easy 
Farquharson. task. 

(President).-The survey of a village in the Punjab is preceded by a traverse which con- 
nects it with the points of the scientific survey ; do you think there is any objection to the 
use of the Punjab square ~ys tem in filling up the details ? 

A.-The only question that would arise in that case would be the question of 
accuracy within very small limits; and the evidence shows that for all topographical 
purposes within those limits the square system when well carried out, is sufficiently 
accurate. 

81. I would even suggest an extension of the above principle, namely, that every Local 
Government in India should be required by the lmperial 

MaintenanOe of points by Government to maintain in the Province a small staff Local Governments. 
consiating OF, Fay, two experienced Provincial  officer^, who 

mould be required to maintain throughout tbat Province the necessary connection between the 
cadastral and the topographical surveys in the Province. I n  cases where triangulation is easy, 
as in hilly districts, they should, a t  such times as might be couvenient for the Local Govern- 
ment, add the necessary amount of minor triangulation. I n  the more level districts, where 
triangulation is difficult and expensive, they should similarly be required to provide at  euch times 
as desired by the Local Government, as for instance in advance of a new settlement, EL& 

traverses or such triangulations as might be necessarg. They would only be under the control 
of the Surveyor-General ao to their metllodu of carrying out this work. I n  every other respect 
they would be under the control of the Local Government. It is hardly necessary t o  say that, 
if some such system were adopted, one of the firat eseentials, if not the first essential, would be 
that all Local Governments should be strictly held responsible that every permanent mark thus 
establighed, whether of triangulation or of traverse, should he erected and maintained by the 
Local Government of the Province. I understand that in this important respect there has 
been considerable deficiency, not o111y in the maintenance of these subordinate points, but 
even in the maintenance of the much more important stations of the Trigonometrical Survey 
of India. I am now &peaking only of cadastral or settled districts, in every 4 or 5 miles 
square of which there should be at least one tixed survey point maintained in connection with 
the triangulation of India. The object is plain ; namely, that in every case of development 
or of great change in the face of the country, the revision of the maps can be carried out with 
the smallest possible waste of time and money. I f  more points can be maintained, that object 
will be more effectively reached ; and the advantages will be the more marked, if periodical 
revisions are decided on. 

I n  answer to a 82. I think it is perfectly reasonable to expect that the Surveyor General of Iudia 
reetion from -1 do not mean upon any special occasion, such as the preaent, when he has to look forward 

olunel Longs. to a large inorease of staff, but under the ordinary circnmstances of carrying out tbe 
survey-should have comparatively little difficulty in training a number of officers, which 
would not probably exceed from 15 to 20, in order to replace the more skilled officers whom he 
would have to detach for the special duty of doing traverses or triangulation for Local Qovern- 
ments. I t  is clear that if he cannot train within a reasonable period that limited number of 
officers, he must be unable to fill vacancies caused by ordinary casualties and retirements. 

In answer to 83. Ae to the cost involved, I am distinctly of opinion that the whole of it should be 
President borne by the Local Governments, and I am also of opinion that the cost of the oompletion 

of the maps of India, which will be required for local purposes down even to the ecale of 
I-inch to tbe mile, should also be borne by the Local Government. The smaller scale maps, 
such as the $-inch or &-inch, and so on, should be provided for them by the Imperial Ciovern. 
ment. I t  appears to me tbat some definite rule of this kind might possibly lead to the aboli- 
tion of the frequent haggling and disputes which seem to bave occurred as to whether the 
Imperid or the Local Government should bear the coat of different branches of the Survey of 
India; and provided that the Imperial Govertlment givee the Looal Government those smaller 
scale maps which, according to the evidence we bave received, are required for local pnrposes, 
i t  seems perfectly fair tbat they, on the other hand, should bear the oost of the production 
of &U the maps on the larger scale down to the l-inch. Those l-inch maps which the 
Local Goveruments require cannot be strictly called topographioal mal)s, because the local 
authorities whom we bave consulted invariably require that they should include such details 
as village boundaries, which are not in the least required, and are in fact objectionable, 
in a topographical map. It therefore follows, and I am not sure that the Committee has yet 

oousidered the point, tbat two kinds of l-inch maps will be required. 
84. I have spent a good deal of time this morniug in insisting that the topompphi- 

cal maps proper of India should be engraved on copper, but 
One-inch maps for local purposes. i t  is different in the case oE the l-inch reduced maps wllioh 

we have now uuder consideration. I t  seems desirable, certainly for the present, that they 
sho.ald be prepared in the same manner as the present topogrepbicnl l-iuch maps of India, 
and aR i t  appears from an examination of the latter that during the revision a considerable 
amount of labour will have to  be expended upon supplying local details as to village 
boundaries, etc., which are at present omitted upon them, it sllould be understood that the 
wtole of this expenditure s11011ld not be estimated for in our estimates of the rev~s~on of the 
topographical maps oE India, becauoetbe cost of supplying them should be borne by the Local 
Governaent. Tlle principle would be that the Local Governments sllould be responsrble up 



to the stage of providing the l-inch maps reduced from cadastral surveys with what is neces. Sir John 

sary for their own local objects. l'he cost of collverting that l-inch map into what ie more FarquharsOna 

strictly a topographical map should fall upon the Imperial Government.. 
85. As to the question how the actual execution of the work necessary for connecting the 

c:ttlastral with the t7pographical surveys sl~ould be checked, 
Trigonome'riral Branch I am afraid 1 shall Lave to raise an entirely new question, Indian Survey. and that is the question of the Trigonometrical Branch of 

the Slirvey of Illdia. 
That question is whether t l ~ e  Trigonometrical Branch of the Survey, highly distinguished 

as it is, does not now devote its attention to some suLjects which are not either strictly geode- 
tic or geographical, or suitable for advancing the non urgently necessary work of the topo- 
graphical surveys of Il~c!ia. 

I not reduce its strength (it migllt rather be necessary to increase it), but would 
suggect that those officers and men wlio are solely employed on what may be called the more 
accademic scientific objects, sl~ould Le diverted to the advanceme~~t of the strictly geodetic and 
tol>Oaol.aphical work ; and one advantage of this miplit be that in the case of the procedure 
mllich I have proposed as to the est;lLlishment of fixed trigonometril!nl points or traverse 
points, that. brancl1 of tlie work, as carried out by the Provinci:~l officers who Lave been men- 
tioued, might he pla~cd immediately under the charge of the oflicer who is iu charge of the 
Trir.onometric:~l Urancl~ of t l ~ e  Survey of India. 

86. On the 10th April the Committee aslied me for this estimate during my remarkk on Addendum, 
E ~ ~ : ~ ~ ~ ~  of for the advantazes of engraving the Indian I-iuch maps. At 10th April 1905. 

engraving fin copper the l-inch that time I had not gone iuto the details of this question, but 
htrndnrd sheets of India. 1 have now dolie SO. 

87. Colonel Grant brought out from Euglar?d, and I received from him before he left 
Calcutta, two English engraved l-incli sheets of the Ordnance Survey, Nos. 135 and 136 of 
England and Wales. Each has recorded on the margin the number of days which the ellgraver 
took to lillish tlie work, distingnishing the time taken on the various branches of it, as outline, 
writing, c ~ntours and ornameilt. The quality oE the engraving IS supposed to be up to the 
highest standard, taking the lon~cs t  time. The amount of detail, other than contour, is closer 
than mould be the case on an average Indian l-illch sheet, but the nnmbrr of contours is 
considerably under the l~ldian average ; those two points may be taken to co~lnterbalance each 
otl~el; and the average closeness all over of the two sheets may be takeu as about the same as 
that of theIndian sheets. The two English sheets cover a mountainous district of North 
Wales, and the area they contain is 216 square miles each ; the area contained in the Indian 
sheets is about 54,O aquare miles, so that the proportion of the amount of work on tlie English 
and the ludian sheets is as 216 to 540, or as 2 to 5 .  

The time taken on the English sheet No. 135 was 111 days : so that the proportional time 
for the Indian sheet would be 2 : 5 : : 111 : =-,"l or 278 days, which at  23 working days to the 
month is exactly 12 months. 

The time taken on sheet No. 136 was 103 days; and 2 : 5 : : 103 : or 258 days, or 
Ilf months for the Indian ~hcet.  

88. The abovc estimates can Le checked in another may, as follows :- 
The 01-clnance Survey estimate for engraving an average sheet of the Indian l-inch 

survey is E142. About 20 per cent., or 628, has to bededucted for superinteuzence, 
contingencies, etc., Iraving E114 as the net pay of tlie engraver. His average pay 
would be from 7s. 6d. to 10s. 6d. a day cr from 458. t o  63s. a week, say anaverage 
of 9s. a day, or 54s. a week. If 1114 is divided by Ss,  i t  gives 253 daye, or 11 
months, as the time taken by thc engraver. 

Mcssrs. Malby's estimate for engraving an average standard l-inch sheet oE India is g16.3. 
Worlrcd out in thc same way as the last case, this would give probably about 13 months as 

mrarer. the time taken by the eu, 
We have thus 12 months, 114 moliths, 11 months and 13 months as the time taken for 

eacli Indian sheet, or say 1 year. 
89. The number of l-inch standard sheets for all India is generally taken a t  3,500. I f  

they were all to Le engraved in 25 years, the number annually would Ire 140, and as each 
n70uld take a year, 140 englavers would be required. Rut 1,100 of the 3,600 consist of the 
plains of India, where there are no hills t o  be engraved at  all, and where the estimate of time 
is quite different. The Ordnance Snrrcy cstirnates that these sheets without hills can be 
engraved for 2.4'2; deducting 20 per cent., the engraver's net pay amounts to only g34, and 
dividing thie by his pay of 9s. a day the time taken is found to be 75 days, or 3) months. 
Messrs. Malby estimate the cost of each of these sheets without hills a t  $27 ; deducting 20 
per cent. it would bc L22, which divided by 8s. a day (the trade probably pays less than the 
Ordnance Survey) would give 55 days, or 24 months, as the time taken. So that in the case 
of these 1,100 sheets without hills, an engraver would engrave four sheets a year, or 100 sheets 
in 25 years, and 11 engravers would be required instead of 44. Thus 33 engravers have to be 
deducted from the 140, estimated as necessary if all the sheets had hills to be engraved, and the 
total number required would be for all India 107. This compa res with Colonel Grant's 
estimate of 500 engravers, see pare. 29 of his evidence of 24th and 25th Februav a t  Calcutta. 

5 



Sir John 90. But another point might be considered. A large part of Burma has been recently 
Farqnharson. surveyed, and the photo-zincographed maps produced by the Survey of India on thc l-inch 

scale for that area, are by far the best which they have produced. That area will not probably 
be revised for nearly 25 years, and, therefore, for the whole of that time the present photo- 
zincographed maps must remain in  use. There seems, therefore, to be no incousistency, con- 
sidering their quality: in completing the l-inch maps of the whole Province on the same system, 
and postponing engraving them until the second revision beigns 25 years later. If this were 
done, the eograv i~~g  of about 450 sheets, which is the number for the Province, would be with- 
drawn from the present estimate ; this amounts to 18 sheets annually for the 25 years, and 18 
engravers can be deducted from the total of 107 for all India, leaving 89, as the necessary 
number. 

91. This reduction of the total number of engravers to 89 has led me to modify my 
opinion as to the necessity of having the whole of the 1-inch engraving of the revised maps 
done in England. I ace no reason why a large part of it  should not be done in India, natives 
being trained. I do not thinlt more than about three years is required for t r a i u i l ~ ~  a line 
engraver. The difficulty and time required for training artistic englavers for hill engraving 
by vertical hachures have now been entirely removed from the problem, and 25 years are 
available, or a t  leaet a great part of it, for the necessary training. At first no doubt it all 
would have to be done in England; but asthe training of natives progreseed, i L  could be 
gradually withdrawn and a large part of it  done in India. Line and writing engraving appears 
to me to be an art which is well within the capacity of a native of India, and I would not 
read'ily accept any estimates of time and cost framed on the work of the present 30 copper-plate 
engravers a t  Calcutta. 'I'he work there sremed to me to he mainly patchy and fra,omcntary, 
taken up one month nnd laid aside the next, aud no strict standards of progress and cost can 
under those conditions be laid down or enforced. 



ORDNANCE SURVEY OFFICE. 

Sl~ecimen of progress report. 1-inch revision, 190 . 
TENTH DIVISION. 

Revised, hut not drawn . . . . . . . .  
. . . . . . . .  Drawn, but not forwarded 

NOTE.-The Divisions now do t l ~ c  Field Revision of the l-inch ond draw the plans on tlie l-inch soale ; 
0. E. examines nnd passes the drawing to the engravers. The worlc is ncluallr dono in the field on 6-inoh plots, 
i.e., ) a quarter sheet as printed. 

J. P. 

Nan~s .  

Specimel~ form of Abstract from the Quarterly progress and Coat Statemenls. 
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Slr John 
Farcldamn. Estimates of cost of engraving the standard sheets of ltzdia allzlded to in 

Xir John Farquharaon's statement. 

No. p05, dated Southampton, 23rd March 1905. 
From-COLOXEL D. A. JOHNSTON, Director-General of the Ordnance Surveys, 
To-The Secretary, Indian Survey Committ?~ . 

I n  reply to  your letter of the  1st  institnt, asking for estimates of the cost of engraving 
on copper two sheets of the Survey of India, 1 give below the estimated cost :- 

Sheet 162, Bombay. 
L Engraving outline and writing, including acoring, laying down on copper, and other 

preliminary work, also the cost of the copper plate . . , . . 49 
Ditto ditto hills on a separate plate . . . . . . 63 
Ditto ditto outline and hills, complete on  one plate . . . D9 

Sheet 440, Burma. 
Bngraving outline and writing, including scoring, laying down on copper, and other 

preliminary wovk, also coat of copper plate . . . . , . 36 
Ditto ditto hills on a separate plate . . . , . 162 
Ditto ditto outline and hills, complete on  one plate . . 184 

The above does not include the  cost of electrotyping, which would amount to L2 5s. 08. 
for each matrix, and to 26 for each duplicate. 

Tho estimate is made on the assumption tha t  the engraving is in the style of sheet 39  
S. W. of the Indian Atlas, except t ha t  horizontal hachures are allowed for instead of vertical. 
W e  have on theordnauce  Survey no experience of e n p v i u g  horizontal hachures, but have 
assumed that  they can be engraved somewllat more rapidly than vertical hachures. 

'l he quality of engraving estimated for is t,hat oE the Orduauca Survey. The point is a 
material one, as the quality of engraving affects the cost very largely. 

W i t h  regard to outline and writill:: engraving, the trade usc very large1 7 a different and 
shallower class of euqraving tban that used by t hc  Ordnance Survey. This engraving 
is used by firms like * * * * * a l ~ d  others, and as far as I know, the  
work engraved is  never printed direct from the copper, but is trausferred to ancl p in tcd  from 
stone. This class of engraving is  cheap, aod costs much the same as drawing on stone, and 
consequently far  less than deep engraving liltc tha t  of the Ordnance Survey. I n  quality 
I should put such engraving little, if a t  all, ahead of photo-etchiug. 

I should add tha t  the  estimated cost given above incllides provision for superintendence, 
and a proportiou of leave, sick pay, etc., etc. 

Wi th  reference to pa~ag laph  2 oE J our letter, iE the present sheets were issued in sheets, 
oE half the slze, the estimate give,) above would have to be somewhat iucreased, because two 
copper plates would be needed insteld of one r;ctl~er large one, and the marginal writing 
would have to be dotie twice instead of once. If the plates are electrotyped, the  cost of 
doing 80 will be increa~ed probably about 50 per cent. The extra cost, allove the estimate 
already given, but excluding electro-typing, is estimated a t  about P3 for two half sheets. 

I may perhaps add tha t  the issue of these ha!£ sheets would make i t  much easier to 
double-pint from copper, should i t  decided to cnglave the hills on a separatc plate from the 
outline. While sheets of the size of the existing Indian l-inch sheets can be double-printed 
from copper, i t  is uot very easy to  do so, and i t  is  posaiblc tha t  double-printing may be more 
difficult in the climate of India than here. 

A telegram giving the cost of engraving sheets 102 Bombay, and 440 Burma was sent 
you to-day. 

Dated London, March 24th, 1005. 

From-Messrs. Malby & Sons, 
To-The Secretary, Indiau Survey Committee. 

I n  reply to  your letter dated March lst, 1905, me beg to  inform you that, i n  giving 
estimates for t he  two plates, Burma Survey Sheet 440 and Bombay Survey Sheet 102, these 
estimates must not he taken in the  nature of acontract to  executo the  work a t  these emct  prices, 
as  the instructions given are not sutliciently clear to  enable us to form a distinct idea as to  the 
amount of work tha t  will be required to be put on the plates, but if you shoulll decide b place 
the work in our hands, we shall endeavour to carry i t  out to  the best of our ability, both with 
regard to  quality of work and price. 

Your instructions with regard t o  hill work on the specimen sheet of the Indian Atlas not 
being quite clear to us as to  whethcr you require the hills on the  new plates to he in horizontal 
or vertical hachures, we give estimatoe for both horizontal and vertical. 



Eetimates of cost, 

Bombay Survey Sheet 102- 

Slr Jahn 
Fnrqoherson. 

. . . . . . . . . .  1. Outline and writing 30 . . . . . . . . . .  Hills horizciutal 75 . . . .  " { .. vertic~l, as on npecimen shret of Indian Atlas 90 
Complete Map, incltlding copprr plate with horizontal hills . 112 

omplete Map, including copper plate with vertical hills . . .  127 

Burma Survey Sheet 440- 
1. Outline and writing . . . . . . . . . .  24 

Hills horizontal . . . . . . . .  184 
2. ( ,, vertical . . .  . 2 2 0  . . .  i Complete Map, including copper platc with verlical hills 261 

Complete Mnp, including copper plate with horizontal hills . 215 
The difference in cost for dividing each plate into two plates would be about £5 more for 

each of the four plates. 
Shou~ld i t  be decided that these plates are to be engraved by us, WC would euggest that the 

character of each name should be marked on the originals by a symbol with a refercuce, and 
also that the hill work should be mashed in on each original, showing amount of &pace to be 
covered by hachures, as on the originals a t  present the amount of contouring is vague and 
unequal with regard to shading. 

Trusting the above estimates will meet with the approval of the Committee. 



col. F. H. Kelly. II.-lllemorandlll1111i by Colonel E, H, Iiclly, Assistant Adjutailt General, Military Member of 
the Committee, regarding Topographical Surveys and Maps, 

[Calcrrtta, 27th Eebruory 1905.1 

1. From a very careful exemiuation of the existing maps it  becomes evident that, from a 
military point of a view, topography iu India is in a dangerously backward state. Except 
of certain areas in Bombay, Baluchistau, Siud, and Burmz, up-to-:late topographical maps are 
non-existent. Few even of the maps of the above mentioned areas are complete in all essential 
topographical details. 

2. Of other parts of India topographical maps either do not exist a t  all-are hopele~sly 
out of date and inaccurate as regards hill feal-wee--01. have been prcpared by reduction from 
cadastral or revenue snrveys without revision in the field, and are conseqnently wanting in 
many topographical details, besides being crowded up by village and other revellue boundaries 
which confuse the reader and obscure the already scanty topographical features. It appears 
then to all intents and pnrposcs " in case of mar on the frontier or of internal disturbances," 
thc Surveyor General is not " prepared 10 place in the hands of the military really accurate 
maps," and it becomes necessary : - 

(1) to lay down the areas, the mapping of wl~ich on military grounds is of primary 
importance ; 

(2) to settle the scales of publicatioll ; 
(3) to lay down what ~hould be depicted on the maps ; 
(4) to formulate recommendations regarding the style and method of reproduction ; 
(5) to submit certain other recommendations which appear desirable from a military 

point of view. 
3. Areas which should be considered of primary importance from a military point of 

view.-For military, as indeed for all other purposes, a correct topographical map of the whole 
of India on a fairly large scale is most desirable and essential. Owing, however, to the enor- 
mous area to be dcalt with and the magnitude of the cost involved, the completion of such a 
work must be a question ok a t  least 15 to 20 years. His Excellency the Commander-in-Chief, 
therefore, thinks that the whole of the cnergy oE the Survey Department should, for the pre- 
sent, be concentrated on the North-West Froutier, and that work should be carried down to 
a line roughly indicatcl by the Karaci~i- Hyderabad- Sukkur-Bllatinda. Delhi Railway. The 
parts nearest the front,ier should b. worked at  first. Next, but far behind iu importnnce, would 
come the Dir-Chitral-Kashmir country. The rest of the frontier and internal India can, as far 
as military considerations go, wait their turn. I am to hope that the Committee will strongly 
support this recommendation thal the early completion of up-to-date topographical maps of 
the areas suggested be arranged for. The necessity for revision should not be lost eight of. 

4. Scales of publicalion.-There is little doubt that military opiuion in the country is 
practically unanimous that the smallest scale of any use f3r tactical purpcses in India is the 
l-inch-to-the-mile, aud in this view His Excellency the Commander-in-Chief fully concurs. 
It is impossible on any smaller scale to work out taclical problems in peace or war. I am, 
therefore, to strongly recommend, on military graunds, the publication of a l-inch up-todate 
topographical map of the whole of India and Burma. On the North- West Frontier there is 
generally so much intricate physical topographical detail, that it has been found necessary-that 
being the area in which active operations are most likely, and on having good tactical maps of 
which the fate of India might easily depend-to map the country on the. 2-inch-to-the-mile 
scale. Thepe maps should be extended to the whole of the Trans-lndus area, north of thc line 
Attoclc-Dera Ismail Khan-Loralai-Kalat along latitude 29' as Ear as Chagai, and should be in 
addition to the standard l-inch maps mentioned above. 

I n  the case of Afghanistan we have at  present to be content with the 4'' maps whicll are 
the largest scale ones which exist. 

In  addition to those on the 1" or 2" scales, maps on the h" scale are required for strategic 
purposes. These will of course be obtained by reduction from the larger scale. 

5. Information to be depicted on the l-inch or 2-inch maps- 
(a )  Marshes-large extents of rice cultivation-areas liable to be flooded during the 

rains. 
(6) Large areas oE cultivation distinguishing that irrigated from that watered by rain. 
(c) Iu  countries where trees are few and far between, those forming prominent land- 

marks should be shown. 
(d) The depth from bank t,o bottom of main nollahs, streams,,rivers, and canals should 

be shown at  every mile or two, as well as a t  every crossing. 
(e )  Perennial water should be shown in blue-dry nullahs or river beds in black. Care 

must be taken that blue is only used where the streams havc never bee11 known 
to run dry. 

( f )  All ferries, fords, bridges, level crossiugs or other means by wl~ich the traffic 011 all 
roads and paths crosses rivers, streams, nullahs, canals, railways, etc., should be 



depicted. I n  the case of railway bridges the existence of a roadway for ordinary Col. F. H. R e l l ~ .  

trallic should be also depicted. 
(g) Where lrarczes are shown, the depl hs of the vcrtical shafts shor~ld be given at  inter- 

vals- the figures bcing in blue where water exists. 
(W) Embanliments, cultillgs and tunnels, both on roads 2nd r'~ilways, should Ile S ~ I O W ~ .  

(i) Railway lines should be classed :IS single or doul~le, ar.d the gauge should be given. 
(i) Isolated telegraph lines should be shown. 
(k) Roads should be classified and depicted as follows :- 

Metalled road . 
Unmctalled road or cart track . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............................................................................................... Camel road . 
hlule or bridle road . 

Milestones should always be sh0~11. 
( I )  Whenever communications cut the margin of the sheet,, the distance and llamc of the 

next impoltant place off the map should be given. 
( m )  In settled districts the ordinary camping grounds for troops should be indicated. 
(ti) Post and telegraph offices, also markets or bazaars ~hould be distinguished. . . - - 

(o) Heights above mean sea-level should be mnch more frequently marked along the 
crests of hills, on the ~addles, and in more or less cor~es~ionding places i l l  the 
valleys, and aleo a t  intervals along main nullahs, streams, railway F, canals, road 

communications generally. This is especially imperative a t  any great change 
of elope. 

b) All triangulation and trigonometrical points with their heights should be depicted 
as well as all bench marks. 

(p) Different type for different sized towns and vi1l;lgcs should be used. 
(r) The following information, as far as the Surrey Officer can collect it, should be 

given in footnotes :- 
(i) Amount in inches of the average annual rainfall of the locality, as given by the 

Meteorological Department. 
(ii) Month or months'of harvest. . . 

(iii) Translation of any vernacular names which may be denoted by letters or otherwise 
on the map, e.g.,- 
N. (Naddi) = river. 
Ch. (Chyoung) =stream. 

(iv) I n  the case of great forests or jungles it  should be noted whether they are gener- 
ally impenetrable, passable by infantry, or if the growth is widely scattered. 

6. I am very strongly to urge that no boundaries of any administrative subdivision lower 
than a t ahs~l  or its equivalent, be shown on the ordinary topographical maps. 

7.  The conventional signs used should be the same all over India and Burma, and should, 
as far as possible, agree with the ordinary military signs. I submit that all the above inform- 
ation is useful to the ordinary traveller, the district officers, and especially to all classes of 
engineers as wellas to the soldier. Some of it  is already given in Survey of India maps, and 
orders have, I untlerstand, been iseued by the Surveyor (ieneral, which will ensure much of the 
remainder being given. Part of it, however, me canllot expect the furvey parties to supply. 
It has accordingly been arranged that officers in charge of survey parties should be directed to 
apply to the General OlFicer Commnndiug concerned for ally iuformatiou they require. The 
General OUicer Commanding will, further, on receipt of a request to that effect from officers in 
cha~ge  of survey parties, depute selected o5cers to go into the matter, if necessary, in the 
field-with the survey officer. 

8. Style a d  methctl of reprod~rction.-k'or the ordinary individual who has not been 
ibrought up, as i t  were, to translate maps, there is no doubt that some system of relief hill 
shading with plenty of figured heights, is the easiest to read. I t  is true that in mountainoue 
countries contouring makes things clear enough, but when we come to more flat undulating 
countries and countries of moderate elevation, it  is harder to pick up quickly the nature of the 
ground from contoured maps. The soldier is, however, becoming every year more accustomed to 
map reading, and combining this with the fact that contouring makes a map-more useful to all 
classes of engineers, military and civil, I am to recommend, a t  all events for the present, the 
retention of contours. These contours should be in brown, black hill shading or contouring 
being a fertile source cf obscuring im~ortanb names and dttails, and of making maps more or 



col. F. K c l l ~ -  less illegible. A map like Burma Standard Sheet No. 38$ with all the information asked for 
above depictc.l on it, and possibly somewhat more clearly reproduced, may be taken as most 
satisfactory for military puiposes. 

9. '1 his brings us to the colours in wl~ich the maps should Le printed. From a military 
point of view the more colours the better, but bearing in mind that each colour means the 
pl.ep.lra~on of a separate plate and an additional printing, i t  is necessary to moderate demands 
in order to keep the expense within reasonable limits. After much enqni~ .~ ,  therefore, 
and careful examination of maps prepred in the United Kingdom as well as in foreign coun- 
tries, I am to  suggest that, as a rude, 3 colours should be used, i.e., blue for pere~lnial water, 
brown for showing the hills, and black for the remainder. In  the case, however, of extensive 
forests or jungles on hills a green was11 may be necessary, as in such cases the conventional 
signs for trees, etc., shown ill IJack, mo111d make the contouring vcry (li5cult t o  read. Though 
vcry desirable to have metallod roads coloured, it  has not been considered advisable to ask for 
it. There are not many in India, so that those existing can easily be coloured by hand ill the 
military offices. 

10. As regards the method of rel~roduction, owing to the immense number of maps on the 
large scale required, engravil~g in their case is out of the question both on the score of slowness 
and expense. Some process of photographic reproduction must, therefore, still continue to be 
used. With care, very good work of this Itin4 is now being turned out, and no doubt this mill 
be still furtller improved. I t  nras hoped that printing on pegamoid, a tough waterproof sub- 
stance, mould be a success, but home expcrieiice has provcd that it  not only discolours, but from 
the smoothness of the testure the ink does not get a proper llold of it, and the map loses its 
legibility after a time. I t  is further expensive and, in fact, I am informed that so little did 
l t  succeed at  home that its nsc for mapping purposes is certainly not increasing. Before defi. 
nitely abandoning this snhstance, howcvcr, a reference \\.ill be made home. For the present 
I am advised, therefore, to recommend that maps be printed on stout paper, partially mounted 
011 linen, and folded likc the specimen produced by Colonel Grant. 

11. 'l'urniug to the &'' maps-they should always be engraved- clearness of defillitioll 
being essential. In order, however, that there shall be no delay in the issue of up-to-dale fa" 
maps for military purpose:, they should be prepared by reduction from the standard sheets as 
soon as the latter are available and be produced by photographic means. With regard to the 
reproduction of maps for manmuvres and other military purposes in peacc time, steps mill be 
taken to ensure that, when these are asked for by the military authorities from the Survey of 
India, the drawings or tracings are sent up in such a form that copies can be taken off a t  once 
by the Vandyke or some similar process, no compilation or redrawing being required. 

12.  Olher recommendatio?~s considered deairadle from a military point of view.-It appears 
a matter for consideration whether it  would not be desirable to establish a committee, as is done 
in Francc. This might coilsist of the Quarter-Master General-the Surveyor General-Assis- 
tant Quarter-Master General for Intelligence-a reprcsentative from cach of the folloming : the 
Home Department, the Foreign Office, Military Department, Public Works Department, Rail- 
ways, Postal Department, Telegraph Department and any othcrs deemed desirable. The Sur- 
vey mould thus be in close touch \vith all branches of tho service. The President might be the 
Quarter-Master General on account of the paramount importance of topographic maps for mili- 
tary purposes. The Committee could meet during the summer in Simln, arrange a programme 
for new surveys and revision, discuss the latest methods of reproduction, and generally ensure 
that the zeal, energy and high scientific attainments of the Survey of India are so directed as to 
produce the most useful work possible for the Empire in and for India in particular. 

IS. I am to press the advisability of pullishing all standard sl~eet,s oomplete to margin, 
and to suggest that they be numbered in one seriee throughout Iudia, instead of by provil~oes 
as at  present. Index maps should he coloured to show exactly the area that will be founct 
mapped on the standard sheets, and both they and the catalogues should be eo prepared as t 
be more easily "understal~ded by the common people." 

14. Attention is invited t~ the importance of a closer connection between the topo- 
graphical parlies oE the Survey oE India and the military authorities. Provision Itas been 
made for this a t  the end of paragraph 7 above. This connection is the morenecessary 
in the cahe of the 111telli~encc Branch and the Iirontier parties. Tlle moving of tlie Frontier 
Drawing Ollice to Simln shouid be carried out a t  once, and all parties emplojed 011 the North- 
West Fronlier sllould rccese there. 

15. I am furtber most strongly to urge tlie formation of a small special party to be in 
still more intimate coniicctio~~ with the I~~t r l l ige~lce  Branch a t  Army Head-Quarters. I t s  
primary duty will be to fiud met1 for survey work for expeditions, special exploratio~ls, or boun- 
daries, without treuching on the personnel of regular parties. W hen not wanted for special. 
work, the o5cers and men can be used for ordinav survey, care being taken that they are 
get-at-able. 

16. I t  Feems worthy of consideration whether one oE the officers of this party should not 
be respo~~sible for making any maps which the Intelligence Branch have to compile from 
iaformation they have received from various sources. TI1:lt branch cannot be considered a 
map-making department, aud such a11 arrnngemeut would leave t,hem more free for collecting 
information regardiug routes nud supplies, etc., and compiling military reports gen,ernllg. 



actual surveyors of this special party should be soldiers who, under the new scheme, have coi. F. H. &lb. 
been permanently taken on by the  Survey. 'l'hese men should he put  through a very brief 
course of shooting and military training eaoh year. 

17. I n  this connection the  employment of the  Survey parties on active service requires 
notice. Officers of the  Intelligence Branch and Survey officers should work in the closest 
consultation on service. There will then be no danger of work being done twice over. 
Remembering, however, tha t  the survey are the  map-makers and tha t  the  Intelligeuce Branch 
are ,lot, the programme of what the Survey party should (as far a s  the exigencies of active 
service permit) do, and the scale on which i t  should he doue, rnust be a r r a n p d  by the Quarter- 
Master General in India, the Surveyor General, and  the Foreign Department. I t  does not seem 
advisable for the General Officer Commauding on the  spot to  be in a position to use the Survey 
party for any speoies of reconnaissance work, or for isolated sketches of any particular b i t  of 

That  is the work of the In t e l l i ge~~ce  Brancb who will also have with them soldier 
surveyors who have been trained by the durvey of India. Still i t  must be remembered tha t  
both the Survey and the Intell~gence Branch are under the orders of t he  General Officer 
Commanding, and must do whet is wanted on the spot. W h a t  has been said above regard- 
ing laying down a programme applies to  surveyors with civil missions. 

18. Arrangements should be made without wailing for indents as soon as  a sheet (on 
any scale) is publiahed,thnt a copy is sent to  the General Officer Commanding t h e  Divisiou, 
as  well as to  the General or other Officer Commanding the Brigade in which the  area of t he  
country mapped falls. 

19. 1 trust  tha t  the Committee will feel themselves in a position to  support all the  above 
recommendatious and suggestions. I n  making them I may say t h a t  I have been placed in full  
possession of H i s  Excellency the  Commander-in-Chief's views. I submit tha t  I have not  
unduly pressed the military side of the  queetion. The necessity for a good topographical map 
is Imperial. I cannot emphasize this more clearly than by quoting from the  book on the  
Origin, Devcloprnent, Organization and Operations of the  United States Survey-a quotation 
which will fitly close this note. 

"The uses of topographic m a p  are many. For the purpnses of the National Government and the State 
they are invaluable, as they furnish data from which may be determined the value of projects for highway 
impmvcment, for railways, for city watcr.supply aud ee\rers,oe, nnd for the division iuto counties and townships. 
They serve the Military Departments of the Government in locating encampment grounds, in planning practice4 
or actual uperations in the held and during mnr, in  indicating the precise situations of ravines, ditches, building~, 
etc. The k'ost Office Department utilize8 them in conside~ing all problems couneoted with the chrngi~~g of 
mail rouces * * * * * * As tbe outlines of wooded areas are to be indicrtdd on  those 
maps, National and State Foresters will fiod them invaluable for olassitging the woodlaods, and recording the 
nature and quantity of the various trees. and the relation of the wooded areae to highways of transportation, as 
railways. &reams,etc. These maps are of course essential to detailed geologic studies and to inveatigalions 
ooncerni~ig miueral resources, water poner and land reclamation. A good topographic map renders unnecessary a 
special survey for each new need. Prior to the existence of such maps every city was obliged to spend large suma 
in water-supply surveys. At far less cost the topographic map sLowsnot only these important looal features, but 
also the relations between the artilicial features in tbe immediate neighbourhood, and the topography and 
culture of the surrounding country, and thus broadeus the scope of every such investigation." . 

Additional note on Organization by Colonel F, H. Kelly. 
[ Lucknow, 3rd March 1905. ] 

I would suggest 10 Royal Engineer officers being always temporarily employed i n  t h e  
topographical parties of t he  Survey of India-ordinarily for five years, but never for more than  
seven. N o  officer should be appointed who has not five full years to run  before promotion to 
Major. This would cnsure no one of higher rank than  Captain being employed. I consider 
tha t  after six monthsJ training with a party in the  field these officers should a t  all events 
be able to act as second officers of a party, and i f  necessary after another year to  have charge 
of a party. The  mixture of new blood would be a very good th ing for t he  Survey, while 
the  training undergone by the  o5cers would be no bad one for war-certainly better t han  in 
the  Military or Public Works Services. No o5ce r  should be taken who has not passed the  
Higher Standard, and had two years i n  India. 

As regards pay, I would sugged  tha t  i n  order to  make sure of gett ing plenty of volunteers, 
they should get  more pay than  when in the  Military Works Service (which M their normal 
employment). 

The following seems a fair scale of topographical or survey pay :- 
RE. 

Lieutenant under 7 gears' service . .  260 
,, OVe1. 7 ,, ,, 3 6 0  

Captain under 15 , ,, . . . . . . . . .  4 0 0  .. o v e r 1 5  . . . . . . . . . . . . .  460 
This would give total pay of- 

Lieutenant under 7 years' service RE. 515-12-0 as oompared with Rs. 415-12.0 in Military Works. 
, over 7 ,, ,, ,, 616-12-0 8, ,, ,, 515-12.0 8, 

Captain under l5 ,, ,, ,, 833-10-0 
B, 

$9 ,p ,, 733-10-0 ,, ,, over 15 ,, ,, ,, 883-10-0 B, 

r, 9 ,  1, 783-10-0 sn 

A t  the  end of tbeir time they would go back to Military Works, and fresh officers would 
take their place. 



Col. I. 11. Kelly. The Royal Engineer Survey Oficers of the above ranks get at present about- 
HE. 610 to Rs. 670 Aeristant Superiutendent, 2nd grade. 
RP. 670 t o  Rs. 740 ,, l e t  ,. 
Ra. 790 to Ha. 990 Deputy Soperintendeut, 2ud grade. 
RE. 990 10 Re. 1,140 ,, )B 1st ,, 

I see no reason why o5cers other than Royal Engineers, excoptionally qualified, should nok 
be e~nllloyed with topographical parties, but they would have to be exceptionally qualified. 
They could be seconded in their regiments 



XI[.-Colonel S, C, N, Grant, C.lI.G., R.E., att,zehed to the Committee to advise on methods 
of reproduction, 

[ Calcutta, 24tl and 25th February 1905. ] 

1. Q.-We may take as an example standard sheet No. 51 of the Central Provinces pub- col. g. C. N. c m n t .  
E.amined by ,,ohn ~ ~ ~ ~ , , h ~ ~ .  lished in 1870. This does not show the ground by contours 

eoll regarding the toetllod to be approximately determined by the clinometer, but by a system 
adopted i u  r c r i ~ i n g  tbo map3 of of rouzh horizontal hachures which merely gives an approxi- 
India. mate idea of the relative heights. The result is that the 
Committee has hitherto acsumed that the mhole of the original survey of that sheet would 
during revision have to be redrawn, if the Committee decides that  the hill features of the 
revised map should be shown by clinomrter contours. I s  that so ? 

A.-I am of opinion that the whole of the new revision should be made on a new manu- 
script plan of the whole of the standard sheet. I make no exception to this. 

2. Q.-For reproduction purposes how mould you pr'opose that the new maps should 
be prepared? Would you recommend that they should be revised on tbe original survey 
scale of two inohes to a mile, where such original survey exists, or would you revise them on 
the existing one-inch scale as published ? 

8.-Where the two-inch original survey exists, I should certainly revise the maps on the 
two-inch scale in the field. 

3. Q.-By what metllod would you prepare the sheets of the original survey for actual 
revision in the field, with reference to the cancelling of the details which have disappeared 
and the insertion of alterations ? 

Q.-I should take the original manuscript drawin: where it  exists. I f  that drawing 
is not so J~storted, but that a sufficiently distinct photographic reproduction can be obtained, I 
should it by helio-zincograpby. I should then print impressions in red on tracing 
paper which mould be reviser1 in the field. I should further print n, blue impression on hand- 
made paper which would form the basis for the new drawing. Where the original manuscript 
is distorted that i t  cannot be reproduced by photography to scale, I should make a tracing to 
scale q a t i n g  the errors and photograph that tracing. IF no original manuscript exists a t  all, 
I be forced to take an impression. 

4. Q.-Does it  follow from what you have said now that iu the case of an inferior original 
map great expense would necessarily have to be incurred in tracing by hand a map 

like the specimen produced (NO. 5 1  Central Provinces) ? Supposing that expense became prac- 
tically prohibitive, would you forbid in any case the printing of an impression for revision in the 
field from the actually existing printed map ? 

8.-That must depend entirely on the degee  of accuracy aimed a t  by the Survey Depart- 
ment in its new work. 

5. Q.-Would you consider that the loss of accuracy would be so great in euch a case as 
that mentioned, as to destroy the value of the new map as a topographical map? 

8.-Not in this particular piece of country. 
6. Q.-So that in the last resort you would allow the actually printed map on the one-inch 

scJe to be issued for the purpose of revision in the field ? 
8.-Yes, for certain areas of the country where there is little detail, or where exact 

accuracy of cletail is not on the face of it  very essential, I should agree to that being done, 
that is to Fay, I should agree the printed map beiug photographed, and treated as an 
original manuscript. 

7. Q.-What size of tracing or card mould you recommend for issue to the revising officer? 
8.-I should cut the shret in two, so as to cover the whole of a plane table, because this 

size is well suited to the plane tables in use in the Survey of India, and gives space for 
a sufficient number of trigonometrical points for the reviser to work on. 

8. Q.-Next as to 'the transfer of the alterations on to the new plan, how would you 
p~opose to carry that out ? 

A.-I would recommend a red tracing for working in the field, to simplify the labour 
of transferring the work to the new manuscript plans printed in blue. 

9. Q.-Is there any particular form in which you mould rreparo the two-inch revised map? 
After the blue map has been completed, how would you prepare it for reproduction on the one- 
inch scale ? 

A.-I would have the manuscript drawn for reduction to the one-inch scale. 
10. Q.-In cases where lhe one-inch print-map has been used how would you prepare i t ?  

8.-The manuscript map would 110 prepared for reproduction on the same scale. In 
localities i t  might, however, be considered advisable to enlarge the one-inoh map for 

revieion in the 6eld and for reduction again. 

X 2 



Col. 8. C. N. Grant. 11. Q.-Call you give the committee any idea as to what would be the cost of these 
~relirninnry operations for preparing the map, so far as i t  applies merely to tbe production of 
the necessary copies and plates for printing, t h : ~ t  is to say, exclusive of the cost of the field 
revision and exclusive of the cost of the drawing of the map ? 

8.-I think 84 per sheet of standard size would be su5cient to prepare the red and blue 
prints and the helio-zincographic plate before revision. Wherever the two-inch scale obtains, 
the cost would be four times as great for each one-inch standard sheet. 

12. Q. (Colonel Longe.)-I should like to know whether Colonel Grant has any experience 
of surveying on the one or two-inch scale in this style from lrigonometrical points. 

8.-I have surveyed the country from the Zambesi to the Limpopo in East Africa, 
covering an area of perhaps 12,000 square miles. I have surveyed the country in Natal to tlle 
north of Ladysmith, covering an area of 3,000 square miles, on the one-inch scale. 1 have 
surveyed the country between Sierra Leone and the French Territories in West Africa. I 
have donemany other surveys of similar nature. I was also employed on the survey of Cyprus 
on the one-inch scale. My survey experience commenced in 1880, and extends up to date. 

13. Q. (Colonel Lo*ge.)-That is to say, you have had experience of surveying on the one- 
inch wale from trigonometrical points exactly as we have to do iu this country ? 

d.-I do not know of any other way of doing surveys of such large areas. 
14. Q. (Colonel Longe.) -Do you think that a map printed on tracing paper sent into the 

field for correction and practically for re-survey, which would cover an area of about 225 
square miles, will bear the wear and tear in the field, necessitated by the drawing of the hills 
shown on sheet NO. 51 before you ? And do you think that the trigonometrical points on a 
printed map would have to be carefully plotted and examined before they could be used for 
plne-tabling purposes ? 

8.-If the existing work is as correct as I have always thought the work of the Survey 
of India is, there should be no difficulty in getting a tracing plan that would last the time 
required by the slight revision which, I should think, would be necessary. If, as I am now 
given to understand, a complete re-sllrvey mill be necessary, I agree t,bat the tracing paper will 
have to be replaced by strong hand-made paper, and in such a case the trigonometrical points 
will have to be replotted. 

15. Q. (Colonel Longe.)-Also in the case of revision of half-sized standard sheets, would 
it  be necessary to plot a considerable number of trigonometrical points beyond the margin of the 
area to be surveyed in order to enable the Surveyor to &K his position with sufficient accuracy 1 

A.-It would be very desirable to do so. 
16. Q. (Colonel Loye.)-Therefore a mere blue print sent into the field on tracing or any 

other paper would not be sufficient ? 
8.-It would not be impossible to add on the red tracing any extra trigonometrical points 

that may be required. 
17. Q. (Colonel Longe.)-As you say that you would redraw the whole of the sheet for 

reduction or reproduction, I sliould like you to  explain what is the object of having a blue 
print for the preparation OF the new sheet. Worlld it  not be better to replot the sheets to 
ensure their being corrected critically, as you will have to transfer every item from the new 
field sheets to the uew manuscript plans? 

A.-My suggestion was madn under the impression that nine-tenths of the work of the 
survey was good, and that the corrections would form a s~nall proportion of the work. Tbere- 
fore the blue print, where there are few corrections necessary, would immensely fncilit,ate and 

the work of drawing. Such arraugements will of necessity require modification, where 
the work is so wrong that i t  requires not a revision but a re-survey. 

18. Q. (Colonel Longe.)-The prcsent system of revision in the Survey of India conaiste in 
sending out blue prints, or maps drawn in blue, on plane table sdctions. The revising officer 
shows in black everything that is to be given in the new map, so that there can be no doubt as 
to whether items in blue should be shown or not. The map comes back as a new map in black. 
Do you not think that this system is better than possibly leaving the matter in doubt as to 
whether rivers or roads, etc., should be copied or not ? Would you not make the revising officer 
responsible for everything ? 

A.-If the corrections are small in comparison with the revising work, I do not see the 
necessity of the reviser's inking up the whole of the tracing, the assumption being that where 
no correction is made, the old work holds good. If on the other hand the correotions extend to 
nearly aU the details in the sheet, it might be necessary to make a modification to meet such 
cases. I should not object a t  all to Colonel Longe's suggestion, if he finds it  more suited to his 

of revision. It does not, however, alter the principle of the method that I propose to 
reoommend. 

19. Q. (Sir John Farqt~haraon.)-Possibly it might be as well to take, asnearly as we can, 
s concrete case. My own opinion from what I have seen of the previous work of the Survey of 
India, is that on the whole i t  has been remarkably accurate, as for instance in the case of the 
triangulation, and of the details shown on the maps, such as roads, rivers, and so on. But in  
the case of some of the maps those would only form part of the work that would have to be re- 
vised and 'corrected. Taking now the map which we have in front of us, I should think it  pro- 
bable that the greater part of the revising and correcting which would have to be done, would 



not be with reference to the trigonometrical stations or to the correctness of the roads, rivers and &l. E. C. N. arsnt. 
other details shown on the map, but would be the revision of the approximately corrected clino- 
meter contours. Assuming that would be the case, and that the reviser would have to redraw 
practically the whole of the hill representation on the sheet which we have before us, would you 
consider that would mean a greater amount of revision than can be satisfactorily carried out by 
the reviser on your proposed method 7 

8.-This is an extreme case,and under the circumstances stated by Sir John Farquharson, 
I should in the first place prepare my red tracing of the details only and omit the hills. 
I think it extremely improbable that the tracing would stand the wear and tear required during 
revision, but the reviser can be supplied with a dozen or any number of red tracings, so that 
when one begins to get worn, he can take up work on another. However, in extreme cases like 
this, red prints on thick paper can be substituted for the tracing paper. 

20. Q.-How in that case would you propose to transfer the details from the red tracing 
on to the new manuscript plan in the ofice ? 

A.-It would involve tracing on to thick paper. 
21. Q. (Colonel Lunge.)-You Eay that in an extreme case of that  sort you would transfer 

the details only and omit the hills. By what process would you do that ? 
A.-By merely duffing out the hills on the original before making the helio-zincographic plate. 
22. Q. (Colonel Longe.)-Surely it  would be a matter of very great labour and trouble, and 

would be unnecessary, if you used the blue print in the field on which you could conveniently 
draw by hand all the details to appear on the new map ? 

8.-It would not be a matter of very great difficulty and expense. But if blue is 
better than red, with or without hills, it does not seem to me to 111alte very mu& diffet.ence. 
I have no particular reason to recommend one colour more than another. I I~ave, however, 
had some experience in  this matter, and have tried every colour for the revision of maps in 
England, and, in the end, I found that the most convenient method of revision was to use 
tracings printed in red and corrected in black. 

23. Q. (Colonel Longe.)-But this revision in England referred only to the %inch scale, 
and the area covered by each card was small, and were not the revisers dealing with maps 
which were practically known to be absolutely correct in them~elves, and to hardly require n~ore 
than a few slight alterations or additions ? 

8.-No. In  the vicinity of large towns the alterations and corrections were excessively 
numerous and close. 

24. Q. (Colonel 4onge.)-But would not making these blue and red prints throw a largo 
amount of work on the reproducing offices 1 

A.-It would practically double the departmental work of the Photographic O5ce. This 
Department has already enough strength to cope with this work, and the effect on the Printing 
Department would not be very considerable. 

25. Q. (Sir John Farq~rhnrson.)-I have an impression that some of the members of the 

Colour printing. Committee look with considerable alarm on the question 
of reproducing maps in different colours owing to the 

large number of separate prints which would be 1,equired. Could you give ua any informa- 
tion as to whether, either as rcgards labour or cost, you consider the reproduction of maps in 
colour objectionable ? For instance, there is one point which the Committee may have to consider, 
namely, the preparation of two different kinds of standard sheets, - one for the use of loc;~l 
officials and administrative oficers, which i t  would be advantageous to print in  coloul.s, so as to 
show civil boundaries ; t,he other mould be the topographical map, which the Committee may 
a l ~ o  consider it necessary to propose the preparation of to some extent in colours. Have you 
found i n  your large experience a t  Southampton, that  the constant addition to the work of the 
Printing Department caused by colour printing is so formidable that you n~ould hesitate to 
recommend its adoption ? Before 1894 the one-inch maps of Great Britain were published only 
in black ; in 1894 the Treasury and Board of A:riculture authorized me to publish an edition in 
other colours besidps black, namely, burnt sienna for roads, blue for water, red for contours, 
brown for h~lls. That is to say, there are a t  present four colours in addition to the original 
black. Cau you give us an idea to what extent the addition of these colours has increased 
the labour and cost of producing a mall, and the time reql~ired for producing a large number 
of maps, in case of necessity, a t  short notice ? 

A.-The cost for a standard sheet for prepa~ing a road plate, a water plate, and a contour 
plate, in addition to the black plate and the brown hill plate, would be very roughly a t  English 
prices L12, and the amount of work in printing is proportional to the number of coloure 
rmployed. 

26. Q.-Can YOU give W an idea what the additional cost of printing in an additional 
colour one map of standard sheet size, or 100 copies, or 1,000 copies, would be in addition 
to the cost of printing the map in black and brown ? 

8.-For a single sheet the cost would be a fraction of a penny, but for a thousand sheets 
22 additional a t  English rates. 

27. Q.-So that for t'he production of 50,000 copies of a coloured map the +dditional 
cost would only amount to  $100 ? 

4,-Quite so. 



hl. a c, N. Brant. 28. Q. (President.)-Would you recommend us to go in for colour printing 1 
A-Yes ; in moderet,ion-in blue, black and brown. 
29. Q. (Sir John Farquharson.)-Do you think from what you have seen, that the en- 

Engraving. graving of the one-inch standard sheets would be a l'ormi- 
dable task for the Survey of India ? 

d.-I quite agree with the opinion expressed by Sir John Farquharson, that an enzraved 
map is vastly ~uperior to one produced by any otller method. But assuming that the number 
of standard shzets in India and Burma is 3,500 ; that, i l l  order that these 3,500 slleets may 
be revised and engraved in 25 years, i t  would be necessary to do roughly 140 sheets a year, 
and that each sheet will take from 2 to 3 years to engrave, I think that the Survey Depart- 
ment would require something like 500 engravers to do the wor's in the specified time. This is 
on the sl~~position that oll the work is done in India. Unless a large proportion of the work 
is sent to Ellgland, I do not think it  mould be possible to arrange so to increase the Engravillg 
Department in India as to face such a large amount of work. 

30. Q.-Can you give us an estimate of the time which you mould require to engrave 
one of these standard sheets ? 

8.-The sheets vary 60 much that  it  is very difficult to Fay. I think that au outline 
sheet without hills could possibly be done iu six months. The hill sheet ought, not to take 
more tban three years. The average time for completing both outline and hills on a sheet 
mould be perhaps three years. 

31. Q.-Could Soutl~amptoll take over a large portion of the work to be done here 
or would the Surveyor-General have to go t o  private firms? 

8.-I cannot say anything definite with reference to Pouthnmpton, but I believe that 
they could conveniently undertake some work for the Government of India. 

32. Q.-I may take it that tlle Survey of India would probably have to go to private 
firms for a certain amouut of work? 

8.-Possibly. 
33. Q.-Supposing that the Committee are of opinion that the engraving of the standard 

sheets is too formidable a task to recommend, do you think it might be possible to produce satir- 
factory results by any other method? 

8.-I think the process of helio-zinco,nraphy as employed in England can 1,roduce results 
which might be satiefactory, but not as it IS cai~ied out in Calcutta. 

34. &.-Do you think that the inferiority of the procese, as carried out a t  Calcutta, is 
due to removable causes or not ? 

d.-I think so. But the reason for its failure is stated to be the hot season in Calcutta. 
Of this I have no experience. 

35. Q.-In what respect do you think the cauees are removable ? 
A.-I do not think that the process, as employed in India, is capable of p~oducing better 

results than it does a t  present. 
38. &.-Is the process itself wrong ? 
A.-The process is different from that employed in Southampton. The inferiority is due 

to the material used and also to the method in using the process. 
37. Q.-Have you seen any reason to suppose the inferiority is due to want of skill and 

supervision ? 
A.-I cannot say that, until I eliminate the amount of inferiority that is due to the process 

employed. 
38. (2.-At present you do not see any hope of the Calcutta Office turning out maps 

which might be considered satisfactory ? 
8.-1 do not see any immediate prospect of its turning out maps any better than those 

which have been shown to the Committee as samples of the work they are doing at present. 
39. Q.-You do nct think that improvements in the materials, such as better paper and 

general cleanline~s of the oRice, etc., would affect the quality of the map? 
A.-Yes; I think better paper, greater cleanliness of the office and every improvement in 

that way would result in a better quality of work being turned out. 
40. &.-I presume there ia a marked difference between the quality and style of copper 

engraving done at  Southampton, and the work done in the trade. I s  your estimate of the 
number of engravers which mould he required based upon the Fouthampton experience or the 

. trade experience ? 
A.-My opinion is based on the progress of the engravers at  Calcutta. 
My estimate does nct include the Degree sheets, of which the number would be about 

600, and which mill probably require to be engraved on copper plates. 
'Ihe estimate given in my repo1.t of L250 for engraving a Copper plate is made up as 

follows :- € 
2oopperpletes . . . . . . . . . . . .  10 
Outli~le . . . . . . . . . .  . . a 6 6  
150 miles heavy shding . . . . . . . . . . a  

160mil.alightehediog . . . . . . . a . . -  60 
Contingencies . . . , t , 7 * - l6 

8250 



The estimate of g150 for a locally engraved plate is made up of :- CO~.  8. C. N. ~mt. 

fd 

. . . . . . . . . . . .  Brushdrawing , 16 . . . . . . . . . . . . .  B copper plates 10  . . . . . . . . . . . . . . .  Detail 35 . . . . . . . . . . .  160 ~nilcs heavy hill shadiog 50 . . . . . . . . . . .  160 miles light bill sbnding 3 0  . . . . . . . . . . . . .  Contingencies 1 0  - 
1160 -- 

This estimate takcs account of the expense of personal labour only, and is based on thc 
cost of the engraving oE the quarter-inch map in the Calcutta, OKice by native engravers. 
As stated in my report, the question of obtaining from the work on the quarter-inch a rate for the 
one-inch map, seeing that no previous work has been done on that  scale, is a very difficult one, and 
allowance for error must be made. Bat my estimate fulfils the condition of allowing engravers 
drawing a salary of RE. 70 a month three years to engrave one standard plate. Of course 
many plates will take only one or two years, whilst others will take fonr or five ycars. The 
estimate then appears to me to be a reasonable one. In  the President's instructions relativo 
to this estimate, nothing whatever was said about any limited time, and naturally no allowance 
was made for executing the work otherwise than under the normal \\forking conditions of the 
department, as it exists a t  present. A slight increase to the strength of the department would 
be immaterial, but my estimate caunot reasouably be applied to a new set of conditions, in 
which the existing department would have to train engravers, so as to increase the drength 
suddenly to something exceeding 20 times its present numbers. 

The impossibility of executing this work locally ie I think apparent. My estimate for 
cost, if all this work were sent to Europe for engraving by contract there, is S250, exclusive 
of 230 for hill brush drawing, making for 26 years an annual expenditure of l40,000. 

I did not take into account the fact that one-third of the area of India will not require any 
hill engraving a t  all. My estimate is, however, based upon standard sheets, including the sheets 
in which there will be no hill engraving. 1 take an average sheet of India, and I assume 
that it  contains an average number of outlines. I then assume that one-third of the sheet is 
covered with light hill shading of mediutn density, one-third is blank as regards hills, and 
one-third is covered with heavy hill shading. 'This is what I call a normal sheet on which to 
base an estimate for the 1,800,000 Equare miles of India. I think this method oE making the 
estimate will give the same result as an alternative method proposed, viz., excluding entirely 
the area of lndia for which there are no hills, and then taking the average character oE those 
sheets of lndia which have hills more or less. 

41. Q.-Supposing the general character of the area in those parts of lndia only which 
have hill features, answers to the description which you have given of the average sheets, 
namely, that one-thlrd of the sheet would be blank :IS regards hills, one-third wunld have 
light hills and one-third would have heavy hills, do you not think your ebtimate, which presup- 
poses this description for the whole oE India, is incorrect ? 

A.- I was told to obtain an approximate ertimate, and I think the way in which I have 
done i t  will produce an approximately correct result. 

42. Q.--Even   up posing that the estimate which you make for the whole of India would 
be correct only for two-thirds of lndia ? 

A.-My estimate is framed on the supposition that taking the whole OF I n d i ,  600,000 
Sir John Fsrguharson stated that square mile8 would require heavy hill shading, 80d,000 square 

the difference between his eslimnle miles light bill shading and 600,000 square miles will have no 
a"d G'ant's ebtimate was hills a t  all. In my estimates I have confined myself tothesole 
tl'at Colonel Grant e s t i ~ l ~ t e d  the 
aver:lge standard sheetof ~ ~ d i ~  gen- qucstion of engraving tile sheets on copper in every respect. 
erally, an having one-third no l l i b ,  I have not taken into account or considered in any way the 
onethird medium hills and one-third possibility or advisability of modifying the requirements of 
clclse hills. H e  inclnded therefore in that estimate. That is to say, I have not considered the 

of the area the6(10*000 question as to whether the maps of India would be improved square miles, in which as a whole 
thele w e  no hills a t  all. Sir John by the copper-plate engraving of the outlines without 
Far uharnon's argument on the other incurring the expense of the copper-plate engraving of the 
bans WBB that 1ndiais a c o u n t r ~  of hil l .  That question was not put to me. But as a matter 
f a : ' ~ ~ o u ~ ~ ' ~ ~ ~  : ~ m ~ ~ ~ i ! ~  of fact, I have distinguished between hills and outlines in 
should be entire]y elc)oded from my estimate. I consider it might be an improvement to 
consideration in any estimate of the have the outline only eugraved on copper, excluding entirely 
cost of hill e n g r a ~ n g  ; that Colonel for the present the engraving of hills. I have already said 

description that no doubt copper engraving would be the b e t  method of heavy hill shading, one-third light 
hill alnding, and one-third blank reproducing a map, irrespective of the question of cost end 
area, would be ntriatly correct for 
an averBge one-inch of the rest time. I t  is in my opinion desirable in tbe first place that  
of India, that is, for perhaps only the existing maps ehould be improved, I think they can be, 
1,200,000 square miles instead of 
1,60O,G00 ; and that, t o  the extent and h u l d  be improved, and I think that the best way of 
themfore of perhaps one-third, the improving them, so far as the style is concerned, is by en- data of Colonel Grant's estimate 
ere w~ong. graving the outline on copper. 



.Col. 8. C. N. y,,,t. 43. Q.-I think we have heard already that you do not recommend any other method oE 
improving them as to style, for instance by such a process as photo-etching ? 

8.-I am aware that we have adopted photo-etching a t  Southampton, bnt I am not pre- 
pared to say that the results justify the hope tbat i t  would be worth while undergoing the 
increased cost of photo-etching over that of good helio-zincography for outline only. The net 
additional cost of photo-etching in one colour, as compared with good helio-zincogmphp for 
outline, would be about 810 per sheet. 

44. Q.-You consider that the helio-zincographed maps at  Calcutta are nnsatisfactoryJ but 
a t  the same time i t  is not in your opinion worth while incurring the extra cost involved in photo- 
etching. Does i t  not appear to you tbat you practically give the Committee no practicable 
met,hod of improving the present existing standard sheets oE the Survey of India ? 

A.-No ; I do not think so. 
45. Q.-Then seeing that according to the evidence which we have received, you condemn 

engraving on copper, you condemn the Indian helio-zincography and you condemn photo- 
etching, would you be so good as to state distinctly for the consideration of the Committee how 
you would propose to improve the existing standard sheets of the Sumey of India ? 

d.-I should produce them by helio-zincography in a style approaching that of the six- 
inch maps of England. 

46. Q.-Then have you given in your evidence and report, or in either, any practical de- 
tails which you wonld recommend to be adopted a t  Calcutta with the object of improving the 
Indian maps ? 

A.-'l he report is in the hands of the Committee. I think a11 through there are euggefi- 
tions for itoprovement. 

47. Q.-I ask the question because I have a strong impression that you have been asked 
the definite queslion whether you could say tbat the maps of India could be definitely im- 
proved,by the adoption of practical details, and my impression is that you declined to commit 
yourself to any such details, partly on account of the difference of climate, and partly on 
accoul~t of other considerations. Will you say whetber my impression is right or wrong ? 

8.-I said, 1 believe, they could be improved, subject to qualifications about the question 
of climate, on which l am not capable of forming an opinion. 

48. Q.-There are no other considerations ? 
A.-Yes ; there are. A change in the method of worliing lielio-zincography, including 

materials. 
49. Q. -That is to say, you have not stated in your report with any approach to certainty 

of conclusion that the existing standard sheets of lndia can be improved by the method of 
helio-zincography ? 

8.-I have given my opiuion and cannot add to it. I think tbe climatic difficulties, the 
di5culties connected with Indian labour and the use of inferior material0 would apply equally 
well to photo-etching as to helio-zincography. 

50. Q.-You have given your estimate for contract expenditure for engraving the whole 
of the standard sheets. Do you derive your estimate partially or wholly from what the 
Southampton rates of progress and cost are ? 

d.-Not entirely. My estimate is partly derived from Southampton rates and partly 
from trade rates. I have never been in charge of the Engraving Department a t  Soutbampton. 
1 have never beeu responsible for either the rate of progress or the cost of the engraving at  
Southampton. I have never been in charge of any colltract engraving work done for the 
Ordnance Survey in London or elsewhere. I have therefore had no close opportunity of corn- 
paring the rates of progress and cost 01 the two k~nds  of work, that is to say, the Southampton 
work and the trade work. But in order that these replies may not give the Committee a 
wrong impression, I wish to add that, although I have never beeu in charge of the Engraving 
Department a t  Southampton, otherwise that1 temporarily for short periods, 1 have during 20 
odd years of Survey experience had other opportunities of making myself acquaiuted with the 
cost and methods of copper engraving. 

61. Q. (President.) -In what way 1 
8.-I have been directly or indirectly connected with arranging for the copper engraving 

of three maps outside the Ordnance Survey. And my present duties on the Ordnance Survey 
are such that the return showing the cost of engraving oncopper plates is ~assed  through my 
office. 

52. Q. ( S i r  John Farqziharson.)-Have you ever been responsible in any way for the 
,quality of the work, or the rate of progress of the engravers at  Southampton? 

A.-Yes. I was on a Committee, with the Executive Officer and the Officer in charge of 
the Engraving Department, which for many days sat in the Executive Officers' office for the 
express purpose of reporting on the progress and the work done by the engravere about that 
time. 

53. Q.-But I presume that your answer does not imply that you have ever been 
personally in charge of, or responsible for, the work of the Engraving Branch at  Southampton. 

d.-No, except temporarily as locum tenene for short periods. 



54, Q. (sir join F ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ) - I  produce specimen map on the scale of two miles 10 6'. S- C. N. Grant. 

the inch (No. 87 of England) which is part of a series lately ordered by the Government to be 
prepared for the whole of Great Britain. This epecimen has been ~roduced by ~hoto-etching. 
I also produce a specimen, which I consider rather a favourable specimen, of the execution of 
the etandard sheets of India, namely, No. 385 of the Burma Survey. I would ask the Com- 
mittee to compare the two maps, and I would ask Colonel Grant to say what his own opinion 
is as to the relative clearness of outline and general method of indicating the topographical 
details on small scale maps. 

A.-I do not think that the work of the Burma sheet is so fine as that on the English 
map. 

55. Q.-You do not consider that the difference in quality between the two maps would 
justify any departure from your previous answer as to the relative cost of photo-etching, 
absolutely irrespective of the question of colours 7 

A.-I adhere to my previous opinion, provided that  both the maps prepared by the two 
processes are. prepared in the same style by similar workmen and under similar conditions. 
That is to say, if the heliozincographed map and the photo-etched map were prepared a t  Sonth- 
ampton, I do not think that the difference in quality between the two would justify the 
additional cost of & l 0  required by the photo-etched map. (I am referring throughout to the 
one-inch standard map.) Similarily, if the heliozincographed map and the photo-etched map 
mere produced or could be produced a t  Calcutta, I would assume that the same considerations 
would practically apply. 

66. Q. (Colonel Longe.)-Do you think that, our manuscript plans are as good r s  they 
ought to be, or do you think we ought to employ a better class Draftamen. of draftsmen on them 7 

8.-No doubt a better class of draftsmen would produce better drawings, and I should 
try to get a better class of draftsmen. But the drawings, as done at  present, are some of them 
not bad. 

57. Q. (Colonel Longe.)-The present system in the Calcutta Office is to have the pay for 
every post 6xed by Government both in the Drawing aud Photographic-Lithographic Offices. 
If you had to take charge of these offices, would you adhere to that system or would you not 
endeavour to get i t  modified and get more power in your own hands to promote good men, and 
get rid of bad men ? 

8.-I ehould distinctly desire to haveit ~nodified, and get more power to reward good work 
and punish bad work. 1 should under these circumstances consider that I would be able t o  get 
more and better work done ; if I were given a large sum to distribute amongst as many men as 1 
required, that is to say, a sum limited in amount, but which I could spend as I thought advisable. 
I consider the Drawing and Photographic-Lithographic Oftices would produce better results, 
than are a t  present got, if run more or less on trade principles as regards pay. I should pay 
the men in accordance with the quality aud out-turn of their work, regardless of the length of 
service, though of course length of service must be considered to a certain extent. 

58. Q. (Colonel Longe.)-Our present system of recruitment in the Calcutta Drawing 
Offices is to recruit apprelilices. There are now about 18  boys on roughiy Rs. 6 a month 
which is less than the pay oE a chnprassi in the oftice. Do you consider that such a sxstem is 
conducive to cleanliness and good work in drawing ? 

8.-I think it is a question that requires more local knowledge than I have. At Southamp- 
ton we do not take apprentices, but a boy begins on 6d. a day, but is soon raised to a sh~lling. 
At  18 he gets two shillings and six pence. 

From my visit to the Drawing Office I do not consider that if I were in charge of the office 
myself L would be satisfied with the draftsmen I saw. I think I should strive to get a better 
class of men in the Photographic and Lithographic Offices also, and this, even if they were paid 
more. 

59. Q. (P~eskdertt.)-You think the present arrangements in the Photographic and Litho- 
Improvement of tbo Photographic- graphic Offices are far from satisfactory? In your report 

Lilhographio Department. you say that the inferior work of theoffice is duo to want of 
cleanliness and order, to failure to use labour properly, and 

to using an unsuitable process with inferior material. Can you say from the pre~ent  state of 
your knowledge wbat special steps you would take, iE you were yourself in charge to improve 
the working of that Branch ? 

d.-1 d~ould first ask for a young officer as an Assistant, and this would be advantageous 
not only in the immediate present, but I think i t  desirable that a second officer should always 
be in training in that Department to take over the duties of the officer in charge, when he is 
absent. I s k n ~ l d  then suggest, if I took over that section of the Drawing Office which 
executes the dr.~mings for reproduction by photography, that steps should be taken to have a 
thorough cleaning out of the whole of the workrooms and workshops, and I should talre mea- 
sures to ensure that they are kept clean in the future. I should then see about putting in the 
fittings and making the alterations referred to in my report. I should then put all the workmen 
on piece work, and I think this would result in a large reduction of the lower class of labourers. 
I would not include the foremen inpiece work. l should then be in a position to advise 
definitely about the transfer of the Photogravure Section to the Central Press as well as a portion 

L 



col, S. C. N. crant  of [be Letter Press Printing Department. I should then try to improve the quality of the 
work done, by asking for Increased power over the pay of the men and possibly increase the 
same generally. I should then take up the question of the European and Eurasi,~u A~s i~ tan ts .  
At, present there are 23, drawing salaries varyingfrom Re. 15 to Hs. 550. My ol~ject would 
be to largely reduce the number of these men, but to improve very much the position and pay 
of the remainder who would be retained, or of t h o ~ e  who wol~ld be obtained from the Conti- 
nent to replace the existiug staff. My idea is to have a few Superintendents, who would be 
good workmen with capacity for hard work, rather than a large nnmber of workmen who might 
be inferior. 

60. Q.-Have you anything to say about the hours of laboy in the Photographic aud 
Lithographic Offices? Do you consider the present hours-l0 to 4-reasonable hours of 
labour for printing work ? 

A.-In England i t  mould not be considered reasonable. 
61. Q.-Is there any reason why a reproducing department like the one here should not 

work as long hours as a t  Southampton ? 
A.-For draftsmen's work and worli of that nature the hours of work must be restricted, 

but there is no reason why printers on letter press machines and hand presses sl~ould not be 
able to work 8 hours a day. 

62. Q.-Some complaints have been made of the impossibility of turning out good work 
in t,he Calcotta cl~mate. Do you think, apart from any general question of ability, as far as 
the quality of the work is concerned, it  would be advisable to await the results of the improvc- 
ments you suggest, before considering i t  necessary to transfer the whole of the reproducing 
office to a better climate ? 

8.-I think the removal might await the trial of improvements in other directions. 
63. Q. (Cologtel Losge.)-Tn paragraph 36 of your report you say " the quality of the 

supervision is much more important than the quantity." Does not this depend on the capabi- 
lities oE the individual workmen, that is to say, with better workmen the supervisiou 
mould be less ? 

A.-I have already said that I should prefer to run the Photographic and Lithographic 
Offices with fewer, but better men. 

Letter dated Ordnence Survey Olce, Southampton, 23rd March 1905. 

From-Colonel S. C. N. ~ B A N T ,  C.X.Q., R.E.. 
To-The President, Sntvey Committee, India. 

Since my arrival in England, on the 20th instant, I have been able to make enquiries 
relative to the estimated cost of engraving in this country. I find that, as stated by me to the 
Committee, the cost can vary as much as almost 100 per cent., it being drpendent upon the 
quality of the work. 'l be depth of cut and the consequent life of the plate would not be dis- 
cernible from a printed proof copy. 

Sheet 81 of the Bengal Survey has been assumed by me as a typical average sheet, as 
regards outline, of the whole of India and Burma. 

'l he price of engraving the outline and writing of this sheet may vary from %75 to 845. 
As regards hills, assuming t.hat in each sheet there is an average of 170 square miles of light 
hill shading and the same area of heavy shading, the estimated cost of this shadin:. will vary 
from &320 to £240, 50 tbat we have the average cost per sheet, outline and hills, varying from 
g39.1, for superior work to E285 for work of a lower grade. I t  appears then that the estimate, 
given by me to the Committee, of k250 per sheet or k875,OOO for the whole of India and Burma 
will, i t  work similar to that of the copper plates of the one-inch maps of Englaud be desired, 
have to be raised to 8395 per sheet or 61,382,5G0 for the whole map. Tenders could doubt- 
less be obtained for engraving a t  a cheaper rate, but the experience oE the Ordnance Survey is 
that, irrespective of the apparent quality of the work, the life of scch plates (represented by 
t,he number of impressions which can be pulled from them) is far inferior to that of plates 
better, and co~lsequently more expensively, engraved. 

'l he above estimates are for engraving the hills by vertical hachures similar to those of 
the one-inch maps of the Uuited Klngdom. 

The cost of an electro-typing plant, assuming electricity to be available, sufficient for 
duplicating 100 standard plates per aunum would cost, in England, about 52,500. 

There are four processes by which, or by a combination of which, the maps of India may, 
on revision of tho survey, be reproduced : 

(1). Ileliozincographg of the original ?nunuscript drawings made by t lejicld ~ a r t i e 8 . -  
This would be the cheapest and quickest. The cost oE reproduction in one or two colours 
bhould not exceed L2 or $3 a sheet,. Specimeno* (A) and (U) herewith have been ~ r e ~ a r e d  

by this method, and I see no reason why the work in India, 
1 Not printed. with improved trainillg of workmen and methods of reproduc- 

tion, ~hould not spprorimate in quelity to that of t h e ~ e  two arrmples. 



(2). H e l i o ~ i ~ ~ e o g r ~ ~ i r ~ - t i l e  work 8ein.g 8peckally c2rawn.-As a sample, I attach that CO'. 9. C. N. Grant. 
marked C, * and assume that the drawing done in the field Nut printed. sections would not be sufficiently good for this class of work; 

and that consequently special drawings would have to be made by  specially trained draughtsmen. 
This mould make the cost exceed tbat of (1) by the cost of these drawinxs which \~o:lld pro- 
bably amount, for outline and hills, to possibly L70,000 for the whole of India and Burma. 

If either processes (1) or (3) be adopted, all negatives shauld be stored, and this would 
provide the cheapest, quickest and most simple means of carrying out future corrections and 
alterations. 

(3). Photo-etcIkng.-If the work be close and fine, and the number of impressions to be 
obtained renderg it  preferable to print from stone rather than from zinc, then this process has 
ntlvantages over that of heli~zinco~raphy. The one-inch maps of India are not close, nor are 
the number of impressions printrd great. The cost of first preparation may be taken for :my 
class of work, as being about i210,000 for the whole of India above that of heliozincography. 
Any corrections in the future will be expensive relative to those made in processes (1) and (2) .  
For these reasons I do not recommend its adoption for the standard sheets of India. 

(4). Copper engraving.-This process gives an impression clearer and shstper than any of 
the others ; i t  is, however, expensive, both in original engraving and future correcting. 

The work on the greater portion of the standard sheets of India is so open and the 
demand for many of the sheets so very small that, in my opinion, the additional cost of this 
method is not justified. 

There is no reason, however, why some sheets exceptionally close, for which the demand 
is great, should not be engraved, even if some system of helioziocogr.lpby be selected for 
adoption generally. 



col. S. C. N. Grant. Eslimales f o r  producing standard eheets i n  colour (i.e., outline and names in 
black, liills i n  brown, water i n  blue and roacls i n  another colour) by helio- 
zincography and by photo-etching. 

HELIOZI~COGR~PHY-See attached notes. 

I n  the followiug estimates it is assumed that the manuscript plans are drawn ready for 
photography, the detail and water on one plan, and the hills on another. 

Photo-etching. 

The same assumption being made as in previous case. 

Detail and water plales. 

Detail and zuater plales. 

Two large negatives about 36" X 24" a t  Rs. 10 , 
D ~ ~ f i o g  one negative for detail plate . 
,, other ,, water ,, . 

: . 
Making and proofing two helio. plates a t  Rs. 5 , 
Examining proofs and correcting a t  Rs. 3 . 

Uill plate. 

One large negative a t  Rs. 10 , 
Retouching . . , 
Making helio. and proving . . 
Examining and correcting a t  Rs. 5 . . 

Road plate. 

One set off from detail plate . . 

Two large negatives 
Duffing same 
Two transparencies 
TWO sheets of copper '04 burnished . 
Printing two copper plates, burning and etching, European . 
Touchiug by engraver . . . 

Col. 1. 

Colonel 
Grant's 

eatimate. 

Rs. A. 

7 0  
l0 
6 0  

l0 10 O 0 
5 0  

2 0  

Col. 2. I Col. 3. 

Hit2 plate if in l ine drawing. 

Inking up roads . 
Making helio. and proving . 
E.umi~ling and correcting . . . 

TOTAL , 

As per 
rent Photo- 

graphic Litho- 
graphicOffice 

rates. 

Rs. A .  

1 4 0 0  

1 1 2  0 

1 2 0  0 

5 U 6 0  

Negative . . . 
Retouching same . . . .  
'Ihnsparency 
Copper--sheet of . . . . . 
Printing and etching . 1 . .  

Touching by engraver . . . 
1 Road plate. 

For standard 
sheets hall  

their present 

Rs. A. 

1 7 0  

18 0 

8 8 

9 0 

Same ss  for heliozincogmphy . . . . .  

1 0  
----p- 

Col. 1. 

9 0 

Colonel 
Grau t's 

estimate. 

Rs. A. 

20 0 
75 0 
20 0 
70 0 

10 0 
10 0 
10 0 
40 0 
10 0 
140 0 

13 0 -- 
452 0 

Col. 2. 

93 0 

Be per cur- 
rent Photo- 

graphic Litho- 
graphic Office 

mbs. 
-- - 

Rs. A. 

40 0 

- 

88 0 ( 61 8 



If the hill plate be done from a brush drawing in screen work, the estimated cost of the col, 8. C. N. arant .  
zinc plate will ba- 

Rs. 
Negative-Screen - . . 20 
Duffing same . . . 30 
Transparency. (I do not think a transparency of a screening 30 

could be obtained readily except by contract printing, and a 
gelatine plate 36" X 24" would be a somemllat exceptional size, 
cost, say Rs. 20.) 

Copper plate . 40 
Printing and etching same . 10 
Fine etching (4 months a t  Rs. 70 a t  the least) . . 280 
Proving, etc. . . . . .  10 

TOTAL . 420 - 
and of the map in four colours. 

Re. 
Detail and water plate . 219 
Hill plate , . 420 
Road plate . . 13  

NOTE@.-l. It is diEcult for me to put down a value for each strge, as so much depends upon whether the 
work would be done by European or native labour. Possibly I I~nve gone betwixt and betweell, and recommend 
that these ehtimates be sent to Yr. Pope, who will be able to modify them where he thinlcs necessary. I have 
purposely left a column on the right hnud of each sheet to enable l ~ i ~ n  to  do so. 

I n  some respeots I hnve been guided by the chargea for work done at Roorkee Collcge. It will bo noted 
that n o t b i ~ ~ g  has been added for oontingencies : a t  least 10  per cent. should, I tbinl ,  be allowed for these. 

S. C. N. GRANT, 
Colonel,-28-2-05. 

2. I return these notes and estimates checked, as fnr as I am able to do so. 
At our rates, the cost of reproducing n standard sheet in h111ck a ~ l d  three colours by heliozincogrnpl~y works 

out a t  Rs. 88 per sheet, or Es. 6 '  less than Colonel Grant's estimate. Our figurrs also inolude all contingent 
charges, so there is no need to add 10 per ceut. to them as be suggests. 

I find I cannot criticise his estimate for doing the same work by photo-etcl~ing, as we have no experience 
here in  the reprodndion of maps on a large scale by thk  method. But  I am inclined to think his figures are 
approximately correct. 

I suppose the Committee ore aware that Colonel Grant's eetimates only carry the work as far as the pre- 
paration of the platee and proving. He  does not go into the cost of printing and paper. 

T. A. P0~~,-8-3-05. 

3. I have appendd to the estimates another column showing the cost of each stage in the process of re- 
produ~:ing a standard sheet in  black and three colours, if the size were reduced to exactly half the preent  size. 
The figures are based on the assumption that new originale would be supplicd of the proper size. If we bad to 
deal with the old ori inals of the present size, the work would cost a good deal more, and would be extremely 
difficult to estimate E r .  So that i t  must be understood that these figures can only apply to future work, unless 
i t  were intended to re-draw all the old sheets to half their present size, complete with border lines, etc. 

There ie not a very great difference in the cost of reproduring sheets half the size, the labour and meterialv 
being much the same, whatever the size of the sheet may be. But there would be a big difference in the cost of 
pnper for eaob sheet. 

T. A. POPE,-29-4-05. 

4. For the 9.600 standard sheets of India Colonel Grant's estimnte for tinting in three colonrs by helio- 
zinoography amounts to Rs. 3,25,500, and Mr. Pope's t o  Rs. 3,08,000. C!o?onel Grant's es~imate for producing 
these aheets hy photo-etching is Rs. 16,82,000, if line drawing be used for the hills, and Rs. 22,82,000, if bruah 
drawing in  screen work be uaed. For heliozinccgraphing 7,000 half sized ~hee t s  in t,he same number of  colour^, 
Mr. Pope's estimate is Rs. 4,30,500. 

C. A. B~n~0~, -1-5-05 .  



SECTION 111. 

SELECTED EVIDENCE--SURVEY OF INDIA OFFICERS. 
Colonel J, R. Hobday, LA,, Officiatiug Surveyor-General of Iudia. 

col. J. R. ~obday.  [C'alcutla, 14th December 1904.1 
1. Before 1865 the Survcy Department was under the Military Department. In that 

year it  was transferred to the Home Department, and remained 
Questionod as to t ' l ~  organisation SO till the Revenue and Agricoltural Department was formed, 

of the Depa~tment. i.e., in 1871. Orders relating to these changes are to be 
found in Financial Department Resolution No. 3996 of 22nd December 1864, and Home 
Department No. 1421 of 15th February 1865. 

2. Before 1878 the work of the three branches, viz., the Trigonometrical, Topographic:ll 
and Revenue, was distinct, though all were under the Surveyor-General with a Superintendent 
of Trigonometrical Surveys. Before 1877 there were two Deputy Surveyor-Generals i n  
charge of Revenue Surveys ; since then there has been only one. The o5cers of the Rsvenue 
and Topographical Branches were borne on one roster, whilst those of the Trigonometrica] 
Branch were on a separate list. The whole Department was emalgamated in 1878. Fin:,~icia] 
questions had a good deal to do with the amalgamation, besides which there were a number of 
officers in  the Trigonometrical Branch for whom there was no employment owing to the com- 
pletion of the triangulation of India. number of the Trigonometrical Branch officers were 
then being employed on topographical surveys whilst the topographical and revenue officers 
mere also indiscriminately employed on revenue and topographical surveys. Financial 
pressure first began to operate about 1876-187 8 ; when the complement of Imperial oEcers 
fell from 69 to 50 and oE Provincial officers from 168 to 135. I n  1875 orders were received 
for a reduction of four lakhs in the budget to be effected in three years, and the expenditure on 
surveys was reduced to a masimurn of 20 lakhs. (Letter No. 712 of 30th September 187 5 
from Secretary, Revenue and Agricultural Department, to Surveyor-General.) The sum of 
20 lakhs was intended to cover all classes of expenditure. The limit of 20 lakhs has not beell 
enforced in recent years. I n  1878 cadastral surveys were being conducted in the United 
Provinces and Bengal. 

I belonged to the Topographical Branch and joined prior to the amalgamation. After 
me no Imperial officer was appointed for six years, during which time about 20 steps were 
absorbed with a view to reduction of establiehment. 

S. The present administrative staff of the Department consists of (1) a Surveyor- 
General, (2) a Deputy Surveyor-General, (3) a Superintendent of Trigonometrical Surveys, 
(4) a Superintendent oE Forest Surveys. These officers divide up the work so as best to 
administer the Department. The Surveyor-Gene~al administers the horth-West Frontier 
and Punjab parties, and makes arrangements for all special trans-frontier detachments accom- 
panying military expeditions and political missions out of India. The Deputy-Surveyor 
General has all revenue and cadastral parties under him, as well as four topographical parties. 
The Supe~intendent, Trigonomotrical Surveys, administers all scientific parties, one topogra- 
phiual party, and the Dchra offices. The Superintendent of Forest Surveys administers all 
forest survey parties. 

4. At  thc Calcutta office there are three Assistant Surveyof-Generals in chargc of 
(1) Surveyor-General's Office and Mathematical Instrument Office, (2) Drawing and Map 
Issue Offices, (8) Photographic and Lithographic Offices. 

5. l'hsre is an Imperial and a Provincial staff. Prior to 1895 they were known as the 
Senior and thc Junior Branches. The Senior Branch was composed oE military o5cers and civil- 
ians promoted from the Junior Branch for specid good services. Uefore thereorganisation, there 
were 60 irl the Senior Branch and 163 in the Junior Branch; the reorganisation dimi- 
nished the number of rosts open to officers of the Army, and added them to the Previncial 
Service. At present the strength of Imperial o5cers is 40. I n  the Provincial Service the 
grades of Extra Deputy Superintendents and 1st grade of Extra Assistant Su~erintendents are 
filled by selection, and Provincial officers filling these appointments are considered fit to be 
placed in executi~e charge of palties. Provincial officers who joined prior to 1888 can ~ i s e  to 
Rs. 800 and a personal allox\rance of Rs. 200 ; officers joining after that date can only rise to 
Rs. 800 ; the total s t rendh  of Provincial oajcers is now 142. - 

6. The reoruitment of the Imperial Service is kept up by appointing o5cers of the Royal 
of oficers, Engineer6 and Indian Army who apply for service in the 

De~artment. There is no rule as to the ~roportion of Hoyal 
Engineers and Indian Army officirs but, generally speaking, one 1naian Army office; IS 
appointed to three Royal Engineers. The m a x i ~ u m  pay of a Royal Engineer officer is 
Rs. 1,600 as Superintendent, 1st grade. The salariee are consolidated. An officer entels 
the Department as Asaidant Superintendent cln Re. 500. A Royal Engineer oficer dran s 
in addition the pay of his military rank, but no o5cer can draw more than Hs. 3,600, unless 
hu holds an administrative post, 



&.-If tlle Committee found it necessary to increase the number of lrnpsrial officers, Col. J- R* Hobda~. 
have you any suggestions to make as to how they should obtain'tl~em, and wh:~t skps  i t  would 
be necessary for Government to take 7 

8.-Reference would have to be made to the Military Department as t o  whether the 
extra dema~~d for Royal Engineers and Indian Army officers could be met. 

7. As regards training, an Imperial officer first undergoes a course cf instruclion for a year 
a t  Delira Dun, after which he is appointed to a survey pnrty as an a~sktsnt .  He should remain 
there for a t  least two years to complete his education before he is given an executive charge, 
but of late years owing to the paucity of officers ~everal Royal Engineer officers have beer1 
O i ~ e n  executive cllarge oE parties after, and even before, the completion of their year's train- 
ing a t  Dehra Dun. Oficers should not, I consider, be placed in executive charge of parties 
under tbree years' service in the Department. This remark applies equally to Royal Engi- 
neer and Indian Army officers. There is one senior oficer in  charge of a party ; he is 
generally an Imperial oficer, but may be one of the 10 senior oKicers of the Yroviucial 
Service. f ith reference t o  the question as to how far the present establishment is ill excess 
or defect, I consider tbat, for the sake of eficieocy, there should be two Imperial oHicers 
with each party. At  present there is only one, and some of them have had insliffieieut 
training. 

8. I put in a statement, showing the designation of survey parties aud the administrative 
oficeia under whom they are placed, as it  stood on 14th November 1904. 'lhe last two 
columns of the statement show the number of Imperial officers now allached to the ya~ties, 
and the number which, I think, ~hould be attached to secure efficiency. The figure 41 in t l ~ e  
last column is irrespective of officers required for trans-frontier and other ex1:editions out of 
India. OE these 41, five may ultimately be Provincial. At  present only tbree Provincial 
officers are holding executive charges; these three have eerved over 34 yeare, and are employed 
as follows :- 

(l) Mr. McHatton, Cantonment Surveys. 
(2) Mr. Shaw, Superintendent, Provinc~al Surveys,  isa am. 
(3) Mr. A. W. Smart, in charge No. 6 Party (Bengal). 

Name of Pa~ties, Drawing 
offices, etc. 

So. 11 Party . . . 
,, 14 ,, . . . 
,, 16 ,, . . . 
, 18 , . . . 

N. W. Frontier Drawil~g 
O5ce. 

Simla Drawing Office . 
No. 1 Party . . . 
,, 2 ,, . . . 
, 3 , . . . 
, 4 , . . . 
,, 5 ,, . . 
,, G ,, . . . 
, 7 , . . 
,, 8 ,, . . . 
, 0 , . . . 

h a m  Detachment . . 
B.lngalore Drawing Office . 
Bcngal ,, ,, . 
United Province6 Drawing 

Office. 
Assam Drawing Offico . 

Carried over . 

~ ~ ~ ~ l ~ ~ ~ .  

N. W. Frontier . 
United Pravinces 

N. W. Frontier . 
Punjab . . 
Mueeooree . 
Simla . . 
Ccntral p~ovinces 

Berar . . 
Lower Burma . 
Bihar . . 
Chota Nagpur . 
Eastern Bengal . 
Burma . . 
U~~iled Provinces 

Upper Burma . 
Assam . . 
Bangalore , 

Calcutta . . 
Naini Tal . 
Shillong . . 

... 

gdministrativo 

Sui-veyor-Grnoral . 
Ditto . . 
Ditto . . 
Ditto . . 
Ditto ' . . 
Ditto , . 

Deputy Surveyor-Gcncral 

Ditto . . 
Ditto . . 
Ditto . . 
Ditto . 
Llitto . . 
Ditto . . 
Ililto . . 
Ditto . . 
D~lto . . 
Ditto . . 
Ditto . . 
Ditto . . 
Ditto . B 

... 

Naturc of opera- 
tions. 

Topog~sphical . 
Ditto . 
Ditto 

Ditto 

1.. 

... 

Topographical . 
Ditto , 

Ditto . 
Cadastral . 

Ditto 

Ditto 

DitLn 

Ditto 

Topographical . 
Traverse . , 

... 

. . . 

.., 

... 

IYPBBIAL 

- - 

Now. 

1 

1 

1 

1 

0 

o 
1 

l 

1 

1 

1 

1 

1 

1 

1 

13 

O P F I C E ~ ~ .  
p 

Shoiild 
be. 

-- 

2 

2 

3 

a 

1 

0 

2 

l 

2 

2 

2 

2 

2 

1 

2 

-- 
26 



Brought forward . 
Bangalore Training School . 
No. 12 Party . . 

* 
Col. J, R. Bobday. 

Name of Parties, Drawing 
offices, etc. 

No. 22 Party . . . 
p, a3 ,, . . . 
er 24 9, . 
8 ,  25 ,, . . . 

26 9 ,  . . 
Dehra Training School . 

S.. 

Bangalore . 
Sind . . 

Locality. 

India . . 
Do. . , 

Do. . , 

Do. . , 

Do. , . 
Dehra Dun . 

Topographical . 1 Superintendent, Trigo- 
nometrical Gnrveys. 

Nature of opera- 
tions. 

Triangulation . I Ditto . 

06ticers. 

Astronomical . 
Pendulum . 

Tidal and Level- Ditto . 
ling. 

blagnetic . ! Ditto . 

IMPEBIAL 
OFFICEBB. 

N ~ ~ .  Should I be. 

Superintelldent, Trigo- 
nometrical Surve! S. 

Ditto . . 

... I Ditto . . I 
No. 9 Party . . . 
,, 17 ,, . , . 
, 19 , . . . 
,, 20 ,, . . . 

9. Several Royal Engineer officers are now in charge of parties who have not had 
sufficient training. Lieutenant Browne, R.E., who joined the Department in 1903, has been 
recently placed in charge of a party working on the North-West Frontier. It was preferable 
to employ a very junior officer of the Imperial Service to a senior Provincial officer for this 
party as Lieutenant Browne had seen service on the Frontier and won a D.S.O. there, 
and i t  was desirable to employ him, though he had not had sufficient training in the Depart- 
ment. 

10. Q.-Do you consider that senior Provincial oficers are fit or will be fit to take charge 
of parties, and from your experience have such officers been a success? 

A. - I think officers of this class fit to be put in charge of parties have been the exception 
rather than the rule. Army oHicers owing to theh military training naturally possess a better 
sense of discipline than n Provincial oHicer, who would in such a case be working with his own 
kith and kin; and whose orders would therefore be more liable to disregard and dispute. I 
would certainly prefer to place junior Imperial officers in charge of parties to appointing senior 
Extra Deputy Superintendents or Extra Assistant Superintendents, because the latter cannot 
maintain the same discipline with their subordinates. The Provincial officers who can enforce 
discipline are rare and difficult to find. 

In  the Provincial Service there mere no men who could have becn promoted out of turn 
in order to relieve the pressure on the Imperial Service, and so set free officers with insufficient 
training. 

11. The Provincial Service is recruited by Europeans and Eurasians being statutory 
rlatives, and natives of India who have to pass a q ~ a l i f y i n ~  

Recruitment Service examination. The qualification for a ISnropean or Eurasian 05cere. is that he should have passed the High Scllool examination. 
A ~uropeau  or Eurasian must be between 18 and 23, whilst the limit of age for a native 
is 24. Candidates must be statutory natives of India. A native must have passed the 
F.A. examination. I t  was formerly the B.A. but the standard was reduced, as Bengalis only 
came forward, and it was desirable to secure up-country men. If the Provincial Service were 
increased, there mould he no difficulty iu getting nn additional number of candidates of the 
same cless without lomeriug the standard. (The number of men \vho have presented 
themselves for examination each year can be obtained in thc office, also the number who 
passed, and for whom there were no vacancies.) Every fourth vacancy must be filled up by 
a native of India; they go through the same examinations as the Europeans and Eurasians. 
I consider that natives should not be allowed to appear at the annual examiuations for the 
Provi~lcial Service. They should be ~~rornoted from the Subordinate Service of the Survey 
Department. Occasional promotions in this way are allowed by the existing rules for excep- 
tional good  erv vice. If the type of men employed in the subordillate grades were improved, 
it  woiild he possible to fill the appointmeuts of natives from this service alone. 

Superintendent, Forest 
Surveys. 

Ditto . . 

Ditto . . 
Ditto . . 

TOTAL . 

0 

1 

1 

1 

23 

I 
1 

1 

2 

2 -- 
41 

India . 
Bombay Presi- 

doncy. 

Madras . . 
Burma . . 

Topogrophical 
(Forests). 

Ditto . 
Ditto . 
Ditto 



1%. I consider t h t  the natives in  the Subordinate Service should not be required to pass Col- J- R. H o w .  
a qualifying examination, but the system ~hould be that of 

The President pointed out that in pure selection for good service. No native should rise above 
other Departments of the Govern- 
ment rose to a posi- the Sub-Assistaut Superiutendent grade or a t  most the grade 
tion in which tlley could be put in OE Extra Assistant Superintendent, 6th grade, on Rs. 300. 
charge of districts; they could By taking men from the subordinate grades they would 
become District Su~eriuteudents of probably never rise l~eyond the grade of Sub-Assistant 
I'olioe and Judges. Superintendent. The Native Provincial officers now in the 
Department can rise to any position in the Provincial Service, but are unfitted for the higher 
grades. Time will prove the truth of this statement. A t  present the natives that have been 

llave not yet risen above the grade of Extra Assistant Superintendent, 6th grade. 
Q.-How do the natives in the Provincial Branch of the Survey of India compare 

with other Provincial officers ? 
8.-It depends 011 what part of India the men come from.. The most successful candi- 

dates are Bengalis, owi~lq to their superior educational qualifications, but education alone does 
not a desil.able survey officer, nnd Bangalis are better fitted for sedentary pursuits. 

13. 1 am unable to answer the enquiry put by Sir J. Farquharson as to the social 
position of the natives who joiu the different services of Government. 

The effect of the reduction of the educational standard from B.A. to P.A. cannot yet 
be as it  has not had time to work; probably there would be no difference in the 
educational needed for the survey profession, as distinct from other branches 
of the Government service. I do not think there is much difference between the socia! 
position of those who are promoted from the subordinate grades and those who enter the 
provincial Service by competition. By the rules, as they stand, the Surveyor-General is 
practically compelled to promote an inferior Provincial officer, if there is no glaring report 
of inefficiency agginst his name, otherwise he would have a grievance. If natives were not 
promoted to grades above that of Extra Assistant Superintendent, 6th grade, they would also 
consider they had a grievance. 

14. Imon SBarif Khan, the senior native in the Provincial Service, was promoted from 
~ ~ ~ ~ i ~ ~ d  as to the native officers the Subordinate Service, after 20 years in  that service ; he 

at present serving in tho Provincial had done some excellent work on the frontier. I can give no 
Service. particulars as to his abilities. I do not know him personally. 
He is a north-country man. 

Aulad Hussakn, joined as a computer a t  Dehra Dun, and entered the Provincial Service 
by competition : he was in several parties. H e  is a high class mathematioian, but of no use 
for out-door work ; is not a B.A. ; he is a north-country man, and is now back again in the 
Dehra office. 

Hahmat Ullah joined as a computer, and entered by competition; he has never worked 
under me. 

Nklrnoni Chattecee, a Bengali, entered by examination. He was placed in charge of 
the Godavari Detachment. SO long as he had only three or four traversers to supervise, he 
conducted the work satisfactorily, but as soon as the amins arrived to take up the detailed 
survey, 11e went sick. H e  has been recently transferred from the Godavari to the United 
Provinces. 

Anrar Skngh entered the Department by examination. He is a north-country man; he has 
done very well, and isa  better class of man than a Bengali, and is now in charge of a Forest 
Survey Camp. I have asked the officers in charge of parties to report on the Native 
Provincial otticers working under them. Their replies will he put a t  the disposal of the 
Committee. 

15. I do not think that natives compare unfavourably with the Provincial Europeans 
and Eurasians. I t  is very difficult to find out how a native entering by examination is going 
to turn out, even after the usual period of probation. Some natives have been rejected 
before the completion of the prol~ationary period. The length of probation is one year a t  
Dehra Dun, and one year in a field party. 

Transferring natives from one part of India to another does not affect them, since they 
are liable by the rules for service anywhere, though naturally they would prefer to work in 
their own country. 

16. The strength of the Subordinate Service is not fixed ; the numbers vary according 
to requirements. Sub-mrveyors are first enlisted as pro- 

Examined regarding bationers on the temporary establishment, and they are only dinate Servioe. 
brought on the permanent list, if they have worked well, whilst 

in temporary employ. Their service counts towards pension from the beginning of their tempo- 
rary service, if they are subsequently made permanent. The officer in charge of a party sends his 
recommendations annually to the Surveyor-General regarding the pay and promotion of surveyors 
and sub-snrvegors. 'I here is no hard-and-fast rule, but an increase of salary is generally given 
after every third year of approved service. The sub-surveyors are picked up wherever they can 
be found and trained by us ; they are frequently relations of other sub-surveyors. They are 
started on salaries of from R-. 12 to Rs. 15. After five or six years they may get to Ra. 20 or 
be. 25. Then if they have worked well, they are recommended for t r a d e r  to the permanent 
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col, J, R. Hobd.~. and receive from Rs. 26 to Rs. 100. There are no fixed grades. The surveyors 
and sub-surveyors on the permanent list now number about 200, and those on the temporary 
list about 300. If educational qualifications were insisted on, and a hope held out of sub- 
sequently entering the Provincial Service, a better class of men might be recruited both 
as sub-surveyors and draftsmen. Educational centres have been tried, but without success, for 

Colonel Longe explained that in 
the native students find they can get better pay elsewhere in 

this matter the Surreyor-General other departments. Unless the Survey Department offers 
had the poaera of a Local Govern- higher pay, i t  will be difficult to get educated men. I n  order 
ment, but i t  has been customary to to get natives who have passed the school final examination, 
consider that the maximum to bo i t  would be necessary to offer Hs. 25 t o  Rs. 120. At present 
given is Rs. 100. the rates of pay are left a t  the option of the Surveyor-General. 

17. I would prefer, even if higher pay were offered, to keep the men as probationers on . - 
I t  waa pointed out to witneas t h e  temho;ary list for 5 or 6 to see ho; they shaped, 

that crichton had said whether they had energy and aptitude for their work. The 
number of candidates was eight natives we recruit as sub-surveyors and draftsmen are not as 
times the number thnt oould be good as thev should be. The right class of men cannot be 
employed. got withoui offering higher pay.- Our budgcts are cut down, 
and in order to turn ont work cheaply, we are compelled to employ natives on low rates of 
pay, though the best plan would be to try colleges with a view to getting educated natives, 
and offer better openings iu the Department. I would promise them permanent employment, 
if t,hey proved satisfactory after a probatiouary period. 

Q.-Would you offer permanent employment without a period of probation? 
A.-No. I do not like that. 
Q.-But you must offer something. You must give them certain definite prospects, if you 

Colonel Longe =id that if ad- want a better 'lass men' 
vertisements were put in the Gazeth 8.--The colleges should be asked to devote some time to 
otfering and each rates of Pay* texhing natives map drawing as well as plan drawing. I t  is 
no doubt there be hundreds Of important that sub-surveyors aud even draftsmen should know applications. 

English ; a t  present the majority do not. 
18. Draftsmen are paid too little. A student leaving a collegeoften gets Rs. 40 to Rs. 60 

in the Public Works Department as a draftsman. The Survey Department rates have lately 
been raised ; men now get Rs. 20 or Rs. 12, and directly they can'dmw fair maps, their pay is 
r a i d  to R.s. 25 or RE. 30. The fixed establishment at  the Calcutta and Dehra offices start on 
a salary of Rs. 6 which is a ridiculous salary to offer a draftsman. I n  the Calcutt;~ and Dehra 

offices the junior section of draftsmen get £ram Rs. 6 to 15, and 
Colonel L o ~ g e  explained thatthefe the senior from Rs. 25 t o  Rs. 120, i.e., natives. Europeans 

$ ~ ~ ~ ~ ' ~ ~ ~ : ~ 8  b ~ [ ~ ~ ~ ~ ~ .  '" get Rs. 60 to R s  300. At present the native draftaman 
gets less than in other Departments, such as the Public Works 

Department. We cannot induce students to remain with us owing to the low salaries offered. 
19. Map drawing as well as plan drawing should be part of the curriculum of our colleges, 

where the Government of India should encourage ins~ruction in the ar t  of map drawing and 
60 educate students as draftsmen. At present plan drawers get Rs. 60 to Rs. 70 in the 
Public Works Departmcnt and other Departments straight away. Since they are geuerally 
taken on temporarily, their chances of getting permanent employment are less. The Depart- 
ment has been trying to get these students from colleges with offers of higher pay, but as we 
do not offer sufficient pay at starting, they cannot be induced to come or e l ~ e  they leave us soon 
after joining ; besides they are not map drawers and have to be trained. The draftsmen on a 
pay of Rs. 300 are not very superior to native draftsmen; tlley are simply European or 
Eurasian draftemen and not in the position of superintendents : they might well be abolished. 
Sub-surveyors in topographical parties are generally required to dram their own fair maps 
during the recess. On this account they seldom get any leave. 

20. There are very few parties with soldier surveyors except on the Frontier. Soldier 
surveyors are generally too thick-fisted as draEtsmen. 

Questioned to "ldier sumeyors' Soldiers pet two years' traininz at Roorliee which enables 
them to carry on a route survey with a cornupass or $me-table. They mould probably be more 
efficient as surveyors with longer training in the Survey Department (five years perhaps). 

el .  Q.-If it were decided to suddenly increase the Provincial establishment, how 
would you grade the men brought in so as to minimise the 

General. difficulties that would arise as regards stagnation of promo- 
tion ? 

A.-It would be quite possible to give them certain rates of pay after a certain number of 
years' service, but I would not recommend it. 

Q.-Could you not take men for an ordinary term of years as a commercial firm does 
Say that there would be no  ensi ion, but that there would be a higher rate of pay,-would they 
come in that way, if you are taking on men for a special programme? 

A.-No, There are no surveyors or draftsmen capable of making maps in the field and 
then fair drawing them, in the open market in India. We have to train all our own men. 
Europeans from home would not do a t  all, because they would be very expensive, and would 
know nothing of the cuetoms and languages of the country ; besides our methods of work are 
somephat different from those in vogue in Europe. 



22. On active service the placing of surveyors under the immediate orders of the J. R, 
anestioned by ~ ~ l ~ ~ ~ l  re- General commanding the troops is a mistake. l think the 

gsl.,~lng o&ticera and surveyors ec- 1nteUigence Branch should have nothing to do with map- 
companying armies on active service. ping. 

The senior sarvey olficer with an army in the field would, of course, be under the orders 
of the military and should be nominated as a member of his staff, but all survey 
otficcrs subordinates accompanying brigades or detachments of an army should receive 
their orders from thc scnior survey other. What I mean to imply is that whilst survey officers 
and subordiuates woultl carry out surveys, whenever and wherever required for military re- 
quirements, military staff olficers should not be allowed to interfere with the methodg and 
princil,les on which surveys are usually conducted by survey olticers on field service. Our 
surveyors should not be told off to uudertake route surveys, which is the work of the Intelli- 
gence Branch. The duties of a survey officer with an army in the field are mainly confined 
to  the making of geographical maps of the theatre of operations. Houte surveys undoubtedly 
assist in the compilation of such maps, but owing to the want of training in geographical 
\vorIr a t  our military colleges, route surveys conducted by officers in the Army are difficult to  
locate with any degree of accuracy on a geographical map, unless they are supervised by pro- 
fessional survey o5cers in the field. 

As an iustance of the dificulties which arise, I may mention that during the annexation 
of Upper Burma, when I was senior survey ofticer, a surveyor was eent out by the military 
staff to do route surveys contrary to my instructions. I complained and asked that the SW- 

veyors should be directed to do only such work as could be correctly located on a map. At 
tire conclusion of the military operations this surveyor was compelled to go over the whole 
ground again before his work could be utilized. This would have been avoided, if the staff 
o t b x s  had not interfered. 

23. Our standard maps are published on the scale oE 1 inch=l  mile. They are drawn 

Examined regarding the Survey 
in the otbces of survey parties, and submitted for approval 

of h d i a  maps. before publication to the admioistratlve olfiwrs who decide 
whether they satisfy the standard of quality. No particular 

outturri is called for ; i t  varies accordiug to the strength of a survey party, and the nature of 
the country to Le surveyed. The oflicer in charge of a party knows the country and what the 
merl can turu out, and makes out an approximate programme annually which is generally 
carried out. 'lhere is :L weekly return of what each surveyor is doing. 'I'hese al.2 submitted 
to camp officers wbo send in reports to the o5cer iu charge, who again sends in  a monthly 

progress report to his administratlve othcer. I produce * AoT~.-Specimens are specimen forms* of these reports. I think the estimate made 
to the evideuce. last year by the Departmental Committee of the cost of an 
average survey party is fair. I mould prefer to answer questions on this point after receiv- 
ing the answers to certain questions 1 am circulating as to averages for the past five years. 

24. Q.-Do you think it affects the estimate that the survey should be on the 2-inch 
scale ? 

A.-NO. 
Q.-Would you recommend the 2-inch scale everywhere for topographical survey, whether 

hills or plains? Do you think the cost would be any greater than on the l-inch scale ? 
A.-No. 1 do not think i t  would make any material difference in the cost, and a man can 

work just as fast on the 2-inch scale as he can on the l-inch. For field work tbe 2-inch scale 
of survey is preferable in every sense to the l-inch scale which should be abolished. I speak 
from considerable experience in work conducted on both scales of survey. Our standard maps 
should continue to be published on the l-inch scale, but the scale for field work should be 
2 inches = l mile. 

25. I n  Madras and Bombay the Imperial Survey Depart- 

26. I n  the Punjab, cadastral surveys were conducted by the Survey Department up to 
1889. Since then they have been carried out by local agency on primitive methods known as 
the square system." The local agency village maps are being utllized by reduction in the 
compilation of topogral~hical maps, but their work has to be checked and supplemented by us 
~n the field. Sollle €heels have thus been completed in the'punjab, but there.are large arrears of 
work remaining. Many districts have been cadastrally surveyed, but the mapr await reduction 
and supplementary survey before topographical maps can be compiled. There is only one 
survey party in the Punjab. Until another party commences work in the Province, it  1s 
impossible to bring out topographical maps of these districts a t  a reasonable date. 

27. I n  the Uuited Provinces there ie a Superintendent of Provincial Surveys, or 
in other words, of cadastral surveys, who belongs to the Imperial Department. H e  is assisted 
by sir or seven Provincial officers. Original cadastral surveys in t h e ~ e  districts are drawing 
to a close, and the work is now mostly restricted to the revision of cadastral maps in Hamirpur 
and Banda, which is, strictly speaking, not work for the Survey Department but for the Land 
Hecords Department. The Superintendent is subordinate to the Director of Land Records. 
All cadastral surveys are paid for from local revenues, but traversing is an Imperial charge 
a t  the rate of Rs. 3u per square mile traversed, A drawing oEce is compiling maps from 
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col. j, R. H,,M*Y. these cadastral surveys, but the work is much in arrears due to insufficient establishment. All 
these maps should be tested and supplemented in the field, but there is no establishment for 
taking up this worlr. 

28. In  Bengal, there is also au Imperial Superintendent of Provincial Surveys who is not 
subordinate to the Director. He works under the Board of Revenue. No monthly returns of 
work are received by me from Bengal. The Survey Departmeut exercises no control over  he 
programmes of, or the expenditure on, cadastral surveys in the United Provinces or Bengal; 
the Deputy Surveyor-General only secs that they are conducted on professioual lines. The 
expenditure in Bengal does appear in the Survey of lndia Budget. 

29. I n  lhe Central Provinces two Provincial officers have been employed for some years 
past by the Land Records Department, and one is still so employed. 'l'he Survey of India 
had no concern with them. These o5cers were seconded. 

SO. The ofhers employed on cadastral sul.vcys in Bengal, the United Provinces and 
Assam are not seconded ; tbe Depgrbment cannot employ other ofticers in their places. If Local 
Government0 extended their cadastral operations very much, this would hamper tlre t o p -  
graphical work of the Survey Department. There is a fixed establishment, and if Local 
Governments take more of our men, there are necessarily fewer left for other work of the 
Department. l'he only Proviucial ollicers seconded are eight in Burma in the Land Records 
Department, and one o5cer in the Central Provinces. The1.e are no disadvantages iu second- 
ing, for the officers seldom return to the Department, and other men take their places. I t  
would be preferable to get rid of the men employed by Local Ciuvernrne~~ts from our rosters. 
They are only employed on cadastral work, and should they ever return to us, they are bound 
t o  have lost a good rleal of their professioual knowledge, and contracted slack habits. 

31. I n  Burma cadastral surveys are conducted entirely under the supervision and conlrol 
of the Imperial Survey Department, but no record writing is doue by us. The maps are then 
printed and made over to the settlement otiicers. All original cadastral surveys iu Burma are 
done by the Survey of India, and chargcd to the Government of Burma. The Land Records 
Department undertakes extension surveys, where fresh cultivat~on is started. 

32. Undoubtedly in  all alluvial tracts, devoid of bills and undulating country, there must 
be a gain in utilizing cadastral surveys, especially those 

Questioned regarding the utili- that have been conducted by professions! agency, but every zation of cadas~ral material for 
topographical lnnps. map so compiled should be looked upon as a preliminary issue, 

auu requires checking in the iield and supplementary survey 
in a greater or less degree, before it  can be accepted ae a final standard map, embracing mrlitary 
and geueral requirements. 'l'he ~ a v i n g  eEectcd by utilizing cadastral n~aterial in the compil- 
ation of topographical maps, as contrasted with the cost of a resurvej ol' any area is a muot point 
and not easy to get a t .  Undoubtedly it  depends on the character of the count1.y-in Ueugal 
there must be a gain in utilizing such material, also in the Ganges Valley, the United Pro- 
vinces and the Doabs of the Punjab. 

Q.-Would i t  be possible to lay down any criterion as to where economy ends and extra 
expenditure begins, aud is there any gain in accuracy? 

A.-In the Central Provinces the Department endeavoured to use some village mape 
done by local agency which were tbund to Le totally deficient in topographical detail, and 
which were of no use whatever, except for layiug do\vnvillage boundaries. I am collectingsome 
data from executive oflicers in charge of partles on these points to lay before the Committee. 

33. Topographical maps are geuerally phlished during the year after survey, but a great 
deal depends upon the block iu an ottice ormng to the exis- 

Examined regarding the pulrli. tence of arrears, and the strength of establishmeut to deal cation of maps. 
with them. 

Q.-Major Crichton says his standard maps compiled from cadastral Eurveys should be 
got out in two years after survey, but he hopes to reduce the figures by six months. Do you 
accept that ? 

A.-Yes, now that  he has got together the drawing establishment needed to deal with the 
work. 

Cadastral work does not a t  a11 delay tbe publication of topographical maps in Burma. I 
do not think there are older districts in the United Provinces than Meerur. I n  the United 
Provinces, the delay in bringing out standard maps was due to the fact tbat no Drawing office 
was established for the compilation of such maps 1111 kive ycars after the cadastral surveys had 
commenced. The Department has hardly ever doue tlavers~ng for purely topographical work. 
All traversing has been done for future cadastral surveys over cultivated areas. 

34. Q.-Traversing in the United Provinces costs Rs. 30 a square mile, while the cost of 
a topographical survey may be as low as Rs. 25 ? 

8.-We only resort to traversing in topograpical surveying wherc triaugulation is impos- 
sible, and that is seldom the case. 

Q.-If you are simply doing to~ographical survey, mould you dispense with the whole of 
that Rs. 30 tor traverse work, or would there be any traversing work to be done? 

A.-Where no previous traverses have bcen carried out, we should in the plains bave to run 
a certain number of traverses to supply fined points for the plane-tablers, bat the cost of these 
traverw. would be far lacs than thoce necessajy for cadaitral surveys. 



35. Q.-Should cadastral surveys always be preceded by traversing ? Col. J. R. Bobday. 

A.-According to modern ideas of cadastral surveys, I think they should uudoubtedly be 
b s e d  on traversing, 

36. Q.-Do you think there would be any advantage in trying to get cadastral work 
that ie still shown in the estimates as chargeable to the Survey of India, and is the0 trans- 
ferred, taken out of the budget ? 

A.-I thiuk i t  would be a distinct advantage to distinguish fiscal surveysfrom other survey 
and scieutific work. Tbis would tend to minimise mistaken ideas as to survey expndlture. 

37. The scheme recorded in Colonel Louge's notes for the Survey C o ~ ~ ~ m i t t e e  as Colouel 
Gore's scheme was really drafted by myself. I advocated i t  

Exanlined regardillg the proroe'd six or seven years ago, when I first came to the Calcutta office. 
drcentrnli~ntion Depa"ment I have freque~itly brought to notice the necessity fur increas- under three Deputy Surveyors-Ge- 
neral. ing the administrative staff and for decentralising the Draw- 

ing and Map Issue ollices. I think Mr. Fuller's suggestion 
regarding an annual conference to the sulvey programme in a province a very good one, but 
pra.&ically administrative officers have hitherto always consulted Local Ciovernments as to 
survey programmes. If t h ~ e e  Deputy Surveyor-Generals are appointed, it  would be quite 
possible afid an advantage for them to take over the control of forest surveys in  their respec- 
tive Circles. 

38. I think the objections to the trausfer of the offices f ~ o m  Calcutta to Dehra Dun 
insuperab!e on the score of expense, and nothing would be 

Transfer of from gained thereby. The clilnate of Jlehra is not much better to Dehra. than Calcutta, aud fever is very prevalent. The surround- 
ings are unsuited for the training of juuior officers and suboidinates. The climate of Calcutta 
is bad no doubt for map reproduction, but I do not consider it aEects the efficiency of  he 
engravers. What is wanted for a Photographic-Lithographic office 1s a dry climate like Poona, 
or Bangalore. 

SQ. There is no doubt mape would be published much quicker, if there was no extra- 

Extra-departmental work. 

Department should have 
manuscripts, and wol.k of a 
Yoona. and also a certain 

- departmen&l work. It  cannot be altogether excluded, as 
for instance, irrigation, military, and railway maps. The 

nothing to do with the illustraling of books reproducing Gurmukhi 
similar description. I t  might be possible to get such work done a t  

-. .- . amount in England. I cannot say if refusal by the Department to 
do such work wnuld lead to private enterprise coming forward. Extra-departmental work 
sllould not be al1owe:l to iuterfere with the work of the Ljepartment. If a separate office were 
btarted for extra-deliartmental work, i t  should not be in Calcutta. I cannot say ~f this wudd 
l a d  to a large initial outlay. The Drawing ofiice is also inflicted nith all kinds of extra- 
departmental work which is often the most troublesome. 

40. There is no objection to a Local Government bringing out +-inch district maps. No 
rule has ever been laid down that the Department should produce maps of culy certain scales 
previouely lixed. We are asked to supply maps on all conceivable scales. 

41. Maps in connectia~~ with military manceuvres must also Le done by Lhis Department,. 
Nobody co~nplaius I,£ the size of the sheets, 34.q X 27". 1 

Sir J. Farquharson ex lained consider that an early effort should be made to publihh stan- 
the COmmitle' "' em- b d  sheets i u  a completed form, i.e., full up to glaticule plo~ed in England. 

limits. A t  present there are mauy sheets ill a fragmentary 
state, and these give endless t,rouble in t h e  Map ~ S E U ~  office. These fragmentary surveys have 
only to be put together to make the staudard sheets complete, but a t  present there is no estab- 
lishment available to undertake this work. 

42. I wish to add a few remarks which, though they do not apply to the subject of topa- 
graphical maps, do affect the organisation of the Depart- Employment of offioers by Local ment. Governments. I refer to the depletion of officers due to their em- 
ployment by Local Governments on Land Records and other 

Provincial work. At  present the following officers are so employed :- 
Imperial Provinoial 
officers. oficers, 

UnitedProvincee . . .  1 7 
A a s m  . . . . . . . . . . . . .  2 
Burma . . . . . . . . . . . . .  8 
Central Provinceu . . . .  1 

The eight Provincial officers in Burma, and one in the Ceutral Provinces are seconded, 
and obhers have been recruited to take their places, but their names are   till borne on the 
departmental rosters. 

The one Imperial and nine Provincial officers in tbe United Provinces :md Assam are 
not seconded, and the departmenbl establishmelit is consequcntly deficient tolhia extent. 

The officers in the United Provinces are now principally engaged in the revision of cadas- 
tral maps, an e~uployrnent which has hitherto beell conbidered as essentially the work of the 



col. J. R. Robclay. Land Records Department ; while one :Provincial officer is engaged on road surveys for the 
Public Works Deparlment and on municipal surveys. 

I n  Assam the two Provincial officers have been almost exclusively employed on Land 
Records work. 

43. I n  1897, my predecessor Colonel Sandeman urged the necessity for creating establish- 
ments in all Yrovincial Land Records Departments tor the up-keep of cadastral maps and 
records, and pointed out that witbout such maintenance, a resurvey will be inevitable a t  the 
next settlement of every district. Since then I have on several occasions brought this subject 
to the notice of Local Governments; but with the exception of Burma, no Province, to my 
knowledge, possesses a Land Liecords staff ca~able of carrying out this important measure 
with any pretence to efficiency, and the question has  generally been shelved. 

I wish, therefore, to urge  he desirability oE instituting an enquiry on the organisation 
and working of the Land Records Departments in every Province with a view to settling the 
following questions once for all :- 

(l) W hather i t  is practicable or desirable on the plea of economy to organise establish- 
ments and establish survey schools, and thus strengthen the Land Hecords staff 
for the efficient maintenance of cadastral maps, as recommended by Colonel 
Sandeman. 

(a) Whether it is not possible to put an end to this demand by Local Governments 
for the servicesof our o5cers for Land Records work. 

As regards (e), I propose that Revenue o5cers who are intended for future employment 
in  Land Hecords Departu~ents should, a t  the commencemeut of their service, be attached t o  
our cadastral survey parties for a three years' course of training in cadastral surveyiug and 
record writing, and be paid for by Local Governments, while under such tuition. 

44. Another matter which I wish to impress on the Committee is the harm that has 
been done in the past in handing over survey work to ama- 

Neclassity for professional teurs ; and starving the Survey Department. I t  is only of in cadastral sv.rveys. late years that i t  has been possible to examine and form an 
opinion on such work, and show that it  has proved to be a false economy. I n  the Punjab, 
for years past, we have been called on by that Government to endeavour to patch up, and 
reconcile discrepancies due to the primitive methods of survey by local agency that are in 
vogue in that Provil~ce, and we are still sinkil~g money in this futile attempt. Compare the 
cadastral maps 01 Madras aud Bombay or of the Central Provinces under the control of the 
Local C;overnment with those that have been executed by the Survey of India. To vindicate 
my statement 1 would mentiou that the Bengal Government commenced to undertake surveys 
under amateur supervision, but soon found that they could be done cheaper and better by pro- 
fessionals, and have now wisely decided that all cadastral surveys are to be carried out by the 
Imperial Survey Department. 

45. There is also a great need in the Department for a full and clear chrouological history 
of topographical, and of revenue surveys, including Land 

for a Of the Records surveys, province by province. The only extant Department. works we have on the subject are the editions of " Indian 
Surveys " by Markham and Blaclr, but they are mere outlines, and only deal with the subject 
in a general and perfunctory way, and are of very little practical use departmentally or as 
books of reference, whilst they are deficient in information of vital importance. I venture to 
think that had such a history been available, the labours of the present Committee would have 
been considerably facilitated. 
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1,ieutenant-Colonel F.B. Longe, ROE, Surveyor General of India, and Member, Llent..Col. 
IndiaXSurvey Committee. F. B. Longe. 

[Calcrlta, 8/h February 1905.1 

1. The Surveyor General has absolute discretioil to accept or refuse demands by Govern- 
ment officials for maps on any scale, provided in case of accept- 

Scales of mnps issued by the Sur- auce, thc work requires no special cstallishrncnt to carry it out, 
vey of India. and he has the material for preparing thc map in his ofice. 
To my knowledge no ordet s have beeu issued as to the scales on which the Survey Department 
should publish its maps. I believe the matter has hitherto been left to the discretion of the Sur- 
veyor General. The quarter-inch map or Atlas of India dates back to the beginning of the last 
century. No doubt the matter of scalc was decided in consultation with the proper authorities a t  
the time the Atlas was commenced. As regards standard sheets on the l-iuch scale, when a 
survey is decided on, the scale of the map is discussed mith Government. There has never been 
any systematic survey for the preparation of a map of Iudia on any one scale. The wliole system 
has been patch-work. As regards thc Siud map on the half-inch scale, the question of scale was 
discussed with Govelnmcnt. Such pointe would come up whcn submitting tlic yearly pro- 
gramme of work to Government Eor sanction. As regards general maps of India, I have never 
Itcad of any special orders from Government as to whether the scale should be A" or bar', 
etc. 

2. Tlie ,,zraufaaa map was discussed at  the Scveuth International Geog~aphical Congress 
in 1899. It is a portion of the map of the world which has, I belleve, bcen uudertaken by every 
European nation within its territorial limits. The commencement of this map was certainly 
mentioned to Government. 

3. The various general maps arc prcpared in accordance with the requirements of the 
country. I n  Upper Burma maps were prepared on the 9" scale, because there was not sl~fficicnt 
material to prepare maps on the j" or any largcr scalc. 'I'hie is the case also with regard to 
parts of Persia. The general maps of India arc prcpared from existing maps on larger scales. 
Some have been preparcd by photo-zincography and some are engraved. I shall ~ubmi t  a list 
of all the small scale maps which are prepared. 

4. I f  i t  is decided to make a general topographical map of India, I mould recommend a 
scale of 1" = 1 mile. My reason is that a map on a smaller scale is of little practical value, 
while the cost of a larger scale map of the whole area would be prohibitive. I n  Burma thc 
topographical surveys are being carried ont on the 1" scale for publication on the same scale. 
'The Department has never surveyed for topographical maps on a smaller scale than 1"  = 1 
mile, though in the deserts of Rajputana and in Raluchistan and on the Frontiers generally sur- 
veys or reconnaissances have in part been made, and maps have bcen published on the 4" or 4" 
scales. There are other places which have been surveyed on the 2" scale, and the resulting 
maps have been published on the 1" scale. I n  Baluchistan triangulation was regularly done 
in advance. The Military authorities are, I believe, considcling the question of resurveying 
the whole of Baluchistan and the Frouticr on the 1" scale. I object to this on the grounds 
that such ascale would give very little more information than is already shown on thc a" maps, 
and it would be a waste of money to do it. If i t  were done a t  all, the survey should be on 
the 2" scale. The Department does not publish 4" lnaps from 1" sarveys. Ordinary topo- 
graphical parties survey on the l" for publication on l". This is the usual rule, but there are 
several exceptions in which 2" surveys have been carried out, specially in the Bombay Presidency 
and in Allahabad. I n  the case of Allahabacl the villages were so small that the boundaries 
conld not be shown on the l," and so the maps had to be published on the 2" scale. 

5. If i t  is decided to publish a topographical map on the 1" scale as a general rule, I would 
Scale of survey. strongly urge the survey of the mass of the country on the 2" 

scale for reduction. But there arc large areas in the hills and in 
quite unopened country where this would be too expensive, and also where no more information 
could be got on the 2" than on the 1" scale, besides which there are difficulties in getting about 
such country. I n  the Lushai hills and in many parts of Burma and Assam the jungle is impene- 
trable. These remarks would not apply to Chota Nagpur, which is thickly populated. AIy chief 
reason for mentioning these tracts is that they are sparsely populated, there is no trade, and 
the roads are few and far between. I am referring to the surveys of the present time. Such 
areas should be surveyed on the 1" scale and published on that scale, even though the maps 
may have to be supplemented in future by a larger scale survey as the country becomes opened 
UP. 

6. Where the survey is done on the 2" scale, I would agree to recommend that an arrangement 
shorlld be made for making maps avnilable on that scale, if there is a special demand for thcm, 
but I would not publish regularly on the 2" male, as I would almost always draw such maps 
for reduction to the 1" scale. The reproduction would be carried out by the process most suit- 
able and economical a t  the time. 

7. I do not agree mith Colonel Hobday that the 2" survey is not more expensive than the 
l". 1 consider a 2" survey is considerably more expensive than a 1" one ; but it  depends very 
much on the nature of the country. I n  the case of certain countties, especially flat countries, 
where traversillg forms the basis of nrapping, there vould be very little difference in the expense, 
but the moment work beglns in hilly or intricate country, w h e ~ s  the work has to be dolle by 



Llent.-Col. 
F. B. Longe. 

table intersections from trigonometrical points, the exppnse wonld be considerably greater. 
This is a matter I should liltc to explain to the Committee in more detail a little later. 

8. I lwoduce figures ~howing the difficulty of arriving at  any exact cot~clusion as to the cost 

Cost rates of tc~pogr~phical survey. ( f a topographical survey in different c!asses of country. The 
cost of triangulation in Sind for the 2" scale works out to 

Rs. 5-6-0 per square mile for 7,656 squarc miles; the cost of traversing in Sind on the 2" scale 
works c,ut to Hs. 11-5-0 per square mile for 19,890 square miles; the actual topographical sur- 
vey on the 2" scale works out to Rs. 14-7-0 per square mile for nn area of 17,485 square miles. 
The smallness of the arca triangulatcd is due to the fact that in some countries, such as parts 
of Sind, triangulation is uot suitable as a basis far topographical survey, and traversing bas to 
be resorted to. 'I'!le approximate cost of a topographical survey on the 2 scale in Sind is Rs. 27 
a square mile, omitting triangulation. No. 15 Party working in Sind on the 1" scale sur- 
vejed chiefly in the hills approsimately 10,000 quart miles a t  Rs. 17-2-U per square mile all 
told. - 

The total cost of the 1" survey of Mysore was Rs. 9,07,626, which comes to a mileage 
rate of Rs. 29-5-4 for the whole area surveyed. Thnt includes drawing the maps. The Mysore 
figores include 84 square miles on the 4" and 57 square miles on the 12" scale. The average 
mileage rate was cnhar~ced by the slow progress of survey during tlle firet three years, owing, 
I believe, to famine, and to the men being not fully trained. The Mysore map was surveyed 
and published on the 1" scale. The actual plane-tabling was carried out mainly by Proviucial 
service officers on comparatively high pay, yet the cost rate is not high, and tends to show that 
cost is not necessarily proportionate to the pay of the surveyor, and that i t  is advisable to search 
for a better class of man rather ha11 to increase the numbor. I have more to say on this sub- 
ject later. 

The cost (,f topographical work in the Shan States varied from Rs, 11-8-0 to Rs. 40-7-0 
per square mile. 

9. Rupees 30 per square mile would be a fair rate for the whole of India for topographical 
work including triangulation, aud traversing on the 1" scale. This i~~cludes drawing. The 
corresponding figure for the 2" scale would vary enormously ; in easy ground it mould probably 
be Rs. 4.5 ; iu dificult ground it might be as much as Ks. 90. Survey on a 2" scale isim- 
practicable in large areas of Iudia owing to irnpellctrable jungle where the outlay mould be 
prohibitive, owing to physical difficulties. I do not think there would be much difference in the 
amount of detail shown on the maps of such areas in Bnrma, whether the survey were made 
on the 2" or 1" t o  the mile scale. 

10. I think the new 1" maps ~hould be regularly contoured. Better resultant maps ~hould 

Contoun. thus be obtained thau even those of the present Burma series. 
Contours ~hould in the plains and iu minor hills be at  50 feet 

intervals. I t  would not be possible to show 50 feet contours on the 1" scale in the steeper hills, 
and an interval of 100, 150, or 200 fect in accordancc wit11 the ground would have to be selected, 
with some footnote on the maps explaining the fact. I n-ouldnot recommend changes in con- 
tou~ing  at definite heights above sea-level. The ground levels oE large areas of India are very 
variable, and no one rule could well bc made applicable to the whole country. For instance, ~f 
me said that above 3,000 feet contours should beat 100 feet intervals, we should havc prac- 
t i ca l !~  no 50 feet contours in the undulating ground in parts of hfysore, or in the Quetta plains, 
or in the Shall States. I suggest that t,he matter sl~ould be held over for discussion at a later 
stage. As the countl-y varies so much, i t  moold I)c better not to lay down a hard-and-fast 
rule. 

11. As regards hill shading and the difficulty O F  reading malls, I would adhere to the 
shading of hills in l~romn. 1 monld gradually redraw the lIill shading. whole of the maps, even the 1" maps which have the con- 

toul-ing practically correctly shown but in blaclr. This should be done when the time for revision 
comes round. As a matter oE fact, there has been an enormous variety in the style iu which 
the maps have been drawn and even surveyed. Fornlcrly all names were hand-printed, as in the 
Mysore maps. Now the names are tppccl. I nronld strive to get a uniform style for the mhole 
series of 1" maps of India. I accept the Burma pattern generally. My plan mould involve 
redrawing every l" map prepared l~cfore the Hurma pattern was adopted, but, as thc maps 
will mostly require hcavy revision, this mould g ~ ~ ~ e ~ . a l l y  be tlecessary in any casc. I consider 
there should be a vastly greater number of levels t h ~ o u g l ~  the country. Good photographs can- 
not be obtained of the older maps, which havc got dirty and stained. 

12. As to the question whether I should prnpose to continue-the publication of the 1" 
standard sheets when redrawn by photo-zincography, I have 

Method of reproduction. never thought of anything else but photo or hello-zincography 
for maps on this scale, but I should prefer to have the final maps engraved. I mould publish 
the ~.evised maps at  oucc in any casc by photo-zincography or belio-zincograph~. I infinitely 
prefer au engraved map to any oiher, but the c1uestion of cost and time is very impo~tant. 

13. It is not possible for me to come to an immediate conclusiou as to the number of spirit 
levels which should be shown on a standard sheet. Levels 

Levels. should depend to a great extent on the roads, and on the 
extent to which the country is, or is liltely to be, opened up. At the present time it would be 
useless to attempt to run levels through a great numbcr of sheets in Assan1 2nd R ~ r m a  where 
there are no roads. 



Nole.-I have ince modi6ed this 1 should lilrc lcvclling parties to go one or two yeus  Lieut.-Col. 

ahead of tile survey party. F. B. Longr. 
dee. 

F. B. L. 

The in India have never yet been assimilated ; there has never been time to 
adjust the differences finally. There is l~ractically no levelling establishment a t  ~r<.sent .  1 
am of that the matter should he taken in hand M soon as ~ossible. I do not think i t  
is possible to a t t eml~t  such accuracy all over India as in tile Great Trigonometlical levelling, 
which is taken to two Illaces of decimals, but some limit of error should be fixed. 1 admit that 

this of running level< i; an cssent,ial part of thc scheme, but as to the cost, 1 must point 
out that in the Punjab, which is a comparatively flat country, \i here levels are required very 
much for the levelling would havc to be very accurate. I have not yet considered the 
cost of levelling, but will note it  for consideration. 

14. As to symbols, if it is desired to treat IndiaLy provinces, i t  wo~lld Ile possible to show 
the whole of thc synlbols without clifficulty ill the margin of a 

Symbols. map ; but it  would be impracticable to so  how the whole of 
the symbols required for thc whclc of India on each map. I agree that certain symbols should 
be selected wllich wonld always appear on the margin of all the maps of a particular province. 
I t  would be possible to shonr such symbols uoifor~nly upon the maps of each province ; but I 
would not show sJ.mbols 5uch as thosc for ~ailmays on maps of coulltries where railwaya do not 
exisL. The officers respn~~siblc for the preparation of a map conld quite well see that every 
symbol required is on the map. 1)ifferent classes of s!.mbols and abbreviations arc required for 
different poviuces owing to the languages being different. 

15. I am of opinion that, in order tc; define bonndaries on maps, the system of d ~ t s  along 
streams and roads is preferable to bars. I am not aware that  

Boundaries. the point is t:eated entirely differently by every other map 
making country. 

16. I am strongly op11osed to sho\ving villaae bnundaries on topographical maps a t  all, 
brlt I rccoguize that some form of map is required for local Village boulidariea. civil Ilurposcs sllowing such boundaries. 'I his opens up a 

very large question. I n  countries which have cadastral surveys, thei6e would bc uo cli5culty in 
a skeleton showing thcsc bonndarics, bccausc they have all becn traversed, and ~ u c h  

a map can be compiled. Where areas have lint been surveyed on special travcrse lines, it would 
be necessary t o  carry out a travcrse, or to fix certnin points on each boundany by plane table, to 
allow of the compilation of such a map Where no cadastral survey exists, i t  would be neces- 
sary to actually so-vcy the Ilo~undaries in the field. I agree that no further work as regarded 
bo~uldaries is nccded in tllc case of Bcngal, whcrc village boundaries havc been shown on the 
preliminary edition of t l ~ c  latest maps, thcse maps being su9icicutly good for local civil 
purposes. 

Q.-In conntries likc Burma whcrc you have to prdparc two plates, one for the hills and 
one for the o ~ ~ t l i u c  at111 names, wot~ld it he any advalltagc to show village booudaries 011 the 
outline sheet ? 

A.--If WC are not going to show thcm on the final topographical map, we must have a 
special skeleton map drawn, showing thc village bound:tries only. 

Q.-Hsviug preparcd the outline sheet, would it not be I)ctter for civil purposes to leave 
out the hills, and print the village b-~undaries 011 the outline sheet only ? 

A.-I cannot understand any civil o%cer przfcrring a map showing village boundaries, 
brit without any distinction between hills or plains, to a map shoiving boundaries as well as 
topographical features. 1 think the matter should be left open. I t  woold be a saving to us to 
show this information on the outline map ouly. 

17. Personally, I should prefer sheets llalf the preseut size. 'l'liey mould be approri- 
Size of shccts. matcly square, and would form a neat and more portable 

atlas. 
18. The paper on \vhich our maps are printed is oE varjing quality, and is gentrally 

Printing papcr. inferior to papers used for such purposes in other countries. 
The surface is not goocl. T l ~ e  papcr is obtained from the Direc- 

tor General of S!ores at  L!le India Office. 'l'he 1" map would look a v;latly better production, iE 
printe4l on Iletter paper. 1 have no technical information, however, or, the point. A number 
1" maps have been printed on linen. I havc recommended peg:lmoid Tor lnobilization maps. 
This substlnce is vastly superior to clotll ; the clcar~~css of the map and the quality oE the 
ing are beltar. I am doubtful, h..wcver, whcther pcg~moid maJ not g t  discoloured with age 
and erpnsure. 

19. I do not consider the Bu*ma maps are sufficiently good, if the qnestion of printing in 

Printing in roIoiirs. colours is gone into pro;:erly. I would strive for a better 
map. The map is capal~le of further improvemeul, more speci- 

ally ill the direction of wing colours. The .urvey i s  cf a somewhat roug)l description, because it  
is alwost entircl!. in heavy jur.glc tract: wberc the f ~ ~ r z s t  is i ~ n p e n ~ ~ r a b l e  for t h o u s a ~ ~ d ~  square 
miles oncl t,he survey is more 0 1  the nature of a pond skl,tch survey. The Burma maps cannot 
therefore bc taken as a stalldard. Rivers should be in blue; roads should be slr wn by colour, 
bllt this would be llutting a great amount of extra work on the printing ,..Bce alld the roads 
might be toloored by hand. 



~1eut.-COI. Q.-Do you agree with Colonel Kelly's proposal that, where hills are covered with jungle, 
F. B. Longe. there should be a green wash, or would you prefer waiting a little, so as to examine more 

closely the actual specimens of coloured maps of England and Continental countries, before 
giving r decided opinion upon the subject ? 

8. -I  should prefer to wait. Generally I consider perennial streams and wet cultivation 
ehould be coloured blue, and dry cultivation yellom. This is an important question; the pas- 
sage of troops is sometimes rendered impossible by thc flooding of irrigated lands. Roads in  
India can hardly be divided up as in England ; metalled roads should have a distinct colour, 
but this might be done by hand. Blue colour should only be shown where water is perennial, 
not in ravines. The main object is to show where water exists. I would adhere to the present 
method as regards contours. I would advocate the colollring of woods in green in countries 
where they were few and far between, but not io such countries as Burma and Assam, where 
a t  times whole maps would practically be green it' all forests were to be coloured. 

20. Q.-As to the hill ehading, do you consider the system of horizontal coutours suffi- 

Delineation uf hills. cient to indicate the hill feature0 without any addition of 
vertical hachuring ? 

8.-I think ve~tical hachuring in place of horizontal contours necessary when the slope 
gcts bejond a certain steepness, that is where it becomes precipitous. I would use vertical 
hachuring where therc is a big slope and where it  runs into a cliff. The natural features of the 
country are easier to read in India than in England, there being far fewer arti6ci:il ones, and 
the surface of the country not having been, as it mere, levelled down. 

21. To shorn local boundaries by colour on the standard sheets for civil purposes wonld, 

Colouring bonndaries. I consider, be an unnecessary expense and trouble. This 
could be done by hallcl by the civil o5cials themselves. 

Besides, boundaries are constantly changing. The Government oE India II;IS laid down certain 
colours which have to be used; each province has a special colour. 

22.  I do not agree with the prcvious Committee in recommending that there ~hould be any 

Revislon survey. definite period within nhich there should be a revision. I 
think the revision must follow the opening up of the country, 

e.g., the Punjab, where enol.moils irri~ation works are in progresQ, and new villages and popu- 
lation are being put down, will require early revision, and should be taken up in preference to 
places where there has been little or no change. The country should be divided up into areas, 
and a survey oKiccr should be put in charge of each of those arcas. He \vonld be closely con- 
nected with the local aotborities, aud would know everything that was going 011 within the limits 
of his area. This would necessarily mean the permanent stationing of such an oRicer in a parti- 
cular arra. His oacc would have all the records appertaining thereto. I t  would be the duty 
of this officer t o  find out all about the changes in the area for which he is responsible. There 
s h o ~ ~ l d  be a systematic method of obtainiug i~lfornlation of all changes in connection with 

railways, canals, and roads. The present orders * on the sub- 
* COutained i n  Government of ject are ,lot in all cases carried out. The administrative India P. \V. D. I:csolutions Nos. 

148.G., dated 16th Jenllary 1891, civil otlicerb: should supply such information connected with 
and 14~1-c;., dated 29th May 1893. bounda~ies, etc. ; the m~litary authorities should supply all 

illformation as to changes relating to their comma~~ds ; the 
l'ublic Works Department in regard to roads, canals, and railrvays, and the Civil Del~artment 
as to district or tahsil bead-quarters, d$k bungalows, etc. This is a question that will require 
to Le g m e  into very closely. Thc diatrict o5cials could inform the Survey party of any 
great and unusual changes in rivers. As soon a:; a great number oE cllanges occurred in a dis- 
trict, there should be a revision of thc maps aEccte(1. When maps get out of date, a detach- 
ment should be sent to bring them np to date, cnt i rel~ irrespective of the age oE the map, e.g . ,  
some of the new cantonments may entirely alter the whole characteristics of the placcs a t  
which they are located, and the map should be early revi~ed. 

23. Q.-You would not lay down any period at  all when the maps of the whole country 
should be revised ? 

8.-That is hardly a point for the Surveyor-General. I should like to think over tbc 
matter : it is o,le of the questions I should like to answer last. I have not formed any defi- 
nitc conclusion. l'crsonally I think WC cannot lay down a hard-and-fast rule. My opinion 
is that such maps as require revision should be levised ns soon as possible. J would not reprint 
until t,he changes called for i t ;  not necejsarily on account of a new railway. 1 cannot mention 
aoy period when revisioil should be undertalien. The reprinting of such maps in the course 
of a year mould be a very minor matter; i t  could not possibly affect the office here. I am not 
likely to alter that opinion. 

As to whether any I~articular date should be laid down after which all the maps should 
be revised ss a matter of course, I think 15 to 20 years an outside limit. Every map sbould be 
examined at  least every 1 5  to 20 years. 

24. Q.-Do you think the Survey Department sllould examine and revise the maps, 
independently of the information derived from the other Departments mentioned ? 

A. -Yes. The information is merely an office record as a guide to the survey officer. 

25. The whole principle of the future of the Survey Department is involved in the 
~rrangernents to be made for special revision. My idea is to depend entirely on what is 
decided as to whether the country should be divided up into big areas, ~ u t t i n g  officers in 



charge of those areas under the S~~rveyor General, or whether there should be parties directly F::.t;Fz, 
under the Surveyor Gcueral with no intermcJiate officers. If thc coontry is divided into large 
areas, I would have an officer in charge of the survcy of cach of tl~cse areas This officer w ~ ~ u l d  
have a number of parties under him, and these paltics would have a certain de6nite pro- 
gramme. A special revision establishment might be required. Some parties would be stronger 
than otl~eri. This is a question of detail, : ~ n d  would have to be worked out. Tlie revision 
could be done without seriously interfering with ally geueral programme. As soon as I know 
what principle the Committee is going to recommend, the matter mill be worked out. I n  , 

addition to the revision detachments, the Depa~tment would requira a certain nucleus of men to 
be always available for special surveys, explorations, traos-frontier work, etc. 

I would not detail separate revising parties for different provinces as the last Committee 
suggested. If there are to be only two areas-(l) India, (2) Burma and Assam-then revi- 
sion parties will be at once necessary in every province. If India io divided into several groups, 
it will not be necessary to have revision parties. Each province or group of provinces would 
have a programme and a certain number of suit:~ble parties to carry it  out. As regards this, 
I should prefer to make the best use of the parties in the area for wbich they mere told off. 

Local Governments and the Government of India might be consulted as to areas, etc., 
to be covered by each party. The importance of the diffrrent tracts varies enormously. I 
would perhaps have a special establishment capable of doing some special work, whether revi- 
sion or special survey. I mould not necessarily tie any party down to revision work. 

I n  regard to this question of future working, I have not been considering to a great extent 
the Beugal maps, which all requirz revision in the lield, or the need for spreading a party all 
over this province. I have in view the Panjab, which is in more urgent ueed of revisioil than 
other p a r k  I consider the difference between revision and new survey, in many cases, merely 
nominal. I would, if necrssary, move pal-ties from one officer's cgmmand in10 another group 
wbich might be held to Ije more urgently requiring survey or revision, but mould prefer 
not to. 

Q.-If you are workin? on one programme for all India, would that affect your 
proposals ? 

Sir John Fnrquharson explained that his pro- 
posal mns not to shrt work in oue coroer of 111di.s g. - yes, if the programme is to be that work and tben continue all tht.ougl the country. That 
was shown by his questions regarding the advis. is to start Eroln one eud of India only, becauso that 
sbility of men of diffdrent races and classes carry- 
iog on surveys i n  parts of India to which :hey would mean that there would be no work in the 
did not belong. His proposal was that every extreme 6011th for 30 years. Until I have the pro- 
survey should locally recruit the men who would 
carry out the local survey so far M might be POS- gramme, I shoulll prefer not to give any opinion 00 

sible. There wes no intention in his mind  that to  how the revising work. the survey of Indiaahould be continued from one 
part of IGdia only. 

26. Q.-Will the system of reproduction hs altered by your proposal of revising a t  inde- 
finite periode ? 

A.-The" systemJ1 mould not be affected. I t  would entail the reproduction possibly of 
a few more maps. 

27. As to the new information the revis ad maps wonld show, I mould allow nothing to 
be put on the plates mhich has not been actually surveyed. I would not correct my fair maps 
or my ziuc or other plates from information supplied by other depsrtmentq, as is sometimes 
done at  present. There has hitherto been no establishment for the purpnsc of revising or 
putting new information on existing maps by surveys in the lield. If suc!~ revision takes place 
on account of numerous cllanges, the maps should be reprinted with the alterations shown, and 
would come out as n new edition. The opening oE a new railway r u n n i ~ ~ g  througl~ a sheet 
would not necessarily necessitate a second edition being prepared. Such a correction would, ~f 
surveyed, be put on individual c~l)ies by hand, or be surprinted in auother colour. Supposing 
a new canal system fell into a new slleet and a little bit oE the system extended into other 
sheets, I would not necessarily issue a new edition of that other sheet. 

Q.-Then these alterations would be incomplete 1 
A.-Such corrections collld be put on by hand if specially required, and the fact mould be 

recorded in the ofice. But if the matter was important, I would issue a new editio~i &owing 
the ca~lal system. We do not keep large stocks of maps, nr~d there shou!cl be no difficulty in 
making small but important correctious when required. 

28. Every standard sheet, as revised, should be sent to the D ~ a ~ i n g  OEce, as it  sbo111d be 

Preparation off' Allus eheet~. used in the compilation of the smaller scale mape. 
Q.-Can you form any idea as to whether i t  would be poesible to correct the old e~lareved 

plates as they exist a t  present or mill uew plates be required ? 

d.-I cannot answer that off-hand. Each Atlas sheet covers a considerable number of 
standard sheets. 

29. With regnrd to the delay inseparable from the engraving of maps, I consider i t  
absolutely necessary to publish some form of email scale maps more promptly, and I would 



~ ~ e n t . - C O I .  extend the system of prepnration and publication of degree sheets, as is now done for Burma. 
F' mese sheets exactly cover 8 s tand~rd sheets. 

Q.-You would have the t" map of India on the degree eystem ? 
A.-Yer, helio-zincographed degroe sheets should orecede the engraved map. 
30. Q.-These would be in addition to the engraved 4" Atlas sheets? 
8.-This is a question I wish tq Ilring I I ~ ,  as to whather the engraved Atlas sl~eets should 

not be gradually superseded Ly engr:~ved degree sheet,s 1 ~honld like to see each map an 
~ntegral port of another, but that cannot be done until the old Atlas sheets are superseded. I 
wish to raise the question whether in preference to trying to correct or revise the old Atlas 
sheets of India, i t  would not he better to starL an entirely new quarter-inch map of India, on 
some system such as we have begun with a few degree sheets in Burma, embodying all new 
survejs and revision or supplementary surveys ; an important reason being that by this latter 
arrangement every standard sheet would be an integral part of the new Atlas oE India. The 
Atlas sl~eets of India are praoLioally complete with the exception of tho North-West Frontier, 
part of Rajputana and the whole of Burma, hut are mostly quite out of date. 

31. I think it  would be a very good thing for the Committee to lay down the maps and 
scales of maps that should appear in the Catalogue of the general maps oE India. 

32. Q.-In the case of areae of country that have greatly altered, for which ~ 0 1 1  pro- 
pose to issue new editions of the standard sheets, would YOU d s ~  recommqnd that these revisions 
and a1ter;ltions should be carried out on t,he smaller scale maps? 

d.-Not 011 the eng~.aved map until the whole map can be revised. I t  would not be 
worth while, because the information mould be available on the larger scale map. As regards 
photo and helio-zincograplred maps, which i t  would not be difficult to correct, I should t ry to 
keep them up to date as regard. new railways, roads and canals, iE important. 

93. The rules regarJitlg the issue of new standard sheets are that 30 copies of the map are 

Supply of maps. 
eupplied to the Ind i ;~  Office, and a certain number to the Secre- 
tariat offices of the Government of India. As reprde dirtri- 

bution to others, copies are sent out of courtesy to people interested. There is a scheme of 
distribution beEore Uovernment, but no orders have yet issued. Gelleral maps are not sent out, 
except on indent to any one but the India Ofice and perhaps the Government of India. I 
believe index maps qo to every Goverllment, but do not reach district officers. After the 
Provincial catalogues are published, all new maps are notified in the Gazetle of India and i n  
local Gazettes. 

36. I approve of the principle that the cost of oedastral surveys should he borne by Local 
Governments. I n  cases where there are cadastral surveys every- 

Cadastral surveys. thing cndastral should be charged t o  Local Governments, in- 
clusive oE the preparation of 1" reductions showing village boundaries, as thefe are required for 
the local officers only. 

35. The Surveyor General decides all important questions. Questions of detail are dis- 

ORGAN ISATION. posed of by the Surveyor Gener;ll, the Deputy Surveyor 
General, the Superintendent, Trigonometrical Surveys, or other 

Pay and pro:i~otio~i of subordinates. administrntive officer concerned. There is 110 defined system 
of dealing with rates of pay of subordinate officers. On the 1st of July of every year the 
officer in charge of each party sends up to his administrative head, who is either the Surveyor 
General, Deputy Surveyor General, Superi~~tendent, Trigonometrical Surveys, or Superintendent, 
Forest Surveys, qualification reports of his men, with recommendations of those who should 
be promoted, reduced, employed permanently, etc.,-in f a d  sends up all information and re- 
oommendations regarding them. 

36. A sub-surveyor becomes surveyor when he draws over R50 per mensem. A sur- 
veyor or sub-surveyor may be on the temporary establishment. There is no particular period 
after which a temporary man becomes permanent. A man is never made permanent until his 
exeoutive o5cer is satisfied that he is going to be a good man. This involves the question of 
pension. As long as a man is temporary, he can be dismissed, but not after he is made perma- 
nent. Temporary men are someiimes paid a t  a higher rate than permanent men. No man can 
be brought on to the permanent establishment without the Surveyor General's sanction. No 
man's pay is raised without the Surveyor General's sanction ; but the Surveyor General seldom 
interferes with the administrative officers so l o ~ ~ g  as his hands are not forced with regard to the 
budget. The administrative officer considers each case on its merits ; Ile considers the service of 
the man with others of the same standing in other parties, and he keeps in view the idiosyncrasies 
of the officer in charge. 'I he matter requires careful selection. The administrative officer 
corrects the lists sent to him in accordance with what he considers right; lie deciines some of 
the recommendations and accepts others ; he has not the power to finally sanction. He deals 
with the list generally before submitting it to the Surveyor General. 

No Surveyor can draw more than R100 a month. The Surveyor General has the 
powers of a local Government in this respect. 

37. There is no fixed establishment for anything except Head-quarter offices and the 
Pr~vincial Service. The Surveyor General has absolute power over the subordinate staff; he 
could put any such man on the permanent list ; khalassis could, by a stroke of the pen, be 
placed on the pensioilable list. 



38, The officers in chalge of the Drawing OEce, Engraving Department and photo- i'eab-Cot 
zincographic office send in returns of the state of the work '' B' 

Ilead-quarters officee. monthly to the Surveyor General. This shows the entire 
of work done and that in hand. The pay of the subordinate staff is fixed; the system 

obtaining in the ofice is to have fixed rates of pay for each post. If the Department gets an 
urgent demand for maps, the ordinary work has to be stopped tcrnporaril~. 'I'here is no p w e r  

to take men on temporarily. The Government of India have lists of the men employed 
in the Survey of India offices with their rates of pay. 

39. There is no doubt the pay of the draftsmen in the offices is, : t t  any r a b  to start 
with, far too small to attract good men. I think no post on 

Pay of drrftsmen. the fired establishment should be allotted less than 20 rupees. 
There should be a grant for temporary establishment from which men might be selected for the 
fixed establishment, but the spending of this grant should not be interfered with by Govern- 
ment. The Surveyor General should 'have power to pay such men as he pleases, and in accord- 
ance with their value as draftsmen, and the number employed should be left to his discretion, 
provided he keeps within his budget allotment. A11 low itaid llosts should be cut out of the 
fixed establishment. I could get better men iE the initial pay were higher, and if I had money to 
spend on temporary or contingent establishments. I think the Committee should recommend 
better men being got, and this would entail higher pay, but would probably result in better 
and cheaper work. 

PO. The Surveyor General is trying to improve the recruitment by getting in soldier 
surveyors. I hope a nnclcus of soldier surveyors willattract their Pay of ~nrvejorn, etc. relatives. They will be a better class of men than is got from 

the civil population generally. I do not think I shall ask the Committee to put forward any 
recommendations regarding higher pay for this class of men. The question is one absolutely 
within the powers of the Surveyor Qeneral. The Committee should perhaps recommend a 
better class of men being enlibted. I strongly object to an educational test, pure and simple. 
1 do not think the introduction of men on an improved rate of pay would lead to romplications 
with the existing establishment. An inferior man would not object to a superior one getting a 
higher rate of pay. I have considered whether there would be any advantage in having a 
rpecial school for teaching men drawing and surveying for the work of the Department. 'I'bis 
ie one of the subjects on wllich I have as yet formed uo conclusion. I shall bring i t  forward 
as a member of the Committee later. 

41. I think I am satisfied with the present arrangements for the appointment of Imperial Lieutentlnt-Colonol 
officers to the Survey of India. The course that is followed in making the appointments ,L," ' f ," ' ,"B~~", '~~~ 
is that officers who have not yet completed five year.' service in the Army are allowed, 23rd February 
after their arrival in this country, to send in tbeir applications for  erv vice in the Survey of 1 ~ 6 ,  
India. They apply through their Commanding O5cers to their General O5cer Com- Qarstionedbg Sir 
mandinp, and their applications are forwarded to the Surveyor Geueral by the Adjutant John Farquhamon 
General of India with such recommendations as there may be available, and tbeir names are ~ , " ~ ~ ~ ~ n : ~ f , , ,  
registered in the Surveyor General's Office as candidates for preseut and future vacancies. ~ ~ ~ ~ h l  oficers. 
The Surveyor General obtains as much information regarding their qualifications as he 
can get both officially and privately. When vacancies occur, the Surveyor General 
applies to the Government of India in the Revenue i~nd  Agricultural Department to be 
allowed to fill t l~em up, giving the names of the officers a h ~ m  he has selected for the 
posts. As a rule, beis obliged to take the most senior officer in the list, a9 he is not 
allowed to appoint a ~enior to the Department after a junior has already been appointed to the 
Department. He therefore has to give reasons in case he does not recommend the senior 
officer. This, I think, is entirely wrong ; particularly because I do not consider that merely 
because a man sends in his application for an appointment, any reasons need be given for his 
not getting it. The above remarks apply to Royal Engineer officers. 

42. As regards the Indian Army officers, they also, with the permission of the military 
authorities, ree,lrd tbeir names for service in the Survey of India. There is no rlue that t h e ~ e  
officers should not be appointed though senior in the Army to Royal Engineer officers who may 
have been previously appointed. 

43. Tlle proportion of Indian Army officers to Royal Engineers is reeog~iized as one in 
four. The Jndian Army officer has no cxarnination to pas?. He is appointed in the Fame way 
as the Royal Engineer, but he remains on probation for a year, a t  the end of which time he 
has to undergo a departmental examination. 

I do not consider this quite eatisfactory. I do not think that the recommendations we get 
can always be relied upon. I think an Indian Army offirer sometimes applies to come to us, 
because he cannot get on well in his regiment, and the officers recommending him, having no 
kllowledge of survey themselver, are inclined to say that an officer will make an excellent Survey 
officer, because they are interested in getting rid of him. 

44. Q. (Sir John Parquhareo?~.)-Colonel Hobday mentioned, as far as my recollection goes, 
that there is one objection to appointing Royal Engineer officers to the Survey of India, and 
that is that they are taken away to the Chatham Course. Do you regard this as an objection ? 

8.-I ccrtainly look upon it  as an inccjnvenience, but not as an objection. It is an incon- 
ve~~ie~lce  at  the present time, and was more so very 1:ltely. When an enormous number of 
officers were required for speci:ll work beyond the froutier and outside India in Seistan, 
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i~ent.-COL Somalilaud,  den, and Chioa, i t  was a great inconvenience to bave t o  sz~ld oficers for illstruc. 
F. B. Longe. tional purposes to Cbetham. And there is, in my opinion, no necessity for this course as 

regards officers who are permanently rostccl in the Survey Department. I t  is true that sul.vey 
oficere can revert to the Military Department, and in caces of their health breaking dotVn 
and cccasionall!. for private 1,ensons they g o  home, but in no case that I know of has all 
officet., who intends to serve in India, ever left the -Survey Department after once being 
appointed. 

45. 1 consider service in the Su~vey of India as practically permanent, and I consider 
that to be an advantagc. This applies to all officers. I t  is certainly an advantage that they 
should serve permanently in the Department once they are appointed. 

46. I think the rule disallowing the appointment of a Royal Engiueer officer to the 
Survey of India betause an ofhcer junior to him in the corps has already bee11 appointed, is 
a case of hardship to Royal Engineer officers, and it  wotlld be much better for the Department 
if i t  did not exist. I t  is detrimental to Lhe interests of the Department. We cannot appoint 
gciod men if they come too late, and we have no oplion now at  all. I t  must be n rule laid 
down in the Military 1)epartrnellt. 

If the iule wele altered, but the appointments remained graded nud the pay consolidated' 
service being permanent, a Royal Engineer or Indian Army officer should on joiuillg be 
spl-ointed to the bottom cf the list, but he should be warued that he will be junior in the 
Department to already appointed Royal Engineer and Indian Army officers who may actually 
be junior to him in the Army list. 

47. Five years' actual service in India is not required before an officer. can be appointed 
to tbe Survey of India. No Ijoyal Engineer officer of over five years' service in the almy 
can be appointed. No exact pepiod of se~vice is ~.equicd hefore he can be appointed. But 
according to an unwritten lnw he cannot have his name entered ill the list of ca~~didates until 
he has arrived in Indis. If he has not got morz than five years' military service, he is eli- 
gible for an appuintment on arrival in the country. 

The limit of five year2 service applies equally to the Indian Army officers. They cannot, 
as a rule, come in if they have completed five year*' service. I have applied in the case of 
one, if not two officers, for various specii~l reasons, to register their names after they had 
more than five years'  erv vice. 

48. I may say that no British Service ollicers other than the Royal Engineers can join 
the Survey of India. This rule I should like to see altered. For instance, I have had several 
applications from Royal Artillery c5cers, who would join the Indian Army if appointmc~its could 
be guarauteed them in the Survey of India, but they cannot be guaranteed. and i t  seems n 
distlnct hardship that their applications cannot be entertained. 1 thinlr that this rule, that 
no officer of the Hritish Service other than a Royal Engineer is allowed t o  enter t l ~ e  Survey 
of India, might be relaxed with advautage. I t  would give a wider selection, and would cer- 
tainly be an advautage. 

49. Q. (Sir John Farquharson.)-I understand you to say that there is 110 rule as to 
length of service in India before an officer can be appointed to the Survey of India. The 
object of my question is to ascertain whether any language qualifications, end consequently 
some minimum period of Indian service are or are not requi.red. 

8.-As a matter of fact, I am bringing forward a proposal about this, but have not done 
so yet. 1 have di~cussed it  with many oficers, and we have all come to the conclusion that, 
though Royal Engineer officers should not be obliged to pass any p~ofessioual examination, it 
would be beneficial if they bad to pass some language test, and a1.o that they shoald come on a 
year's probation iu the same may as the Indian Army oflicers.. Indian Army officers are 
requi~ed to pass the higher standard examination i l l  a vt:rnacular language, whereas Hoyal 
Engineer officers are not obliged to. 

I think Royal Engineer o5cers should be required to pass the lower standard language 
examination a t  least. At the end of their  ear's probation tbey need not, however, be required 
to undergo a departmental examination. 

50. (In yeply lo Colo~lel Kel1y.)-I do not think it would be impracticable to take an 
officer of over five years' service, of, say, the rauk of Captain, into the Survey of India. I t  
would, howevel; Le impossible to do so without reorgeoising the whole system. Bnt I tbilllr 
eelected Captains might, if the organisation of the whole Department is entirely changed, 
be taken on et a pinch. 

Q. (Sir JoJl~t Earquharson.)-Tbis differs from the decided opinicn you formerly expressed. 
Would it  be advi~able to reorganise the Survey in tliat way 7 

8.-Otfker~ can always go back to the regular line in the Army if they like. My 
opiuion is thntofficers should in the first instance be appointed for five years only, a t  the end of 
which time they should revert to military employment, unless the Snrvc~or-General aplllies for 
their services to be eolltinued in the case of each candidate. 

This would give the Surveyor-General a chance of getting rid of any unsuitable men 
without any trouble. As 1 said beEore, I would only have seuior me11 appoil1ted to the DC- 
partment for a temporary period a t  a   inch, if i t  mere absolutely necessary, but uot otherwise. 
Permanent setvice is decidedly advantageous. 



51. Q . - ( S ~ ~  john Farqrchartoll.)-Do you find any difference in the amount of training 
required by Royal Enginccr office~s and by Indian Army F' B' 

Training. oEccrs in survey subjects 

A.-I have had nothing to do with the personal training of officers; that is carried on a t  
~ ~ h ~ ~ .  But from what I have bee11 told, and. what must necessarily be the case, Indian Army 

must; require more training in computation and rnathemat~cs-connected with survey work 
than Royal Engineer oficers. As a rule, however, Indian Army officers are not trained in the 
more scientilic branches oE survey work. All officers joining the Department are trained 
together at Dehra. There is no absolutely fixed time for the training of either Royal Engineer 
or Indian Army The ~de,  is that they s h o ~ l d  undergo a t  least a year's training a t  
Debra. Tllat includes theoretical as well as practical work. I n  order to give add~tional train- 

ing in the lield, we have now started a party in Berar, and once some years ago we 
endeavoured, by taking up the Survey of Tehri Garhwal, to give the Impcrii~l officers practical 
training in the field. But we have never been able to carry out any systematic training owing 
tc, the demand for officers. But assuming all circumstances to be favourable, I should say that 
six montlls' theoretical training and one year's practical training are necessary to make an officer 
perfectly qualified to be attached to a party as an assistant. I think an officer can be put in 
charge of a party after a further training of- one or two years as an assistant. 1 should not 
like to put an oficer in charge of a party until he has undergone 3; years' training altogether. 
He would be doi11,o useful worl; in the second year because he would be doing actual field sur- 
vey according to our prrsent ar~angeme~lts, but he would have to learn organisatlou and 
accouuts, of which the latter has to be done by the officer in charge with the aid of a clerk. 
'1 here are no speci:~l accor~nts officers In the Survey Department. l'he wllole of the work has 
to be done by the Survey of India officers who have no special training in accounts except what 
they learn while attached to parties. 1 am referring to the whole Department. All the 
accounts are under the control of rne of the Assistant Surveyor Generals. 

52. Q.- (Sir John t'arquharson.)-It was understood before that you were opposed to, the 
Survey of India having entire charge of the extremely heavy 

Proposed appointment of work of the cadastral surveys of India. You have modified 
tvndent of Cndaslrsl Surreys. considerably that opinion. By "entire charge " I mean entirc 
control, i.e., having the power of ordering everything in connection with cadastral surveys. 

A.-I never contemplated that. I should not think of interfering with the programme 
All that I say is that, if the officers employed on cadastral work are lrlembers of the Survey of 
India, they ought to be under the control of the Survcyor General. I co~~sider that :l11 surveys 
should be made under the control of the Surveyor Gencral. 

I n  regard to the first portion of this, I should not i~~tcrferc  with the programme or with 
the class of detail surveyors, that is to say, I should coupider that cach local Government should 
have the power of deciding, in consultation with the Superintendent of Cadastral Surveys, 
whether they should employ amins or patwaris or any other agency. The Superintendent of 
Cadastral Surveys mould be under the Surveyor General to the same extent as the Superin- 
tendent of Bengal furveys. 'l he redsou for this is that it  has been wnclusively pro:ed that 
in the plains cadastral surveys, as a t  present professionally executed, have been found sufi- 
cient for the insertion of topographical details on maps, with a little supplementaiy work of 
some sort. I do not think cadastral surveys could be sufficiently well executed if the profes- 
sional control were withdrawn. I am strongly of opinion that no re-survey should be sanctioned 
by the Government of India on other than scientific principles, and that local Governments 
shonld be urged to accept this in cases where the Government of India has no absolute control. 
These are my reasons for ~uggesting the appointment of a Superintendent of Cadaatral 
Surveye. 

53. I should also like to remark here that, if no cadastral surveys are put under the SUr- 
veyor General, there will be no school in which either Provincial officer.; or others can be trained 
in cadastral work. The local authorities mill thereEore not be able to get thc officers they requhe 
from the Survcy of India. I have today received a letter from the Central Provinces asking 
for two provincial officers to replace Messrs. Dunne and Scott, one of whom has lately retired. 
and the other is about to retire after a very long  erv vice in the Central Provinces as a seconded 
Survey of India officer. This is in spite of the fact that the Snrveyor General was informed 
that no olFcers would be required to replace these two. That Provincial officers will be 
reqwed for cadastral survey purposes is fully borne out by the fact that 1 camot get bak from 
the Unitcd Provinces the officers originally lent to them for cadastral surveys, but who are a t  
prcsent employed on thc revision of record of rights and the alteration of survey boundaries in  
already surveyed villages. I also cannot get back from Assam the Provincial officers lent 
there. 

64. I should like to put in thc whole of my notes as giving my reasons for suggesting 
the appointment of a Superintendent of Cadastral Surveys. 

Q.-(Sir John ParquAarson.)-Does that proposal include the consequence that thiB 
superintendent of Cadastral Surveys is to be in charge not only of field surveys, but also of 
the reproduction of the maps 7 

8.-I do not consider that this is a vital coneideration. The cadastral maps me required 
for revenue purposes, and the reproduction is purely a matter for the local Government 



iicnt.-CO]. to decidc. 1 think the Superintendent ~hould be the adviser of the local Government in this 
F. B. Longc. matter. The officers in charge of the parties doing the cadastral surveys could be responsible 

to the Superintendent for seeiug that the plans were reproduced, if reproduction were decided 
on, and the Superintendent through the Surveyor General would be responsible to the local 
Government concernrd. 

55. The number of Superintendents would be one or more according to requirements. At 
tlie present time cadastral surveys are being conducted by the Survey of India only in Burma 
and Bengal. I n  order to overlook the whole of this, I consider that one o5cer is Fufficient, 
and that, as the p~esent Superintendent of Bengal Provincial Surveys is no longer required to 
undertake the actual charge of a party, he could take over the superintendence of cadastral 
surveys in Burma in addition to his present work, and act as adviser on cadastral surveys in 
Burma as well as in Bengal. This would obviate the Burma parties being under the Deputy 
Surve! or Ge~~eral.  I t  would be much better if oue officer could be the general adviser in 
cadastral matters to the Surveyor General as well as of the local Governments. On all revenue 
matters at the present time l think Major Crichton is competent to advise the other local 
Governmenls as well. This is on the assumption that cadastral work is not extended beyond 
the present limits. The Superintendent would be under the local Government as regards the 
budget and the programme, but all officers recruited and borne on the Sumey of India list would 
be entirely under the orders of the Surveyor General (through the Superintende~lt) for dis- 
cipline, pay, promotions, etc. They would be borne on the Survey of India list, but should be 
seconded. The local Goverl~ments should not be able to give them wbat pay they pleased. One 
of the greatest troubles WC have had in connection with the dealings of local Governments with 
our men is that different allowances have been given in different provinces. This has caused a 
great deal of friction arid ill-feeling. These allowances are not given at  the option of the Sur- 
veyor General, but are fixed by local Governments. These allowances are given to Provincial 
olticers, not necessarily seconded. 1 should not so much mind if they were given to seconded 
officers only. To the best of my belief the Surveyor General has no voice in the matter of local 
Governments giving allowances to men working under them, whether seconded or not, and the 
giving of the allowances causes friction in the Provincial,Service, as the men are not permanently 
seconded, and they object most strongly to being reverted to the Survey of India because they 
lose the allowances. There has been great difficulty on that account. 

56. Q.-(Sir J O ~ L  P'arquharson.)-What do you propose for the future organisation of 
thc Survey of India with reference to cadastral surveys under present conditions? 

A.-That is a matter of general principle. For the present Major Crichton might super- 
vise all the Survey of India parties doing cadastral work in Bengal and Burma, and he could 
advise other Govelnments. If, however, extensive cadastral surveys were undei-takeo, thcrc 
would possibly have to be one or more Superintendents t o  do this. In  much the eame way as 
1 have recommended Superintendents of Circles for topographical surveys there should be 
Superintendents of Circles for cadastral work. 

At present all questions of cadastral surveys from other provinces besides Bengal and 
Burma could be referred to one Superintendent of Cadastral Surveys. For cadastral surveys 
the Superintendent wodd take the place of the present Deputy Surveyor General. 

Q.-(Sir JOJLIL Farq~iharaon.)-YOU say that Major Cricbton could be in charge, as I 
understand, of the actual surveys going on in Bengal and Burma, and that he might be tho 
adviser in the case of other Governments who wanted advice on cadastral surveys in place of 
the Deputy Surveyor General 1 

8.-Yes. At present the Deputy Surveyor General is the administrative officer for all 
cada~tral surveys conducted by the Survey of India, and all cadastral questions are referred 
to him for advice. 

During the last few years in the United Provinces, there has been a cadastral party, but 
its work is almost finished, and I believe no more cadastral surveys are to be undertaken. 
Therefore Burma and Bengal are the only provinces in which provincial cadavtral surveys nced 
a t  present be taken into consideration. I n  the case of all other provinces, the Superintendent 
of Cadastral Surveys would be merely the adviser. 

Q.-(Sir Johu Farqrlrarson.)-Would he be in charge of, for instance, Mr. Hatchell 
a~icl Mr. LeMesurier 7 

A.-No. They are not doing cadastral survey. 
Q.-(Sir John Farquharson.)-Would you propose that the Government of Madras ~hould 

not be allowed to undertake cadastral surveys under Mr. Hatchell as they propose to do, 
without the consent of the Surveyor General of India? 

8.-No. As long as the system of survey remains, as it is a t  present, the Madras Govern- 
ment might decide the matter without reference to the Surveyor General. But if the Survey 
of India system is to be extended to Madras, then somebody would have to be ~ u t  in charge, 
because in that case the work would be carried on under Imperial and Provincial officers of the 
Survey of India. 

57. I said in my note that I would not insist on a re-survey of the country cadastrally, 
but in fnture I think the Government oE India should insist on cadastral surveys be1u.g carried 
out on scientific principles. I also think that they should be carried out under the d~rection of 
the Surveyor General. 



58. As to reprodaction and publication of the cadastral maps, the question need not LIeut.-CoI. 
prcsent any difficulties. The Siiperintendcnt would necessarily have a large head-quarters B' 'Ongo' 

drawing ofire in mch provincc in which cadastral surveys were going on. The reproduction 
of the maps (by the reproducing ~larties for cadastral sortreys) by the Vandyke Ilrocess would 
be most conveoient and conld be carried on without auy great trouble in the same way as is 
being done now in Bengal. 

Major W. J. Bythell, ROE., Assistallt Surveyor General, ia charge I)l.awil~g, Engravi~~g aad HaJor W. J. Bythell. 

Map Record ard Issue Offices, Head qaarters, Calcl~tta. 
[Calcrsita, 9lh Fehuary 1905.1 

1. I am in charge of the Drawing, Engraving, and Map Record and Issue Offices and 
have been in charge since last May. Before that I was in charge of a survey party for 
Eome years. 

2. Q.-Il'ill you tell the Committee the general work that is now being done in the 
Drawing Office. Drawing Office ? 

A.-We are drawing general maps of India on the 32 and 64-mile scale; a 4"-map of 
Kashmir ; and \ve are drawing some Punjab sheets from old surveys, and of course there is a 
lot of extra-departmental work, such as postal maps. 

T h e ~ e  is a special arrears section drawing maps of Bengal and Assam from old material ; 
there is in it a retired Provincial officer and 10 draftsmen; they are bringing up standard 
maps of Bengal, that have never been published, from old material. 

There is another section bringing up old sheets that were out of stock for reprint. I n  
this work there is a very heavy item, taking oul, areas, that has never been done-I refer to 
standard sheets which have got out of print, and require bringing up to date ; bringing to 
modern form, with footnotes, numbers and heading0 and areas. 

The preparation of drawings for engraving is done in another section. 
When reprillting standard sheets, we put on revised details when we have them, but we 

have not always got such material. The additions to railways for instance are generally not 
surveyed; they are supplied to us by Local Authorities and Executive Engineers. 

The work in the Drawing Office also includes the compilation of new Atlas sheets which 
are being brought up to date, where possible, in the same way a3 the standard sheets. 

The extra-departmental work consists of drawings in connection with manoeuvres, special 
maps and postal maps, maps for gazetteers, etc. 

3. The examining section examines everything that passes through the office ; i t  is a part 
of the Drawing Office. All officers in charge of field parties are held responsible for the 
accuracy of their fair maps ; we examine generally as to uniformity, and make a note iE there 
is anything out of the common, and correct it  here. I n  order to guarantee uniformity of 
symbols from the different field parties, tables of conventional signs have been issued to serve 
as guides ; the same tables are issued to all parties; the signs provide for everything. At  
prescnt I think about eight men are employed i n  the examining section. Last year 2,504 
sheets mere examined and passed ; these are chiefly standard sheets ; but everything that comes 
through the section is examined and passed. I do not think that all field partiesJ plans go to 
the examining section ; they are just looked over by me, shown to the administrative officer, 
and sent for proof as soon as possible. 

4. There is another small section, of only two or three men, examining printed in 
the Printing Department. The work comes in by fits and starts ; the men are not employed 
continuously on the work. But still the work is done in the Drawing Ofice. Extra-depart- 
mental work also comes through us. 

1 do not think they have a staff to examine first proofs in the Photographic and I,ithogra- 
phic Offices. 

5. The present strength of the Drawing Ollice is as follows :- 
Five European draftsmen and ti3 native draftsrnen ; this latter total includes computers 

Vide Appendix A, p 11 0. and all, and it  incllides colourists. I put in a statement* of 
the draftsmen on the 1st October 19~4, showiug the pay 

as sanctioned by Government. I cannot add to the permanent list or add to the pay without 
Government sanction ; the posts marked "additional establishment" were sanctioncd some years 
ago by Government. The list is exclusive of the arrears section and exclusive of the men 
actually colouring maps when coloured copies are wanted. The colouri~ts are temporary men, 
and are just taken on when there is a demand. 

6. There is a large computing section of the Drawing Office, the members of which are 
included in the total of 63 natives. There are also 10 Provincial officers who are not shown 
in the establishment already given; they are employed in charge of various sections of the 
ofice. Six to eight out of the 63 men are employed on computing. The computing section 
is not solely employed on taking out areas ; there are the copying of old traverse data and the 
tracing of plans. 

7. There are men constantly employed on making tracings of original villages from old 
surveys done many years ago. Tbeee are for local requisitions, and are uset1 chiefly for civil 



~ e ~ o r  W. J. ~ ~ t l l e l l .  cases, boundary disputes aud so on. This work is paid for by the public, and a certain amount 
is charged to Government, but I cannot say whethcr the amount is credited* to us. 

8. We do very little actual drawing of l" sheets here. I should say, from the general 
experience I have had, that the average rate of progress in drawiug a 1" standard sheet is two 
to three months for a full sheet, but that does not include hill drawing. A 2" sheet in the 
Himalayas would takc six months; a 1" sheet wonld take much the same time, the scale does 
not matter much, the sheet is the samc size. 

9. I put in a statement of the arrears of mork in my office brought up to 8th December 
1904. I send in a return of work received during certain fixed periods, and the balance 
remaining over from the previous jear. This is in a form which I will produce. The state- 
~nent  now put in applies solely to standard sheets. 

t Sheotn to bs redrnw~l nro;those, of ~rhich oilhcr no originnls in standard form cxist at nll, or only lithographed copies or eoioored 
origionla. 

t Hoprints nrc sheets oul ol stock, of which origimla cxist, but they.must bc c~rrected In certaiu i tem nnd indents for them cnnoot 
bo mcl. 

General ALstruct. 
I 

P- 

I I 1 

10. Q.-Are there any other arrears except those entered in this return of standard 
sheets ? 

A.--Well, i t  depends upon what you call arrears. There are general maps like the 
32-mile and 64-mile maps of India, and the Punjab map which 6110~ld have been out some time 
ago. The latter is in abeyance because I cannot get a satisfactory settlement about the 
boundaries of the districts; the question is under reference to the local ollicials. The 
arrear is not caused by want of labour. The drawing is complete. Then, as regards the 
32-and 64-mile maps, we are waiting for the same boundaries. This can hardly be called 
pending mork in the Drawing Office. The sheets are practic;~lly iu arrears for want oE the 
boundaries of the Punjitb and the new North-West Frontier Province, and the subject has 
been referred to the local officials by order of the Foreigt~ Office. 

11. Q.-What the Committee wishes to know is what arrears there are of absolute 
drawing nork, and what increase of staff is requlred to worlr them off. 

A.-This statement gives practic;~lly the chief arrears-they are standard sheet.. 
1%. Q.-Then it appears there is no large amount of arrears 7 

l'rovinccs. l Nnmber of 
, sheets to bo 

rcdraan.t 

d.-There is the Kashmir map, which is it) progress; that I can only take up by fits 
and starts, because when ordera arc received from the Quarter master Generill and otller 
outside authorities, 1 have to put my best men on to them, and have to drop the Kashmir 
map. 

- - S  

* Colonel Longe r x p l o i ~ ~ e d  that  it m i g h t  be credited in the  budget. The whole of the survey parties have 

to be supplied with data whirll they reqoiro for their work, this  b ~ n n ~ h  ( c ~ m ~ u t i l ~ g )  is also employed in pro- 
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Q.-Is that the only other thing ? HsJor W. J. Bythell. 

A.-That is the chief thing ; there are small bits of arrears. 
13. Q.-You say in the first column of the above statement t11;1t the " number of sheets 

to Le redrawn " is 360, and there is a footnote that " eheetl to be redrawn are those of which 
no originals exist." What does that. mean ? 

8.-That means standard sheets of which there are no originals in the stand:lrd form. 
The remainder of the footnote refers to the coloured and lithographed maps which are useless 
for photography. 

Q.-Are these all complete sheets ? 
8.-We have to piece them together; we can compile them from various materials, but 

these are mostly old. There are dern;mds for these ~heets  from Beng.11 and the Punjab. . 
But I think the work of compiling these sheets is labour thrown away, because the surveys 

are eo old that they a1.e pr;~clically unreliable now. A good Colonel Longe thought the general 
for maps had caused the nllder- deal of this cla:s oE work has been done. These sheets have 

taking of this work. never previously been published as standard sheets. Maps 
of the area have been given to the public in some form or 

other, but not necessarily in the standard sheet form. This work was started before I took 
charge. 

14. As regards column 2 of the statement which I have put in, I may explain that 
these are entirely reprints ; they are standard sheets of which,we have the or igi~~:~ls ,  and i t  is 
intended to take out areas, and bring them up to standard form. They Ere not in modern form ; 
they have not been revised, and if we have new material, we put it  in. By new mat#erial I 
do not mean only work d ~ n e  by the Survey Department but roada, railways aud canals ; 
this material ie sent in by lozal officials, and we print i t  on the face of the map in red. If the 
men worked steadily a t  t h i ~  work, they would brillg i t  up to d : ~ t e  in  a short time. I t  is not 
a material arrear, though from the nomben it looks big. 

The work on each individual sheet varies according to the nature and quality and year 
of the survey. I t  would tzke 12 men 18 months to complete these sheets. Last year 
there were 22.' sheets requirinq reprinting, and now they have increased to 283. 'I'he figure 
283 cannot Ile taken as a final numl~er. The number is increasing, and is entirely indefinite. 
These sheets t,hat are being brought out are standard sheets, though they may not bc 
absolutrly complete to margin. I t  is not absolutely necessary to do revision of all the sheet; 
before reprinting. The sale of these maps might go on in exactly the same form, wi~hout  
their being brought up to date. We could give certain s h ~ e t s  by selectio~~ to the public as 
they stand, I ~ u t  a certain num')er would u~~doubtedly want work. We want to in~prove 
the form of the map that is issued to the publio. I su!)poje it  is not all absolutely nvcesiary 
part of the work of the Sarvey, but it is highly desirable; these sheets are in an antiquated 
form. For one thinq areas are ~ o t  taken out on the sheets in their present form, and the 
public want areas. The most necessary part of this work i s  the ci~mputation of areas. I 
think all the sheets noted in colulnn 2 of the statement should be cleared off. 

16. As regards column 3 of the statement-" riumber of sheets a m a i t i n ~  completion 
to margin by photography," I may explain that in these a portion of the sheets 1s generally 
blank. I t  was the custom in former days merely to survey for district boundaries or pro- 
vincial boundaries. Now in completing a sheet to margin we have surveys which we can 
utilize, putting them on the sheet by photographing the portions which are blank from otbe: 
surveys. As far as my office is concerned, the mork necessitated by this is probably not 
heavy. I t  consists in adjusting the edges of these various surveys from photographic proofs; 
me have to dgl the margin, border-hedinga, foot-notes and extract the areas. We have t I ~ e  
materials for the photographic prints, but they have not bee11 photographed, and we have not 
therefore g$)t photograllhic print; of the maps. 1 think that, even considering the varirty of form 
in which these maps have been drawn, we can get a satisfactory map in a great many eases, 
but not in all, by compiling these surveys, and in these cases the work is worth while doinz. 
I n  a good mang case3 the styles are so different as 10 make the map look ridiculo~~s, but one 
mould have to discriminate in most cases. I consider it  desirable work, but i t  iri not absolutely 
necessary. The figure 100 in the 3rd column is final, I should say, or a t  least it cannot 
increase very much. 

16. Q. (Colonel Longe.!-For what reason are the Provincial OWcers employed in the 
Office ? 

A.-They are employed to superviee the native draftsmen who requirea goc~d deal of 
snpervision; also because the European draftsmen are not all capable of compili~~g Atlas 
eheets and dealing with traveree data, and technical matters generally. Some of these men 
are actually employed O I I  draftsmen's work, but their work i+ chiefly  upe er vision. Out of 
the 63 n:ltives and the 10 additional men, about 7 or 8 supervise. The chieE draftsmanPs 
work is to vbit each section in turn. The work is materially interfered with and intemptel ,  if 
we are without tllese 10 additional men; thcy are essenti;~l to the work of the ofice. Theze 
extra 10 men are dealing with the work mentioned in column 1 of the statement. I h ; ~ d  a 
return m::de for two months of the average number of men employed in the Drawing Ofifice 
on extra-departmental work. I t  worked out to 15 men more or less constantly empIoye~i 
on extra-departmental work. For supervision there were two Provincial officers ill additioll 
in charge besides the thief drat'tsman and myself. 'l'hrse 15 men ere actually draftsmec, 
and probably some of tlre beet. 

l= 



W e r  W. J. D~thclI* 17. Q. (Colonel Graltt.)-In going through the Department I noticed that there is a large 
amount of reduction being done by means of the pentagraph an3 also by the method of 
squares. I presume that iu any case in which photographic rednction is cheaper it is 
made use of? 

A.-!£ the materials available are fit for photography. 
Q.-The materials need not be very good, so long as it is a mere reduction in scale ? 
8.-I think ~ h o t o g r a p h ~  might be more used than it  is in the compilation of Atlas 

sheets. Burmais done by squares; undoubtedly a good deal of this might be done by 
photography. 

Q.-Does the same apply to blue rints for rivers and hill drawings ? It seems to me 
photography could be more economical P y employed. 

8.-There would be great diffioulties, and probably the Photographic and LitBographic 
Office would raise objection8 to that system being invariably employed because we should have 
payer of different hygroscopic properties ; you mould not get registr:ttion. 

18. Q. (Colonel Grant.)-In going through the Surveyor General's OEce I noticed that i u  
mally instances maps are being prepared oE au inordinate size. Do you see any difficulties ill 
providing for this ? 

A.-These maps are nearly all extra-departmental work. There is great inconvenience iu 
tbis, but tile authorities who ask for sl~ch work insist on having the maps as they wish. We 
do not prepare many for the Military Department ; theirs aregenor;llly of standard size excel~t 
manmuvre maps. The Quartermaster General, Intelligence Branch, asked the other day for 
a map which, with margin, would be 7' by 24", and wanted it  to be printed in one piece. We 
could not do it to that size. Eventually it was reduced to two sheets ~vhich lvere limited to the 
largest size of plate in the Photographic Office. I have frequeutly pointed out t l ~ e  iucollveni- 
cnce. 111 the case of this large map I had to refuse to do it, being limited by the size of tllc 
plate available. The Director General, Army Remount Department, has some very large 
rn.\ps. I am also doing some very large maps for the Postal Department. 

19. Q.-Do you find i t  impossible lo  get the Departments to accept a map in several 
sheets ? 

8.-They always prefer it in one sheet ; it has to be photographed in so many sections 
2nd then pasted up. 

20. Q.-As regards sending first proofs of standard sheets to field parties for examination 
and, iE necessary, for correction, is tllis inconvenient in causing delay, and is it necessary iE 
manuscript drawings are properly prepared in the first instance 1 

8.-We have no authority for correctious here; there may be corrections il l  small matters 
which want noticing in the proof, but we bave no materials Lere. Therefore the prooE is 
sent to the o5cer in charge of the party. As a rule, the new corrections are very small. The 
first proof always goes to the field party. There is not much delay in this ; the colouring work 
is done on that proof a t  the same time. 

21. Q.-?he o5cer in charge of the Photographic Department is of opiniou that the type 
used for drawlng is very thick faced, that it  is too heavy, and this becomes apparent when i t  
thickens ill process of production. What is your opinion ? 

A.-I have lately been reducing the size of the type in sheets being drawn here. TLo 
qucstion of st.yle is a big one which was gone into by the Surveyor General : the finer type 
was introduced a few years ago. I think the type sl~ould be reduced ; we all object to it.* 

22. My proposal for improving the class of men is to give them better pay. I havc 
tried tire various schools, also Roorkee and Sibpur ; they tell me they have no men who will 
come on the pay I can offer them. The senior native draftsmau gets Rs. 120. I have to 
bring every man in on Rs. 10 a month and then train him. I do not want so much to raise 
the higher as the lower rates of pay. A man cannot be taken in on the higher rates of pay 
I~ecnnse it is a fixed eslahlishment. I t  would be rather hard on a man who had been workinp 
on, say, Rs. 25 or Rs. 30 for pel.haps 15 years, to bave a new man broosht. in OII higher pay; it 
aould block his promotion for good and all. As to whether there should be EOmC means of 
introducing higher rates of pay, I think the pay should be raised, and I thiolr the Drawing 
Office sboultl have the po\rer, in the case of pressure of work, to engage men OII a separate tluctuat- 
ing cst~l,lishme~it. I should have more power. The Ofice is already practically in two 
sectionsJ and certain apl)ointme~its iu the Senior Section are always filled direct. A man will 
not now come from the Art Schools on RE. 10. I think I couldget the men if there weresome 
other division of the establishmeut. I have not thought out the scheme. The appreutices at first 
come iu on nothing ; every apprentice looks forward to rising to the top of the Junior Section ; 
men can be recruited to the Seuior Section direct without prejudice to the rights of the men iu 
the Ju~lior. I should like to recruit men on Rs. 60 and upwards. That mould give a better 
class of men ; they could be got ; they would require to be trained ior a year or two. Very 
.- 

* Colonel Longe erplsin~d thst i t  was the type moet suitsble for the class of men employed ; they cannot 
use fine type. 

Colonel Grdnt.-l anderstand that you are reducing your methods to the level of ~onr  morkmeo~ rather 
than levelling the men np to the required standard P 

Colonel Longe said that the Department perforce hsd to doao, becauee the emouut of pay given b 00 smd!. 



few men from the ~~t schools can print, Men broug1.t i n  01, the higher late of RE. 50 would MaJ0rw.J. nythe". 
be on probation till i t  was seen how they turned out. 1 cannot say if a dip!oma is given in 
Art Schools. No men ought to be brought in on such low ratcs of pay as are given in the De- 

coloner gave i t  as hisopi. partment mder any ci~eumstances a t  all. I would give R.. 25. 
nion that no man arering Ra. 10 a If men were Lronght In on this pay, I would not reduce the 
month can dress snffioirntly cleanly total number, with the amount of work received at  preseut. 
or keep s map clean. I do not tllink they mould do more work. But  they would do 
better work. A native draflsman is very slow. I cannot say the Art  school^ have been 
approached officially rn~tl~ a view to their teaching map drawing, print~ng, etc., to men who mould 

Colonel Longe stnted tllst speci. eventually, if eficient, be emlll( yed by the Survey Department. 
mens of ma d r w i n g  had been sent I consider that the present draftsmen are unsuitable; they 
to the Art SCLL with a view to the are uneducated and poor in every wry ; their prospects are soah 
eneoor'gement such dmwing. that no educated Inan would take euch employment. The 
highest pay Rs. 120 isno doubt considerable, I,ut only one man receives pay at  this rate; 
the l~ighest pay in the Junior Section is Rs. 50." I do not know the object of having two sections. 
I agree that the original object was probably to enable a better class of men being recruited. 

23. Some men in times oE pressure work eigllthours a day. I t  is not possible in Calcutta 
Colonel L~~~~ that this to increase the normal working hours owing chiefly to t l ~ e  

applied t h r o ~ ~ ~ b o n t  the Department, climate ; besides, many of the men live a long distance 
The S o r v e ~ o r  General has no funds off, and in the minsio particular tbey c n ~ ~ n o t  come sometimes 
from which to pay piece work. till 11 o'clock. It might be possible to introduce longcr 
working houre in other parts of India. There is no organised overtime system of working 
draf tmen ; there is no source from which they can be paid. 

24. I p u t  ill a statement + showing approximably the number of impressions in  stock, thc 

Map Record and Isaue office. number received daily in the Map branch, the average number 
issued and the number of the staff who deal with these duties. 

25. I do not think the buildings and fittings for the storage of maps are satisfactory ; 
they are too open ; the drawings are in open racks, except the originals which are in covered 
shelves; 1 do not know why the maps are in open mcks.1 

I do not consider closed shelves of zinc or such metal would encourage damp and mildew. 
Tlle originals are not in a fire-proof building ; there are special arrangements against damp in 
the cape of original  document^ generally. 

26. Standard sheets are issued to all officers on lists maintained. Dcputy Commissioners 
frequently ask why they sre being supplied with maps. I can supply the Committee with the 
l i ts .  

The figures of  ales of maps for last year were :- 
Rs. 12,000 to the public. 
Rs. 185,000 to Departments of Government. 

27. The Engraving ofice is now engaged on five general maps of India. These are practi- 

Copper plate engraving. cally new maps ; the ~cales are 64, 80, ' 6, 128 and 256 miles 
to the inch. 'l'here are ale0 a 32-mile map, a duplicate 6.1-milc, 

a 16-mile map of the Punjab, one sheet of India and adjacent countries (Ihat is on the one mil- 
lionth scale), a 16" to the mile plan of Calcutta, a district map on the 8-mile scale of Assam ; 
besides there are provincial maps on the 16-mile ~ca le  of Bengal, Bombay, Madras and Raj- 
putana; there is a :2 miles to the inch map of the Punjab; there are a 6" to the mile and 3" 

Colonel Longe explained that to promote aman  from the  Junior  to the Senior Section was very unusual, as 
i t  would mean atlanefor f ~ o m  a post on Re. 6 0  to Rs. 23, the lowestp,~y of the ser,itlr grade. He had no doubt 
the Surve~or  G e ~ ~ r r a l  had the power to promote from the Junior to the Senior, but it was not customary to do ir. 

&IT. Hi l l ,  senior drafts~nan, was questioned on t h i ~  subject, and explained that all the  men come in as 
npprentice~ ; no man is put straightaway into the Senior Division ; the Senior Section is not entirely recruited 
from 1110 Jenior ; in promoting a man the fact is token into acc~un t  whether he is conversant with Engliah 
and is n good drafteman. He did not know the history of the two seclions. He makes the  recommendation 
that n mnn from the Junior should be promoted to the Senior Section. 

Colonel Longe ~ a i t l  that such a recommendation wor~ld have to come up to the Surveror General, because i t  is 
not only the Surveyt~r General's office that  is affected. The men in the Dehra Don office are on the same list, 
and a man on tbc Deb1.a Duo list would not be superseded without a reference to tbe  office there. 

Mr. Eill (continued).-A man from the Schod of Arls couldbe put ill slraigbtawaj on Rs. 60, if there 
WIIU a vacancy. If an apprentice is eBcient, he can fairly look fo~ward to rining 10 [he  higher rste of pay. 

Colonel Longc stated thht there are hard-and.fnst rulee on the subject, and the President requested that 
they nhould be furnished to the Committee. 

Mr. Hill said Ile considered the class of boys coming in as npp~entices inferior ; they are nned~~cated. 
There might be an improveme~~t if Sibpur and the Presidency College were nppronched. Boys from these schools 
mould not come on RE. 10. T11r relativea of men in the Depa~tment often come in as apprentices; they generally 
t e ln  out fairly well. The ultimate rates nf pay offered are too low to att.ract asuperior c l a s  of men. Ho would 
suggest an increase of pay in both grades, as he did not consider tho present rates sofficieut. The lower rate of 
Ije. 10 should be raised to Rs. SO; boys coming in to the Dcpartmtnt should come in with certificates from the 
head of their school or oollege, otherwise tbey should not be enlistpd ;they should be between the ages of 16 and 
18 ; 16 should be the lowest limit of age ; che only way of knowing whether a certificats belongs to a particul.lr 
boy is that his name is mentioned, and hc is known to everybody. 

t Nnt nrinted. 
8 - - r - -  --- 
1 Colonel Lollge explained that  tbis was to keep the rats and white anls ou t ;  llle only way to prevent dam- 

age from them wasto keep the maps away from the walls, so that the lraps can be got behind nnd the 
shelve~seen tllrl~ugh. Tbia does not apply especially to Calcutta. That d~f icul ty  is gob over in the case of 
originals by the fact that they are ve1.y small in number, and there is a regular syolem by which tbey are 
opened and examined dally. 

P 2 



nl~jor W. J. ~fihell. to the m,ile plans of Calcutta ; and a provincial map of the United Provinces. The 16-rni10 
maps are 111 varloua stages ; there are besides these all the Atlas sheets. 

28. I put it1 a statement* showing the nnmber of districts in each province, with the 
number for which the Deplrtment has engraved maps on the Q" scale. 

29. I cannot say if there are arrears iu the Copper-plate Engraving Department, it 
depends on what are called arrears. 

Q.-Take this one point, have you m,~terial in office from which you can complete any or 
all the remainillg Atlas sheet., not yet publislled, but which you cannot take up with your pre- 
sent strength ? 

d.-No, there are several sheets in Burma for which me do not possess the material ; it is 
coming in gradually. All the rest of India outside Burma is complete with theexception of a 
blank iu Rajputana, for which we have no material ready. On the North-West Frontier, we 
have only s~nall sketch surveys ; we have no batisfactory material for Atlas sheets there. Ac- 
cordil~q to this, we have no arrears, but a good many sheets are out of print. There is 110 
echemo of what me llave to work up to, i.e., there is no fixed date ;iven, by which the whole 
work is to be complete. 

30. Q.-As regards arrears, are there not 196 copper-plates of which the prints cannot be 
supplied owing to the necessity for carrying out corrections ? 

8.-There are l16 quarter sheets and 28 full sheets out of p ~ i n t  out of a total of 530 
quarler and 79 full. We wi!l not be able to carry out correl-tions on these and complete them 
in the nest 12 months as well as do our normal work. The sheets are not merely out of print; 
they ~.equile correctious alld additions. Wo could print them in their present state, but thc 
bouudalies would be wrong a11d the spelling also. I h i s  would not apljly to evcry sheet \VC 

have. I t  is not Ilecessary in every case ss each chcet runs out of print tu bring it up to dalc. 
In  some cases, the corrections are very s111all and of no great interest to the public, and do not 
affect the topoyaphy of the map. 

31. When reprinting, I have 75 copies pulled as ft stands, to meet current demauds of thf! 
public, before the sheet goes to the engraver for correction. M'e print these 75  copies from the 
original plate. And W C  carry out all corrections on tbe originill plate. We have no duplicates 
oE any af these plates. 

32. Wheu the sheet is brought thoroughly up to date, the ~pelling is corrected as far as 
possible. We can tell when any corrections are required from the office copy which we keep 
N hen we receivq notifications of cl~anges of boundaries from thc local authorities which are to 
be put on the standard sheet, the office copy is corrected accordingly. The correctiot~s to Atla; 
shcets really depeud upon what has bevn done with regard to the standard sheets. 

33. Q.-Do you get information from local authorities in every case when a corrcction is 
required either ou the standard sheet or on the locel sheet ? 

8.-'l'l~e Pruvincial Government notifies every occasion when there is a ch;luge of houndary 
or transFcr of ierritory, and we receive cclpies of t l ~ c  notifications. With regard to details of 
rrilways which we also add t11 the Atlas eheets, we send periodically to enquire if there are any 
changes ; the Public Works Department also send us blue ~ r i n t s  of all new lines. 

34. I?l~ctr,~typing ru:~triccs of duplicate plates is mo?B that the Photographic aud Lithq- 
graphic Officc i a  concerned with. \Ye print from the original engraved pl:ttes. Supposinz it 
were considered necessary or debi~able to have electro-typing in my otlice, there is no suitable 
room where the clectro-typing baths could be used. I kl~ow of no room in the 0fice.t 

35. The Drawing Office draw on the dry print, getting their material from t l ~ e  
s!alld;trd 1" sheels ; which arc reduced to a" or Atlas sca!e. These reductions are not all 
I,hutog~aphic at present. I would propcse that the system be more largely emp!oyed in future. 
At  resent th- leductio~ls are made by pentagrapbing tmr by squares. New work is put on 
in red. 

36. The numbor of new a'' sheets which have betn brcpared since the engraved work 
was in India, i.e., since 1869, is 203. Of these 97 were e~~t i re ly  new sheets of 
parts of. ille countrv o E  which no Atlas sheets existed before ; and l04 were of parts of the 
country of n,hicl~ full sheets wem already in existence, while one sheet had already been pub- 
lished as a quarter sheet. 

37. The copper is purchased from the India Office stores in London. I have no complaints 
10 mike of it. I consider the buildings in which the copper plate engraving is done are cn- 
tirely satisfactory. I he fitments are up to date, but the hot press is certainly not up to date. 
I thir~lr tbat if the fitments were completely brought up to date, the output might be increasvd. 
Z have asiied  he Assistant Surveyor General in charge for a hot plate in connection a i tb  gas. 
l made enquiries from the Public Works Department who said that, as the main was turned 
oif all day, the gas could uot be given during office hours. 

38. Q.-Would there be any objection to removing the whole Engraving Departmeut, 
ael~arate from the Drawing Office and eltctro-typing, to another station? 

Appendix D, p. 113. 
t Colonel Lunge btated t h ~ t  the work could be done in the PLoto-zincographio office. There man room in the 

compound for building and he thought there wBs an existing room which might beadopted 



8.-it would I,e rather hard to remove the Engraving Department away from the MsJor W. J. B~Lhtll. 
Drawing Office. I think work mould be better done In a hill etation, and that Dehra would 
be better from an engraver's poil~t of view. . The men chiefly employed are Bengalis, who 
would probably object to going up country. The Europeans and Eurasians are mostly (Mr. 
Coard thil~ks) Calcutta people. I thil~lr the natives would certainly object Lo going to a 
hill station all tlie year round. I think t h a l  Bangalore or Poona would be more suitable places 
than Dehra Dun. 

39. We hare no pri~ited rules for the guidance of cur Agents, but when appointinz them we - - 
lay d o 6  the conditions. Our Agents do' not sell mape re- 

Questioned 's to l h e  'xisting quired on Government service. The Agents do not stock for the sale or maps. 
m a ~ s .  but indent u ~ o n  ue. are suo~lied to arrents onlv 

A ,  8 L -0 - - ~ - -  

when indentedfor by them. The terms of commiss~o~~ vary between LU '1, and 25'/,, viz., th.2 
Agents for Assam, Lahore and Rangoon get 25O/,; Bomb~y,  Madras, Mussoorie, l'oona and 
Mandalay get 20°/,, and at Sillila get loo/, only. A stock accouut is submitkd yearly, and is 
checked in the Map Rpcord and Issue Ofice. The value of the maps sold, less commission, 
is psidinto t h e  local treasury and llie tr2asury receipt senti to thin office for adjustment. 
The sales of all Agents last year amounted to Rs. 1,756, the Photo-zincographic office a t  Poona 
alone selling Rs. 1,559. 

Mr. S. M. Coard, Head Engraver, Engraving Departmcnt, waa called in and stated :- 
There are 117 sheets for whiah there is no material a t  all. They are not in the Engraving Departmel~t. 

141 sheets are io progress for which there is material. Portions of these are engraved. Some may have C O I ~ .  

plete material. The sheets are not of new country. We are making new sheets of the parts of the country 
marked blue in this index map (shown). A great part of this is being prepared for the new edition of the Indian 
Atlas ; i.e., the portions marked by n circle. The circles show where there is a previone full p?ate. IVo have com- 
plete 111aterul for 14 quarter-inoh sl~eets. Of these some are in  Burma, and we are working on these Burma 
~Eeets now. Of the othera one is iu Madras. I cannot say what material we have got for that. By the state- 
ment " sheets under corlection" we mean that these are sheets that are being brought up to date in the 
Draqing O5ce. I have to bring them up to date on the copper-plate. As far as we are concerned, only 41 sheets 
are 111 arrears. 8 o a e  of these have been taken in h a d ,  but not all. I cannot say how many have been taken 

We complete one before taking up another. Of the42 a dozen have been partially or colnpletelp taken up. 
:;is reppresents 8 months' work for my Depnrtment, and if we stopped all other work, probably about 6 months 
for the whole Ilepartment. None of these are Burma sheets. 

I t  takesus Z+ to 3 yeara to engrave an ordinary quarter sheet. This includes both outline and hills. The 
men are divided into hill and outline engravers. I cannot give the average time taken by eaoh separately. 

I t  takes us from 5 to 7 yeare to train a native as an engrever. During t l~a t  time he is working very 
little for progress. I t  lakrs about 6 sears to train a European. The appre~~tice time id 7 years. His work is to 
a certain extent being made nse of by his employers before that time. We take on both Europeans and Nativei 
a t  about the age of 16. \Ve (rain the European apprentices here also. I consider that we cannot increase in 
this rounlry the avnilable strength of the Engraving Department ior 5 years (o  come. Hill work ia the m ~ s t  
dificnlt. Yet i t  does not require necesrarily to be done by a European ; Eurasians and Natives are qualified for 
that sort of work. 

The cost of engraving when the sheets went home, used lobe 22100 cn the average for quarter sheets. Some 
b d  only a little piece of work in the colner. 1 am baaing my opinion on 20 sheets. l'he averhge area of map- 
pin:! on the sheets that cost £100, was about half a sheet. Therefore the cost wuuld be about £200 for a full 
,quarter sheet. Nc.body ever found oul what the full sheet used to cvst ss engrated by Messrs. Weher  in Eng- 
land The al'proximnte size of the quarter sheets is 2 0 " ~  14". It was in 1876 and l t 7 8  that the above prioes 
acre paid to Messrs. Malby. I think their chargc would bemucli about the same as the cost of e n g r a ~ n g  a t  C'aI- 
cutta, makinp allo\vances for the cost of apprentices, supervision, house-rent and other etceteras. 

Mr. Coard wds asked to give a general descriptiou of the method by which the new quarter inch Atlas sbee~s 
are engraved OII copper. Hestated that the work come first to the Engraving Department as a projection drawn 
on paper. This is prepared in tbe Draaing Office. Tbe Engraving Department project it OII to the copper platv, 
and then send i n  the dry print tc~ the D r n s ~ n g  Office for compilation, from the projection. 

Mr. C ~ s r d ,  asked to explain bow the reductions were fitted on to the copper, stated that they did not fit suc- 
cessive gtaudi~rd sheet reductions to the copper plate, but made one complete draaing. 'CLe hills are brush shaded 
in the Draning Office; the brush drawing is on the Bame scale as the engraved arawil~g. T l ~ e  brusb drawing im 
as far as possible complete for the whole sheet. That is banded to the engraver, and he fills i t  in as nearly as 
possible, a3 to depth of shade. This hill drawing is always done on the ssme plate ss the outline. He  hss 
had little experience of drawing hills on separate p l a h ,  but he does not think the engravers would i~ave any 
great difficulty i n  engraving hills on a separate plnte. They have doue one such plete. Noue of the names 
are done by stamping. 

Mr. Coard was asked whether ho had any complaints to make ngainst the cl'mate of Calcutta, and 
stated that it  id ii very trying climate for englavers. T l ~ e  work undoubtedly falls off in the Lot weather. Thers 
is no great d~fference in the amount of light betweell tLe rains and the rest of the year. Tho light is r l w a ~ s  
p o d  in India. The office has aaorth light. 



Nnmes. $2: Date of 61, RP-  , Pre;;I 
pointment. RBMABKB. 

attnched. I i post. I 
A. J. Mnsgrovo . . .  
A. S. Batcman . . .  
Vacant. . . . .  

...... 
C. L. Grecn . . . .  

. . . .  Vacant 

NATIVE D B A P I S Y E N .  

Senior Section. 

Purua Chandar Sen . . 

7 

8 

9 

A .  S. Nelson . . .  
...... 

T. J. Jelicoe . . .  

Bash Behari Goswami . . 
Rseh Behari Sen . . .  

4 

5 

6 

7 

8 

g 

10 

11 

12 

13 

Abinash Cbandre nansrji . 
Nilmani Lundu . . .  
Bepin Behnri Ghose . . 
Mnbammad Beksh I . . 
'&rat Chandar Kumar . . 
Chuni H I  Dutt . . .  

Carried over . . 

Bachalam Uanarji (a) . . 
Fhm Chandar Sen . 
Tincowri Sen (h) . . 

..S... 

...... 
Narcndra Nilth Muke~ji . 
Snbodh Chandar 8arkar . . 
Harendra Krishnn Gupta . 

....a. 

Nmrat Hnoen . . . .  

l 
NOTE.-The post8, enoh BB No#. 

Dohra or Mnsscoree. 

Calco(ta . 22nd April 1877 . 300 300 

Do. . 6th Deo. 1882 , l  ... ... 
250 250 

S. ,  200 

P orevt . ... 175 ... 
CalouLta . 1st April 1893 . , 15'1 160 

Do. . 26th May 1808 1 100 100 

Mus~oorce . 

Caloutta . 

Cnlcl~ltn . 
Dehra . 
Cslculta , 

Do. 

1)ehro . 
l ~lussoorco . 
C;llcultJl . 

Do. 

Do. . 
Dehra . 
Calcotts . 

110. . 
Do. 

Do. . 
Do. . 

5 t h  April 1869 . 

... i I '.. 
141h May 1901 50 

10th July 1877 . 
S . .  

3rd July l 8 i 3  . 
1st July l869 . 100 100 (a) Ertonsiun of 

service u p  to 24th 
1 M C  1 7 9  . 00 I 90 I Deoember 1905. 

... 
1st Dec. 1892 . 
15th NOV. 1802 . 
10th April 1805 . 

75 

50 

... 
1st Sept. 1893 . 
l.5th March 1894 . 
22ud Yaroh 1894 . 

150 

... 
100 

( b )  Extension of 
servlce up to 17th 
December 1905. 

120 

100 

100 

110. . 18th April 1896 . ( 60 1 60 1 
Do. . 18th April 1895 . 50 1 50 ( 

. 11th Nov. 1 0 5  . I S0 ( 50 1 60. I 
Do. . 1 10th April 1893 .( 45 / 50 1 
Do. 9th July 1896 

. ... ...... 
I l 

and 8, otc, which bavrnnrtnmos entered opposite them, are held by men at 



Amolgameted list o f  drnflsmen on 1st October 1901 -contd. w o r  W. J, Dythcll. 

Names. pointment. 

Sesior Section-conold. 

Brought forward . 
. . . . a .  

Hnbibar Rahmsn . . . 
AbdulLe t i f I I  . . 

....m. 

KbodaBsksh . . . 
Sarat Chandar Das . . 

...... 
Sib Krishna Roy . . . 

Cdeutta . I 1. Aug. 1890 

B.,... 

Dehra . 
Do. . I 1st M g  l889 

a.. 

... 

Dehra 1 ,.. 

Cmlcutta . 14th Nay 1887 

Do. . ( 5th Feb. 1891 

Mussooroe . 
Cmlcntla . 

Present 
Pay. 

. . . 
19th Jnn. l888 

Junior Section. 

Kadrat Ali . . 
Muhammad Yasio . . . 

poet. 

Additional EstnL- 
liehment. 

Calcutta , 

Do. . 

Do. dc. 

Do. do. 

1st J r ~ l g  1878 

1st NnrcI1 1876 

Additional Estnb- 
lishment. 

Do. do. 

Do. do. 

Do. do. 

15th May lP76 

1st July 1889 

1st Dec. 1900 

1st April 1874 

1st May l876 

1st Maroh 1890 

16th July 1893 

let  Oat. 1879 

1st Nov. 1886 

1st June 1890 

15th J u l j  1883 

... 
1st Novalober 18s 

... 
1st Nov. 1892 

l a t  Supt. 1899 

1st Deo. 1892 

1st Dec. 1892 

1st Dec. 1892 

6th Jan. 1896 

let Nov. 1893 

. . . 
22nd April 1898 

... 

Mogul Jen . . 

. l . 
Dolnith Husen . . Do. 

Multammod Buksh 11 . l  OO. Ambika Charan Dae . . 
Ebaratnlla . . . 
Sheik Ahmad . . . 
MuhammadIsmail . 
Nazimaddin . . . 
AbddGafur . . 
Icrishna Mobon Dns . . 
I-Iari Ksth Das . . . 

...... 

Ahdul Jabar . . . 
Vucant . . . . 
Muhammed Abdul Hoi . . 
Ghulam Hgdar . . . 
bhdol Latii 111 . . . 
Azizur Rahmaa S . 
Ramanath Bardhan . . 
Muhammad Huaen KAan . 
Gulam Athar . . 

... ,.. 
Chuni La1 Das . . . 

Carried over . . 

. 
Do. . 
Do. . 
Do. . 
Do. . 
Do. . 
Do. . 
Do. . 
Do. a 

Del~ra . 
Caloutta . 
D*. 

Do. . 
Do. , 

Do. . 
Do. . 
DO. . 
DO. . 
Do. . 

Del~ra . 
Calonlta . 

... 



HaJor W. J. BytheU. Amolgamaled list of draftsmen on 1st October 1904-concld. 

,OhEL:w Date of first ep- 
attached. pointment. 

Junior  Section-concld. 

Brought forward . 
Benod La1 Dntt . . .  
Abdol Sobha11 . , . 
Ganaodrn Nath Show . . 
Nesar Ahmed . . .  

...... 
Karali C l l a r a ~ ~  Guhn . . 

... 
Calcutta . 

Do. 

Do. . 
Do. 

Dehre . 
Calcnttn , 

1 20th Sept. 1898 

115th Ju ly  l893 

( 3rd July  1895 

%Iunmothanath Nandan 

...... 

...... 

...... 
Muhammed Yensin Ali 

Suropdo Roy Chondhnri 

Satya Cbaran Haldar . 
Abdnl Huq . . 
Nibaran Chandar Dey . 
Bhuth Nath Shaw . 
Sntieh Chandar Chakarbaty 

Vacant . . .  
Sjed Bakah . . .  
dbdul Khalik . . 
Abdus Eattar . , 

. . .  Abdnl Aziz 

Mogal Jan . . .  
Nuhammad Yaqub . 
Vacant . . .  
Vacant . . .  

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

. Do. . 12tl1 Murcl~ 1899 

Dehrn . 
Do. .m .  

Do. . ... 

. Cnlcolb . 8th Nov. 1901 

. Do. . 1st March 190.2 

, Do. . 13th May 1902 

. Do. . le t  June  1903 

. 110. . 1st  July  1903 

. Do. . 4th Dec. 1903 

. Do. . 7th Aptil 1904 

. Do. . ..a 

. Do. . N e t  April 1909 

. Do. . 17th May l904 

. Do. . 3rd Jnue  1004 

. DO. . 23rd July  1904 

. Co. , let  Aug. 1904 

. 110. . l8111 Nov. 1904 

, Do. ... 
. Do. a.. - 

Dehra . ... 
... Do. 

1 Do. . I ... 
Do. . 
Do. 

Do. . 
Do. 

Do. 

Mossouree . 

... 

... 

... 

... 

... 

... 

Total 

On prubation. 

L)itto. 

Dilto, 

Ditto, 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Temporary. 

On probation. 

Ditto. 

Ditto. 

Ditto. 

Present 
pay. 

-- 

Re. 

... 
m 
20 

U) 

20 

... 
20 

L0 

... 

... 

... 
15 

16 

16 . 
16 

l 5  

l 5  

12 

.S .  

10 

1 0  

10 

10 

l 0  

1 0  

... 
S.. 

... 

... 

... 

... 

... 

... 

... 

... -- 

... 

Pug c 
poet. 

Re 

865 

k a  

20 

20 

20 

2C 

4C 

2C 

l 5  

15 

l 5  

15 

15 

l 5  
, 

15 

15 

15 

l ?  

12 

10 

10 

i a  

10 

10 

10 

i a  
10 

6 

6 

6 

6 

6 

6 

6 

6 

60 

1,342 



Statement slowing the number of districts for which engraved maps oa the A'' scale have been 
prepared. 

fill-, T, A. I'ope, Assistaut Surveyor-General, in cllarge of the Photographic and T, A, Pope. 
Lithographic Offices, Head-quarters Calcutta. 

[Calcutta, 9th February 1905.1 

1. I have been in charge of the Photographic and Lithographic Office since 1897, and 
hare been attached to it ~ ince  1886. The office does not undertake map engraving, but, 
i t  executes photographic engraving, or photogravure, for other departments. 

I 

2. W e  have five cameras employed on map work in the Photo-Lithographic Office, 
one large and four somewbat smaller. The year 1903-04 was Photographio Deparlment. one of great pressure of work and the whole oHice was more 

or less working at  its full power. The number of negatives taken during that year was 
roughly %,Out). I consider the possible da i !~  output of a camera to be six or seven negatives 
a day, i.e., 1,500 in a year. We have no arrears now, properly 80 called, in the negative section, 
so that there is not likely to be any pressure of photographic work in 1904-05 or in  the 
immediate future. This is entirely due to the introduction of the Vandyke process, which has ' 

relieved the cameras of much work that would otherwise have to be done by photography. 
3. We have fivelithographic machines and 30 hand preeees. Assunling that 15 af the 

hand presses are used for proving, transferring, aaJ work 
Printiug Department. of that nature, it leaves 5 machinee and 1 5  presFes available 

for other \v-ork. I accept the daily output df ahand preus to be 80 lo 100 pulls and of a 
machine workiug :rt its full power 1,OUO pulls a day, but the average outturn would be 
considerably smal!er. Taking into consideration tbat we have 250 working d a ~ . s  in the year, 
I am prepai.ed to accept l , i U O  pulls as the average daily output. The tolal number of 
pulls that the machines and presses are capable of giving in the year is therefore 1,500,000. 
In 1903-04 the total output was 1,30Q,000 pulls. 

4. At  the end of the year there is always a large amount of printing work left over 
be done during the ensuing yesr. Arrears, however, did not increase in 1903-04, at any 
rate appreciably. 

We havesufficient machine power to cope with the work now sent us. We do not 
allow arrears of survey work to accumulate, SO that what goes to the wall is only extra- 
departmental work. Formerly the survey work was a t  times delayed bye<tra-deparlment.d 

8 

PBOVINCES. 

. . . . . . . . .  Aalurm 

Beng;~l . . . . . . . . .  
Bombay . . . . . . . . .  

. . . . . . . . .  Burma 

Centre1 India Agenoy . . . . . . . . . .  
Central Proviuces . . .  
Gnjarat . . . . . . . .  
Hyderabsd . . . . . . . . .  

. . . . . . . . .  Nadrar. 

. . . . . . . . .  Mpore  

North-\\'est Frontier Proviuce . . . .  
l'unjab . . . . . . . . .  
Rajputsnn . . . .  
Sindh . . . . . . . . .  
UnitedProvinces . . . . . . . .  

ENOBAVBD PLATES 
( m a ~ a ) .  

Distriots. -- 
6 

46 

... 

... 

... 
23 

... 

... 

... 

... 
4 

26 

... 
e.. 

48 

OF 

States. 

... 

... 

... 

... 
S., 

... 

... 

... 

... 

... 
,.. 
... 
... 
... 
... 

-- 
Districts. 

12 

6 

16 

36 

24 

. 1 4 ~ ~ d  
Statee 

18 

21 

B 

7 

27 

.., 

6 

48 

-- 
States. 

3 

6 

12 or 13 

2 Sben 

30 

la  

... 

... 
3 

... 
,.. 

6 or 7 

18 

1 

2 



~ 1 ~ .  v, A, Pope. work, but 1ately:;the practice has been to make exlra-departmental work give way to snmey 
* Not printed. work. I put in a statement * &owing the exact state of 

arrears on the 1st of this month. The output oE departmental 
work in 1903-01 was 358,000 pulls. Of this number, the work which the Committee 
~onsiders as work which should properly have been undertaken a t  the Survey Office, Calcutta, 
amounted to 177,000 pulls. We have a printing capacity here of about 1,500,000 pulls 
annually. 

6. I do not think it  is true in practice to say that this still leaves a capacity at  
Calcutta for additional extra-departmental work to the extent of 960,000 pulls, for the reason 
that a t  all times during the year we have not work to keep all the five presses going. Large 
work can only be done by two of the five machines, and when the bulk of the work to be 
printed is on large plates, it follows that one or two of the smaller machines have sometimes 
to lie idle, while there ie a large pressure of work on the others. 

We have had only four of these machines for the last five years. One of these was 
brought out from home last year to replace an old machine which had completely broken down. 
This is the only change wehave had during the last 6ve years, but a t  the close of last year we 
received a fifth machine from England. 

6. 1 have nothing more to say os regards quantity. We are quite competent to turn out 
all the work required of us at  the present time, so long as the amount does not increase. But 
we could-not deal with an increase. 

7. When the Surveyor-General asked for an estimate of the work each machine is capable 
ofturning out daily, I gave it  as 2,000 pulls, because I understood that he referred to an emer- 
gency such as mobilisation. 'l he standard sheets which would require to be printed in such a 
caee would involve no change of plates and colours, and the machines could work a t  full pressure 
continuouely thloughout the day. The figure 1,500 has been taken as the average, taking into 
account all the changes unavoidable in a printing office, but these would not need to be taken 
into account in dealing wltb a Jarge and sudden demand for copies of standard sheets only. 

I f  no new work came in, the whole of the arrears standing on any given date could as 
B rule be cleared off in two months. 

8. Q. (Colonel Grant.)-Have you considered the possibility of increasing the output by 
three following methods 1 

(1) Adopting piece work ; 
(2) Working overtime ; 
(3) Increasing the normal daily hours of working. 

A.-I have never considered:(l). I do not see how it could be made applicable to machinery. 
It could be introduced in some of the sectionq such as the one engaged in g ra i~ ing  plates, but 
I doubt if i: could be introduced into the printing section. 

(8) Would be the same thing as (l),  except that overtime mould be piece walk after 
office hours. Like the piece work system it  could be introduced in some sections. 

I have considered (3) over and over again for many years past. I am afraid it  cannot be 
introduced, unless the men are given more pay. The better class of men, drawing say Rs. 20 and 
upwards, say they cannot afford to live near the olfice, where rents are very high, and conse. 
quently they have to come from great diotances, often starting for office ae early as 8 A.M. 

'lhe poorer classes, on the other hand, herd together in the bustees near the office, but they all 
engage in outside work before and after office hours, as they cannot ~ossibly support their 
families on their pay. 

I have never therefore proposed lengthening the hours officially, because it  would mean a 
very large increase of pay all rouod. The worliiug hours a t  present are 10 to 4 with half an 
hour for lunch. I think the houre in the Government Press are half an hour longer, and the 
men work there overtime al~o. 

9. Q. (Colonel Grant.)-In the two reports, or series of notes prepared by the Surveyor 
Proceesen of reproduotion. General for the use of the Committee, l think there is a 

general tone of appreciation of photographic transfer 
work. I presume that you have no objection to replacing photo-zincography by the general 
practice of helio-zincography 1 

A.-I think that it is extremely desirable that this change should be introduced in all 
map-reproducing offices in India. The difference in the two processes is that in photo-ZI~CO- 
graphy the image is transferred from the negative to the zinc plate by means of a carbon 
transfer, a method which gives results inferior to those obtained by the latter process, in 
which the image is transferred direct from the negative to the zinc plate. 

10. Q. (Colonel Grant.)-There is also in the same papers a general tone of appreciation 
of the process of 1ithogl.aphy. Boyou demur to the statement that lithography isin some 
casee almoet as expensive aa copper engraving ? 

8.-I should not have thought that was the case. I have no experience of the cost of 
copper engraving. 

11. I produce two eample maps produced by belio-zincograpby, as showing the quality 
of work turuedout by the Calcutta Office. (Degree Sheet No, 40, , p r t  of the Northern 
and Soulheril Shan States, and Sheet No. 95, India and adjaoent aountrl~.) 



Colonel Grant pruduced a eamplo of I do not think we oan turn out anything better than the Hr. T. A. Popn, 
oimilar heliO.zincogrrphic work samples produced. These are fair types of the work we done at Sonthampton, to show the 
etandard to wbieh thls work has 
been brought in England. I do not consider our work as good as the English. 

12. Q. [Colonel Grant.)-Will you explain to the Committee how in your opinion the 
quality ofyo"r work can be improved ? 

8.-In the first place it i~ necessary to improve the style of the original submitted; secondly D 
we nlust have a better class of men to do the work, particularly better printers. The exoellence 
of the English specimen is very largely due, I thiuk, to the amount of work whioh is put on the 
!legative. I n  Calcnttn this class of w o ~ k  is done by low-paid natives who cannot possibly be 
expected to turu oot the same class of work as is done at  Ilome. Then the promss of transfer- 
ing the from the negative to zinc is now done entirely by a staff of Eurasians and 
natives who are more or less incompetent. I have applied to Government for a European to 
falie oharge of this work. Thirdly, the quality of the paper on whioh the printing is done 
might also be improved. 

The q~~est ion of snpervision has been gone into, and I think it  ie now in a fair way of 
being put right. We are expecting twoadditional European assistants from home shortly. 

IS. I do not think that the inferiority of our work is dus to climatio reasons, not a t  
any rate since we introduced belio-zincography. 

As specimens of what I call bad originals for pbotopraphic work, I produce a number of 
old oligillals of &andard sheets much discoloured and with many additions pasted upon them 
and also an original map of Burma in two slieeta, one of wh~oh is outline and the ntber hills. 
I call this last original bad because the bill sheet is half an inch shorter measured diagonically 
from one corner to the other than the outline sheet, so that the correct registration of the hllle 
on the outline is impossibl~. I also think that the paper on which it  is drawn is not suitable. 
This sheet has been reproduced before, but is now out of print, and came into my office two or 
three days ago to be reprioted. The copies were printed in October 1898 (Sheet No. 382). The 
sheet originally registered all right, beoause the paper a t  that time had not contracted as it  has 
done sinoe. 

14. As regards the iuferior class oE artisans, and obtainiup a better class, we ought, 1 
tbiuk, to have a European in obarge of each of our large machinee. We have now in charge 
OF the five mnclrines-one European, who is by no means a first class man ; two Eurasians 
trained in the ofice ; and two Natives. 

1 do not consider this a suficiently competent staff to turn out paad work. W e  have had 
new machines from time to time, but no arrangemeuts have been made for providing a proper 
establishment to work them. This is, I think, the principal reason why our zinc printing is 
not as good as it should be. 

15. As regards the improvement of tlie p~ in l ine  paper, me nre entirely at  rhe mercy of 
the India Office. We do not know, . ~ s  weou,uht to know, wh;tt Printing paper. the best prlutlng paper is, and we h:~ve therefore to be oontent 

w i ~ b  what is sent out .  I think if we knew what the best kind of raper was and had 
the power to get it ,  it would tend Do implove matters. We get all our paper from the Stores 
Department, India Ofice, and in recent years the quality of the paper has been lower than it  
was formerly. 

Independently of the quality, I do not think that the sort of paper mpplied, on which 
the standard sheets are printed, is a satisfactory lithographic paper. I am inclined to think 
that the paper used a t  present is too h a ~ d .  I have no doubt that the quality of our work 
would be improved by the use of softer paper, though the impressions might not stand wear 
and tear so well. 

I should say that printed maps shouldlast 100 years if they are kept away from light and 
air and white ants. I t  really depends entirely on the amount of handling they have to undergo, 
md I do not see any reason why they should not last for ever if they are well protected. 

16. Q. (Colonel Grant.)-Do you know if the India Office takes any steps by examin- 
ation-microscopic or otherwise-to see what the paper is made of, and also if it examines 
samples of the paper before purchase-chemically or otherwise-to ascertain its quality ? 

8.-I do not know what the procedure is in the India Office. I do not think anything 
of the kind is done there, where the object seems to be to send the cheapest paper procurable 
for our requirements. W e  are constantly asking for bebter paper. I n  fact we invariably 
ask the Stores Department to send ns the best paper that can be obtained. I m d e  enqniries 
about this the last time I was a t  home, but with no satisfactory result. On our part we send 
them samples of the best pa er we have got out here, but in all probability there ia very 
much better paper to be %ad. A t  the same time we also specify the paper we want and 
its weight, but there might bemany qualities of the mme weight. We epend from &1,000 
to 82,000 a year on paper. 

Colflnel Sir John Farqnhnrson aeked Colonel Grant whether there was not considerable di5oultg some time 
ago at Soutllampton in getting the superior quality of pper which was thougl~t necesssly for the publimtion of 
maps. Did not the Board of A~ricnlture desire thst its supply should be made, like any other contract Bystem, 
by tender from the paper makers, instead of the Ordnanoe Burvey selecting the oeoessary qualiv of pper. Hee 
that system since been improved and does the Ordnance Survey now select for itself the kind of paper required. 

e010nol Grant stated that the Ordnance Surrey purchsses its paper at open tender, but retains poser  of 
pelectiou. 

8 2  



Mr. T. A. Pope. 17. I think that the printing of mobilisation maps or maps for the army should be 

Mobilisntion mepg. 
undertaken by the topographical section of the Survey of 
India. We are prepared a t  any time to stop all other work and 

put all our printing rower on to maps for mobilisation purposes. I think we have ready all the 
essential plates, or the corrected negatives of all the plates, that  would be required by the 
military authorities. There are a good many of theln nt Ilehra, but the rest me have here i ~ .  
.(:alcutta. We keep all the plates oE traus-frontier sheets. These can be printed at  a moment's 
notice. 

18. We have no system of examination of each copy printed in our presses. Each 
Examination of oopies. printer, whether Eurasian or Native, is supplj~erl to be respon- 

sible for the quality of the mork turned out by 11is own 
rnrlchine prss .  I f  i t  is found that he is allowil~g bad pulls to pass, he is fined or otherwise 
punisl~ed, but it is undoubtedly desirable that every copy should be examined by an independent 
examiner. We have no one in theoffice who can bespared for this work, and until some arrange- 
ment of this kind can be made, it will be impossible to prevent a considerable number of bad 
impressions from passing undetected. 

19. Ollr arrangements for seasoning the paper before printing are as follows :-When- 
ever we get a large p~intiug order for auy pal-ticular map 

Seae.oning of printing p'per. that has t o  be printed in colouls, the paper is taken out and . * -  

hung up for one or two days before the printing begills in order that it  may get as dry as 
~os61ble. We hang it either in the stone godown which is the driest aud airiest place we have, 
or round the gallery of the printing room. The object of hanging the sheets out in this nay is to 
get them equally dry. By banging them in the open air me get them all uniformly dry. No 
attenipt is made to see that the maps do not shrink or expand after publicalion. I do not see 
\!hat steps could be taken to ensure this in this climate. 

I n  p~int iug black impressions only, the paper is taken from bulk direct to the machine. 
This is  chiefly because we have no room t o  provide for the hanging of all the paper required 
for printing. It is undoubtedly advisable to hang it  all. 

20. I think the type used in typing manuscript plans is too heavy or broadifaced for the 
purpose. 

Type. 

a l .  Q .  (Colonel Grant.)-In case of the necessity of getting more space or reducing the 

Photogrnvure Section. amount of work done in the Calcutta Ofice, what is your 
opinion about removing the Photograrure Secticn to some 

other office under the Government of India ? 
8.-The removal of the Photogravure Section would provide a certain amount of extra 

accommodatio~~ which might be utilized either for printing purposes or for draftsmell. But 
I should be sorry to have this section removed, becauee I beliave that iu the lrear future we 
shall be able to employ it  on departmental work which we have never done before; that is, 
in the preparation of photo-etched copper plates from brush shaded lrill drawings. I think 
we are now in a position to introduce this system, provided that tbe Ilrawing OHlce can s u ~ -  
ply the brush shaded originals. I think the systcm of photo.etching for hill printing might 
be introduced for the map of India and adjacent countries, the degree sheets and small scale 
maps generally. Up to the present the Photogravure Section has been exclusively used for 
extra-departmental work, except that it is employed to produce matrices and duplicates of a 
large number of hand-engraved ceppr  p!ates prepared in the Engraving O5ce. This portion 
r.f the work, however, might equally well be done in the Engraving Office itself. I canuot 
say bow many copper plates of the Atlas sheets me have made matrices and duplicates for. 
It is a question which the Engraving Office should be asked. 

By photo-etching I mean the leproduction of hills by a photo-mechanical process, as in 
the case of the Ordnance Survey map of Scotland produced by Sir John Farquharson. 

The annual ccst of the Photogravure Section is asout Rs. 13,500. The mork of super- 
rising thie section takes up a share of my time, but not such a large sl~are as the other sec- 
tions, because it is supei-vised by a skilled photographic eugraver. It takes up also a good 
deal of space-three rooms-which could be used for other pulposes. 

22. Q. (Colonel Grand.)-Is your Letter Press Printing Department strong enough not 
only to provide for transfers and proving, but also for print- Letter Press Printing Section. ing all the forms for the Survey of India? - 

A.-It requires strengthening, though i t  does all the work required of it. I do not 
think anything would be gained by having all forms printed in some other Department and re- 
lieving the Photographic Printing Department of some of its work. The work would not 
cost less if done elsewhere, and the Department would not be so well served. The annual cost 
O F  the Printing Department is about Re. 8,200. 

23. I am satisfied with the stores (including chemicals) that we purchase either direcl 
from the manufacturers or through the Stores Department, S tor-. India O5ce. With the single exception of the printing paper 

I tbiuk all the stores that we receive are of the best quality. We hardly get anything locally 
exccpt the common acids and so on. I have no complaint to make of the stores sent out from 
home. We can get graining sand locally, but it is not O F  so good a quality as that sent from 
home. 



24. Q. (Colont2 Grant.)-Are you satisfied with the equipments and fittings generally for Hr. T, A. Pope. 

your work 7 
Eqnipmtnts nod Fittings. 

8.-I think a great many of the things required in England are not required in a hot 
climate like that of India. I am on the whole satisfied with the fittings as they staud now in 
the office. Our arrangements are not such that me can a t  any moment flnd any zinc plates. 
repired. This is a matter wl~ich is bcing arranged for. We are building a place for the sforagz 
of zinc plates. 

25, I have never found the neoessity for artificially drying the zinc plates even in t h e  
damp weather to keep them from oxidizing. They are put out in the sun before ~r in t ing ,  
and that seems to answer the purpose quite well. We never seem t o  have had any special 
trouble from oxidation. 

26. There are no arrangements for the officer; in charge of the various reprodu3ing offloes 
in India to visit each other from time to time. I have never been to Poona or Roorkee. 

27. Q. (President.)-Supposing you had better paper than is supplied a t  present, 
what additional expense do you think would be incurred 7 

Cost of better paper. Would it be dtmbleas much ? 
A.-I do not think i t  mould affe-t the price at  all. The fact is that  me a t  present 

get inferior paper for the price we pay, and I am sure if there were some means of ehecking 
the quality of the paper sent, therz would be no extra cost involved in obtaining a very much 
superior quality. 

28. I have no register to show the amount of work pmding a t  any given moment. We 
have, however, a re,rrist?r in which each item of nork is entered 

Qoestioned as to arrears. as it  comes in, and the stage of its progress is recorded. But 
we have nothing to show what the arrears were abcut thls time last year as compared with 
arrears standing on the 1st February of this year. We do [lot prepare any rtatement 
silowing the amount oE workthat comss in durinr: the meek or the month, nnd the amount 
of it that is done. The Surveyor-General can only get an idea of t l ~ e  state of work by 
asking for information. Our work comes chiefly from the Drawing Office and some from 
variaus extra-departmental sources. The extra-departmental work does not always come 
t o  me direct. All my survey mork come; throm~gh the D r ~ w i n g  Office. There would be 
no difficulty in preparing a statement of departmental work received from the Drawing Office 
showing the amount completed and th? balance remaining to be finished. W e  do prepare a 
nrr, Pope produoed the he monthly statement for depsrtmcotal work which gues regularly 

referred tn. to the Surveyor-General. 'l'here would be no diffic~~lty a t  
all in preparing a similar statement for extra-departmeutal nork. I t  mould be useful for 
myself as well as for other authorities. 

A diary is kept up by each printer showing the number 9f pulls taken and the amount of 
work that is being done by him. The head and assistaut printers also maintain a similar 
register, and all the diaries are sent to me each month for inspection. 

29. I have only four men engaged in supervisinq mork, viz., one head assistant, one second 

Eetablisbment. assistant, one photographic engrtlver and on* foreman litho- 
graphic printer. 

Mr. LeFranc, Head Zinc Printer, is in charge of the transFerring and proving of zino 
plates and of five hand presses eugaged on printinr work. H e  is not a highly efficient man, but 
very hard-workiug and get3 Rs. 350 a month. Heis rather out oE date, and is a man trained in 
the 0 t h .  

Mr. Deas is the only European we have in charge of a machine. He is in charge of tlle 
most important oE the five, and gets 1x6. 330 a month. I do not consider him a firstclass man. 
He has worked himself up in the ordinary courge of promotion through the graded establishment. 

Mr. D'Pyvah is the Head Type Printer. He is a very useful man. 
Mr. Meade is in charge of the Silver Printing Seotion. 
Mr. Ravsnscroft gets Rs, 175. H e  is in charge oE the new machine, but is not sufficiently 

qualified for the work. He had never been out of this country till lately. He is a man 
entirely trained by us. 

W e  could not get better men than these for the pay we give them. 
30. Most of our young draftsmen come from the School of Art. They come as apprentioes 

Draftomen. on no pay, and are trained until their quali6cntions are good 
enougli, and then when vacancies occur a t the  bottom of 

the list, they are given to the most promising of these unpaid men. They get Rs. 12 a month. 
31. Q. (Sir John ~ e r p h a r s o n . ) - ~ a v e  you any hower of increasing or decreasing the 

pay given to the men, or do they rise mechanically by promotion according to seniority ? 
8.-I have no power to modify their pay, but have of course the ordinary control over 

promotions from one grade to another. 
32. Q. (Colonel Graut.).-What do you think of Calcutta in  oomparison with other places 

Climate of Cnlculta. in  India as regards the suitability of its climate for photogra- 
phic work ? 

8.-I cannot say Calcutta htk an ideal climate for photographic work of any kind. A 
drier climaie, i think, wouici be preferable. 1 know gothing of POQW, but judging from hearsay 



Hr, T, A, pope, I think the climate of both Roorkee and Dehra is certainly better than that of Calcutta. I do 
not say this from per~onal experience. 

33. For the purposes of training as printers or labourers the natives of Bengal are inferior 

Quality of the labour supply. to those of Madras, Poona or Roorkee. As regards general 
intelligence, I consider them very much inferior, certainly to 

the people of Madras and probably to the United Provinces men also. We are not tied down, 
however, in  the matter of recruitment, but up-country men will not come on the pay that i s  
off ered. 

34. Q. (Cdonet Grant.) -1 believe it is customary in the Zinc Printing Department to work 
five men a t  a hand press and on occasions six a t  a machine and two a t  a platen letter press. 
Paragraph 199 of the rules for the working of the Photographic and Lithographic office states 
that one printer and two pressmen should be attached to a hand press. Cannot economies be 
effected by reducing the number of men working a t  the machines ? 

8.-As regards the hand presses, the rule quoted apparently omits the ~ponge-man who is 
an assistant to the printer. We have, therefore, for each hand press Four men-one printer, 
one sponge-man, whose business is to keep the plate damp, and two pressmen, one of whom is 
an ink man. 

As to machine presses, we cannot possibly do with less than six men in a machine in  which 
large work is being done, but these men get such w-retchedly small pay that it  is hnrdly north 
while trying to cffect an economy in this direction. - - 

As regards the platen letter press machines, we are unable to work with less than two 
men, one laying on the paper and the.other taking it off. No man that me can get in Calcutta 
would attempt to do it  singly. AII English boy might possibly be able to do it, but then he is 
different to the ordinary native. The men simply will not do the work singly. I am not sure 
they would do it  even if they got better pay. 

Extra-depnrtmental work. 
35. (President.)-I understand extra-departmental work 

comes t o  von direct 7 . - - . . - . 4 - -  - ~-~ - 
8.-Not necessarily, though a great deal comes to me direct. Under the rules applica- 

tions for lithographic and photographic work are submitted direct to the Assistant Surveyor- 
General in charge of the Photographic aud Lithographic Office, but indents from public ser- 
vants must be duly approved and countersigned by the Heads of Departments and Governments 
under which the indenting olficer may be serving, beEore they can be complied wi~h .  An 
indent properly co~lntersigned is generally complied with without reference to the Surveyor- 
General, unless I see that i t  is likely to cause delay to other and more important work, in 
which case I usually refer it  to him unofficially. 

I submit weekly a statement oE extra-departmental maps and drawings received and 
ifsued by the Photographic and Lithographic office, to the Surveyor-General. This statement 
goes round the Surveyor General's Office for information. 

36. There i s e  leaflet which was published many years ago describing how drawings 
should be prepared-for photo-~incography,-and it  has been 

Questioned to the very largely circulated among the officers who generally send instructions regalxling the forms in 
which dl.awingsehonld be prepared, that class of work. With regard to the Vandyke process, I 

prepared a leaflet two or three years azo ~ v i n z  a description 
of the whole process and sent c6ieH to everybody to whom it was likdy ti be iseful. I-now 
send it to anybody who sends me originals for reproduction by photography, which I think 
might be done by the Vandyke process, and this hae resulted in a good deal of work being 
done by this process which would otherwise have been executed by photography. 

The preparation of another pamphlet dealing with all the methods of reproduction in use 
here is also under consideration. 

37. When originals sent to us for reproduction are not suitably drawn, we have been 
returning them in several oases lately. Formerly, we either refused them altogether as being 

unsuitable, or we did what me could with them. I put in a 
8 Not printed. set of rules * for the execution of such work. 

38. I do not think there is any objection to applications for extra-departmental work 
being addreseed in the first instance to the Surveyor-General. On the contrary, I should be 
very glad if this change were introduced. 
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LIST C 

Statement sioukrg the comparotire outlurn of work done in Ile PAo!ograpAkc and LitAo- Hr. T. A. Pope. 
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Lieut.-Col. T. F. B- Brevet Lieutenant-Colonel T. F, R. Renny-Tailyour, R.E., Assistant Surveyor General, Renny-~allyow. in charge Mathematical Instrument Office, 

Examination by 1. The Mathematical Instrumeut office wasestablished first to  look after tbe instruments of 
President. the  Great Trigonometrical Purvey, I t  is now a dep6t of mathematical instruments for 

departments. The instruments are supplied to any Government department, and if we can 
spare them we a l ~ o  issue them 011 payment to  Government officers for private purposes. We 
a l ~ o  repair inetrnrrents fcr the  dimerent offices. Practically we d o u o  work a t  all for the 
outside rublic. W e  sometirres repair ieleecopes fcr pilots, but they are more or less Govern- 
mrn t  s e ~ v a n t ~ .  W e  supply Survey colleges if they cannot ge t  tbeir instruments locally. 
W e  do our utmost, however, not t o  clash with private firms, 

Any G o v e r n m e ~ ~ t  department may indent on us for mathematical instruments or s c ~ d  
them to  ns for repair, and if we can, we take up the  work. 

P. W e  get  most of onr instmmenle from England through ttbe Director General of 
Stores : Ke aleo porchase Eome locally and manufacture come in our works l~o~ .  

Las t  year we ~urchaeed instruments to  the value of Rs. 1;21,429 from England and to 
t h e  value of Rs. 11,61.1 from the  local market. W e  have a ~pecial  grant for local purcbasee. 

3.  The ins t~uments  mannfactured in the  work~hop  are valued a t  Rs. 57,095. Also we 
repaired instruments leturned to us and made them serviceable s t  a cobt oE Rs. 77,833. 

4. W e  have n fairly large stock in hand, but we have no record to show how mucl1 of 
i t  was purcllased from England, how mnch was purchased locally and h ~ w  much was made 
in t he  workshop. 

W e  are reducing our local purchaees ; they bave been going down each year. I have a 
statement showing the amounts spent on local pul.cha~e during the last three years. They are 
respectively :-He. 17,793, Rs. 13,329 and Rs. 11,641. 

5. The value of the instruments manufactured in the  workshop has gone up. The 
figure3 for the last three yeare are respectively Rs. 83,437, F s .  47,429 and Rs.  57,095 and for the 
first eight mouths of this year Ibe iucrease has been about Rs. 9,000. 

Tlre idea is  to  manufaclure as  much as we can, iE we can tbel.ebg reduce tb t i r  issue price. 
I should not say tha t  i t  is easier for us to purchase inslrnments from the lccal market than for 
the  officers for whom me buy them to  do so themselve~. I do not think there is much 
difference in the case of instruments t ha t  do not require adjurtinp, etc., if they could buy 
wi t l~out  having to obtain special sanction each time. The accounts of some departments are, 
I believe, so arranged thnt it would take tbem a con~iderable time to  get  @auction. W e  stand 
in the  same relation t o  them as the Director General of Stores does to us in reepect O F  Euro- 
pean etorer. W e  may not purcbase stores from home except through him. W e  have autllority 
t o  purcbase from the local market articles tha t  we may require, and also if we run slrort 
of such articles as levels, etc., we can get there locally, if necessary, although they arc 
obtainable from Englaud. 

6. Q.-I find tha t  a Committee reported in 1875 thnt an office for tbe purchase of stores 
existed, and tha t  i t  was objectionable that  stores should Le obtained otherwise than through the 
agency of this o5ce. Do you thiuk so st i l l? 

8.-I think there are certain thitlgs which we might well ge t  rid of. Some depart- 
ments, tbe Meteorological and Excise for instance, indent for instruments which are of no uoe 
for sulwey purposesP1and we have t o  ge t  some O F  these from E n ~ l a n d  specially for them. The 
Excise Department I refer to  principally is the Bengal Excise Department. 

I think both tlie Excise and the  Meteorologioal Departments might just as conveniently 
o b t : ~ i l ~  direot from England such stores as do not require to  be tested by us. 

W e  also get  special stores for the  Forest Department, e.g.,-Brandis clinometers acd 
tree-borers. 

W e  ge t  very few things from England for the Meteorological Departrrent. 
7. W e  test  hydrometers if they are made of brass, bnt not if made of glass. W e  do not 

test all instruments issued to  other departments, but  only some of them. All instrnments that  
a re  liable to ge t  out of order are tested, such as  theodolities, levelr, etc. I only waut to ge t  
rid of things tha t  do not require to be tested by us. 

8. The actual cash expenditure of the Mathematical Instrument office for 1903-04 was 
Rs. 1,23,696. That  repr~sents  cost of establishment, instrumenis, etc., ~urchased locally, and 
contingencies. It does not include the cost of stores obtained from England. 

Rupees 64,296 is credited to  the office for the cost of instruments supplied to the Survey 
of India. Thie really represents the difference between the  cost of instruments issued plus 
coat of repaira and the value of instruments returned ('on deposit." 

We debit S u l ~ e y  parties with actuals. W e  know nothing in this office about the 4 
per cent. fixed charge, made on parties in the estimates. It is an arrangement for purposes of 
~ccoun t s  made in t he  Accounts offices, 



I n  our " abstract of expenditure lJ tbe expendit m of the officeis Bs. 1.23,696, and the ~ ~ ; ~ i ~ ; ~ , B -  
book debits from survey parties are Rs. 64,205, leaving the net cost of the ofice a t  Rs. 59,401. 

9. A profit and loss acoonnt of tho warkshop for 1903-04 has been made oat on the usual 
system. I t  sllows a profit of Re. 22,916. This system has been accepted by the Comptroller 
and Auditor General's ofice in former years, but I do not consider it  correct. Our accounts 
are audited every year by aspecial auditor from tbat ofice who comes here for some months. 
The particnlar account put in has not been audited yet, but it  is drawn up in the same form 
as those for the previous years. 

The credits in the profit and loss account partly represent actual amounts charged t o  
Departments or paid in cash, and partly articles manufactured for stock which would b issued 
hereafter. 

The amount Rs. 6,368 for paoking cases, cto., is an actual. When instruments are des- 
patched, the receiver is debited with the value of the packing cases. 

10. There is no ~rof i t  and loss account for stores because we do not oharge as much as we 
ought to. We issue stores to Government departments, except railways, a t  the same cost nt 
which they are obtained by us, and we make no charge for examination, superintendeuce and 
storage. 

This is why there is a lose. It we mere allowed to pub on from 1 2  to 15 per cent. to the 
value of articles issued for the above, we would be absolutely self-supporting. 

11. Q.-Have you any figures to show the amount of stock you began with on the l e t  of 
April 1871: the amount added to i t  since tl~en, the issues and the amount of stock in hand 7 
The Committee referred to above gave the value of the stock on 1st April 1871 as Rs. 2,19,358. 

A.-No, we have never taken stock of the stores. The value of the stc~ck has been carried 
on from year to year by adding tlie total receipts and by subtracting tbe total issues. We 
sometimes find in the case of certain articles tbat me have more in haud than the amount 
shown in the books; on tlie other hand, we someti~nes find there is less. The book value oE the 
serviceable stores at  the end of Mar& 190 1 was Rs. 3,85,145. 

12. The receipts during the year ending 31st March 1904 in the ssrviceable store were : 
Ra. 

(1) Stores from Enzland . 1,21,420 
(21 Stores purchased locslly . . .  11,641 
(3) N~~nul'aotnred in ~~irkshop . . .  67,095 
(4) Transferrad from rep~irable stores after repaire . , , . . 98,463 
(5) Betuned by Government departments . 30,420 
(6) Miscellaneous . . . . . . . . . a  495 

TOTAL . 3,19543 . . . . . .  Amount at the end of the year 1902-03 4,72,066 

GRAND TOTAL . . 7,91,608 . . . .  The total iosnes were . 4.06,463 -- 
Giving belanoe in hand on 31st March 1904 . . .  3,86,146 -- 

13. Q.-What is your opinion, are the advantages to Government in having the Mathe- 
matical Instrument Ofioe. 

A.-(1) I t  is absolutely necessary that there should be a central depdb for stores. The 
Government cannot allow each unit t o  indent for its own instruments without incurring a 
great loss owing to the large amonnt of instruments that w ~ u l d  be required, for each separate 
unit mnet then keep a year'spossible supply. 

The central dep6t, however, need only keep a little over a year's average supply and, if 
necessary, can generally meet the extra demands oE any one unit with the stores obtained for 
another which are not required. 

(2) It is necessary that many of the new instruments shollld be examined and adjusted 
before tbey are issued, and in soms cages this work oan only bo done a t  the Mathematical 
Instrument Office by an expert. 

(3) The Mathematioal Instrument OEce also msnufactures instruments for Government 
departments. These are issued at  a lower price than wnuld have to be paid if tbey were 
bought elsewhere, and this is of course a saving to Government. 

(4) I n  addition to manufactures, the Malhematical Instrument Offica do?s a lot of repairs 
which cannot be done elsewhere; for this work trained men are essential, and a3 tbey cannot 
be obtained locally, i t  is necessary to teaoh the men, and the best may to do so is to put tliem on 
manufacture work. You c ~ n n o t  take an untraine l man and put him on repairing work, hut  
you can put him on manufacture work and he gradually becomes a trained man. 

This repair work is of enormous advantagz to Governm?nt, as when instruments get 
damaged or out of order, and are consequently uselose for w ~ r k ,  they can be sent to tlie Mathe- 
matical Instrument Office and be repaired a t  a small cost, othersise they would have to be 
replaced by new end expensive instrumeuts. 

1 4 .  W e  do manufacture articles which can be made elsewhere, as well as those which can 
only be done here, eg., chains, staves, plane-tables, compasses, etc. I cannot eay what the 

E 2 



 eat.-col. T. F. B. valuc of articles manufactured for the Survey Departmeut and other Departments has been. 
Renn~Tall~our. There is no account kept for the stores we maoufacture as to where they g o  : the;e is no 

distinction made between articles manufactnrcd for the Survey Department and those for  
other Departments. The Mathematical Instrument office is certainly not run altogether for 
the Survey oE India. The Survey Department is practically on the same footiug as any other 
Department. 

16. I put in a list A, showing the proportional distributiou of charges for supplies and 
mork done during 1903-04. The smouut of supplies to the Survey Department was Rs. 1,02,:359 
out of a total ot' Rs. 3,47,108. The work doue for the Survey Department was Ils. 7,015 out  of 
a total of R s .  34,706. This shows tba t  Ihe survey pert of the work is small. OE courde i t  is  
advantageous to work for the Railways and the Public Works which take the same class of 
instruments as  the Survey of India. IE there is  a heavy demand from one Department, there is  
frequently a falling off in that  oE another a t  the same time, so tha t  me can generally order 
from Englaud and replace articles supplied before we run out oE stook. This is where some 
of the saviug comes in, but there are no figures to  show what t he  saving is. 

16. When  instruments g e t  out of,order, they would be put away on one side, end new 
ones indented for, i f  there was no place for repairs, and that would mean an  enormous loss t o  
Goverument, while now they come hack liere for repairs and re-issue. I have figures. show- 
ing  the amount repaired in the  year. 

17. The total number of men in the establishment is about 310, including boys. 150  OE 
them are employed on piece mork. W e  have about 70 boye. 

18. Our figures are independent oE those of the Survey of India Do a certain extent. Only 
some of our figures are eutered in t,he main Survey budget. This office is practically not a 
branch oE the Survey Department, though i t  is under it. The different Departmeuts do not 
mend iu tbeir estimates of requiremelit. This was discontinued many years ago. 

19. Q.-Is there any part oE the work you ought to  give u p ?  
A.-If i t  could be oonvenielitly arranged, insbruments which do uot require testing or 

examining before irsne an1  have to be got  out from Euglaod, might be obtained direct by the  
i n d e n t i ~ g  Depart~nents. Perhaps the Excis3 Department might be got rid of altogether. Bu t  
in the cases of t l ~ e  Public Works and Forest 1)eprrtments who indent for only a fern instru- 
ments of this ;eicription, i t  would probably ba more oo~iveuient for us to got  them out. The 
Meteorologioal I>epa?tmeut gives us a good deal oE trouble, some of i t s  iustruments being 
very delicate, are often brokc~i in transit, and as they have nothing to do with surveying, I 
sl~ould like to ge t  rid oE the work. The Archao!ogical ofice only iudents for things l ~ k e  
drawing ins t rume~ts .  

W e  rniglit ge t  the Excis'e ~ e ~ a r t m e n t  to  indent through i ts  own Government for srticlee 
which we have not to  test. 

20. W e  make very fern is'sues to  Madras a n l  Boabay  : when their  store dep8te are out of 
t b i n g ~ ,  they occnsionally come to us. W e  sometimes issue t o  the Great lndiau Peninsula and 
Nor th  Nrestern Railways. W e  issue instruments to auy Gdvernmeut Department. W e  have 
large demands from all Dopartmeuts in Burma. O u r  largest customers are the Railways aud 
the Public Works. 

. . 

21. Table B gives thc number nud pricee of some of the instruments manufactured a t  the 
Rlalhematical l n s t r u m e ~ t e  office during the  last two yearj, i t  also gives t he  prices charged for 
them by Englisli aud Indian firms. W e  find our ~ r i c e s  are higher thau uecessary, alld a 
reduct~on mill probably be made from the 1s t  April. 

22. Table C gives approximately some particulars about the most importaut kinds of 
instruments repaired in tho workshop during the last two years. Tbe numbers were 3,162 
ancl 2,358, the oosts oE repairs mere Rs. 37,665 and Rs. 30,200, aud the prices of similar instru- 
ments, when new, are RF. 2,26,Y20 and Rs. 2,02,343 respectively. This shows t h l t  a great 
saving to Goveru~neut results from the ability of the worksliop to  repair instrumeuts, which 
would otherwise have to be replaced by new onee. 



Lis t  sAowit~g proportio~ral chargesfor supplies a ~ d  work dolce during 1903-04. L~eut.-col. T. F.:B. 
Renny-Tdlyour. 

I l 
D B P A U T M E ~ ~ S .  

-- 

l. Archreological . 

2. Botanical . . 

3. Civil . . . 
4. Customs . 

5. Education . 

Supplies. 

X a. p. 

364 15 0 

6. Forests 

7. C;eological Survey . 
8. Land Records . 

9. Mariue . , 

Work done. 

bE a. p. 

... 

31 4 0 

27,426 7 0 

175 8 0 

2,528 12 0 

12. Military . . 

14. Political . . . 8,%28 6 4 I . . .  

. . . 

1,873 9 U 

. . . 

589 15 0 

6,OQO 4 0 

435 8 0 

1,426 3 0 

402 3 0 

13. Mines 697 7 0 

1,199 10 0 

83 11 0 

8 2 0 

1,157 14 0 

34,171 6 0 

... 

5,626 15 6 

16. Public Works . . 

16. Railways . , 

10. Telegraph . 
773 ' O i 83 13 0 

77,194 7 6 

2,690 14 0 

17. Supply and Transport . . 
18. Survey . . , . 

20. Mint , l 3 l 2  0 / ... 

13,067 12 0 

1,942 2 0 

1,02,359 2 8 

285 8 0 

7,015 12 0 



Instmmenta. 

Chain$ iron, 66' . m  . .  

. ,, ,, 100' . .  . . 
,, steel, 66' . 

r t  ,r 100' . m .  

Compasses, rectangalar I )  a 

Rules, sight . . . . 
Squares, optical . . . 
Staves . . 

Stands for plane-tablee . . . 

M. !. 0. 
pnoe. 

R a .  
3 8 

5 0 

5 0 

6 8 

P. 
Sons. 

R a .  
8 S 

1 1 0  

... 

... 

... 

Nvvrsra MANUPAC- / 
TUBED IN M. L 0. BY 

Lwrence 
end Meyo. 

E a .  
8 0 

... 

... 

... 

... 

PRICE CHABOED 
-pp- 

Thnaker 
Spink. 

& a .  ... 

... 

15 0 

17 8 

... 

1902-03. 

930 

100 

252 

. . a .  

56 

FIEME. 

Deris. 

R a .  
... 

... 

... 

S.. 

... 

PEICE 

Chesterman. 

R a .  
5 1 

5 11 

9 12 

l l 6 

... 

... 

... 

33 0 

... 

1903-01. 

1,339 

185 

304 

... 

14'3 

... 

24 6 

36 Y 

... 

... 

... 

40 0 

... 

INDIAN FIBHS. 

Boorkee. 

& a .  
8 13 

11 0 

18 4 

16 8 

400 451 ... I 

29 ' 519 , ... l 

l 
l 

548 

519 i ~ 
780 1 l I ... 

... 

... 

43 0 

... 

and 
Co. 

l 

R a .  
... 

... 

... 

... 

C R A E ~ E D  BY 

Cooke. 

R a .  
... 

... 

... 

... 

... 

... 

. - m  

... 

32 0 

... 

ENOLIEH 

Shnley. 

JZa. ... 

... 

... 

... 

... 

... 

2 3  6 

4q 12  

... 

l2 O I  l 2  O 

3 8  3 8  
I 

6 8 '  6 8 

... , 25 0 

l 

7 0  7 0  

... 

... 

36 9 

... 





Lieute nant-Colonel P, G. Burrard, F.B,P,, B.E., Superintendent, Trigonometrical 
Surveys. 

[ Derlrra Dun, 7lI  a d  8th March 1905.1 
1. The work  OF the principal triangulation still left  to be done i s  cllieay in Burma and 

Triangulation. Balnchistan. I n  Burma we have to extend one ~ ~ r i ~ s  north 
t o  Sadiya, and another south along the Salween by Mongsat, 

EO as to  measure our boundary with France or Siam. N o  work is going on there now, a8 our 
only triangulation party was moved from Burma to Baluchistan tllis year. 

I n  Balucllistan, we are  running a series oE triangulation to the west from Kelat, to CO-ordi- 
nate the variolls surveys made in those parts. I t  will take us two more years to  reac1l the 
Perrian bonndarg.. I f  we are allowed to, we should like to carry the trinngulntion through 
Kerman and Soutbern Persia. 

There is no work leFt in India  proper. I n  Baluchistan there is two years' work to  the 
Persian torder, and five more i f  i t  were decided 'to join on to the  Makran series, apart  from 
any future operntions ill Persia i t ~ e l f .  I n  Burma there is about six years' work on the two 
series I have mentioned. The triangulation of Burma will not be completed until it has I>een 
veri6ed by the  mea~urerrent  of base-lines. 

W e  ought,  however, to re-do the  Quetta triangulation, which was done hurriedly in the 
Afghan War. This wonld be the work of another year and a llalf. 

2. A t  present we have only one triangnlating party consisting of one Imperial and two 
Provincial officere, with a few computers, costing aboilt Rs. 60,000 a year. 

The cost of carriage, t ran~por t ,  and eometimcs of guards is very high. W e  used orten to  
have two officers, and i t  would quicken work by 50 Fer ccnt. if we had two now. W e  should 
increase the  ncmbcre of the ra l ty  i f  we bad a second officer. If  triangulation is confined to  
one region, i t  is pro1 ably better on the  whole to Eave one party with two officers bhan two par- 
ties. If triangulation i~ being carl.ied on r i m u l t a n ~ o u ~ l y  in Ihluchietan and Burma, i t  is better 
to  have two parties. W e  ~bou ld  bave no difficulty in organising the extra party. I n  former 
years Provincial officers were put in charge, but cot recently. W e  have no men who have been 
trained t o  the  work as in old  day^. I would not Fay th: , t  the  present men are not so good as 
the  old, but they bave not been FO well trained, and across the Frontier there are advantages 
in having Jlilitnry oficers in charge. 

9. An Impetial officer from Cllatham can learn the wolk in s i r  m o n t l ~ ~ .  Very little extra 
traininp is requi~ed for such a man. A P~.ovincial officer has not, a t  starting, the same educa- 
tion. H e  gets yeale of training. The men who w e d  to get  charge of parties were probably 
over 40. 

4. I have native Provincial oficere doing mark in the Magnetic parly and Pendulum pnrty 
and in the head office. For the  n o ~ k  they are on now they are as good as  t'be European Provin- 
c i a l~ .  I think they are rather weak for superintendence. They come to  US as  good mathemati- 
c i a n ~ ,  and have to  pass our e r ami~~a t ions .  

It might  be possible to ge t  men on lower pay thnn the Provincial Fervice draw, to do the 
work t h a t  some O F  these officers are employed on, but only experience would settle this. Men 
of the  sub=eurveyors class would nob do a t  all. They are not sufficiently educated, and nre of too 
low a class. 

5. Q.-(Sir John Farg~charson.)-Would i t  be possible for the Trigonometrical Branch to 
relieve the parties oE the work of minor triangulation a t  present falling on them ? 

8.-We do do eome minor-series of triangles, but we do not 20 the actual ]let work. Whetl 
you get  t o  tbat, there is eome advantage in having a mnn in each topogra~blcal  party who 
understands triangulaiion and the selection of ~oiri te.  I think, for example in Sind, i t  is an ad- 
vantage to have the  topographer and the  triangulator under one officer. IF he finde his detail 
survey is catohing up his triangulation, he can put an  extra officer on to  the latter. The balal~ce 
of convenience is, in my opinion, in favour of the present arrangement. 

6. Triangulation is always done by Provincial officers. W e  preserve all the principal and 
certain secondary triangulation statioue. Tertiary stations are not preserved. Trijunction 
stations are preserved bv the local authoritiee. I think i t  would be difficnlt to ge t  tertiary 
stations presirved. 

Atlas sheets. 7. I do not think the present projection should be extended 
into Burma or Baluchistan. 

I think Degree shects, each representing certain number of standard sheets, would be 
better, though i t  should be considered whether the projection of tbe map should he used. 
I f  there are to be Degree sheets for some parts of India, I think i t  would be belter to have 
the same throughout. 

8. Q (Sir  John F a r p h a r s o n . ) - ~ u ~ ~ e  the Commitlee thought that  every standard 
Levelling. sheet ~ h o u l d  have a oertnin amount of cheap levelling, could 

you take tha t  work under your cllnrge 1 
A.-We should hesitate to  erect our bench marks on wcrk so done. If n single Provincial 

officer mere attached to a topographical party, he could level well enough for t ~ ~ o g r a p l ~ i c a l  
purpoeep, hut  we chould nc t  like to be responsible to  engineers for the reliability ot h18 bench 
marks, u n l e ~ s  they were subjected to our tests. 



Q.-But the  lines O F  level wor~ld require to  he co-ordinated with reFerence t c  your standard ~1eut.-col, S. G. 
sheets. Burrard. 

A.-I do  not think we could supervise single levellers a11 over the  country, but  we conltl 
compute t he  results. The actual supervision in the  field mnst be exercised by the psrty officer. 
Our main lines of !eoels are  till an  enormous & s t a ~ ~ c e  apart. Tbe  main l i~ les  of levels are not 
ye t  oomplete. This work is being interropted to allow of our putt ing up s t a r~da r l  bench 
marks. W e  tcok up this latter nrork, beeause me found me were losinq our bencl1 marlts. 

9. The Levelling Par ty  consists n f  two Provincial cfficers with recorders and kl~alasis. 
They ore under the officer in charge of Tidal operations. l 'he  two Provincial officers work over 
the  same lines. W e  have closed scme of our circuits, but have not ye t  distributed the errors. 
The annual cost of the operation i n c l u d i ~ ~ g  Srd of the  Imperial cEcer's pay is about Rs. 21,000. 

10. The firat work t o  be done in levelling is thc  closing of ollr circuits, 60 as  to  make our 
present work strictly accordant. 

11. To enable me to  accelerate the conclusion of the main lines of levelling, I col~sider 
tha t  we el~ould have a second levellil~g detacllment,. A levelling detachment consists of two 
l'rovincial officers with a small staff, and costs allout RP. 1:?,000 n year. About 300 miles of 
levelling are done in n season. U p  to  four years ago the  outtorn was about 400 miles, but this 
outturn was obtained by placing the staves too f , ~ r  apart  to admit of reading correctly through 
the  telescope, owing to radiation of t he  atmosphere which is very great  in India. As  a conse- 
quence, tbere was a good deal of guess ivork in reading the staves. I t  was then suggested t h : ~ t  
the  dietance between the  staves should be shortened, and this has been done. W e  row pl:lce 
them 130 yards apart  in place of 200 yards, thus making their distance from the telescope 65  
yards instead of 100. 

12. I gave my estimate of the  coat of our preseut levelling establishment as  Rs. 21,000 
Sir John Farquhnrson that yesterday. The reason tha t  1 now place the  cost of a party 

in England only one levellcr was a t  a lower figure is  t ba t  the former statement includes +rd 
employed at 8 time, and that the cost of the pay of the officer in charge, who is also in charge of 
was something like l". 20 to Tidal work. The cost rate would thus wo1.k out  t o  :]bout - a mile. 

~ ~ , ~ ~ ~ l  ~~~~~~d replied that in R s  50 * per linear mile. I n  America the cost appears from 
France and Germany the system ie a report to  Congrees t o  be Rs. 35, bu t  no details are given. 
the same ae in India, i.e., two level- There tile staves can be read a t  greater distances from the 
lers e m p ' o ~ ~ ~ ~  One ahecking the telescope-op to  150 yards ; whereas in India me can re:~d 
other's work. only u p  to  90 yards, and ~ e l d o m  beyond 65. The differcnce 
is due to the  great  radiation in India and possibly also t o  inferior telescopes. 

13. W e  occasionally employ natives on levelling work. One of our levelling oficere 
is a native Provincial olticer. U p  t o  four years ago  me llad one Provincial olIicer and one 
sub-surveyor, who checked each other's work. Bu t  i t  was found t h a t  the Provincial oficer 
objected to  being corrected and called back by the ~ub-surveyor t o  revise his work, and 
collusiou was suspected. Colonel Gore thougllt a l ~ o  t l ~ a t  the two levellers should be of equal 
rnnk ; we have, tberefore, two Provincial officers now instead of one Provincial and one sub- 
surveyor. The Provincial oficers miplit draw up to RF. 500 a rn0nt.b. W e  should hardly 
employ officere above the Rs. 500 grade on such W&. 

There is, however, no necessit.y for employing on levelling work, two men drawing such 
a high rate of pay as  Hs. 500. W e  have never had two native subordinates worlcing together. 
I thiuk i t  would be unaafe. We regard our Great Trigonometrical Survey levelling as  sacred, 
and we take all possible precautions t b a t  i t  should be done most accurately, and I am afraid 
we cannot truet i t  to purely subordiuate agency. 

14. I th ink i t  would be possible t o  have two syetems of levelling,-tbe Great Trigono- 
metrical levelling and a less rigorous system for topographical survey, such as the Frencii 
have. 

For  ~ e c o ~ ~ d a r y  levelling i t  would be possible to  employ men of the  rnnk of sub-surveyors 
under the  officers in charge of topogl.aphical parties. I t  would be necossary to send all their 
work t o  this office to be checked. I callnot a t  present give any opiniou as  to  the  exact limit 
of error t h a t  should be fixed, but tbere call be no doubt tha t  a l imit  must be fixed for second- 
ary levelling as  well as  primary. The permissible limit of error woald of course vary with 
t h e  nature of country, being a certain percentaga of the total rise and fall. 

This secoudary levelling would be necessary only in the plains. It would not be re. 
quired in hilly regions, such as  the Himalnyas, Nilgirie, Vindhyas, Satpuras, etc. 

A sub-surveyor ought to  be able to do  two miles a day with ease, t ha t  is to say, :)00 
miles in a season. Tlie cost of the  secondary levelling mould be about five rupees per 

15. I think t h a t  the  length of the  main lines of levels still required to  be run in India 
would be about 10,000 miles i n  addition to the  15,000 we have already completed. The new 
work is  more important than any revision of t he  old : me should therefore like t o  devote most of 
our attention to  the new work and only revise weak portions of the 0111 wt,rk as  oppol.tunity 
occurs. Some of i t  ought to be revised, particularly the line from Bombay t o  Madras, mhere 
there is a 3-foot error. 

16. The levelling charts are the  4" maps shomn to  t he  Committee yesterday : they have 
been ~ e n t a ~ r a p h e d  down from 1." maps. They do not appear in the general catalcgue of the  
Survey, but  only in a special catalogue. 

8 



iicnt.-CO]. S. C. 17. I f  levellers were appointed to parties, i t  would be necessary t o  have them taught a t  
Burrard. Dehra first. 

18. Tidal operations ara not now necessary for levelling. They are paid for by the Port  
Tidal operations. 

authorities. Only last week we were asked by the Moulmeiu 
o5cials t o  erect a tidal station there. 

19. W e  have had very great dificulties about the preservation of Trigonometrical 

Freservation of s t ~ t i o o s .  stations. I think it would be quite possible to  lay down a 
principle tba t  wherever Trigonometrical stations come within 

t he  scope of the  authority of a Local Government, the Government should be held responsible 
for  their preservation, and I think i t  is most desirable tha t  tbis should be doue. The principal 
stations have already been m ~ d e  over to  local authorities, and i t  only remains now to  hand 
over the secondary and tertiary stations as well. A t  present Deputy Commissioners and 
Collectors all over the country carry out thc  repairs of the  principal stations. They €end in to 
us annual reports of the condition of the  Trigonometrical stations, whicb, I am afraid, cannot 
be thoroughly relied on. For  instance, we have had reports of certain Trigonometrical  tati ions 
haviug been washed away by the Indus, while three years later they mere reported by the 
same authorities as being in good condition. For this reason I think that i t  would be of no 
use our ge t t ing  iu tbis o5ce  similar reports on minor stations, and tha t  the local authorities 
should be made entirely responsible for their preservation. I am, however, far  from holding 
them responsible for these conflicting reports, knowing as  I do tba t  they have to t rus t  entirely 
t o  subordinate officials for their information. 

20. There is  a printed list of descriptions of all the  principal Trigonometrical stations of 
the Great T1.igonometrical Survey, but there are no published descriptions oE tbe secondary 
and tertiary stations. 

21. Q. (P~esident.)-We are assured by the  rector^ of the  European schools tha t  
tbere would be no dilliculty in gett ing additional candidates for the  Provincial Survey if we 
went t he  r i gh t  way about gett ing them. The only point raised is whether the statement 
in the  directions to candidates tha t  " t h e  most suitabie candidates who qua l~ fy  should be 
selccted " should be maintained. Would i t  be possible to preserve the principle of selection 
and a t  the same time meet the objections raised? I t  might be done by selecting the men 
first on such grounds as  their parentage, history, physique, general smartness, and then take 
on only those among t.hem who could pass a qualifying examioation. If the examinatiou 
comes first, there are objections to applying a process of eelection later. 

8.-I thiuk if there is selection a t  all i t  should precede the examination. It is  hardly 
fa i r  on the  men to  bave selection af ter  examination. I feel certain, however, tha t  as a matter 
of fact in recent years, only the  top men have been appointed to the Survey. I do noL think 
tbere would he any objection to  omitting the sentence complained of, which may prevent some 
candidates from coming up. 

There are many centres for the examination-Calcutta, Poona, Bangalore, Dehra Dun 
and other places where caudidatce happen to  live. 

22. I cannot say whether i t  would be advisable to  have different examinations for Native 
and European candidates. 

23. I th ink i t  is enough to  test general edncation, aud I agree with the objection raiscd 
by some of the school autliorities thaL their pupils ~ l lould  not be required to pass in topography. 
A s  regards general education, I would not  go  back from the present system oE accepting 
the H igh  School certificates to the old system of having an examination in English before 
admitt ing the candidatce to  the Survey, but  I think tbere is a falling off in the standard in 
consequence of the abolition oE the examination in English. 

I n  Dehra we only set  t h e  mathematical paper. 
The Calcutta Office notifies to  the publio how many vacancies are likely to  occur during 

the year. 

Mr. J. Eccles. Mr. S. Eccles, M.A., Superii~tcndent, 211d Grade, Iu charge of the Com])uting Party. 
I Dehra Dzan, 8th dlarc'L 19051 

1. Q. (P~csident.)-I understand most of your maps are done by beliozincograpby ? 
8.-Yes; but a few are d ~ n e  by pbotozincography. 

2. Q.-You made some change lately in your material on Colonel Grant's suggestion ? 
8.-Yes, we use albumen in place of fish glue in sensitising the plate. I have found no 

difficulty in usingit .  W e  have not yet  had sufficient experience to enable me to say tha t  the 
results are superior to  the old method, but they are certainly not inferior. The albumen has 
the  advantage of being cleaner and easier to work with, and i t  saves one process. I do not 
think there would be auy difficulty in using i t  during the hot weather. I t  is a harder substance 
thau fish glue and, therefore, is likely to  be less affected by heat. 



Hajor P, J. Gordon, I,A,, Offg. Superintendent,  2 n d  grade, Super in tendent  o f  Fores t  War p. J. Gordon. 
Surveys. 

[ Katira, 31ul Decemier 1904.1 
1. I have been in charge of Forest Surveys since the  1 s t  October 1900. Before t ha t  

Mr. Reynolds held charge. H e  was originally in the  junior 
Orgenination of Furest Survey Branoh. grades of the Survey of India-now known as  the  Provin- 
cial Service-then he was transferred to  the  Forest Department t o  ac t  as assistant to  
Colonel Bailey of the Forest Department, the then Superintendent of Forest Surveys, and was 
fiually brought back t o  the Survey of l nd i a  and held the appointment of Su~er in teudent ,  
Forest Surveys, till his retirement iu 1900. According to  the  Annual Report for 1899-1900, 
hc held administrative charge under the orders of the Inspector General of Forests, and t h e  
professional control of the Surveyor General, but this control was practically a nominal one, 
Since I took over charge, the Surveyor General has exercised the  control claimed for him. 

2. U p  to  1901 the  cost of Forest Surveys in the Bengal Presidency was, with certain 
exceptions, borne entirely by the Forest Department. The most notable exceptions were the  
surveys of the  Bashahr and Chamba Hill  States, where the  forests were surveyed on the 
4'' ~ c a l e  and the remainder of the country on the 1" scale, half the cost being borneby t h e  
Survey of India  and bale by the  Forest Department. Also in the case of No. 20 Par ty  
(Survey of India) employed on Forest Surveys in Burma, and I think No. 1 4  Pa r ty  similarly 
employed in the  Central Provinces, the  cost was borne iu equal shares by the Survey and 
Forest Departments. I n  the  Madras Presidency up to  April l s t ,  1908, the  Survey of India 
and the Forest Department,, each pnid a moiety of the  cost oE Forest Surveys carried out  by 
Na.  1 9  Pa r ty  (Survey of India) which worked directly under the  Surveyor General. I u  t h e  
Bombay Presidency the  cost of No. 17  Party, which was placed a t  the disposal of t he  Bombay 
Government for Forest Survey work, was paid by tha t  Governmeut,-in respect, however, of 
t he  valueof the survey of the  Nor th  Kanara district t o  the Survey of lndia for mapping 
purposee, the Imperial Government relieved it to  the extent of Rs. 10,000 annually. 

S. I n  1901 the Imperial Government issued revised orders * for the  adjustmeut of 
C G ~ ~ ~ ~ ~ ~ ~ ~ ~  of India (Depa*ment expenditure 011 Forest Surveys throughout the  Bengal Presi- 

of Revenue and Agriculture) Cir- dency, by which i t  was provided tha t  t h e  cost of all such 
culnr No. 7-F., dated 25th April surveys should be uniformly distributed in t he  proportion 
1901. 

fQovernmeut of India Resolution of 30 per cent. to topographical surveys in consideration of 
(Depsrtmeut of Reverne ~ ~ ~ i -  t he  topographical value of the  work, aud 70 per cent. t o  
oalture) NO. 3-213-5, dated 11th Forests. Forest Surveys in Madras and Bombay camo 
February 1904, under the same rules on the  1 s t  of April 1904 . t  

4. The Inspector General of Forests has now no administrative control over the Forest 
Survey Branch. The accounts of the Forest Survey Branch, which werz formerly kept  
according to t he  Forest D e p a r t m e ~ t  Code and audited by the  Accouutant General, are 
now, like those of the  rest of the Survey of India, kept in accordance with Survey of Ind ia  
rules aud audited by the  Comptroller of lndia  Treasuries. 

5. Proposals for F o r e ~ t  surveys are made by Local Governments and require in t he  
case oE the  Bengal Presideucy, the approval of the Inspector General of Forests before they 
nre included in t he  general programme of the  Forest Survey Brancl], which is prepared by 
me and submitted to t he  Surveyor General, who, after consultiltion with the  Inspector 
General of Forests, includes i t  in the general programme of surveys in India  which is sub- 
mitted t o  Government. An  important point i s  the utilization of the Forest Survey work for 
topographical maps; when orders are given by the  Surveyor General for the topographical 
survey of a district where forest surveys are likely to  be  carried out in t h e  near future-say 
two years later-the survey party omits the  forest portions, t o  be filled in afterwards from the 
forests survey maps, thereby saving the necessity of surveying the same area twice. If  the  
staff is available, forest surveys are usually sanctioned ou the application of Local Govern- 
ments. The  Inspector General of Forests has the  power of r e f u s i ~ ~ g  his approval when he, 
for instance, oousiders tha t  t he  value oE the  forests for wbicl~ surveys are does not 
justify the expenditure on the survey or when, owing to  there being no immediate prospect 
of the  forests being exploited, there is no urgency for a special survey.1 

6. As  Superintendent of Forest Surveys, I have the  same position and power8 a s  the  
Snperintendent, Trigonometrical Surveys. I draw Rs. 100 a month staff pay in addition to  the 
pay of m y  grade. I have a map issue and record ofice a t  Dehra Dun, in which I keep forest 
maps up to  date, and prepare such special maps for t h e  Forest Department as  may be sanc- 
tioned by the Inspector General of Forests. All such maps are paid for by the  Forest 
Department. As  anexample of the special maps I prepare, I produce a n  index map on the  
1" scale for the working-plans of certain forests in the Toungoo Division in Burma. It ie a 
reduction from the  4" map, with hills omitted, and was published from the Trigonometrical 
Branch Office a t  Dehra Dun. I also produce a Burma standard sheet (No. 210), in which 
forest survey work has beeu utilised to  complete the topograpliy, t he  forest area not having 
been surveyed by 0th;: parties. The western portion oE the sheet has been reduced from 

f N ~ ~ ~ . - c o l ~ n e l  Longe, as an instance of the Snrveyor General objecting to a Forest Sn~vey, objected to a 
survey being done in the Snnderbans this year, because he thoagbt it uunecessary for topographical purposes 
from an imperinl point of view. He, however, explains that, if the Local Gorernment are willing to utilize the 
exinting survey ynrty aud bear the whole cost, he would raise no objection. He conaide1.s that the forest parties 
are prnctically handed over to Local Gove~mments for employment as long a-8 there is useful ~ o r k  for them. 
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BlaJor P. J. Qerdon, cadastral mapa and the eastern from forest maps, the  whole being rc-drawn 011 the 2" scale 
and reduced to  the 1" by photography. 

I alsa produce Forest S~irvey sheet 276 S. E.-4, surveyed in 1891.1899 and published 
in 1901 by the  Survey of India. The cost of l)ublic:~tion was paid for out of the Forest 
Survey Budget, and apportioned ill t be  usual percentages of 30 per cenb. to Topographical 
Surveys and 70 per cent,. t o  Foresls. The map can be bought by the public. 

7. The accounts of the Forest Survey Branch are kept separate from t h o ~ ~  of the 
Survey of Iudi :~ ,  and ard submitted by me to the Comptroller of Icdia  Treasl~ries for audit. 

8. I Ilave, in addition to the Branch Office a t  DeEra Dun, four Forest Survey Parties 

Forest survey parties. under me. No. 17 Par ty  w o r k i ~ ~ g  in the Bombay Presi- 
dency uuder Mr. B. G. Gilbert-Cooper, consists of three 

Provincial officers and 5 4  surve~.ors, draftsmeu, computers, e t c  No. 19 Party working in 
the Madras Presidency under Captain C. L. Rohertson, C.M.G., R.E., consists of 6 Provin- 
cial officers and 60 surveyor@, etc., No. 20  Pa r ty  working in Burma under Captain A. Me:~rs, 
I.A., consists of 4 Provincial officers and 57 s~uveyors, etc. No. 9 Party, of which I am the  
executive officer, is employed on the  eurvey oE forests throughout the Bellgal Presidency. 
I t  is a t  present working in the  North-West Frontier Province. Punjab, the Central Provinces, 
Bengal, Assam, nnd Burmn. I t  consists of 4 Provincial Officers and 58 field eurveyora, 
in atldition to a number oE others not on the  regular establishment. A t  present two of the 
~ma l l e r  camps are tinder native surveyors. The arrangement by which l have to  act ns 
executive officer of such n party as  well as administrative officer of the Forest S111,vey Branch, 
is most unsatiqfac(ory. I have not sufficient time for inspection, and fiud i t  difficult to do 
justice to  my work either as administrative or executive officer. 

I raquire another Imperial officer or eelected Provincial o5cer  either to  hold c h a r ~ e  of No. 9 
Party or better still to  act as my assistaut, so as xlmays t o  have one responsible officer a t  
head-quarters. I am p e ~ ~ e r : ~ l l y  absent from head-quarters for two or three months in the  field 
season and for six weeks during recese. 

I n  Burma, I eudeavour t o  keep the work oENo. 20 Par ty  as concentrated ae possible, but 
it is d i5cul t  always to  arrange this. The bulk of the party is a t  present employed in the  
Chindwin Valley, but there is also a camp a t  Thayetmyo an11 a few men doing revision work 
in Tbaungyin, where t l ~ e  original survey was done under a native stirveyor-not a Provincial 
ofEccr-under the  control of the Divisional Forest officer. The working-plans officer, on 
t ry ing to make his working-$ans, found the maps inaccurate, and the work has now to be 
done over again. 

Like other forest survey parties No. 20 Party is doiug all classes of survey, triangulation 
traverse, and detail survey. 

Provincial offi:ers employed on 9. The Provincial Oficers i n  No. 20 P:~rty are :- 
forest survey work. 

. . . . . . . .  Mr. P. F. Prunty Extra Asst. Bopdt., 3rd grade. . . . . . . .  .. hl. C. Patters 13 6th ,, 
,, 6. S. M. k'icldi~~g . . S;;-ASS~: .. 2nd ., 

J. H. Williarns . . . .  , .. e t  2nd ,, 
Munsl~i Amjnd Ali . . .  3rd ,, 

Amjad Ali is a Mehommedan from Bengal and was promoted from the Subordinate ser- 
vice ; he had been doin:: surveyor's work for nearly 22 years before he got  his promotion. H e  
has now passed his probationary period, and is as competent an  assistant as  many Europeans. 
H e  is capable of any work which does not  require much originality. H e  is careful and 
accurate both in his professional work andhie accounts. H e  is oapable of doing the different 
kinds of survey himself from triangulation to  detail survey. He can compute his observations 
and, although not a good draftsmao, supervises his mapping carefully and well. H e  has 
adeqnate control over his men. H e  speaks English well, and gets on well with European 
officials. H e  received his promotion on my recommendation ; before recommending him I 
lejted him i c  independent work of 311 kinds and in oharge of a small camp. 

Promotions from the Subordinate to the Proviucial Service are made uuder the  orders 
of the Government of Indio. 

I have not had a uative o5cer  who has entered the  Department by  competitive examina- 
tion, direotly uuder me. 

Each of the Provincial oficers has charge of a camp. The officer in oharge of t h e  
triangulation and traverse work has the largest number of men under him. Amjed Ali hae 
twelve surveyors aud Mr. J. W~lliame, who has only five years' service, b e i ~ ~ g  the  most 
junior ofioer i n  t l ~ e  party, has only eight. 

10. The pay of the survcyors iu No. 20 Par ty  varies from Rs. 1 5  to  Rs. l 1 5  per month, 
iucluding Burma allowances. These men cannot all do detail 

Surveyo~s, draftsmen, and menials. survey or mapping, some are only traiued in traversing and 
oce or two iu triangulation; during recess some of the traversers and triangulators ere  em- 
pioyed in computing. 

W e  do employ draftsmen, and there are five in No. 20 Purtp. One is drawing ns mucl1 
as Rs. 60 per month after about 20 years' service. I n  addition to  these, many of the  field 
surveyors are employed ou fair roappiog dudng the recess. 



Burmans mnke as snrveyors as natives of India, but are nomewhat difficult l0 labrP. J'aordon* 

manage. ~n N ~ .  20 Parly then? are 5 Burman surveyors who are grouped together in a 
slnall camp under the eenior Burman surveyor. Tbis car?p works under the impediah 

supervisioll of the in ol~erge, who inspects their work more rigorously and more often 
than that of the other camps under Provincial officers. They do not work satisfactorily under 
nalives of India or Europeans who do not u~ldersland their li~nguage and temperaments. 
~h~ Burmalls are easy-going. and require considerable tact to manaze; if hustled, they are 
inolined to  fudge their work, It would not be difficult to get more Burmans if there were 
inspectorJ of their own nationality to place in charge of them. 

The establisl~ment is entirely compo~ed of natives of Illdie. We llave come 
Burmese interpreters, 20, I think, in NO. PO Piirty-about oue for every three surveyors. 
They get from Rs. 15 to Rs. 40 a mollth. 

In addition to No. 20 Part!., we have two detachments of No. 9 Party working in Burma 
under Mes~ra. Veale, Extra Assistant Superintendent, Cth grade, and Kellny, S u b  
Assistant Superintendent., 1st grade. I t  is proposed, however, to attach these detnchments 
to No. 20. Party. There nre no Bcrman surveyors in these detachments. 

11. The expenditure of No. 20 Party for 1903-04 wae 
surveys in Rs. 1,55,697 for the financial year. 

The cost survey in Burma is much greater than in other parts of the country on 
accouut of- 

(1) The cost of transporting the establishment to and from India. Tlle men are 
paid full rates from the date of embarking at  Calcutta for the dietriot under 
survey; for the period spent on the journey there is no outturn of work. 

(2) The cost of a large elepbant establishment, which ie required in order to keep the 
men supplied with provisions, and also for carriage of' baggage in the forests. 
There nre no cart roads or villages iu the forest reserves. 

(3) Burma allowances to the est;rblishment. 
(4) Increased rates of travelling allowance. 
(5) The very intricate and difficult nature oE the country, which permits of a very small 

outturn. 
(6) The general nnhealthiness of the forests. 
(7) Reduction in the number of working days on account of fogs n t  certaiu seasone of 

the year. 
12. Nos. 20 and 9 Parlies both receEs a t  Dehra Dun. Only t l ~ o ~ e  memhere of the 

Parties who are required for work in office are brought to Dehra. The remainder of tlie 
surveyors are sent on recess leave on a maximum of half-pay, but only really good men get 
the maximum allowauce. All the meniale are taken back to Calcutta and paid off there, 
with the exception of a small prol)ortion of trained tindals a ~ l d  chainmen, who get Rr.2 or 
Re. S a mouth as a retaining fee during the rece~s. Suitable menials are not obtainable in 
Burma a t  a reasonable cost ; Burmese labour is much more exp~nsive than imported labour. 

It would probably be a saving if it were possible to recess in Burma, but i t  mould 
the recruitment of surveyors and after six months in the forests a change to their native 
country does the men a great deal of good. No. 7 Party re-esses a t  Mandalay, but its con- 
ditions are not similar to those of a forest party. Persorlally, if I were in charge of a Party 
working in Burma, I think1 would prefer to recess a t  M:~ymyo, but it  would be an unpopular 
measure both among the Provincial oficerrr and the Enrveyors, both on account of the climate 
and the greater expense of living." 

The time spent in goirlg to that part of Burma in which the forest survey work lies 
a t  present and returning to Dehra Duu is about a fortnight each way.? 

13. W e  have no scLool for training surveyore in the Forest Survey Branch, but each 
party endeavours to train a sufficient number of men to supply the waste caused by death, etc. 

14. The standard scales for forest surveys throughout India is 4" to a mile, hut in some 

Bcale for forest survey work. instances as in the less valuable forests in Berar, where 
good 1" maps did not exist, the 2" scale was adopted. I f  

good 1" maps had been available, probably they would have sufficed for forest purpuFes in 
this case. I n  Bombay, many of the more valuable teak forests, which are closely worked by 
the Forest Department, have been ~urveyed on the 8" scale, aod a number of " babul " forests 
in the Deccao, where the produce is sold in small blocks at  a high price per acre, were surveyed 
on the 16" scale. I do not think the Forest Departmeut would be satisfied with maps on 
a smaller scale than 4" to the mile for their more valuable forests. When working-plans are 
not required, and for general administrative purposes, 2" and even 1" Fcales would probably 
suffice. There is, homever,some difference of opinion on the subject of the scale of forebt 

* NOTE.- Colonel Longe points out that living in Alaymyo coets about twice as mucl, as liviog in India. 
He bas no figurea to &how the cost of tramporling men from Indis and back, but they are being worked out 
in his office in Calcutta. 

t NOTE.-Colonel L o w  explains that the working neaaon is limited by the climate, eo that, even if the 
reems were in Burma, the, pu!y could not take t h e  field earlier or c!ose work leter than it doe# at 
ynsent. Major Gordon e g e e s  with thls op~uion. 



HnJor P. J. Cordon. maps among members of the Forest Department. Where i t  is necessary for the Forest 
officers to construct roads, in order to exploit the produce of their foreshe, accurate maps on 
not less than the 4" scale are essential. 

The Inspector General of Forests is at present oonsidering the question of the scale of 
forest surveys in conneotion with the future programme of the Branch. 

15. The question of the programme is a difficult one, as opil~ions regarding the require- 
ments in the various Provinces often change with changes in  

programme foreet sumey the personnel. Then, again, forests which may he of corn- work. 
paratively little value today, owing to their inaccessibility, 

may, on the opening of new roads and railways, become of the greatest value a t  some future 
time. 

The immediate requirements of Burma, with tbe present strength employed on forest 
surveys there, will be met in about 6 years' time. But here there is no fin;llity, as l a g e  forest 
areas are being reserved every year, and in Arakan aud Myitkyina, where there are undoubt- 
edly most valuable forests, reservation has scarcely been commenced. 

Forest surveys in the Central Provinces are completed with the exception of some 700 
square miles in Berar, the survey of wliich is now in progress, and mill probably be completed 
in 1907. 

The present programme iu Assam will probably be completed in 1908 and in Bengal in 
1909. The Punjab and No~th-West Frontierprovince will be completed, or nearly 60, in 1905. 

ID the United Provinces nearly tbe whole forest area has been surveyed, but I understand 
that new areas are about to  be reserved, and these will have to be surveyed. 

No. I7 Party will complete its work in the Bombay Presidency in 1908. 
There is quite ~ i x   ears' work for No. 19  Party in Madras and possibly more. 
I hope to be able to give a more det:iiled programme of present requirements a t  Dehra 

DUD. 
I t  may be mentioned here that we have i l l  some cases done forest boundary surveys at  the 

request of the Forest Department instead of det;til sorveps. Ioan installce two notable caees 
in Singhbhum and Belgaum, where these surveys proved totally inadequate for forest porposes, 
and the forests in question had to be surveyed afterwards in full detail. 

Dehrs Dan. 16. I now produce a note regarding the programme of Forest Surveys. 
8th March 1905. 

If Forest Surveys on the 4" scale were stopped, it  would be almost necessary to make 
No. 9 Party over to the Forest Drpartment again. It would only be returning the party to the 
Department that created it. The party consists of Dehra Dun people largely, who would 
probabl object to recessing in any other part of India. NO. 9 Yarty is employed all over 
India i o m  t h  Punjab to Burma-divided into small parties under Provincial officers or 
under native surveyors. 

I think the survey of the Sunderbans forests might be put under Major Crichton, 
though he would probably think differently. Nor might the Government of Bengal agree. 
H e  has men trained fcr work in the Sunderbans, and has a steam-launch. MuLammadans 
are necessav, and I have few. The Sunderbans area is about 2,500 square milee. All the 
areas in my list are areas for which 4" surveys bave been asked for and sanctioned by the 
Government of India. The figures do not include nearly all the forests i n  Burma There 
are 2,600 square miles of other forests for which a smaller scale would probably su5ce. A 
really good 2" map could probably be enlarged so ss to meet most Forest requirements, i.e., 
a map made for reproduction, not for reduction. 

The Local Governments will probably press for a 4" survey of the forcsts in my note. 
17. I also furnish a note on cost-rates and standards of worl;. 

Note on the Foreal Survey Programme. 

At the end of the present field season the requirements of the Forest Department in 
regard to 4" surveys will be approximately as follows :- 

Provinoe. REMAEKS. Square miles. l *Iea I 

Nos. 9 and 20 Parties will probably complete the 
survey of these areas in 1910. 

Including 300 sqnnre miles 8-inch survey. No. 17 Parly 
will complete its work in Bombay in 1908. 

Figures approximate only. but No. 19 Party will pro- 
bably finish f~rest eurvey work in Madras in 1909 
or 1910. 

Bombay . . . 
Madras . 
Assam . . . 
Bengal , 
Berar . 
Burma , 

Total . 

2,200 

3,500 

550 
3,200 

700 
5,050 --- 

15,200 



*he above areas do not probably represent all forests for which 4" surveys will Major P. J. Gotdon. 
eventually be required, but they represent the immediate requirements of the Forest Depart- 
ment for working-plan purposes. 

I am a t  present making enquiries regarding the possibility of surveying the Sunderbans 
forestg, 2,500 square miles, by means of photography from a captive balloon. Should this 
prove feasible, the survey of that area would be a comparatively easy and inexpensive one and 
the work of NOS. 9 and 20 Parties woold be reduced by one year. 

After the survey of the areas noted above, large areas of new reserves and of existing 
reserves for which surveys have not been asked for a t  present will remain. I would suggest 
that No. 3 Party, which consists principally of surveyors and draftsmen who were taken over 
from the Forest Department on the amalgamation of the Forest S ~ ~ r v e y s  with the Survey of 
India, should be placed at  the disposal of thc Forest Departmcnt as long as required for the 
survey of such forest areas as may not be inciuded in the five years programme now being 
prepared. When such areas, however, fall in any part of a province in which 1" or 2" 
topographiaal surveys are in progress, they might be surveyed by the Survey of India Party 
employed thereon. - - 

The retention of the Forest Survey Office at  Delira Dun with a staff of draEtsmen, etc., 
for the uplrecp of Forest Map Records and the preparation of special maps and eecond 
editions, mould be necessary. 

Nole on cost rates, elc. 

The present system of calculating cost rates of survey work is a most unsati~factory 
one, as it  does not enable one to form evcn an approximately accurate comparison of the cost 
of work in different parts of the country or even of the work clone in the eame district in 
two different years; the standard of the work or rather the amount of labour put into it, on 
which the standard greatly depends, is not taken into account. The prc~ent  system cousists 
of a division of the amount expended bp the area surveyed. The number of plane table 
fixings in detail survey, and of stations of observations in the case of traversing and 
triangulation mould afford a much truer test than mere area. I n  flat open country an accurate 
detail survep can be obtained by a fourth of the labour which has to be expended on an equal 
area of hilly jungle clad country, and similarly in the case of traversing and triangulation. 

A party producing, say, 800 square miles of detail survey during the season may be one 
year under a Superintendent drawing Rs. 1,600 a mooth ; in the following year the o5cer 
in charge may be an Assistant whose pay io Rs. 600. This difference would affect the cost 
rates to the extent of Rs. 16 a square mile; the same applies to camps, but the differences are 
not so large, and owing to there being several camps in a party, would probably be equalized 
when the cost rates for the party came to be calculated. 

I would suggest that cost rates should be calculated and recordcd in the following manner, 
and entered in the Annual Report on a suitable form. 

netai l  szcrvey and mopping. 

General charges per 1,000 Total cost Rs. Pay of Superintendent, cost of 
plane table k i n g s  Rs. 05~8 establishment! con- 

veyance to and from the 
field, etc. 

Survey per 1,000 place 
table fixings Hs. 

, I  Rs. Pay, etc., of camp officer, sur' 
veyors, and their squads. 

General rate per 100 fixings Rs. 
per square mile ,, } nu cost R,. 

for an area of - square miles surveyed with an average of - 6xings per square mile. - -  - 

The cost of travereing and triangulation would be reported on in a similar manner. 
I f  the met.hod suggested above were adopted, a fairly accurate estimate of the cost of 

the work and the amount of labour expended on it  could be formed, and much unfair criticism 
mould be avoided. At  present there is too great a tendency to judge surveys by mere outturn, 
as expressed by the area, and to treat all surveys on the same scale as if they were prod~lced in 
one manner and under similar conditions. 



Major h. T. Crlchlon. l a j o r  R. T. Crichton, LA., Superintendent, Bellgal Provincial Surveys. 

[ Dinapore, 4th  December 1904.1 

1. I am Superintendent of Bengal Provincial Surveys, and nm also in charge of No. 4 
to the Pady (Hengal). I am an officer on the list oE the Survey of 

of a Snrvey Pal.ty, the Committee India, and am not secmded for my work in Bengal. The men 
having on the 2nd December seer, a of the Survey Departmen: under me are also borne on the 

and work in the field at Survey list tvi tho~~t  beiug seconded. My work is done Katihar. the directin11 of the Deputy Surveyor General, but the pro- 
gramme is fixed by the Board OF Revenue, Bengal. The Snperintendent, Provincial Surveys, is 
responsible to the Survey of India that all his work is up to the professio~ld standsrd. 

2. There are three parties undcr me- 
One (No. 4) in Behar. 
One (No. 5) in Chota Nagpur. 
One (No. 6) in Eastern Bengal. 

I have also a large Drawing Office in Calcutta. 
Two of the parties are under Imperial officers, and one is under a specially selected Extra 

Deputy Superintcndeut. Each party contains t h e e  camps, one traverse and two cadastral. 
Each camp is under a Provincial officer, who is supposed to bc assisted by one or two subor- 
dinate Provincial officers. A traverse camp has one Provincial officer, and a cadastral camp 
two. 

Each traverse camp has one supervisor and each cadastral camp two supervisors. These 
supervisors are temporary hands employed by me, because the Survey of India cannot supply 
enough Provincial officers. 

3. A camp contains the following staff :- 
A Supervisor or Sub-Assistant Superintendent (non-gazetted). 
A Hend Inspector on Rs. 40 per mensem. 
About 10 Inspectors on RF. 30 per mensem. 

Each Inspector has 10 or 11 amins under him. The amins are paid by contract, which 
gives tbem about Rs. 16 per menscm. The contract rates vary in different districts. I n  
Behar the rate is Hs. 2-2 per l00 acres for eurvey. All other items such as khcinapzbri in the 
field, area extraction, completion of records and statistics are also paid a t  contract rates. 

All these men up to and including Head Jnspectors are ou the temporary uon-pensionable 
list. 

4. An Inyeetor has to check the plane table sheets by part&, also check the kha'napuri 
(preliminary record-writing) work and write out the khewsts (record-of-holdings) himself. 

The Hend Iaapector checks as above, and checks the Inspector'spartcils. 
The Superviaor or Sub-Assistant Superintendent is in charge of a circle, of which there are 

usually four in each camp. He tests the above pnrtdls. 
Inspectors and Head Inepectora do two linear miles of purl61 between them in a square 

mile of country; and Supervisors or Sub-Assistant Superintendents, aud what are called 
independent pat.tdls, cover an additional two linear miles of parta'l in a square mile. 

For au independent parta'l the sheets are sent to office and locked up by the officer in 
charge, and then any one (an amin or other person) is sent to run a partdl between given 
points. The field book of the independeut parta'l is sent in-plotted in o f f i e p u t  on a trace, 
and compared wit,h the original sheet,. 

6. Up to the Head Inspector all my men are natives. Inspectors are promoted from amins. 
I n  Bengal ahout three-fourths of the cmploy6s are local men, as they must know the local 
vernacular. There is no educational qualitication required of men tip (o the grade of Inspector. 
The language qualification limits the employment of men outside the country in which their 
own language is spaken. Above the Head Inspectors uo nativcs are a t  present employed. I 
do not like to employ nativcs aoove this grade. I t  does not answer. I have had a t  various 
times four natives in the poct of Sub-Assistant Superintcndeut. Two were dismissed in about 
a year or two for fadging their work. A third rope to the rank of Extra Assistant Superinten-. 
dent and would have had to be put in charge of a camp, but I asked the Surveyor General to 
remove bim. He was a good Sub-Assistant, but was not fit to be in charge of a camp, where 
he would have had E~lropeans under him. He would uot have worked his Europeans, and 
they would bave taken liberties. He went to the Godavari Survey, where Ile failed in  an 
independent charge. The fourth native had only one eye, a fact which I discovered myself, 
but I do not remember his subsequent history. 

These four natives mere educated men who had ~assed  the esamination for Provincial 
officers for entry to the Survey Department. I am not sure oE thgir exact educational quali- 
fications. 

6. For Supervisors no particular educationnl standard is insisted on. There are a fair 
number of applications from Mussoorie schools. Some oE tbe men have been up for the eurpey 
exemination and have but not obtuiaed appoint,ments in the Provincial Service, and 
others have failed in it. Others are intending to gc up for the examination, but are unable 



to remain a t  school in the meantime. A very few have not the necessary qualifications to be WorR*P*Crlchton- 
nominated for the examination. I satisfy myself about their character by reference to their 
schools. 

As a rule, these  supervisor^, though fit for cadnstral work, are not fit for traverse work. 
On the whole, they are net equal to the Sub-Assistant Superintendents. 

7. I f  I were asked to double my staff in two years, I could find men to recruit, but not 
unless l could offer then1 permaneut pensio~lable employment. 

There would be no difficulty in getting cxtra recruita qualified under the rules to get into 
tile Provincial Service. I could get 20 such men a year. I could get any nnmber of amins and 
Inspectors, quite up to double the present number. 

8. I n  districts like Behar-fully cultivated aud flat, with no contours-I think that 
topographical map?, showiug any details that may he wantei 

Iharnilled to preparation for any purpose, can be co~npiled from cadnstral maps, if 
topogrnpl~ical from cadastral mtipe. before me mako the cadnstral slirvey me are told exactly 
what details are required and wliat \ye are to peutagrapli. We do not, for instance, a t  present 
show the relative heights of banks of streams and ernbnukments, but me could easily shoe all 
this if we were asked to. But it is possible that s~rch topogrn.phical detail might be required 
that I shonld require a snperior class of Supervisor. 

The details shown in the topographical maps reduced from the 4" topographical map, are 
the same as thoss shown in a reduction f ro~u  the 1 G "  map. I n  certain districts, part of a 
tract has been mapped on one scale and part on thc other. The same details are shown on 
both scales, but the 16" map shows field boulldaries as well. 

9. I think that in tlre whole of the Patoa Division ; the whole of the Bhagnlpur Division, 
excluding the Sontl~nl Pargannas; the whole of the Rajsllahi Division, excluding Darjeeling 
Jalpaiguri, and Kuch Behar ; tlie whole of the Uacca Division ; the Orissa Divisiou, exclnd. 
ing tlie Tributary Mahnls ; and the wlrole of the Presidency Division, excluding the country 
round Raniganj, satisEactory topographical maps can be prepared from cadastral maps. 

I n  the Chota Nagpnr districts, I do not think anylhing will be gained by utilizing the 
cadastral maps for topogrrphical purposes. In  this ooq~ntry the cadastral maps cover scattered 
patches of cultivation ouly. We do not pretend to survey everything, but only the cultivated 
area. The Sonthal Pargannas are being surveyed by the settlement establishment on our tm- 
verses. The settlement maps have been checked by us, and, when reduced to the 2" scale, 
we found that they were good enough to be made the basis of plane table sheets. But the 
sheets mould require full examination in the field by a topographical party and working up in 
topographical details. I t  might very probably be cheaper to do a topographical survey aFresh. 
The Sonthal Pargannas settlement maps would require more checkiug than the Chota Nagpnr 
ones. 

10. Each party is expected to do 1,600 to 1,800 square miles in the year. The total 
Examined a4 to CO& and outturn Bengal outturn of traverse, cadastral, aud record work is 

of revenue survey and publication of roughly 5,000 square miles of each per annum. The actual 
mape. costretes for the last year, 1903-04, are given below. The 
figures are taken from my annual report, which has not yet beeu published :- 

Survey. Records. 
Rs. RE. 

P n r n ~ h  . . . . . . . . .  . 6 6 - 9  
Bhagalpur . . . . . . . .  66-6 
Dackerganj . . . . . .  96-6 E] 
Rlrnchi . . . . . . . . . . . .  67-8 36-4 

; C 1  . . . . .  Midnapw. . . Re. 170. 
~ o i a l  oniturn i903-i4. 

Travereesurvey . . . . . . 5,028 squ~remiles. 
Cadaatral ,, P . 4 , 0 5 4  
Land Records 4,066 ,I . . . . . . . . . .  
Topogaphy . . . . . . . . .  463 ,, 

3 

11. The following standard sheets from. the recent cadastral survey have been pub- 
lished :- 

Champaran except one sheet ; 
all Muzaffarpur ; 
all Saran. 
Darbhanga, 
Monghgr, are in hand, and aro advanced in the ordor thoy stand. 
BLagelpur, 1 

I n  the above districts the survey is finished. 
The sheels of Puri, Balasorc, and Cuttack surveycd in the Orissa Survey oE 1994, have 

just beeu issued. The delay has been caused by the District oficers having constantly 
changed the names of the villages. 

I n  Chittegong the survey was completed in 1893, and three-fourths of the sheets have 
been ~ublished, the uon-cadastmlly surveyed portions being shown from old data. Tile delay 
was doe to the necessity for referring for orders the question of how to fit in the old date, 
changes of village names and alterations (badars) made by the revenue officinls. 

12. When a cadastral map is finished, arcas are extracted for six molltlrs duriug the 
hot weather). I t  is kept one scason (i.e. the ncxt cold weather) for tho s e t t l e ~ n e ~ t  corrections 

P 



hJorn.T.plchton. (badars) .  There is no reason the11 why it should not be iss~ied within one year. That ie, a 
map should be ready for publicatiou within two years. But me could save six molltlls by 
slloming tlle pentagraphiog to be done, while the map is in the survey camp for extractio~l of 
areas and correcting ladars .  

Cnlcutla, 8th 13. 1 put iu a statement showing the rate a t  which 1 am prepared to turn out standard 
December 1904. sheets from cadastral material. T first endeavoured to make 

Ful'thnr evidellce given after an estimate of thc cost of compiling one sheet, and brooght 
had inspecled "" it out a t  about one rupee a square mile without the addition Drawing Office. 

of charges for rent, supervision, etc. I found, Ilowever, that 
in the calculation the ontlurns of the best mcn and not an average, bad been taken as the basis 
oE the calculation. I have now takeu a whole season's ootturn a s  thc basis of calculation, and 
have aesumed general average rates of work, and included the share of supervision, etc. 

The raie comes to Rs. 2.2 per square mile. I am quite satisfied I could do the work a t  
that rate. I mould take a contract for i t  under the ccnditions assumed. Elsewhere than in 
Bengal supervisio~~ charges would be much hisher, and I have estimated that the rate might 
be ns high as Rs. 3.9 per square mile. One has to keep the men up to the mark to get the outturn 
assumed, and most of the men are now fairly experienced. We do some of this work on 
contract. 

14. I consider that it  would be misleading to take the ontturn of a year and the exyendim 
ture thereon as a basis of calculation, because up to date the section has been employed largely 
in arrears work, of which it  has been impossible to keep a separate account. 

We could not have worked a t  these rates when WC commenced. Du~ing the past two 
years, I think we have worked at  the rates I give. I have satisfied myself that t l ~ e  averages 
of outturn aesume~l are genuine. I took them out myself. 

Estimaled cost o f  compiling i n  the Bengal Drawing 0lgEce;Stardavl s ieets  alone searo?t's 
cadoslral outtrrrn of the Bengal S u r v ~ y  Parlkes. 

4,810 squnrc miles = 9 standnrd sheels, from 9,620 shcete ou the 16" scnle 

Computing rectnngnlnr co.ordinates of corners of 36 qnarter sections = 104 corners 
@ 16 a day = 7 dnys or, allowing for 2 origins, in Pome cases sny 10 days . . . . . . . . . . .  Projeotion-one man 10 dnys 

Plotting-26 villrgesa dny = 192 days or 8 months + 8 2nys @ Re. 25 . . 
Pentagraphing - 14 sheets B day = 687 days = 20 mollthe 2 Rs. 20 . , . 
Inking and examining redudio:~~ - 16 sheets a doy = 641 days = 28 months . . . . . . . . . . .  @Re. 30 . - 
Transferring - 12 sheets a day = 800 days = 36 montl~s Q Rs. E0 , . . . . .  Inking village sites--15 a day =S20 days = l 4  months Q Rs. 30 . . .  Typing - 26 village names a day = 192 days = 8t months @ RE. 25 
Outlining - 18,B72 square miles at 96 square lnilcs a day = 527 days = 23 months 

. . .  First exa~nination - 1 Sub-Assistnnt Superintendent for 9 months = 
Typlng names of rivers, roads - 8 d a ~ s  per standard sheot = 72 daye or 3 months . . . . . . . . . . . .  @ RS. a5 
Eordrrs and tcalee - 1 cheet in 2 days = 10 daye @ Rj. 28 . . , . 
Readings and footnotes, - 12 days per stnndard sheet = 108 daye = 38 montlis . . . . . . . . . . . .  Q Rs.30 
Area calcnlation - 4 day8 per sheet = 36 dnya = I s  month8 @ Re. 22 . . 
Final examinntion-l Sub-Assistant Sopcrintendent for 43 mouths , . . . . . . . . . . . . . .  3~11alaeis . . . . . . . . .  Contingeneiei, for furniture, etc. 

Total direct charge , 7,363 

Shore of gene~al section of Bengal Drawing Ofice at rate for financial jcnr 1901-03, . . . . . . . . . . .  i.e. 36 per cent 2,617 

9,940 . . . . . . . .  bhnre of Controlling offiec @ 6 per cent 600 
. -- 

TOTAL . 10,440 
or Rs. 2'2 per square mile. 

15. The foregoing is an exceptional rate owing to- 

(a) Large outturn ; 
( I )  Records are ill tame office-saves invoicing and carriage between o5ces ; 
(c) Considerable saving in the supervision charge or share of general section of tbe 

Bengal Drawing Office, owing to the fact that the Bengal Drawing Office under- 
takes a lot of Provincial work, such as reproduction of village maps, etc., which 
bears the greater share of the cost of this section. 



If (c) did not esist, then the estimate n'ould read ss  follows :- Major R. T. Crlchtou 
Es. 

. . . . . . . . . .  Total direot charge as before 7.363 
l Officer i n  cllarge . . . . . . . . . . . .  4,800 . . . . . . . . . . . .  Clerical staff. 600 . . . . . . . . . . . . .  2 Kllalasis 200 . . . . . . . . . . . .  Contingencies 600 . . . . . . . . . . . . .  Office rent 4,a'H) 

17,663 
Add-5 per cont. conlrol . 900 

18,663 
cr a rato oE Rs. 3'9 per square mile. 

16. I thinlt I stated in my previous cvidcnce that my cadastral parties c3uld show on CalcotIa, 27th 
their maps ~ u c h  topographical information as the heights of February 1905. 

Examined regarding the possibility river or canal banlts, dzpths of fords, etc. If any further . 
of having topograpllic.al details en- information is required, I could arrange, in flat country, to put 
bred On oadnslrnl maps L'lrough the i t  ill by my own surveyors. I do as much as I can during agency of the cadastral parties. the cadastral survey, but it  all depends upon what I am 
asked to do. BuL even after I have finished all that is necessary, I think i t  will be as well to 
send some one to put in the topograpllical details. 

17. As to the additional informatiou required by the military authorities (see para. 5 OF 
Colonel Kelly's memorandum) on luoking through Coionel Kelly's suggestions, I do not me 
a n y i h i ~ ~ g  that could not be put on the map during my cadastral survey, except levels, but there 
would be no levels in flat country. For ~upplementary survey, I sl~ould require a topograpbical 
surveyor to go over tlle ground to see that the cadastral surveyor had not omitted any matters 
of importance, such as, for instance, n road which might be a tllrough route of communication, 
but which might be oE little importance iu the actual villaye under cadastral survey. 

I am thinking of level country, such as we have in Behar. In  such country me have no 
ravines. I f  n-e mere de:~ling with country in which there were large tracts of ma~te  in which 
1,avines occur, i t  would certainly be better for a topographical surveyor to go and Enrvey the 
details of ravines on a small scale, than for us to map them on the 16" scale. 

I n  any case, a small detachment would be able to cariy on the work if any additional 
information was ma~ited. There arc Fome tracts, such as hill tracts, which would require to  be 
separately surveyed. 

18. I h :~ve  no experience of this class of work, and I do not 111inlr I could make myself 
resronsiibe for puttillg in topographical details in the distric!~ which have bcen cadastrally 
surveyed i n  the past, but if, as I utldcl-stand, the proposal is that two or three topogl.apl~ical 
surveyors should go o\.er the ground to enter up the topographical dttails i n  the 1,600 square 
miles which each party does in a field Feaeon, I think this work should not be more than I 
could menage.* 

19. I have no information as t >  t l ~ e  incidence of the cost, etc., between the Provincial 
and Imperial Governments. 

*NOTE.-Sir John Farquharron explained that hisidea was that the nulvryor puttingin the small amount ot 
sdditiornl topographical detail sho111d do so on tlle olle inch reduction of Major Crichton's cadastral maps, and 
not that all the topographical information should be put in at the time of the 16" cndwtral wrvcy. By using 
the reduced s h e ~ t n  one topographical surreyor could, he thought, in one season, pot in tho ealra informntlon for 
Lhe whole of the 1,600 square miles where tho cadastral survey of a party had taken plaoo during the previous 
season. 



SECTION IV, 

BC. S. Preston. 

SELECTED EVIDENCE-PUBLIC WORKS DEPARTMENT OFFICERS 
AT THE GOVERNMENT OF INDIA HEAD-QUARTERS. 

Wr, S. P ~ C B ~ O U ,  C.I.E,, A.M,I.C.E., Secretary to thc Govcrnmci~t of India, Public Works 
Department, Irrigation, Roads and Buildings and Telegraphs. 

1. The proof sheote of an Irrigation map of the United Provinces mere under consideration 
when Mr. Preston arrived. He said, the histor? of this 

Examined as toext ra-de~er tmenta l  map is that in 1893, I, as Chief Engineer, got out an JrrigP- 
work Surrey  sent of India. lor execution to the tion map showing the Canal system of the Punjab. Copies 

were sent to the Government of India. They thought it  was a 
very useful map, and issued orders that every Province should prepare similar maps. The 
United Provinces compiled a map and the Survey Departmcnt has been working on it  for two 
years. Tbe proofs take so long to make that alteratioils in the canal system occur, necessitating 
fresh correcbions and additions each time a proof is sent, so that the map may be up to date 
when issued. It has not yet been finishet1 and published. 

2. 1 produce a Punjab Irrigation map. This is a reproduction of the original map that I 
made in 1898, and which we asked the Survey Department to produce. I t  was made up in 
four sheets. They took two years to produce it. I n  accepting the final proof I believe I asked 
the department to retain the stones, as from time to time me should require to issce rdprints 
corrected up to date. 

I n  1002 there were so many changes in the cauals that the Puujab Government decided 
to reprint it and asked the Survey Department to produce a corrected map. The Survey Depart- 
ment ul~dertook the job, but more than a year clapscd before a proof was received. There was 
some correspondence about tbe delay betwccn the Chief Engineer, Pnnjab Irrigation, nnd the 
Surveyor General. The latter said that it  nrould take at  least a year more to give the proof. 
The Chief Engineer (Mr. Bcnton), irritated a t  this, sent a fresh tracing of the map to 
Roorkee similar to the one sent to the Survey Depaltrnent. Hoorkee took two months only 
over the job, and gavc a map produced in zineography. The Survey DeparCment objected to the 
job being sent to Roorkee after they had been working so long a t  it. I t  has finally heen 
decided that the Survey Department should go on with the morli, and finish the map it is 
a t  work at, but in thc meantime the P~lnjab had got all it required much more quickly 
alld at  lcss cost from Roorkee. I am perfectly willing to admit that l may have been 
wronq in asking the Survey Department to lithograph the map in the first in~tance and to 
keep the stones, also that they should not have been asked t o  reproduce the corrected map by 
the lithographic process. But I and my successor did this in ignorance, thinking it must be 
easier to correct the existing stones t h , ~ n  to make fresh ones, and I think the Survey llepxrt- 
ment ie quite as much to blame for not informing the Chief Engineer how loug it would 
take to lithograph the map, and bhat it could be produced by some other process much more 
quickiy and cheaper. I n  this case me only maut a general map vvith no very lligh degree 
of accuracy, in fact an index map to our irrigation system, which can be qniclcly produced 
by some cheap process. If i t  had been pointed out to the Punjab Irrigation officcrs that the 
map could be ~roduced more quickly and cheaply by any other process than li~hography, 
they would have been glad have i t  produced in that way.* 

3. I made a few enquiries last year about the extra-departmental work now sent to the 
Snrvey Office being done clsewhere. In  the spring of this year I was nominated a rncmber of 
thecommittee whose place has been takcn by the present Committee, and made a few 
cilquiries in Calcutta as to whether some of the leading tirms, such as Thackrr, Spink & 
Co. and Newmnn & Co., could not undertake some of this extra-departmental work. M r .  
Newman showeil me his workshops, but he has no machinery, and could not take any of the 
work. Thacker, Spink has the nucleus of a reproduction plant on a fairly large scale. They, 
however, declined to increase it unless Government gave a guarantee of giving them a 
definite amount of work. They did not fecl i~~clined to increase 1,hcir plant on the off-chance 
of getting jobs from Government. I then wrote to the Principal, Thornasoil College at  Roorkee, 

* NOTE.-Mr. Pope explained t h a t i n  1802 he was asked first of all for copies of the  old map. He sent 
these, a n d e l a r g e  number of correc!,ions were mnde on them. I t  is not the  case tha t  etracing (suoh nr went 
to Roorkee) was sonL, which the Survey oould have reproduced quickly. 

Mr. Preston in answer to  a qucstion from Colonel Longe said that i t  ~ v t s  quite posjible t h a t  the orders Tor 
tn is  map wore sent direct to the Head of t h e  Phot~~raphic-Lithographic office. Colonel L9nge explained tha t  
these order8 did not come to the Surveyor Ge~~era l ,  hn t  went dil.tct to  the Drewillg and Photographic offices, 
and he therefore did not know what jobs mero being nndertaken by tile Photographic aud other offices under him. 
Sometimes it he kuew, he  mould objeot to  the  work being un~lertilken e t  all, as indeed he himself had done in 
certain cases. 



and the reply * I received I am willing to place a t  the disposal of tbc Committee. I found that Mr. S. PrcstOn. 
Major Atkinson, thc Principal of the Roorkee College, had * Vidc note bolom. no objection to an increase in the work of the reproduction 

establishment, and had no fear of ite interfering with the cducational rno1.k of the College. 
4. My evidcncc in regard to the general utility of the Survey Department maps will be 

from a different point of view from that of the railway depart- 
Questioned as to topographical 

maps generally. ment. The railway requires simply to know the country 011 a 
line between the different points between which the radway 

is to run, and has no work outside its boundary fence. As evidence of the enormous 
amount of detail Canal Engineers have to go into, I show the map oE the Chenab Canal and 
its distributaries. Even this does not show the village water-courses for which the Irrigation 
Department has now made itself responsible. But the map at  any rate shows that we requife 
to know the details oE practic~lly nearly every inch of the ground between the two rivers, In 
this case the Chenab and the Ravi. For this reason we require maps in much greater 
detail than the Railway Department does and on a larger scale. No map probably w h l ~ h  the 
Survey Department could be expected to give us would he on a sufficiently large scale to meet 
our requirements, but of eoursc the larger the scale from which we have to make our enlarge- 
ments the more accurate our maps would be. My practical experience has been mainly in  thc 
Punjab. 

A reference to the index sheet of publication of the Survey 'of India maps shows that a 
very large portion of the Punjab is only published on the 4" scale. These me have to enlarge 
for our own purposes. Or we have to piece together, and then cnlarge the a" maps which are 
published for district9 only. We should prefer 2" maps to 1" maps, but the 1" map would be 
sufficient For our enlargements, if i t  is impracticable to give U6 the '2" scale. 

5. In  order to show what we require, I have brought a Z" map of a new project-the 
The Z9 Upper Chenab project Upper Chcnab Canal-which has just gone to the Secretary of 

maps prepared from field books and State. The telegram reproduced in the margin show6 horn this 
checked with slroletOn Survey 0E was prepared. It shows the labour involved owing to thc 
India t~ ijunction maps-villago 
sites fixed by o ~ - s e t 3  or beer- absence of good 1" maps. It nil1 be seen that on this map 
ing-villsge bonndaries procured we have shown contours a t  very close intervals obtained by 
from village maps reduced and cross levels ; this of course we cannot expect from the Survey 
checkod by trijunction pillars. Department. 

The biggest scale we are likely to use for our projects is six inches to the mile, but we only 
require this scale for a very small area, so that the sir-inch scale shauld be put out of count for 
general work. Two inches to the mile is the scale we would like the maps on. I have never, 
as far as I am aware, worked in a district of which the Survey Department has published 2" 
maps. The if' map with which me have to work in certain areas is very much out of date. 

6. The ncxt suggestion I have to make is that, whereas in the case of the ChenaL Canal 
we have actually made a large uumber of channels which have entirely altered the face of thc 
country, thay have not been shown on the Atlas Sheete, and the result is that thc existing 
maps are absolutely useless, and could not be pl;~ced in the hnuds of anybody-troops or 
district oficers. Now it seems to me that when the Public Works Department can report the 
completion of important works (road, railway, or canal), a small Survey Party should go round 
and make a sufficient survey to bring the maps up to date. I n  the case of a road or railway 
this might be done immediately the work is finished, but in the case of canals, which are 
always developing and being extended, i t  might l ~ e  done a t  the end of fixed periods, say, 
cvery five years. The map of the Punjab, as far as irrigation distributaries are concerned, i u  
entirely out of date. These distributaries vary from 2 feet to 25 feet in width, and take out of 
canals or branches which are as wide as 250 feet. It is perfectly easy to  show all such 
Government distributaries on the &" and 4" maps. - 

NOTE.-The following are the main points in the letter, dated 26th March 1904, of the Principal oE the  
Thornason College, lloorkee, referred to in paragraph 3 of Mr. Preston's evidence :- 

I \ ~ i l l  be extremsly pleased with, and will weloomc, sn eulargemcut of the Lithographio Department of the  
Prcss, and do not think that i t  will interfcra at all with the oduoational f u ~ ~ c t i o n s  of the College. 1 look on the  
matter in this light. The College is not only an Engineering Collrgo, but a Technical Institute whose function 
is to aid and develop any industry i t  can for the country. Lithographic draftsmen, pressmen, and photo- 
mecl~anical ~vol.kers are almost impossible to obtain in this country outside the Survey of Indis, and are wanted 
sod will be still more wanted as timo goes on. These indahtries cantlot be taught i n  the  bazaar, and since I 
have been here I have tried in  every way to push this Department, an3  to get a large number of apprenticos 
lo  t r a ~ n .  At  presont I have only 64. 

At  present our di5culty is we never ltnow what work we will get. It is impossible t o  suddenly get  a lot of 
telnpors1.v hands for a rush of work, and iE work is slack for long, we have 10 discharge good men or send them 
to work elsewhe~ o. 

I should much like to eeo the Department enlarged, so that we could have n proper statf and a constant 
supply of work. It might of course mean certain new buildings and other thinge, but  I wonld find room for 
thcm 1111 right. 

W O  try  to work as far as possible by means of Native agency, which is OF courde cbeaper than European 
agency and the  training of which ia the raison d'dtre of the Department. Yr .  O'Noil is a t  present the only 
Europcau in the Dcpartmont, but  evon now ho requires assistanoe, and if the Department was muoh enlarged 
he would requirc sssistauoo. 

The Al)~lied Science Department, as iL is aalled, which really means the Photo-Meohanioal Departn~ent, is 
now combined with the Lithographic and Tgpogrspbio Depa~tmentd in the Press which is under my  personal 
supervieion. Before last year i t  worked as a private aoncern under the title of the " Photographio salea Fund." 



Mr. S. Preston. 7. I have on various occasions gone into the question whether our information c o ~ ~ l d  ~ i o t  
be u~ilizcrl for the Survey of India maps, but mast admit that our mapping is not as accurate 
as the Survey of India wants, very largely becauee we have to enlalge from out-of-date small 
scale mills. Another reason is that we have not surveyed these tracts on scientific principles. 
There ale no Survcy Department bench marks, etc., from which we can work, and our practice 
has therefore been to lay out a main base line and from it to run cross lines at  right angles at  
1,000 or 3,100 feet intervals. This, for spccial reasons which need not be explained, cerves our 
purpose, but prevents the information lleiug laid on to maps surveyed ~cientif cally. 

8. Government maps ha\,e few levels as far as I am aware. They of course sho~v hciglits 
oE trigonometrical statioos, but it  mould be oE great advantage to have many more levels. 
WC have taken levels a t  550 feet intervals, connected with the Survey Department data 
throughout the Crown waste lands. I n  settled counlry we have generally cross sections at  
1 mile intervals. 

9. 1 want to point out that the conventional sign used for canals is not sufficiently 
distinctive. The railways are generally sl~own distinctly by cross hatched line.;, but large 
cvuals 200 to 300 feet widc discl~:~rgin,a so netimcs 10,000 cub~c feet of matrr are shown by 
a very elight line, and are hardly dlstinguishoble from village roads. There should be special 
and prominent symbols showing ca~ials a t  lcast for the inch maps, and, if possible, for maps 
on smaller scales. 

10. I n  rep'y to the Prdsident's definite question I would say that the sc:~le we require Fcr 
irrigation purposes is %"=l mile, and uext in order of suitability 1 put the l W = 1  mile. 
Anylhing below that wonld not be of much use to us. For general puryocej we want the 
Province to a A" scale, and for the gener;~l map of a project a a" map would be invaluable. 
We would not care to go below that. 

Patwari maps arc largely used in the United Provinces for engi~ieering purposecl, E C ~ C  

16" to a mile. For instauce, the Falehpur blanch vf the Lower Ganges Canal was aligned 
entircly with the help of these maps. 

Mr. c. W. nodson. Dlr. C. \V. Uodsol~, M,I.C.E., Officiatiag Secretary to the G o v c r ~ ~ ~ t ~ e t ~ t  of Iudia, Public 
Worlrs Departltlcat, Railway Brauch, 

[Colczrtta, 9th Decenzber 1904.1 

1. Thc Railway map of India for 1904 produced by Mr. Popc (Assistant Snrveyor- 
General, in charge Photographic a!~d Lithograpl~ic OUicc) 

Exarnilled "gardin:: 'peci- was sent to the Survey Oepartmeut by the Public Works 
Inens of extra-dcpa~trnental mork sent 
to t,,e p~ot,,grapllic Llcpartment. I can quite understand that this is rather 
graphic Office for esccution. a heavy piece of work. I do not think that thcre is 

any othcr way in which me could show the corrections 
beyond cntcrina thcm in rcd ink, as has becn done. I do not know the history of this 
map, but all the changes shown could hardly havc occurred in one year, thouyh the 
previous map is dated 1903. I think it is for the Survey Department to decide how the 
alterations can be best carried out on the map. Looking a t  the revised map as prepared in 
the Drawing Office of the Survey of India, the drafts~ncn in my office are capablc of doing the 
work actually done on the map, but not so neatly or so well as the Survcy has done it. If our 
establishment wcrc incr:ascd, we could possibly undertake to do such \vork~our~elves next year. 
I think there wcre probably an esccptionally large number of corrcctions in this particular map. 
If thcre were only very few corrections to be made each ycnr, i t  would bc much the best thing 
for the Survcy to keep up these corrections. 1 consider that the map, to be of any nsc, should 
be corrected every year. I t  ought not to be a very dillicult matter for the Survey OHice to do 
this once a year. 

2. I think i t  is essential to bave some Central Offico where tl~cse diagrams* can be repro- 
duccd for rzilways. We do a lot of this sort of reproduction mork ourselves. We have aix 
presses constantly a t  work. 

3. Another work which has bccn scnt to the Survey of Tndia is the production of the 
plates and \voodcuts in Mr. Priestlcy's report on American Rail~7ays.t A large number of 
1110tcs have becn sent to Press. I do not know whether this work can be done anyyhere else 
than in the Survey 0ffices.f This was a particularly diacult piece of rvork, as some of the 
plans and diagrams had to bc inset in the body of the report, which was already in print. 
In the ci~~cnmstances explained, i t  would have been better had the diagrams been collected 
together in plates ~eparatc from the letter press. 

4. I havc experience of Railway coustructioll in Tirhoot, Central Provinces, Sifid, and 
Balochistau. For such work we use the ordinary published 

Exlmined rcgnrding of maps ; the 1" and f" scale are the usual scales. We always 
India topographical olaps genc~~lly. usethem for our railway work. 1 think they are al\va.!s very 
helpful. The more details WC can find, the bctter they suit our work. Rly experience dates back 
to about 30 years ago. I should likc to have 1" maps when I can gct them. The o~lly serious 

" NOTE.-)!L.. Pope also protl~~ced a largo b u n i i o  of r~iimsgdiag~.;rmn oE rolli~rg stock. 
t. NOTE.-Mr. Pore also produced some pobtal msps, but Mr. Hodson had nu ~videnco to giro about theae. 
f NOTE..-Mr. Prceto~~, w h o  bns exprricncc oE such work, thinks it cau be doneat Hourkea. 



defects would seem to be certain inaccuracies which are inevitable owing to the changes in Mr. C. W. Hodson. 
the courses of rivels in alluvial districts. Old maps are altogether out in this respect. Villages 
in the course of years change their position and namcs, so that i t  ie desirable that the mars 
should be corrected periodically. My experience has bcen that village boundaries are ~lseful. 
l he trijunction ~ o i n t s  of villages do not seem t o  change their 1 o>itions, even if the villages do. 
I should certainly like the village boundaries to be shown on the maps wherever it  is possible 
to do so. If the trijunctions wcrc shown, it would perhaps be sullicient. There is some advan- 
taze in the boundaiy, but it  nced not be ns accurate as the trijunction points. 

6. We always have to mnkc additional curvcys ourselves for laying out a new railway 
because me havc to put in  ,many extra details, e.g., ravines and spura of h~lls, etc. 

A fairly accurate map mould save us a large affiount of field work in a di5cult country. 
For instance, if i t  showed that it  was unnecessary or impossible to follo\v a particular route, 
we would not waste any time over it. As a rule, i t  is desirable that tlie n~illahs a t  least should 
be shown correctly. The hill shading of spurs and saddlcs is necessarily sketched in, and is . 
often misleading. 

But even the existing Survey of India maps do save our malting many surveys which wo 
would otherwise have to make. 

6. One point about the Survey maps is that they show very few levels, and those that are 
shorn11 are usually on thc tops of hills. For road and railway 

Examined ss to sng~e~ti~l l8 work the levels that  are most important are those of eaddles 
irnprovlng the maps. or the obligatory points through which the railway goes. Any- 
thin: that would show these levels would be useful, even if they sere not very accurate. 

7. I should of course like to have contour maps, but we cannot expect the Survey Depai-t- 
ment to execute them all over India, but only in special places. For instance, in the Simla 
hills the whole country was contoured a t  100 feet distances, and the Chief Engineer of the 
new Kalka-Simla Railway was, I bclievc, able to align the whole route on the map without 
any special survey. I would suggest that the Survey should not only put in levels that are 
known accurately, but also approximate hciohts, though in a different type or colour, to show 
that they are only approximate. A good 1" map is sufficient for our purposes, but of course wo 
should like a 2" map, if we could get it. I t  is in hilly country that the larger the scale 
of a map the better i t  is tor our purposes. 

8. We generally pay our surveyors from Rs. 50 to Rs. 200, and draftsmen from Re. 30 to 
Rs. 100. We generally get surveyors from thc different Engineering Colleges, e.g., Iloorkre. 
There is generally very gre:lt difficulty in getting good draftsmen anywhere in India. All 
that we generally get are mere tracers. There are no special places for cducating dmftsmen. 

Mr. E, I, Shadbolt, M,I.C.E., Officiating Director of Railway Construction, Mr. E. I. Shadbolt. 

[Caleulta, 9th December 1904.1" 

1. I n  Madras I had to lay out a railway line in tho Madura district. The map I had 
to use was not a re~wlar 1" map, but only a local one prepared by the Madras Survey Department, 
in which the positions of watercourses and lagoons and all topographical features wcrc v e v  
inaccurate. Madura was a plains district. I found the map very misleading. 

2. I n  hilly country in Travancore we had a finished map prepared by the Government of 
India Survey of a very ancient date on the 1" scale, and there the hill sketching was very in- 
accurate. I n  finding a possible line for the railway, the map indicated certain localities as 
suitable which were not really so. 'l'o verify this, we had to do a considerable amount of 
jungle cuttiug. It was only when the line had been laid out, and was under construction, and 
a good deal of cleaiing had been effected that we found places where great improvements might 
have been made, if the map had been accurate. Speaking from memory, I think tbe Travan- 
core map was made in the fifties. But the Madura map was a very recent one. 

3. I n  Sind I had to lay out a line towards Rajputana. The country is very %at and largely 
cut up by irrigation channels. If I laid out a line on the map, the intersections with th6 water 
channels did not fall on the light places. These merc 1" topographical maps, but; they were 
very old. A new sui-vey was, however, in progress. 

4. My work would have teen materially assisted by the provision of better maps, because 
we have to go by maps in laying out our trial lines. Accurate 1" maps would be quite sufficient 
for our purposes. 

5. I n  1587 I was running a railway survey in Kathiamar, from Dhoraji to Porbanbr. 
The 1" map of the country was of recent date, and was very accuratc and of great use to me. 

Mr, F. R, Upcott, C.S.I., Chairman, Railway Board. 

[Letter dated 27th liehraary 1905 to t i e  Surveyor General of India.] 

I n  reply to your question whether a good topographical survey would not materially aid 
and teud to reduce expenditure in all preliminary opcrations iu connection with Railway 
- P- 

* MOTE.-Ur. Sbadbolt had heard Mr. hod sou'^ evidenoe, and confined hirnsrll to giving sdditionolinforma. 
tion urisi~ig out of his own esperiance. 



W. F. R. Upaott. projecIsJ I can assure you t h a t  your present maps are of the greatest value in any recon- 
naissauce work in all varieties of country, but their value would be g~ea t lg  increased if 
contoured, ~ v h i c l ~  is wha t  I apprehend you mean, in writiug of topographical surveys. 

The distance apart  of conlours would naturally vary wilh tbe nature of the country and 
the  scale of the map, nud YOU are a better judge of what i t  may be po~sible for jou  to  give 
tban I am. 

I do not know what oontours you would szggest  on a l"= 1 mile map in undulatioR 
country, or whether you could only furnish maps givicg the heights of saddles (not the peaks) 
but  in any case, it \r,ould save the  Railway El~ginecr  an enormous amount of time and money, 
if you could provide us mitb maps either coutoured or with the heights of saddles marked 
thereon, and I support your proposal in  he strongest may. 

I n  reply to  the last two questions relating to  the  use to us oE )our scientific instrument 
dep8t, I find it is of the  greatest possible use t o  tbe Railways of India, botb State and 
Companies. 

I f  we are to  be deprived of the use of your d e ~ d t ,  the  various Railways mould have to 
provide them in their own workshops, and mould have to introduce machinery and mechanics 
capable of dealing with delicate iuslrumc~lts, and this would involve a large expenditure, and 
be lnuch more costly than the present system, because there mould be no Central DepBt for 
the repair and issue of iustrumcuts;  I, therefore, mosL strongly deprecate any idea of closing 
your depat against us. 



SECTION V. 

SELECTED EVIDENCE-FOREST OFFICERS. 
Mr. S, Eardley-Wilmot, Inspector General of Forest8 ill India. Ir. 8. EarJley- 

Wllmot. 
[Dehra Dun, 24th March 1905.1 

1. Throughout In&, the scale of survey for each individual forest should be considered 
on its own merits. I n  the majority of cases the 4-inch scale is unnecessarily large, ~rovided 
that a skeleton map showing the forest boundaries in sufficient detail, and on a large enough 
scale to admit of the pillars being at  any time relaid, is ~rovided. This is specially the caEe 
for forests, the yield from which is of small value compared h the area. Under the above 
cimumstances i t  is impossible to say on what areas in Burma the scale can be reduced from the 
4inch, but it  is anticipated that not more than 20 per cent. will require such a large scale. 

2. I agree generally to the principle that the forests should he surveyed in the ordinary 
course of the topographical programme, provided that arrallgements are made to survey any 
special forest areas, when such a course is necessary in order to prevent delay in introducing 
the sjstematic working of the forests. 

S. I n  the case of special surveys, I am not qualified to undertake any professional control 
of either the field work or the mapping of forest areas, but I am prepared to pay for a special 
staff of Forest Survey officers and surveyors, who would remain entirely under the control 
of the Surveyor-General. 

4. I understand that if the new scheme is adopted, the post of Superintendent, Forest 
Surveys, will cease to exist. I do not object to thie, but I consider it  necessary to retain the 
Head-quarters Forest Survey map office, as a t  present, and the custody and issue of forest maps 
should remain as at  present. I n  thesc circumstances it would appear preferable that the score 
oE the office should be extended to the preparation, custody and issue of the necessa 
maps, special as well as general, of the whole of India. I n  that case an Imperia officer 
would be required. 

7 
5. I am quite willing to agree to the cessation of 4-inch forest curveys in Burma, 

provided that l-inch or P-inch surveys are carried out over the areas affected mithout delay, and 
special forest surveys are undertaken in areas which, under the former programme, would have 
been undertaken, but cannot be included in the regular l-inch programme within the time 
specified, and also that in these areas, where necessary for forest purposes, large scale maps aro 
provided. It will be necessary a t  any rate to provide skeleton maps, showing forest boundarier 
in sufficient detail to have them relaid. 

6. I consider i t  essential that the boundaries of forests over one square mile in area should 
be entered in the 1" topographical maps. 

Mr. T, B, Fry, Conserrator of Forests, Central Circle, Bombay Presidency. Efr. T. B. m. 
[Bombay, 27th January 1903.1 

1. I am the senior Conservator in the Bombay Presidency and am Superintendent of work- 

Progsmme of Forest  survey^. ing plans, and in that way see the work of all the Circlea. I 
imagine there is about four or five years' work left for forest 

surveys to do, but I cannot say anything de6nitely about this. More accurate information 
on th~spoint can be afforded by the Superintendent, No. 17  Party, Bombay Forest Survey. 
Our programme is completely drawn up, and there are no more forests to be surveyed after 
the programme is finislied. 

3. The teak forests in the Northern Circle and central Circle, and in Colaba out of 

Scales of Foreet Sarveje. the Southern Circle, have been surveyed on the 8" scale. 
The main part of Cenara has been done on the 4" scale. 

The question whether the 8" scale was not too elaborate waa discussed, but i t  was decided 
that i t  was  necessllry in teak forests, where working plans itre in  force, and the system of 
working is that known as "coppice with standards," because fellings are reg&ted by area, 
and they are generally of comparatively small extent from 40 to 80 acres. BE far ag I remem- 
ber, this discussion took place about 14 years ago, nnd the Government of India left the 
matter for the Bombay Government to decide. It was actually settled to survey the babul 
kurans (reserves) in Poona on the 18" scale, the teak forests on tlle B", and the rest of the 
I'oresta on the 4". The R" survey is still in  progress, the 16" is all finiehed. It has been 
decided to survey all the remaining forests, in Khandesh and nearly all of that in Satara on 
the 4" scale. Portions of Nasik including Peint and the Balpn ,  Dindori nnd Kalvan tnlukas 
are to be done on the 8" ; these nreas contain teak, mostly small sized, b~:t the Peint forests 
are capable of yielding fairly large timber. 

S. The P" scale is certainly necessary in the ordinal y forests wllerever working plans are to 

Neccsity for the 4" scsle. be introduced. The main object of having a large s a l e  is to 
enable the compartments h be tested. The compartments are 

U 



Hr. T. B. my. laid out by ordinary surveyors, nnd then are tested by the Forest or District Officers to see 
that the boundaries are correct, and no fraud has taken place. For this a large scale map is 
essential to enable the testing to he done quickly. Even mith a 4" map the testing is 
difficult. I speak from experience, as I had to do testing on 40-acre compartments in Thanan 

An accurate 4" map, with as much topagt.aphica1 detail as can be conveniently 
upon it, will serve in most cases for laying out forest roads serving as feeders to ordinary 
district roade. Such roads could not be laid out on a 2" map. 

There is no part oE the forests iu the Bombay Presidency where a 2" scale mould be 
sufficient. By this I mean no foreats whicb are to be worked either in the way of exploiting 
material for commercial pur170ses, or for systematically c ra t ing  forests which do not exist a t  
present, or which are now in such a ruined state as to require methodical treatment in order 
to idestore them. Our forests are divided up into forests proper, paslure, aud fuel and 
fodder reserves. We do not want the pasture land measured O I I  larger scales. 

4. Last year there was, I believe, a profit of about 3 lakhs in the Piesidcncy on the 
forests. Pizures can be ascertained from the Heview of 

of the Forest Administration of India by tbe Inspector &nora] 
of Foreste. 

The Bombay teak forests are not 00 valuable as the Burma ones, and in Burma the 
Department can afford to make separate surveys for roads, etc., whereas in Bombay that 
would not pay; so \\.c require a larger scale map than is sufficient for Burma. This is arl 
opinion only, and I am not prepared to say that the Burma Forest Department may not 
a t  some future date ask for a large scale map of their foreste ; a map on the 4" scale \vould 
probably be very useful there. 

Mr. E. D. M, Eooper. Mr. E, D, M, Hooper, Collservator, 1st Grade, Madras, 

[Dehra Dun, 15th March 1905.1 

I. As regards scale, 1 think that the 2-inch scale is sufficiently large except in special 
al-eas, such as the N~lambur Plantations of Malabar. 'I'he forest boundaries should be traversed 
by theodolite and available for reference a t  all timcs. Scrub areas falling within the Revenue 
Survey areas need not, as a rule, be surveyed by the Survey of India, as, for instance, in 
Bellary and Anentapur. If the maps are on the 2-inch scale, we can make sufficiently 
accurate enlargements for our purposes, provided me have the boundaries properly traversed. 

2. I consider tbat greater continuity of policy as regards the survey programme 
should be aimed at. I t  should be made the ~ubject  of exhaustive consideration as a whole 
in each province in the first instance, and not circle by circle. 

3. No confidence can be placed in the work of temporary surveyors detached from 
profe~sional supervision. I can speak mith experience of temporary surveyors for the last 
14 p a r s  on this point. I consider that constant supei~ision in the field is absolutely 
necessary. I would not undertake to relieve the Survey of India of Forest Surveys, and 
carry them out under the supervision of Forest O5cers. The Forest Department has not 
t l ~ c  o5cers available for suoh work, nor have they the special training required, aud it would 
necessitate the constitution of a special branch. 

4. As regards the old topographical survey of Ganjam and Orissa, this has proved 
most inaccurate, and there are lots of disputes. This work should all be re-done. 

6 .  I n  my Circle,-the Central,-there only remain to be surveyed the Western hills 
of Nellore and Chinglepnt adjoining the already surveyed portion of Cuddapah aud 
Kurnool. There would be no objection to their being surveyed on the 2-inch scale only. 
There are other areas in Trichiuopoly that are down for survey, but should not be surveyed, 
as they are included in areas already mapped by the Revenue Survey. 

6. I should like a certain number of the maps always printed on linen. 
7. I€ 2-inch maps are provided, I should like to be able to get copies showing the 

topographical features without hills, as well as others with hills. 
A point of great importance in Madras is that all tanks should be shown, even very 

small ones. 
The Forest Boundary Surveys should be complete, showing clearly the limits of enclosed 

villages. 

h. F. Basdon Mr. F, Beadon Bryant, Conservator of Forests, Southern Circle, Bnr~ua. 
Bryant. 

It is certainly not necessary to survey all reserved forests on the 4" scale. It is only the 
better stocked forests requiring working plans, and detailed examination of the teak or other 
valnable trees they contain which need be so curveyed. I do not think therc is any rule tbat all 
forests for which plans are required muet be surveyed on the 4"-scale. i t  would generally be 
advisable, but here in Burma there are large areas ~oor ly  stocked where rough working plans 
based on area will suffice for very many years to come ; and other areas for which no plans are 
wanted-and in such cases maps on the 1" soale will answer all purposes. 

As far as my Circle (Southern) is concerned, most of the valuable forest have been sur- 
veyed, and for what remains the 1" scale will generally suffice. 



SECTION VI. 

LIST OF QUESTIONS REGARDING TOPOGRAPHICAL MAPS ISSUED 
BY THE COMMITTEE, PRELIMINARY TO THEIR ENQUIRIES, 

AND SELECTED ANSWERS. 

SERIES I-FOR REPRESENTATIVES OF LOCAL GOVERNMENTS. 

Points olz which ilzformmcction i s  desired fi-onz officers representing the views 
of the Local Goverlznzelzt, such ,as Members o f  the Board of Revenue or 
Secretaries or Directore of Lalzd Records, etc. 

NOTE.-Information is specially lequired as to 1" topogepllicsl mape, though the questions cqver n 
somewhat wider mnge. 

1. Have you any remarks to makc on thc gencral state cf the survcy maps 01 your 
province, or any suggestions to offer with special referenec to- 

(1) thcir b e i ~ ~ g  up to date or otherwiss ; 
(2) their gencral suitability for administrative purposes ; 
(3) difficulty in obtaining thcm or delay in their publication ? 

2. Has any inconvenieilce resulted frcm the absence of good topographical maps in any 
part of the pravince, or from their being obsolete or othcrwise inaccurate? 

3. What are found to be the most convenient classes of maps for administrative purposes 1 
(See Nos. 5 and 6 in list of points ou which informationis required from administrative 
officers.) 

4. Arc any special maps prepared in your province for issue to local officers ? If  SO, of 
what class and by what agcncy ? Do you employ the Survey oE India for any part of thc 
work? Are there any facilities for reproduction of maps either in Government or private 
cstablishrnents in your province ? 

6 .  ( F o r  taose cases only in tohieh i t  i s  ~~(s lornary  t o  send special maps l o  t i e  Suroey 
o f  India f o r  reproductio~z.) Do you consider that in placc of using the Survcy of India 
office for the reproduction of any special maps rcquircd it would be of advantage to have sue11 
maps compilcd, drawn, and printed under local supervision? Would such an arrangement 
necessitate the provision of extra establishment and plant? If  such work mere refused by tho 
Survey of India, mould much inconvenience be caused, and would there be much delay in 
making arrangements to have it  done locally ? 

6. Where it is found necessary to issue maps, such as tlloec referred to in question 4, is 
this done because the survey maps are not convenient for tbc purpose required, or because thcy 
are not to be had, or can only be had wilh difficulty, or are out of date? 

7. Are there any arrangements for thc regular report te  the Survey of India of changes 
(such as new roads, railways, etc.) after the preparation of maps which should be shown in 
them ? If so, describe the procedure. 

8. What surveys-topographical and others-arc a t  present in operation in your province? 
9. What share has tllc Local Government in  deciding the programme of work of tbe 

survey parties in the province and to what extent are the ~urvey  parties aud drawing oificcs 
(if any) under its orders? 

10. I s  the relationship between the survey officers (iE any) working in the province and 
the Lccal Government sufficiently close t o  ensure the employment of thc survey partics in such 
manner as to meet, as far as possible, thc wishes of thc Local Government? 

11. Can trained surveyors bc obtained for special surveys in the provincc ? If  so, any 
information as to their recruitment, training, and rcmuncration, aud as to the classes of meu 
employed will be useful. 

12. Have any large scale surveys of municipalities and towns been made ? If EO, by what 
agency and a t  whose cost ? 

FOR THOSE PROVINCES ONLY I N  WIfICII TOPOGRAPBTCAL MAPS ARE PBEPARED BY REDUCTION 
FROM CADASTRAL OR OTHEK LARGE ICALE MAPS. 

13. Have you had any opportunity of comparing topographical maps madeby direct 
survey with thoee made by reduction from cadastral maps? If so, what is your opinion of 
their relative merits? 

14. Are cadastral surveys in your province uniformly based on a traverse survey? 
16. Are steps taken to maintain the traverse mark stoncs, and with what result ? 
16. Give for as many districts as possible that have recently been cadastrally surveyed 

the cost per square mile oE the cadastral survey, mentioning whether the latter includes.thc 
U 2 



surveyor's salaries in all cases, and the extent to which free labour may be counted on for 
chaining and such work. 

17. Have any district or other general maps been prepared by reduction of village  map^ 
not based on traverses? Has it  been found possible to make such maps sufficiently accurate for 
revenue purposes ? 

18. To what extent and under what arrangement are officcrs of the Survey of India 
employed on cadastral work in pour province 'c Are they confined e~itirely to survey or partly 
employed on record work ? If their services are required for topographical work elsewhere, can 
they be replaced without detriment to the work of the Land Records Deputment? 

SERIES I I-FOR CIVIL OFFICERS. 

Points oa which information is  required from Civil Administrative 

NOTE.-Information is syecinlly required regarding 1" topograpl~ical u p s ,  though the quejtions cover a 
wider range. 

1. What Furvey of lndia maps, if any, arc in uEe by younelf or officers ~erving under 
you ? 

2. Specify the maps, if any, other than thoee of the Survey Department which you 
find it  convenient to use either for your dietrict as o whole or fur emaller areas, such as tahsils 
aud talukas, etc. 

3. Are survey map6 of tbe district or other area under your control regularly is~ued to 
you or officers subordinate to you on publication? 

4. Where maps, such as those referred to in question 2 are used, is it  because they are 
more convenient for your purpose than survey maps, or because the latter are not to be bad, 
or can only be procured with difficulty or are out of date ? 

5. Describe the class or classes of maps that would best suit your requirements, giving 
the scale or ~cales. 

8. Give some account of the information that should be shown in a map to make it most 
useful for your pnrpoEes. I s  the insertion of village boundaries es~ential, and, if so, in what 
classes ot' maps ? Is a map showing merely the names and boundaries of villages with such 
features as roads, rivers, and railways, and giving such information of adminirtrative import- 
ance as the position of tahsil head-quarters and the like, more useful for all or any of your 
purposes than a map giving full topographical detail? 

SERIES 111-FOR PUBLIC AND MILITARY WORKS OFFICERS. 

Points m which infornzatim is  required from oficevs who may have to use the 
maps of the Survey of India for professional purposes-e.g., o&ers of the 
Public and Military Works and Railway Engineers. 

NOT%-Iuformation ia spcci$ly required with reference to 1" topogmphical maps, though the questions 
cover a somewhst wider range. 

l. To what extent do you use maps of the Survey of India, and what class of these maps 
do J ou find most useful? 

2. Do you find them of material aseistance in your work? 
3. If not, in what respects are they defective? Specify clearly whether the defects are 

owing to the maps not being up to date or to other causes. 
4. Have you any suggestions to put forward as to improvements that would make the 

maps more usetul for your purposes? 
5. Eiave you hod any occasion to make special surveys for your own purposes owing to 

non-existance of survey maps, or to their being out of date or otherwise defective 
6. When a special map is required, do you have it and reproduced under your 

own orders, or do you send the rough information to the Survey of lndia to havo the map 
worked up and reproduced ? 

7. Have you any establishment of your own, or are there any local establishments by 
which 

(a) the drawing and 
(b) the reproduction 

of such work can be satisfactorily carried out ? 
8. What rates of pay do you give to surveyors required for special surveys, and whence 

do you recruit thcm? Any information as to the class of men employed and their training 
and as to the ease or difficulty of obtaining them will be useful. 

9. Give similar information as to draftsrnen, whether employed for mapping or other 
work. 



10. Arc Survey of India maps of the parts of the country you have been employed in 
readily obtainable? When you have a project to carry out, do you apply to the Survey of Indla 
for maps of the area dected ? 

11. Are you supplied with copiee of survey maps of your district, etc., immediately on 
publicabion l 

12. Have yon ever had occasion, in order to render the maps more usrful for y o ~ r  own 
purposes, to enter changes in them from actual survey, such as new roads, railways, canals? 
Have you reported these changes in any case to the Survey Department ? 

SERIES IV-.FOR NILITABY OFFICERS. 

Question8 far Generat Oficers Commanding Divieions and Brigades, and 
Colonels on the S taf .  

1. What Survey of India maps of your command are iu common use for mi1itar.y 
purpose0 ? 

2. Are they in all respects up to your requirements from a military point of view ? If not, 
in what details do they fall short ? 

3. If  tactical maps of any portions of your command sre non-existent, give the degree 
and order of urgency in which you ronsider these various portions should be surveycd-on 
account of military considerations. 

4. Having regard to the physical nature of the country comprised in your command, 
on what scale do you consider that any new survey should be cond~ictcd (and reprodud)  to 
make efficient maps for tactical purposes ? 

5. Having regard to economy in the cost of reproduction, what are your views with 
regard to the number cf colours in which these maps for tactical purposes should bc 
reproduced ? 

6. Give details of information, you consider, should be depicted on maps generally 
regarding physical and artificial featura to make them useful for (a) strategic, (6) tactical 
purposes. 

7. I n  your own command wl~ich of the above information is of paramount importance ? 
8. I n  the event of your using maps not surveyed and reproduced by the Survey cf India, 

describe tbem and criticize them from a military point of view. 



Madras. Reply received from the Board of Revenue, Madras, to the first series of questions, 

[Received with letter No. 49, dated 9th January 1905, from Suc~ctarg to Madme Government.] 

Q. 1.-The following are the one-iwh topographic:~l maps of the Madras Presidency 
published by the  Survey of India :- 

None of the above sheels appear to bave been revised since the date of their publication. 
11, the last mentioned three sheets, only about 600 square miles of the hill country were 
toprgraphically surveyed by the Survey of India Department. For tlie remaining area, the  
one-inch tnluk maps published by the hladras Survey Departmeut mcre utilized by the Survey 
of India in compiling the topographical sheets. 

The ta luk  and district maps issued by the Madras Survey Office are defeclive in some 
respecte, particularly in regard to the correct delineation of roads. They also requira t o  be 
brought up to date in many instances. Tile taluk maps prepared from the results of the 
cadastral survey are generally satisfactory, and fulfil all ordinary administrative requircments, 
and their u..eEuluess mould be increased, if they could be made to show drainage and watershed 
lines. The district maps based on the  same data as the taluk maps are useful as  route maps, 
but  are wanting in clearness and accuracy. 

Di~tricte of the bladras 
Presidency to which 

the shtets relate. 

Portiuns oE Gao- 1 j jam. Vizappatam 
and Godavari. 

J 

Po~tions of Madors 
and Tinnevelly. 

lorien. 

Hydenbad Topographical Burray . . 
Central Provinces Agency 'Topogr~phieal 

Surrey. 

Ganjam and Orissr Topographical Survey 

Medras Survey . . . . . 

Q. 2.-The village maps in ryotmari arras, t l~ough primarily intended for revenue 
parposes alone, contain many topographical dctails cuch as roads,  river^, canals, tart-tracks, 
village sites, tanks and the like. When these maps are not up  to  date, serious incouveniencc 
is often felt in revenue administration. Maps of proprietary areas are also often required. 
It i~ hardly necessary to do more than t o  refer to  the need of good topogmphical maps for 
forest and river conservancy purposes. 

yeamof oblicnllon Bhcct Nos. (old). sieels. 

l 
11 to 18 . . 1 1876 to l880 . 
l to 29, 33, 35, 45, 1 1870 to 1880 . , 
47, 49, and 51 to 

' 

54. 

48 1.0 53, 55 to 57, 1871 to 1877 , . 
7.2, 74. 76 to 81 
and 101. 1 

i 
l50 to l52 . . 1892 to 1895 . . 

l 

Q. 3.-The taluk nnd district maps prepared by the Madras Survcy Department are very 
useful and convenient for administrative purposes. 

Q. 4.-Besides the talnk maps ou the  &-inch or l-inch scale and the district maps on 
the f-inch scale which are issued to local o5cers  on publication, miscellaneous maps of all 
descriptions are prepered on various scales for illustrating administration reports, etc., of 
every department of Cioverument in the province. 

W i t h  the exception of a few maps which nrc compiled by the Public Works and Irrigi-  
{ion Departments, compilation and reproduction of all lnaps are done a t  Madras by the 
Drawing and Photo-zincographic Office attached to  the Madras Survey Department. 

Q. 5.-No maps are sent from this Presidency to  the Survey of India for reproduction. 
Q. 6.-No. 
Q. 7.-Noue as far  as the  Madras Survey Department is concerned. 
Q. S.-Tlie following surveys are a t  present iu progress by the Madras Survey Depart- 

meut :- 
(l) Initial cadastral survey of tracts excluded from the cadastra,l survey of 1877, in  

the  Gumsur taluk of the Ganjam District. 
(2) Cailastral resorveys and revision surveys in t l ~ c  districts of Ganjam, Kurnool, 

Cuddapah, Nellore, Salem and Tinncvelly. 
A forest party of the Survey of India is employed in surveying forest reserves in the 

districts oE Ganjam, Godavari, Kurnool, Chingleput, Trichinopoly, Coimbatore and South 
Canara. 

A detachment oE the Survey of India is making a survey of the Godavari River. 
Q. 9.-The Madras Survey Department is completely under tho orders of the Local 

Government. 
The Local Government also settles the programme of work of tbe Survey of India Party 

engaged in tho survey of forest areas in the Presidency. The maps issued by the Survey of 
India branch are verified by the local Forest Officers before final publication. 



Q. 18.-Officers of thc Survey ot  Jndia are not cmployed on cadastral work in t h e  
Madras Presidency, 

Q. 10.-Please see reply to question 9. 
Mndres. 

Q. 11. --There is a College of Engineering in Madras where inetruction is  imparted in 
surveying. Passed students from this college are mostly employed in t he  Public Works  
Department and under District Roards. Some of the  students joined the  Madraa Survey 
Department and received instructions for a few months in the methods adopted in cadastral 
surveys, but  after a short time quitted the service on finding tha t  thc work was more nrduolls 
than they had expected. 

'Surveyors for cadastral surveys are recruited from among the natives of the dislrictfl 
under survey. TLey are, as  a rule, started in the  lowest grade, viz., Field Surveyor, pay 
Rs. 10 to  Rs. 15. 

Q. 12.-The following Municipal towne bave bceu surveyed by the  Madras Survey 
Department, and the cost of the eurvey was borne by G o v e r n m e ~ ~ t .  The scale of the  revenlle 
maps showing the limits of properties, is 160, 80 or 40 inobes t o  t he  mile according as  the  
localities are crowded, less crowded or open. The manuscript maps on the above scales have 
been reduced by photography to  l~nlf scale and published. Topographical maps on sci~les 20" 
and 10" to the mile are also published. 

1. Bezaada. 
2. Annnlepnr. 
3. Conjeevernm. 
4. Madras. 
6. Tirnpati. 
6. Wulnjapet. 
7. Vellore. 
8. Qndiyattam. 
9. Cuddalore. 
10. Vaoiyambadi. 
11. Tirupattur. 
12. Selem. 
13, Tsnjore. 
14. I<umbskooan~. 
15, Alayava~.am. 
16. blonnargudi. 
17. Negapatar~. 

18. Tr.icbinopoly. 
19. S~.~raogalo. 
20. Madora. 
21. Dindigul. 
22. Po~.iakularn. 
23. Pnlni. 
24. Coimbntore. 
25. Karur, 
26. Erode. 
27. Ootncamnud. 
28. Coonoor. 
29. Pnlghnt. 
30. Calicut. 
31. Cannanora. 
32. Tsllicherrg. 
33. Cochin. 
34. hlongalore. 

Q. .13.-There has been no such opportunity until now for any considerable area. The  
Banganapalle State, which was topogl.aphically surveyed in 1872, has recently been cadastrally 
surveyed. 

A comparison of the two surveys will sliortly be made. 
Q. 14.-Yes. 
Q. 15.-Yes ; with satisfactory result. 

- Q. 16.-The districts which have been cadnstrally surveyed are givcn in t he  f o l l o w i ~ ~ ~  tal,le, 
which also shows the  cost of the surveys :- 

DLstriot. 

- 
1 

Ananbpnr . , . . . 
Edlary . . . . . 
Tenjore . . . 
Mnlnbar . . . . , 

South Cnnarn . . . , 

God~vrtri . . . , . 
Ristna a . . . 
Trichinopoly . . . , 

Sdem (6 out of 9 taluks) . . 

T h e  cost entered in column 6 above is inclusive of the salaries of stlrvcyorg. The of 
stones and of hired labour employed for chaining, etc., was, 3s a rule, in the first 
illstance, by  ~ o v c r n m e n t  and subsequently recovered from ]andholdere. 

Q. 17.-No. 

Tol.1 
area for 
survey. 

Z 

Pq. miles. 

4,E38 

6,374 

2,592 

6,397 

3,560 

2,517 

5,269 

2,733 

2,325 

Dale oCaorn- 
mencement 

01 eorscy. 

9 

C O B ~  per 
square 
mile. 

E 

Re 

RBMABKS. 

7 

Dale ol cam- 
plctlou of 

survcg. 
--p.pp 

P 

Total 

6 
.- -- 

Re. 

7,70,645 

9,F6,664 

10,88,018 

16,05,469 

6,S7,161 

1,79,812 

$17,833 

l ,20,66O 

71,111 

l881 

1872 

1884 

1871 

1688 

1892 

1892 

1891 

1833 

Illitlal 

1894 

1891 

1890 

1896 

1806 

1896 

1803 

1896 

1896 

420 

279 

161 

7l 

) cadxjtral 
survey. I 

J 

7 

91 J 



Mysore. Answers giver by the Mysore Durbar to the first series of questions. 

Q. 1.-(1) The survey maps (topographical) are up to date ; and can hardly be improved 
on for general purposes. 

(2) They are most suitable for all administrative purpoees, except for minute 
revellue purposes for which special revenue survey maps are issued by the Survey and Settlement 
Commissioner in Mysore. 

(3) They are obtained direct from the Surveyor General's Office, Calcutta; free 
of cost under the terms of letter NO. 756-395-92, dated 4th March 1893. These maps are 
nut easily procurable locally : and I have frequently had to refer applicants to the Surveyor 
General'c Ofice, Calcutta. 

Q. 2.-No. Very few errors have been discovered ; and, as a rule, these inaccuracies are 
mostly as to the areas of water spreads of tanks a t  weir level. I n  parts of the Pagar-Malnad 
(sheets Nos. 2 and 18) contouring is in part incomplete. The correct areas of tank spreads 
arc obtainable from our local Revenue Survey Office. 

Replies to the first series of questions from the Commissioner in Coorg 
Q. 1.-The topographical maps available arc neither up to date nor suitable, and the 

stock of them is oxhau~ted and cannot be replenished without reprinting. They were prepared 
nearly 30 years ago by the Madras Survey, and the methol of printing adopted is such as to 
obscure details. 

The cadastral maps, which are prepared by the local surveying establishment, are up to 
date, and on the whole suitable for the purpose of the land revenue administration, They do 
not meet rcquil.ements of the Public Works or the Forest Department. 

Q. 2.-Inconvenience has resulted from the absence of good topographical maps, notably 
in connection with the Mysore-Tellicherry Railway Survey, the working out of irrigation 
schemes and the drawing up of forest working plans. 

I am directed to re tun  with the necessary answers* the three lists of questions received with 
,,elter N ~ .  128 (c), dnted B~, ,~, , .  your letter No. 4-8, dated the 24th November 1904. A 

18,1.e, the 21st January 1936, from copy of the Commissioner's letter* NO. 1835, dated the 12th 
the Secretnry to the Chief Corn- January 1905, and of the Executive Engineer's letter No. 
m;hsioner of Coorg. 117,* dated the 10th January 1905, referred to therein ie also 

enclosed. 
2. The position as regards the existing maps of Coorg may be summarised as f o l l o ~ s  :- 
( l )  Topographkca2 map.-Coorg was topographically surveyed in 1872-1879 and a map 

of taluks was prepared on the scale of two inches to one mile. This map, of which 
copies have now run out, is quiteaccurate, but i t  is not up todate and needs revision. 
I t  is ind8erently printed, the usefulness of the map being defeated by masses of 
shading, EO that it  is exceedingly difficult to trace with the eye the valleys and 
ridges in the more mountainous portions, while further details, such as the bound- 
aries of coffee estates, the levels of plains and valleys and the heights of additional 
hills are desirable. The want of a good map has been felt on more than one occasion 
by the Public Works Department (kg6 re Railway Survey and Irrigation projects) 
and the Forest Department (in re working plans). 

(2) I n  1902 Mr. Haller, A~sistant Superintendent of Land Records, prepared a map of 
the whole district on the scale of l inch = 2 miles. It is based on the topographical 
taluk maps and the recent cadastral survey maps. It is a good map and indicates 
the main topographical features, but does not meet all the requirements of 
the Administration. 

(3) Cadaetral survey maps.-These were prepared by the local Surveying establishment 
in 1888-1893 on the scale of 8 inches= l mile, and are kept up to date, and while 
meeting the requirements of the land revenue administration are insufficient for 
the Public Works or the Forest Department. It is desirable that such maps 
should show roads and streams in continuity, the position of the chief hills, peaks 
and villages and hamlets where they occupy defined sites. 

(4) The only otber maps prepared recently are (1) a topographical map on the scale of 
1 inch=l  mile of the environs of Mercm, compiled last year a t  the request OF 
the Officer Commanding the 71et Coorg Rifles, who for military purposes r e q u i d  
~omething larger than the district map and clearer than the taluk map; and (a )  
large scale maps of the towns of Mercara and Virajpet prepared for the purposes 
of municipal assessments. 

3. S~~gestdons -Tho Commissioner recommends (i) a new district map on the sm10 of 
1 inch=l  miie divided into sections, €ay, one for each of the five taluks compn'eing the 
province ; and (ii) enlargements on the scale 2 inches= l mile for each of the 19 rads. The 

* Not priuted. 



former should show nad boundaries, and thc lattcr village bonndarics. Both should give all Coo%. 
topo,graphical etails, such as hill contours, the elevation of important peaks, the general level 
of different valleys and plateaus, streams, channels, nullahs, roads, cart-tracks ant1 the prin- 
cipal bridle and foot-paths, fords, wet cultivation, coffee in blocks of 50 acres or more, and 
villages and hamlets in those cases in which they occupy defined sites. If possible, jungles 
should be indicated as well, but this may not be feasible in a country where climatic conditions 
allow of rapid changes in regard to the undergrowth such as lantavto. Local officers wish to 
have contoured instead of shaded maps, and suggest that a proportion of the contour lines in 
the existing topographical taluk maps should be omitted. I n  these suggestions the Chief 
Commissioner concurs. 

4. Specimen copies of the maps refcrrcd to in clauses ( l ) ,  (2) and (3) of paragraph 2 and 
of the 1st map referred to in clause (4) are enclosed for information. I am to request that 
they may be kindly returned when done with. 

Selections from replies received from officers in the Cciltral Proviuces to the first cent,l Prooincee. 
and second series of questions. 

First Series-Question 1. 
(1) They are practicnlly all out of date. Peuding i s ~ u e  of fresh maps, they should be 

Mr. B. Parkes, Secretary to the brought up to date as far as possible from information which 
Chief Commissioner iu the Public is a t  once available, e.g., what is supplied by the Public 
Worke Department. Works Department under Code I, 971. 

(2) They are generally suitable, but the points referred to in the Central Provinces letter 
No. 6936, dated the 2ud November 1904, sllould be attended to carefully in order to improve 
their utility. 

(3) Sometimes maps applied for are st.ated to be out of print and great difficulty 
is experienced in consequence. I may quote as an instance the 1"=1 mile maps of Bhandara, 
Jubbulpur, Narsinghpur and Saogor, which are out of print. 

Queetios 2. 
The existing maps are now obsolete ; old roads, now fallen into disuse, figure as important 

Mr. R. H. Craddoek, C.S .,,, while new roads are not shown. Boundaries between villages, 
~ommiasiouer,  N ~ ~ ~ ~ ~ ,  dated 28th forests, zamindaris are not shown or are shown incorrectly. 
January 1905. I n  the Baihar tahsil of Balaghat and in Cha.nda there are 

numerous villages, of which the names are not shown, while 
names appear of villages that have long since disappeared. Alterations of district boundaries, 
some of which are of long standiug, do not appear. 

The errors or omissions of zamiudari boundaries have resulted in many troublesome 
boundary disputes, the settlement of which has taken years and the deputation of many officers, 
and boundaries of this kind on topographical maps have proved most misleading. 

The obsolete character of these maps as regards artificial features has caused great inwn- 
venience to o5cers newly coming to a district, and the want of village boundaries has been 
most troublesome to persons seeking mineral concessions, and officers who have to deal with 
their applications, as without them it is impossible to define areas. 

When one hai gained some acquaintance with a district, the general inconveniences are less 
felt, but it  is of course absurd that a map should have to be used subject to coi-rections, which 
are known only to the man with detailed local knowledge. For instance, a group of villages 
are situated on a plateau elevated above the general level of the country, but there is nothing 
in the map to show this, and one is quite unable to judge, until one goes there, whether the 
villages in question are lying on and among ranges of hills, or in a low hollow surrounded by 
hills, or (as they really are) on a perfectly level plateau. I have indicated in my answer to 
question 6 of the questions for district officers what details should be shown. So far as natural 
features (as distinct from changing artificial features) are shown on the maps, they are in 
most cases very accurate. 

With new railways, roads, and irrigatiou works, constructed, in course of construction, 
or projected, conside1,able alberations have taken, or are taking place, and with many new 
villages founded or beillq founded in the districts of Balaghat and Chanda, there is little 
finality. w h a t  we rcquire is a complete bringing up to date now, plus  a periodical revision in 
respect to new features, which should not be a difficult matter, provided that a system exists of 
communicatiug to the Survey Del~artment each change as it occu~s.  When lhe list of such 
changes in thc Survey Office has amounted to au appreoiablc  lumber, the necessary correclious 
should be made i n  the maps of tbc district to which they relate. All changes in district and 
tahsil boundaries, and important cases of land disforested, should be communica.ted as they are 
made. - 

1 have mentioned, in answering question 5 of the second set oE questio~re, one ~erious 
L. S. CRrCY, iiicouvenience causcd by the absence of a good trustworthy 

siuner, Nalbudda Division, dabd, map in colillcotion wit11 applications for mining concessions 
31st January 1106. in the l'enclr Valley Coal Field, I would also mention that 



Central Provinces. considel.able inconvenience in experienced in the Harsud tahsil for want of a prop2r map. The 
ryotmari villages have all been carved out of jungle since the tract was surveyed. The whole 
face of the country is changed. The Survey of India Department has traversed the area, and 
could surely, with the aid of our 1 mile= 16 inch patwari maps, evolve a very useful map. 

Inconvenience is also felt owing to the narnes of many malgrczari villages being omitted 
from the maps. When I came new to the Division, more time was taken up in fixing my 
tours than if I had had maps up to date. For instance, I had t q  call up a clerk or other 
subordinate with local knowledge, and mark in the road from Matkuli t o  Chhindwara, an.1 
those connecting Multai wit11 Chhindwara, a ~ ~ d  the latter place with Nnrsinghpur. Several of 
my Deputy Commissioners mention this inconvenience which is naturally felt more by new 
comers than by those who have detailed local knowledge of their dietricts. The Deputy 
Commissioner of Chhindwara states that he often experiences inconvenience owing to the 
existing survey mops not showing the boundaries of various jagirs. 

I am not able to give any specific instance in which incouvenience has actually resulted 
in the Chhattisgarh Ijivieion in the past from the absence of 

Mr. F. A. T. Phillips, I.C.S., Gym- good topographical maps. Rut the resources of the Division 
missioner* Chhattisgarh Division* are now being developed, and there is little doubt that incon- 2jth Yarch 1905. venience mill surely arise in the near future if the topographical 
maps are not soon brought up to date. 

Quest ion 3. 
The most convenient are the l"= 1 mile maps for general administrative purposes. For 

Mr. B. Parks, Seoreta~y [in the spccial cnginecring purposes, e.g., road and more p:lrticularly 
Public Works Department. irrigation projects 4"= 1 miie would be of the greatest value. 

Unless village boundaries can be clearly sbonn in some way which shall prevent them from 
being confounded with roads or small streams, it would be 

Mr. B. P. Standen, I.C.S., C.T.E., better to omit them. Small streams often form the boundary 
Sett1ements and between villages, so that it  may be difficult to avoid confusion Agriculture. if village boundaries are to be shown. For some of the pur- 

poses for which a map showing village boundaries is useful, i t  is useful to employ a maD show- 
ing village boundariss only (known as a mujmi l i )  prepared in the Land Record Office from the 
shrets of tbe cadastral survey. Even if Revenue Survey map: existed for all areas, it would 
still be necessary to prepare these n~iqimilbs because a number of copies of them are required for 
the officials of tbe Land Records and Settlement Department and for Famine Officers, etc., and 
to supply al l  these officials with expensive maps would be waste of money. I t  is certainly not 
eo essential that village boundaries shouid be shown as that the map should give a clei~r idea of 
topoglaphical details to the extent mentioned in my previous letter on this jsuhject. A t  tbe 
same time i t  would ~ornetimes be convenient to have village boundaries on the map. 

Question 12. 
The following extract from a letter from the Deputy Commissioner of Nagpur shows 

Mr. R. H. Craddoek, Commis- what maps exist of the towns of Nagpur and Tcarnptee :- 
sioner, Nagpur. 

" Of Nagpur town the following maps appcar to have becn made- 
( a )  A 16" = 1 mile map oE 1865 of Nagpur City prepared by the Surveyor-General of 

India, being a Hevenue Survey Map. 
( h )  A 16"=1 mile map of 1865-67 of Fort and Civil Station of Sitabaldi prepared by 

the Surveyor-General of India, being a Revenue Survey Map. 
(c) Ferrotype plates of the Nagpur Drainage Survey in 1891 ou a scale uoted in the 

scsle of maps is 10 feet t o  margin and prepared a t  the cost of the Muni- 
one mile and that of small 24 inclres cipality, and these are being checked for the 
to one mile. purpose of Nazul Survey at Municipal cost. 

"In Kamptee the following large scale maps of the town and cantonment are 
reported to have been made, viz .  :- 

(a) The largest map of the whole of the cantonment is signed by Mr. G. H. Cookes, 
Deputy Superintendent of Survey ; it is dated 1890, and is on the scale 16"= 1 
mile. 

(6) The largest map of the town or Saddar Bazaar is on the scale of 50 feet = l  iuch; 
it  is signed by tbe Deputy Assistant Adjutant General, Nagpur District, and 
bears the date 2lst September 1890." 

The Nagpur Survey of India maps are hopelessly obsolete and on much too small a scale. 
The Kamptse maps I have not seen. Tbey probably serve cantonment purposes snBcielltly 
well. 

In some Municipal towns an endeavour has been made to obtain a cada~tral survey on the 
stale 64" to 1 mile, but the results are not very satisfactory. These have been haviug some 



drainage surveys made by the Public Works Department. A11 these local maps have been Centd Provinces, 
made a t  Municipal expcnse. The main objects to be obtained ia the larger Municipal t o w u ~  
are the proper survey of qrazul land, and the detailed survey of roads, so as to check all future 
encroachments. The local maps are not sufficiently accurate for this purpose, and the 
drainage survey maps t~aturally show those details only which satisfy the purpose for which 
they are made. I n  one or two instances (Nagpi~r  aud Hinganghat) the Public Works De- 
partment have been asked to combine the survey of nazul land with the drainage survey, but 
I have not j e t  seen the results. 

Large scale surveys have heen made in the three chief Municipal towns of the Division. 
I n  Raipur a drainage survey was made by the Public Works 

F. *. T. Phi"ips, Department in 1891 and 189% a t  a cost of Rs. 4,783, and a 
sioner, Chhsttisgarl~ Division. map was prepared on the scale of 1 0  feet to the mile. The 
cost appears to have been borne by (jovcrnment. I n  Bilaspur also a drainage survey was made 
by the Pnblic Works Department some five years ago, and r large scale map containing 96 
sheets was prepared. I have not been able to ascertain the amount of the cost, which was 
borne by Government. 111  Pambalpur also a drainage survey was made by the Public Works 
Department some time ago, and a map, containing 68 sheets, was prepared on the soale of 
120 inches to the mile. Two more surveys n-ere subsequently made, one by the Public Works 
Departmeut whlch prepared a map 011 the scale O F  30 inches to a mile, and the other by the 
Land Records Stnff tvhich prepared a map on the scale of 32 inches to the mile. The cost of 
the last survey was b o r ~ ~ e  by the Municipal Committee. The cost of the other two appeare 
to have been borne by Government. 

SECOND SERIEB. 

Q. 2.-The ouly maps, other than Survey of India ones, of which use is made, are 
the maps of the 16" to a mile cadastral survey, and compila- 

Mr. B. H. Craddock* Commis. tions prepared from those maps. The village maps are of sioner, Nagpar. course only useful for village interior details of cultivated 
land, but they are deficient in topogrvpliical details, especially in respect of blocks of forest. 
When a Revenue Survey map showing village bouudaries exists, traces of t,hese, are prepared 
f a r  common use to illt~strate tahsils nnd sub-divi~ions by the circles of revenue inspectors and 
patmaris, excise and police circles and the like. Sucli traces which are known as " mujmilia" 
contain uo topographical details, and are merely used to  how the collection and location of 
villages coutained in  articular sub-divisions for various administrative purposes. Wben no 
convenient map exists containing village boundariee, such mujmilia have to be prepared by 
reduction of cadastral maps, a work oE some trouble and difficulty. I n  many cases, however, 
great errors in appropriate sub-division have occurred from too much trust beiug placed 011 

such mujmili maps, with the result that physical features have been disregarded to the great 
detriment of work in the circle. The Fame want of maps, to combine village boundaries 
with topographical details, has caused many inappropriate boundaries between tahsils and 
districte. 

Q. 3.-Except the new Forest maps, 4" to  the mile, which are regularly iesned bath 
to Deputy Commissioners and myselF, I receive no maps except on indent. New issues 
are no doubt notified, but they sometimes escape notice; and it  would be far better iE copies 
of all new issues mere supplied as a matter OE course to the local officers and to Heads of 
Departmeuts. As a matter of fact, however, new issues are mere reprints of older maps with 
some corrections which are not themselves complete. Au endeavour wae wade in tbe time 3f 
Colonel Strahan to bring maps up to date with reference to cadastral maps. This method 
wns very cunlbrous and liable to errors and omissions, sitlce it depended on their local detec- 
tion by a staff over wllich there was little check. I t  gufficed fairly well to show the align- 
ment of a new road, but for no other details, and it  was not feasible in areas where the 
existing Survey of India maps contained no village boiindnries. Hundreds of village traces 
were gent to the Survey of India Office, and there the matter ended. I believe that the 
experiment oE bringing maps up to date by this method has heen abandoned. 

Q. 4.-In my answer to question 2, I have already referred to the uEe of mujmilis. 
Mujmiiia will continue to be used to illustrate all proposals for small administrative circles, to  
illustrate proposed mineral concessions, and for all purposes in which extracts of maps are 
necessary to explain the text of revenue propocnls. It is also convenient to  eupply miuor 
officials with mzljmilk maps of lheir circles. I t  would be wasteful to cut up and use printed 
maps for these purpopes; but it  is eesential that the map from \vl~ich they are traced should 
contain village boundaries and houndaries of Government forests. 

Q. 6.-After fully cotlsidering this question, I agree with Mr. Walker that for 
general use the scale of t,he Nagpur-Wardha Revenue Survey map, 1"=2 miles, is sufficiently 
large. For more minute work a map l " = f  mile is most essential. I t  would fit in with the 
forest maps now being supplied. I t  is most useful for surveys of railways, roads and irriga. 
tion works, and for porpor-es of mineral concessions. As regards the former map, I had 
previously recommended a scale of 1"=1 mile, but on further consideralion I thiuk half t h b  
size will do. If brought up to date, the Nagpur-Wardha map would be an excellent one, and 
a tahsil tracing taken from i t  mould make handy maps for the use of Tahsildare. 
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.Cent~.al Provinces. Q. 6.-The maps, $"= 1 mile, must show village and forest boundaries in addition 
to full topographical details. The maps, l f ' = 2  miles, for general we, shoold show besides 
these boundaries, which are absolutely esse)ztial, the following details :- 

( l )  All important rivers and streams, including important bridges and ferries. 
(%) All wells. 
(S) All tanks which can be shown on the  scale. 
(4) Village sites and hamlets of any size. 
( 5 )  Railways, roads, important cart  tracks, telegraph lines away from railways. 
(6) Railway stations. 
(7) Tahsils and tahsil boundaries. 
(8) Police station houses (as soon as effect has been given to  the recommendations of 

the  Police Commission). 
Suggestions are made to  include schools and d%k bungalows, weekly bazaars, etc., hut 

there are a good many changes in the two former; and for the  latter, lists of impor ts l~t  
villages could be procured from Deputy Commissioners, the  names oE which might be 

. printed in larger type. E l e v a t i o ~ ~ s  of more important peaks might be shown, as suggested by 
some Deputy Commissioners. 

- 

Mr. L. 9. Cerey, Commissioner, Q. 1.-There are the following maps in this office :- 
Narbudda Division. 

(a) One set of topographical survey maps of Hoshangabad, Betul and Chbindwara. 
The  maps relating to Hosbaugabad were published in 1871 ,  and those relating 
to the two other districts in 1870 .  The scale oE these maps is 1 mile = 1 inch. 

( h )  Two sets of Revenue Survey maps, 1 mile = l inch, of each of the districts of this 
Division. I n  t he  case of Nimar and Cl lh l~~dwara  both sets are of the same 
year, viz.-Nimar 1874 and Chbindwara 1873.  I n  the case of other districts, 
both sets do not belong to  !he same year-Hoshangabad, 1870 and 1895 ; Nar- 
singhpur, 1866 and 1867 ; Betul, 1871 and 1899.  

The second set  of the Revenue Survey maps were supplied in 1903  for marking mineral 
c~noessions grauted in the several districts. These maps are also on the scale 1 mile = 1 
inch, except t he  later edition of the  Narsinghpur map, the scale of mllich is 4 inch = 1 mile. 

(c) District maps, scale 4 miles = 1 inch in Book Form. 

(d) Forest Survcy maps. These are received nu publication, and their scale is  1 mile= 
J inches. 

Q. 2.- 
(i) There are maps for each district, on the scale of 8 miles = 1 inch, which illustrate 

the district road schemes and famine programmes. These are prepared in the  
Public Works Department Secretariat*, and contain very little detail, but are 
useful Eor the purpose for which they were designed. 

( i i )  Cndnstral survey maps, 1 mile = 16 inches. These maps are the basis of the  
Land Record papers. They themselves are based on a traverse by the Survey 
of India  Depaitment. 

Q. 3.-Forest Surl'ey maps are supplied on publication. The maps of the Survcy of 
India Department are only supplied on requisition. 

Q. 4.-The maps referred to in the  answer to question 2 are used, because their 
~ c a l e  is more convenient. For the  first purpose n small and handy map on thin paper is 
reqnired to be pasted in the  rond scheme and famine programmes. For the  second purpose a 
lnrge scale map is required. To  all intents and purposes, these cadastral lnaps are Survey of 
India maps, i n  which, bowever, interior details have been worked in by the  cheaper agency 
of patwaris. 

Q. 5.-For administrative purposes a revenue survey is always a desideratum. 
And this becomes e necessity when a coal field is d~scovered or other minerals are being 
exploited, and concessions over giveu tracts of country are sought. Care has to be taken t o  
prevent over-lapping. It i s  therefore essential to define the exaot limits of the land over 
which concessions are granted. DiEculties were recently experienced in marking the 
boundaries of the concessions sought by three eepamtc firms in the  Pencb Valley Coal Fields 
of t he  Chhindmara District, owing to the indistinctness of certain village boundaries. I n  the  
case of some villages no boundariee a t  all mere marked. The most useful map for administra- 
tive purposes is  undoubtedly a topographical survey, ecale 1 mile = 1 inch. It should be 
supplied in conveniently sized sheets. I think the present form of issue is quite good. On 
the  assumption tha t  Revenue Survey sheets mill also be sva~lsble on reqnisition, I quite accept 
the view enunciated in t he  closing clauce of paragraph S of the Central Provinces Revenue 
Department letter No. 6936 ,  dated the 2nd November 190%, t o  the address of the Secretary 
t o  the Government of India in the  Revenue aud Ag~ioulture Department, that  i t  would be 
most inadvisable to overload the topopraphicdl map with details of village boundaries. Where 
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villagee are very small, ns in the Mangeli tahsil of the Bilaspur District, a topogaphical Central Provinces. 
map, which showed village boundaries, mould have room for little else, and the map mould be 
very confusing. 

The scale of 2 miles = l inch is a convenient one fol- some administrative purpow, i.e., 
for marking out patlvari circles, excise circles, etc. The scale is sufficiently large to exhibit 
village boundaries, whereas the 1 mile = 1 inch map is more cumbrous, and 4 miles = 1 
inch is too small for most purposes. Mr. Fuller, on the close of the traverse slirvey of 
Chhattisgarh, had maps on the scale, 2 milee = 1 inch, prepared by the Survey oE India 
Department for tile khalaa area of the three districts of Raipur, Bilaspur and Sambalpur. 
These maps have, I believe, been found handy and useful. But a map on this scale would 
not be anything like so u ~ e f u l  for general purposes as one on the 1 mile = 1 inch scale. If 
it  were feasible then to supply maps on three scales to District Officers, I should recommend 
the issue of the following :- 

( i )  Topographical map, scale l mile = l inch. 
(ii) Topographical map, scale 4 miles = 1 inch, in book form. 

(iik) Revenue Survey map, scale 2 miles = 1 inch. 
The last map mould, I think, do well for illustrating mineral conceesions, as well as 

for marking out administrative units and grouping villages for purposes of Census, Adminis- 
tration of Land Records, or Exci~e, the enumeration of vital statistics, etc. Such a map 
might, I think, be little more than what is known in these Provinces as a mujmili, i.e., a 
skeleton of village boundaries, though its utility could be greatly enhanced if the p~incipal 
natural features were exbibited, such as rivers and hills, and roads and railways mere nlso 
marked. For the administrative purposes enumerated above, i t  is most desirable tbet the 
existing facilities for communication, and the obstaoles to  the same, should both be clearly 
indicated. 

Q. 6.-Please see my answer to question 6 above. The topographical map, scale 
1 mile = 1 inch, as recommended above, ~hould be amplified in the manner suggested in 
paragraph 3 of the Secretariat letter No. 6936, dated the 2nd November 1904. 1 have no 
forther suggestions to make. 

The present form of the small scale topographical map, 4 miles = 1 inch, appears ho me 
quite suitable. To overload it  with detail mould be to curtail its ntility. All that is wanted 
is to bring it np to date. 

Q. 1.-Reference has been made to the Forest Survey maps by the Deputy Com- 
missioner of Bila~pur only, though the Deputy Commissioner 

Mr.F.  A. T. Phill i~99 Commis. of Raipur hae mentioned them in his answer to the second sioner, Chbaitisgarb Division. question. As these maps (which, by tbe may, nre excellent) 
relate only to forests and show nothing but forests, probably any reference to them is not 
required. The Uepnty Commissioner of Sambalpur has omitted mention of the large map 
oE his district on the scale of one inch to the mile. 

Q. 2.-0111y the maps oE the Survey of India are used in the Peudatory states. 
I n  the three British districts traces of the patwaris' maps are also used to a considerable 
extent. 

Q. 3.-The answers given are somewhat conflicting. I believe that maps are 
regularly issued on publication to the administrative officers of tbe arena to which the maps 
relate. But for a very long time no Revenue Survey map has been published. 

Q. 5.-The Deputy Commissiouer of Bilaspur still thinks that a map on the scale 
of one inch to two miles is better than a map 011 the ~ c a l e  of one inch to one mile. 111 tIlis 
opi~~ion he is alone. It seems to me that the scale of the large map should be one inch to 
the mile. A smaller map on tile scale of one incl1 to four miles is also very desirable for 
more general use, being more handy, but the amount of topographical detail that can be 
entered in i t  is necessarily limited. 

Q. 6.-As to the information to be sbown in a map, the answer for the Central 
Provinces generally has already been given in paragraph 3 of Centrhl Provinces Heven~~e 
Secretariat letter No. 6936 of 2nd November 1904. I need only add that there seems to be 
a consensue of opinion that village boundalies need not be shown in the emall scale maps, but 
that they should be shown, if possible, in the large scale maps. 

Reply furnished by Mr, 11, S. I,awren~e, Case, Director of Land Records and Agricoltorc, Bombay 
Bombay, to the first series of questions. 

[Received with Zetter No. 430, dated 21st January 1905.1 

Q. l.-The Bombay Revenue Survey maps are corrected up to date by the Land Records 
Department. 

With regard to Survey of India maps- 
(1) Very little detail is required to bring the l-inoh maps up to date. 



Bombay. (2) As Revenue Survey maps of eaoh village heve been prepared, the topographical sheets 
are not nniversally used for revenue administrative purposes. For irrigation 
schemes and military requirements more levels and contours are desirable. 

(3) The Calcutta map office is frequently out of stock of Bombay Sheets. 

Q. 2-1 am not aware of any inconvenience, as in this Presidency Bombay Revenue Survey 
maps are utilised. 

Q. 3.-For District Officers on tour District maps on a scale of 2 inches to the mile are most 
convenient and such maps have been compiled by the Photozincographic Department. Maps 
of Talukas or Sub-divisions of Districts have heell compiled from the Bombay Revenue Survey 
village maps. Tbese show cart tracks as well as main roads and give information as to 
alienated villages, markets, etc., which is not always given on Topographical sheets. 

Q. 4.-Village maps on the scale of 8 and 16 inches to the mile are issued to all local 
Revenue o5cera. These have been prepared by the Bombay Revenue Survey, and €how the 
boundaries aud demnrcation marks of every survey number, but not all topographical details. 
Taluka maps are compiled from village maps. The officers of the Survey of India are not 
employed for any part of this work. The Photo-zil~cographic Department at  Poona prepare 
large numbers of local maps and plans, e.g., municipal water-works, irrigation schemes, forest 
survoys, etc., and reproduce all the village and Taluka maps drawn by the Bombay Survey 
Departmeut. 

Q. 5.-It would he a distitlct advantage to have all Survey of India sheets relating 
to this Presidency reproduced by the loml Photo-zincographic Department. 

Q. 6.-See answer to  qnestion 4. 

Q. 7.-The Land Records Department duly keep up the work of correction and alteration 
required in the Bombay Revenue Survey village maps by the construction of new roads or 
railway lines, etc., and copies of revised maps are produced by the Photo-zincographic Depart- 
ment. 

Q. 8.-A Survey of India Party is employed on the survey of lands notified as forest 
under the Indian Forest Act. 

Revenue surveys of alienated villages and of a tract of country in the Khandesh District, 
known as the Akrani Pargana, are in progress under the supervision of the Superintendent, 
Lands Records and Agriculture, C. D. 

Q. 11.-Men trained in the late Bombay Revenue Survey have been employed as Circle 
Inspectors. These men have a knowledge of theodolite survey sufficient to carry out 
traverses, but have no experience of the use of the plane table or of levelling. 

Q. 12.-Town and City surveys have been made by the agency of the Bombay Revenue 
Snrvq .  The cost has usually been met by the local municipalities. 

Reply received from Mr. E, F. Beale, Superintending Engi~~eer for Irrigation on Special 
Duty, Bombay, to the third series of questions, 

[Dated the 19th January 1905.1 

Q. l.-The o111y Survey of India maps we use are the 1 mile to 1 inch topographical maps 
and the 4 miles to 1 inch Atlas. Smaller scales, such as 8 miles to 1 inch, are inconvenient, 
except when dealing with a large part of the Presidency a t  one time. 

The 4 miles to 1 inch scale is pa~ticularly suitable for a general index map for large 
projects; but the l-inch topographical map is generally used for detailed index sheets, and all 
other purposes. 

The topographical shoets are used for asce~tainit~g the location of towns, v~llages, roads, 
nullahs and the conformation of the ground. From the hill shading or contour lines we can 
generally indicate likely darn sites; from the size and conformation of the catchment 
the probable supply of water can be ascertained. The probable line of canal can usually be 
roughly guessed a t  by reference to the contour sbadin,o, especially if aided as in the case of the 
Krishna Valley with very uumerous clinometrical heights. Areas of command and catchment 
areas are measured off these maps in square miles and reduced if necessary to acres. Tbe uullahs 
are usually very accurately marked, so are most of the roads and paths. Thus the general 
dimensions of the masonry works required for canal or road lines can readily be worked out. 
Of course the nature of the uullah beds and banks, and the depths of foundations have to be 
investigated on the spot. 

Q. ,$!.-From No. 1 i t  will appear that the assistance given by the l-inch maps is very con- 
siderable. Lengthy operations in the field to ascertain areas are avoided, these being measured 
by planimrter off the map,  and they are accepted as accurate. 



As examples the following villages have been measured, aud the areas compared with Bombay. 

thos. given in the village registers :- 

I I Area bv mea- 

Name of village. 

. . . . . . . . . . . .  h'irwi . . . . . . . . . . . .  ~h~~~~ 
Nimon . . . . . . . . . . . .  
Mandavgaon. . . 
Inamgnon . . . . . . . . . . . .  
Cibanegaon. . . . . . . . . . . .  
Sirasgaon . . . . . . . . . . . .  
Wsdgaon S . . . . . . . . . . .  

For the Index sheets it is possible, witho:~t, surveys, to draw in the position of dis t r ibutar~ 
and the probable length and directiol~ of the channels, as well as tbc limit of command 

when there are I~illocke, long spurs, or g r ~ u n d  much broken by nullahs. This saves rnucll 
trouble, and prevents also the carrying out of a lot of unprofitable work. The advantage of 
numero.ls levels and contour lines is shown by the use I made of tbe maps when exami~ring 
the Kolhapur State. By referring to the maps I could decide wit5out any surveys that water 
could not be tal;en profitably from any part of the basin of the Krishna for use on the Gokak 
Canal. 

But the maps could be improved somewhat. 
Q, 3.-The defects of the Indian Atlac, 4 miles to 1 inch, is principally that it  is out of 

date. All the names should be repriotcd with the proper spslling. Then all the new works 
should be placed 011 the maps, and the relative importance of the towns be re-checked. Some 
of the sheet; app?ar to be out of print. No. 41 c3utaining the Belgaum and Dharwar Dis- 
trict could not be obtained from Calcutta when I indented for it  through the Photo-zinco- 
graphic Office, Poona. Some of the sheets are divided into 4 parts. This makes them portable 
and very co~lvenient for use. 

The defects of the topogrsphical slleets are as follows : -- 
(a) The maps are not up to date. I am not aware of what arrangements are made to 

place new features on the sheets, but would suggest that an annual or a t  most 
triennial return be submitted by the local Government of completed works, with 
plans carefully drawn on any convenient large scale, so that the new features 
may be correclly transferred to the sheets in Calcutta. The number oE copies of 
maps to be printed shollld not be in excess of reasonable reql~iremsnts, but if 
there is a large balatlce of maps in stock, the corrections could perhaps be printed 
on tbem in red or some colour, and the-e col.rected maps could be ishued a t  a 
somewhat lower price, say Rs. 1-4 instead oE Rs. 1-12. 

(b) There are sometimes, though very seldom, errors in names and boundaries. One 
of each Ilas been poiuted out to me, viz., in sheet 329 in the top left-hand corner 
" Boblad " village should be *' Shirbur." This village lies in  H = Jamkhandi 
State, while on map No. 328 the cot~tiuuation oE this state is called (a = Aundh. 
The boundary is presumably wrongly marked. 

(c) The contour lines are mostly given in a very satisfadory manner, but they have in 
Eome cases not been shown, and this gives a &taken idea of those parts of lhe 
country. The moat noticeable omission of this kind I can instance is on map 
167, sbowit~g the Malsiras taluka, Sholapur. The contour i~ l~  comes to an 
abrupt end a t  various places on this map, showing incomplete work. 

(d) The levels of the ground are given in very numerous places in the Krishne valley, 
and i n  very few places in the Bhima Valley and others. There are apparently 
5 kinds of levels on the sheets, wiz.,- 

(i) Great Trigonometrical Survey bench marks.-These are on a few main 
lines, generally following the Railways. Unless the objects on which 
the rnarlrs are made have been purposely moved, they can usually be 
found; and occasionally the books of spirit-levelled heights indioate 
changes i n  this respect. 

(ii) Bench marks st:~ted in feet only (and sometimes with one decimal). It is 
often difficult to find these Ion the ground. Tlrese, if readily found 
and distributed more freely, would be most useEul records, as they 
mould allow of a sufficiently close check on prcliminnry levelling, and 
enable work to be started from some near point. I believe that the 
bench marks stated in feetonly are supposed to be correct within 1 foot. 

(iii) Bencb marks of the Public Works Department with two places of decimals. 
These coold be added to whenever the maps are being corrected. They 
should be notified with the annual or triennial report suggested above. 

Acree. 
4.990 
10,746 
9.606 
8,889 
6,338 
3,280 
8,545 
6,096 

Acres. 
4,947 
10,630 
9,alo 
8,883 
6,126 
3,165 
7,987 
6,766 



( i v )  Trigonometrical and topographical keights marked with a A and level in 
feet above mean sea level. 

( v )  Clinometrical heights marked with a O and figure representing feet. 
The last two areof no use for starting or checking lines of levels, but they are moetuseful 

for judging the conformation of the g r o u ~ d :  and if work similar to that shown in the Krishna 
valley could be done for th.: other districts, the usefulness of theee maps would bc very much 
enhanced. But even if i t  be not carried out to this extpnt, i t  wonld be well to have lines of 
such levels on all important spurs and ridges, and in the lowest part of the valleys between 
them. 

If i t  is not possible to have a description of the regular bench marks written on the maps, 
it  might be printed a t  the foot, or issued as a leaflet with each sheet. As it  is, there is often 
great difficulty in  finding the bench marks, and the checks on new work cannot be made. 

(e) The agricultural improvement should be brought up to date, all the masonv wells 
and the village tanks require to be marked and the vineyards, fruit gardens, 
orchards, etc., noted. Some of these, now shown on the maps, have disappeased 
in certain parts of the country, and they should be deleted. Corrections of this 
kind could be made every ten years. 

(f A rather serious defect is the absence of levels along rivers. The relative height 
of the bed and banks is frequently given, and when sudden drops occur, they are 
sometimes noted, but what is wanted is the actual bed level (approximately) of 
the rivers a t  a few miles interval. When there are frequent falls, i t  would 
probably be mEcient to give the level above aud below each drop. The bed of 
the river might safely be taken a t  the summer water-level, in the Bombay 
Presidency proper. 

(g) The next defect in connection with rivers is the omission to mark the limits of annual 
flooding. This is a feature of great importance on the Krishna, its tributariee 
and other rivers in the south. I t  affects the cultivation and the traffic, and 
therefore the construction of irrigation works and communications. Occasional 
levels should be given to fix the position of this outline. 

( h )  There is considerable confusion due to the new and old numbering of the sheets 
being retained. The index sheets help one, but they are not always at  hand. 
I think all the new numbers should be printed over the others in red before issue, 
so as to avoid confusion. 

Q. 4.-The answer to  the last question overlaps this. The following remarks may, Le 
added : - 

(I) If the clinomet~ical heights are very unreliable, viz., liable to errors of 5 fcct or more, 
fciser and more exactly defined positions would do, but io any case it would be 
well to add a note on each sheet to explain what limit of error has been allowed. 

(ii) I Eeem to remember some maps in which under P & H the poptilation and number 
of houses of each place was recorded : this is often useful. 

(iik) The levels along roads might be given at fairly long intervals, but it  would be most 
useful to mark all long gradients steeper than 1 in 40, or some such figure. 

( i v )  A clear distinction should be made between Local board and Public Works Depart- 
ment roads, the former are often so bad that the carts travel through the fields 
a t  the side. The two firm lines with burnt sienna lead one to the conclusion that 
ordinary wheeled traffic can get along without damage, and this should be a safe 
conclusion, because otherwise district tours may be upset and other difficulties occur. 

(v) The edgeof wasteland and cultivation is sometimes shown. This is oEten a very 
useful demarcation. It might be pnt in on broad lines, so as to distinguish 
cultivated from barrel1 spurs and h111 tops. 

The f3llowing additional mggestions have been made by officers reporting their view3 : - 
(oi) The depth of wells might be marked, this would lead to a knowledge O F  the sub-soil 

water level. 
(vii) I t  will not entail much labour to give the waterways oE important masonry and 

iron bridges. 
(viii) The high banks and deep cutlings of  railway^, roads and canals may be shown 

by distinctive shad i~~g ,  in some simple manner. 
(kx) Thc paper used inay be superior because the present paper will not bear the use of 

Iudia rubber. Thc pinting is in some cases indistinct and faint. It might be 
improved. 

I do not support these five suggestions. 
Q. B.-Survey map No. 200 is apparently out of ~ r i n t .  It is the one that contains the 

Bhatghnr Reservoir (Lake Whitting). Fortunately I was able to borrow a copy from the 
Executive Engineer for Irrigation, Poona. 

The only special su~vcy I have mnde, which I think might be avoided iu the f ~ ~ t u r c ,  is for 
the locabon of the river-flood line, where rivers over lop their banks by a wide margin* 



This was done by eye, the villagers indicated on the ground the usual flood level, and it  was Bombay. 
sketched on to tlie village map. 

Thc other surveys wc have to make could not be avoided by any process of mapping. 
Q. 6.-When I have to deal with areas for which I cannot get a map ou the 4 miles to 

one inch scale, I have to prepare it  in my office from the topographical sheets, reducing it  by 
means of the pentagraph. I have not worked in any region of which no map existed. 

Q. 7.-My establishment oould no doubt produce a special map for our pnrpose if it 
were required, and the Photo-zincographic Office in Poona could reproduce it  in a thorongl~ly 
satisfactory manner. 

Q. &-My surveys are carried out by trained Engineers (Assistant and Executive 
Engineers) assisted by subordinates. The subordinates are mostly recruited from the College 
of Science, Poona, but a few are men who have been trained on works. On first appointment 
I gave inexperienced men the following pay :- 

L. C. Ee. (Bombay University) consolidated pay. Per mensem. 
Rs. 

1st class . . . . . . . . . . .  125 
2nd clans . . . . . . . . .  105 . . . . . . . . . .  not olassed 86 

. . . . . . . .  Sub-oveneera (all alikc) 60 

For men with some previous experience I used to add from.Rs. 5 to Ra. 25 to thcse figures. 
The salary of tbesc me11 has risen sincc appointment in 1902 according to the quality of their 
work. 

My senior Sub-Engineer has allalong drawn Rs. 350 per mcnsem and travelling allowance 
in addition. He was trained by Mr. hiting, formerly Chief Engineer for Irrigation. 

The average salary for 7 Engineers and 1 Sub-Engineer in December was Rs. 444- 
with travelline allowance extra for- 

10~~~~e;~ubord ine tes  Ha. 169 
26 Lower Subordinates Rs. 61t ] 

The L. C. E. men are trained as Engineers a t  the Poona College of Science, which is 
affiliated to the Univereity of Bombay. They are as a rule excellent mcn for upper subordi- 
~ ~ a t e  appointments. 

The sub-overseers are trained at  the same institution in the subordinate bra~lch, and many 
them are very good snrveyors and draftsmen. It ie easier to get the latter ~ h a n  the former. 
is not easy to get L. C. Es. of the higher cla~scs forless than Rs. 100 per mensem consoli- 

dated for temporary appointments. Among the 9 L. C. Es. I have appointed sincc 1901 there 
has only been one failure. There have been a goodly number of unsatisfactory men among 
the lower subordinates. 

Q. 9.-The draftsmen I employ are engaged i n  tracing and ~ometimes reducing maps, in 
putting on tbe clarsification of eoils frcm marks made on the village maps, in drawing and 
 racing designs for masonry works, and in plotting surveys, planimeter work, etc. 

My present establishment is compsscd of- 

. . . . . . . .  1Headdraftsmanoo. RE. 100 
3 Drnflsmen on . . . . . . . . .  Rs. SO to Rs. 75 
9 Drnftsmeo on . . . . . . . .  Re. 30 to Ru. 40 
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Only 3 of the above men have passed the sub-overseer's examination at  the College of 
Science, 2nd one was trained there, but did n ~ t  pasE. From Rs. 30 to 40 is not profitable pay 
for thcse men. Many of them are very good draftsmen, and could expect from Rs. 50 upwards 
for such work, but surveying is more profitable. 'l here is a fair supply of junior tracers and 
draftsmen from other Fources. 

Q. 10.-The Indian Atlas sheets and topographic:ll sheet8 have, with the exceptions 
previously noted, been readily obtainable. I do not apply to the Survey of India for maps. I 
get them from the Photo-zincographic Office, Poone, on payment. Usually they are in stock, 
and are supplied very promptly, mountcd as I require them. I have adopted this system in 
order to avoid delays. 

Mr. Mawson, Executive Engineer, who had on certain occasions to apply to Calcutta 
through a supcrior officc,r, complains of delay in supply. 

Q. 11.-No. 
Q. 12.-The new features, viz., railways, roads, tanks, canals, bungalows, etc., have to bc 

el~tered, as already explained. 

I have not reported any such changes. I am not aware of any orders on the snbjcct, and 
the assumption has been that the local Government provides for the neceEsary communication 
being made from time to time. 

Y 



Reply receivetl from Br, J. W. P. Muir-Mackc~Je, CS,, Comruissio~~er ill Sird, to tile 
first series of qucst~iol~s, 

[Enclosure to Bornb~y Gocernrnent 2dter No. 1266, (latecl 3rd Xarch 1M6.1 

Q. ].-The topographical survey maps are unsuitable for ceneral administrative Ijurposcs, 
because they do not correspond to administrative units, viz., talukas ant1 subdivi~ions. 

Q. 2.-No great inconvenience has resulted. The cadastral maps sufficiently serve 
our purposes. But the compilatioll of a map which contained the information, now embodied 
~eparately in the topographical and revenue cildastral maps, tvould he a very great convenience. 

Q. 3.-At present the most convenient are the maps of the Sind llevenue Survey, but 
they leave much to be desired ill their lack oE topogr:~phical detail. What is wanted i sa  map 
of subdiviuions and talukas, allowing the Fame amount of topographical detail as the Survey of 
India maps, and also the boundaries of dehs, and Public Works Department contours. I 
commend to the Committee Mr. Rieu's answers to questions 5 and 6 which will give all the 
information required. 

Q. 4.-Yes, the cadastral maps of the Sind Revenue Survcy, pr~duced uuder the 
direction of the Superintendent, Land Records and Agricultu1.e. lhere a e  maps for the 
District, the ~ubdivirion, the taluki and the .billage. 

No. 
Maps are sent to the Photo-zincographic Office a t  Poona for reproduction. 
Q. 6.-Our revenue survey maps were prepared by separate agency before the Survey 

of India ever proposed to undertake cadastral work for  he Bombay Gover~~ment. The answcr 
therefore is in the negative. 

Q. 7.-None, as far as the Local Government is concerned. I t  is not known mhethcr 
the o5cer in charge of the local party of the survey of India has instructious on this subject. 

Q. 8.-A topographical survey by Survey Party No. l 2  is in operation in Sind. The 
* A deh is a rerenbe villaao, cadastral survey in each (' deh " * is kept up to date by the 

a revenue unit cnmprieing serernl "topadar" or vlllage accountant of the "tapa," tllat is the circle 
llaluleta or small villngee. The in which the del is situated. In  addition to this, large areas of 
bnl'lldsries of deh' only are In waste land have to be broken up into small survey numbers. the cadastrsl maps. The villngea or 
,lamlots llale reaognised boun- 'l'lliswork is donc by parties of " tapatlays " who are taken 
daries. away from their dehv for this purposc. 

Q. 9.-The survey party is not under the orders of the Commissioner, but is always 
ready to carry out any topographical work which he desires, e.g., in 1889, they dcmarcsted the 
boundary between Sind and Khairpur a t  his request, and in 1902 resumeyed thc landat 
Jungshahi required for a Royal Artillery range. 

Q. 10.-ride answer to question 9. 
Q. 11.-Therc is an amricultural school in the Province from which lapadara are 

recruited and in which the s taen ts  are trained in ordinary cadastral survcy ope1,ations during 
a course of two years. Other than these men, there are no trained surveyors available for speclal 
surveys in the Province. ' r l~e old skilled hands of the Sind Survey Pepartment mere, on its aboli- 
tion, absorbed into the Revenue Department. I imagiue these men, who use only the cross-staff 
and chain, would be of no use to the Survey of India. 

Q. 12.-Only of Karachi, Hyderabad and Sokknr by Colonel Laughton, R.E., of 
thc Survey of India, a t  the cost of the Municipality concerned. 

Q. 17.-Yes. Sufficiently accurate, but not sufficiently detailed. 
Q. 18.-No officers of the Survey oE India are employed on cadastral work in this 

Province. 

punjab. Joint reply to the first series of rluestio~~s received from the Scttlelueut Cornmissiol~er, 
the Director of Laud Records a~ ld  Agicultare, aud the Seuior Secretary to tile 
Pinallcial Colnl~~issioner with a uotc by Sir Lewis l'uppcr, #,C,I,E,, Fiaaucial Colll- 
missioner of the Punjab, 

Q. 1 (l).-In the case of a number of clistricts in the Punjab the survey maps welc 
made between 1850 and 1865, and no effective revision has been made since. TO this 
category belolye- 

l. Gujran?oa/a.-Surveyccl 1662-55. The latest map in the Finailcial Commissioner's 
Office is a copy corrected up to 1870. Since then thc whole aspect of the south of the district 
has been changed by the introduction oE canal irrigation and the southern boundary has becn 
altered. 

2. G?ljrat.-Surveyed 1853-55. Apparently not revised since. A rough photozincographed 
rcproduction made in 1579. 

3. Shahpar.-Surveyed 18b8-69 and 1863-65. Map republishcd 1875, apparently without 
revision. The present boundary of the district is not that shown in this map. 



4. Jhelum.- S u ~ ~ e y e d  1851--59. Maps republished in 1899 on scale of 4 milee to Punjab* 

5. Ralaalpin(li.- the inch. Maps in 8 large sheets of Jhelum and a large part of 
Rawalpindi havc also becn issued based on the surveys of 1851-59. There is a much ,later 
survey of the mountainous part of Rawalpindi. The 8 sheets referred to above show no vlllago 
boundaries. 

6. $mritsar.-Presumably surveyed in this period. The only map in Financial Commis- 
sioner's Office was iesned by Sllrvey Office (' with corrections up to 1878," and bears the 
inscription " lithographed from an original supplied by the Commissioner, Amritsar Division." 

7. Sia1kot.-Presumably surveyed in this period. The map was ~ublished by the 
Surveyor-General in 1879 and purports to be " lithographed from an original ~ u ~ p l i e d  by the 
Deputy Commissioner of Sialkot." 

8. Gurdaqnr.-Surveyed (except hill portion) in 1862-63. Republished apparently 
without correction in 1884. The hill ~ o r ~ i o n  and Chak Andar bave sincc been surveyed on a 
large scale ; and thesheets are in the Financial Commissioner's Office. 

9. Zahore.-Date of survey does not appear from map. The district map with villaze 
houildaries-+tale 2 miles t o  the inch-shows the boundary on the Sutlej as fixed by a Punjab 
Government Notification issued in 1891. 

10. fi1'1~zaffar~arh.-Surveyed 1855-57. The map seems to have been published io 1863. 
11. A1zdtan.-Surveyed 1855-58. Map hears data 1861. 
Except where the contrary is stated, these maps are on the scale of 2 miles to the inch. 
All these districts except Rawalpindi have heen cadastrally surveyed since the system for 

producing topographical maps in the Punjab described in the 
*Government of Indie, Rcve- answer to question 13 was adopted in 1884," and had i t  been 

A~r iou l tn rn l  carried o n t  punctnally we should now have modern m p e  of 
No' 685-102-4' Nos. 1 to 4 and 6 to 9. The same plan was to be adopted in October 1884. 

No. 5 Rawalpindi, the cadastral survey of which had heen 
recently made in 1884. The state of things actually existing is that we bave modern maps of 
none of them. The map of Lahore has, we understand, been completely revised, and one sheet of 
the new map was received in 1904. NO. I8 Party ie now engaged in making a topographical 
map of Muzaff;~rgarh and Multan on the plan approved in 1884. The Survey Department can 
give frill details as to the progress made in the casa of other districts, where the work oE 
revision has been taken in hand. The map of Jhang was revised on the l884 plan, and a 
satisfactory map of the old estates produced. Even this, however, is incomplete, sheets for the 
whole of the Shorkot tahsil being wanting. But ~jractically the huge area of waste has since 
heen colonized, and if me studied the latest map of the old Jhang District for informatiorr 
about the new Lyallpur District, which has been carved out of it, we should find an almosl 
nnbroken expanse of jungle instead of a tract covered with hundreds of villagee. 

As an illustration of the dificulty of obtaining suitable maps for district, pnrposee, it may 
be remarked that in 1895 it  was realised that Deputy Commissioners were often forced to rely 
in thcir work on incomplcte or obsolete maps of their districts, a state of things which could 
hardly fail to cause selious inconvenience, and it  was considered neceeFary that a special 
arrangement should be made for the periodical revision of all district maps, quite apart from the 
returns furnished from time to time for the information oE the Surveyor-General. Deputy 
Commissioners were accordingly called upon in circular letter No. 6000, dated 5th November 
1895, from the Senior Secretary to the Financial Commissiouer (copy annexed), to report 
which mapof their district was the hest fitted for selection for the purposes of periodical 
revision. Deputy Commissioners accordingly ceut up their maps for approval, and where 
suitable maps existed, corrected and brought them up to date after approval. This has bee11 
actually done, however, in the case of thirteen districts only. Again, all the maps approved, 
though the best available, are not really suitable, as they do not a11 show village houndaries, 
and in some cases the maps are on the scale of 4 rniles=lW, which is too small. I n  the 
remaining crises there were no maps av;lilable which could he immediately approved as 
standard maps. Maps of Rohtak, Ambala, Ferozepore and Ludhiana are in the course or 
preparation by the Surveyor-General, who is reducing the 1 mile=l inch mapa to 2 miles 
= l  inch and correcting them on data supplicd by Depuly Commissioners. He hm also 
been asked to prepare corrected maps of the Jhelum, Rawalpindi and Attock Districts. 
The correction of maps for Shahpur and Jhang has been deferred till the completion of 
settlement operations, while in the case of Kangra a new survey map is awaited. A map 
of Mianwali has recently been approved and sent to the Surveyor-General for publication. 
Under orders of the Punjab Government issued in 1904 the standard district maps will be 
decennially revised a t  the time of census, but where railways have been extended, canals made 
or other eimilnr works executed, revision will take place every five years. 

1 (2). I n  answering this question only d e  requirements of revenue o5cers have been 
considered, not those of officers of other departments (e.g., Public Works and Forests). 
The topographical details shown in survey maps are quite enough for the requirements of 
receaue officers. I n  fact they are more than cnfficient. We need village boundaries, hut we do 
not want limits of waste and cultivation inside estates. Five years after the map is made these 
limits may have quite challged. Of course the Deputy Commissioner wants maps showing 
boanclaries of thanas, zails, patwalk' circles, rest-houses, schools, and the like, but these he oan 
add for himself. So far as district administration is concerned, the district and tahsil maps 

y 2  



Punjab. made by settlement officers (see answer to question 2) are sufficient except in hilly districis 
end it is eaay to show on them local details-perhaps not of a very pe~manent character- 
omitted in survey maps. Survey maps of later date than those referred to under (1) ar 
generally on the soale of 1 mile to the inch. This scale is inconvenient for a district map 
because of the great size of the map. Once the sheets are pieced together all that can be done 
mith it is to hang it up on a mall. To carry about with one the numerous separate sheets is 
troublesome, and they are very liable to be torn. The sheets can also be obtained each cut 
into 8 convenient sections and backed with cloth. Theae when folded up tit into a small port- 
folio. This is a gr*at improvement on the large sheets. But thedifficulty of having to piece 
the different portions of the map together, when one wants to cousult it, is not surmouuted. I n  
all districts the details a re\ euue officer requires for a district map  could be shonn on the scalo 
of 2 miles to the inch. This means the reductiou of the dictrict map to one-fourth of ~ t s  
present ~ i z e  and gives a map which one can oarry about comfortably. Some Puujab districts 
(e.g., Multan) are so large and contain so much waste that a scale of 4 miles to the inch is 
convenient for the district mop. 

1 (3). We do not know that there is any difficulty in obtaining survey maps after they 
have been published, but there appears to be often great delay in publication. On the latter 
point the Survey Department mill doubtless itself furnish full information. Local officers 
should be furnished mith printed lists showing exactly what maps of their districts or any 
p a ~ t s  of their districts are available. T h e ~ e  lists should be brought up to date aud re-issued 
triennially, iE any change has occurred in the interval. I n  tbis way each local officer would Lo 
able to satisfy himself that he bad in his office a complete set of maps relating to  his charge. 

Circular tet tef '  No.  6000, dated Lahore, 6th November 1895, from R. Sykes, Esq., Oflciating 
Senior Secretary to the Financial Cornmirsioner, Punjab, to  all Deputy Commissioners i n  
the Punjab. 

It is believed that a t  p r e r n t  in most distriots no regular ap t em r i l l  to provide for the periodiml 
correction of survey and other maps, so us to ensure the  possession y eaoh Depnty Commis>ioner of a cotn- 
plete and noonrate map of his district. Under existing arrangements, whenever the revision of tbe map of 
the Ponjab is tnken in hand, each District Officer is called upon to fnrnish to this oEice for the iuformation 
of the Surveyor-General a t  Calcolta, details of any changes which may be required in the map of his district. 
soch us the additiou of fresh names and the correotion of those already shown as well as others which may 
become necessary owiog to the alteration of boundaries, the extension of roads, and other causes of a like 
nature. Similar information is also supplied to the Surveyor-General aa regards ~a i l r ays ,  ranaln, etr., 
through the articnlar depsrtment of Government primnrily concerned. Topographical details rsquired by 
the Survey 8epartment are also shown by patwaris intbn village mapsprepared a t  Settlement, which are 
allpplied to the Ghrveyor-Qeueral i n  ~ccordnnce with the instrnotio~~s contained in paragraph 44 of Revenue 
Circular No. 28. But, so far as in known, the  information thus collected from various sonrces is not generally 
embodied in the maps aurrently used in the District Office, nor are copies of the map, when revised,ordi- 
nnrily supplied to esch distriot. It therafore follows that the Deputy Commissioner is foroed to rely on an 
jllcomple!e, or even inncouratrr map in his work-a state of things which oan hardly fail to canoe serious 
lnconvenlenoe. 

2. With a view to obviating the diffioultien referred to  a t  the end of the preceding paragraph, i t  has 
been suggested that some special arrangement should be made to provide for the periodical revision of all 
district maps. Any steps tbat may ultimately be taken in this direotion will, however, be entirely distinct 
from the returns furnished from time to time under exisling o~ders  fcr the information of the Surveyor- 
General or to any other Gover~~ment  department. The object which i t  is now hoped to attuin is merely that 
rnch Depnty Commissioner should be placed in possession of a map of his district on the most convenient 
scale, regnlarly brooght up to date nnde: his own personal snpervision. For tbis pnrpose i t  would be necessar1 
to  show not only the changes in names, boundaries and rood*, information regarding which is already 
supplied to Government from time to time by the District Officer, as stated in paragraph 1 of this Circular, 
but also any other improvements, e.g., canal and railway extensions, which ma he carried out under t h a  
orders of other departments of Government. It wonld he left lo each Deputy 8orumisaioner to obtoin ihe 
additional information reqoired on these points i n  eny way he might select; and he would he entire13 
responsible for proonring i t  and for i ts accuracy when procured, A copy of the mnp, as corrected, wonld he 
sent up to Government a t  fixed intervals (probably every third year) tboogh the Commi.sioner of tbe Division 
nnd the Financial Commissioner, who wonld have their own oopies brought u p  to date bofore transmitting the 
original. On receipt of the original in the Secretariat oEce the necessary corrections would be eufaced 
llpon the Secretariat copy, and the map would then Le returned d k e c t  to the Depoty Commissioner concerned. 
For tbis porpase i t  would be neoessar that each Depoty Commissioner should have in his possession a t  
lelrst twooopies of the particular map se%oted for revision, and should have them both revised. By this means 
any inconvenience which might othe~wisn reoult from the  absence of the map f ro~u  the District 0600 would 
be avoided. 

3. At  the present time many maps enist for each district in the Punjab, and tbese vmy considerably in 
size and tho scale ns well as in minnteness of detail. Some ore ordinary maps of tbe conntrj, while others 
itave been prepnred expressly to bring ont special fenlurev. For the purposes of the periodionl revision proposed 
in this Circular, however, i t  will be neaessnry to deoida upon some one map for each district, and to procure 
~dditional copies of it, if necessary. It is believed that for ordinary purposes a map on the soale of 2 miles= 

1 inch will be found most useful. Suoh maps are known 

Lahore. 
Jhang. 
Mnltan. 

Sbahpur. to exist for the 11 ilistricls marginally- noted, and 
Qnjrenwal~. the scele is soffioiently large to readily admit of oorrec- 

tions end additions being clearly and acourately~made, 
Ferozepore. while t.he map itself is nevertheless not unwieldy or 
Gnrdespnr. inwnvenient to handlo. But i t  is possible thnt a map 

Mnzaffargarh. on this wale mar  not exist for all districts, end i t  is 
not-proposed h a t  the procedure suggested in this 

Ci~cnlar should involve any expense bejond the purchase of a few additional copies of meps slready extant. 
I e m  therefore to request you to report a t  an early date through the Commissioner what the map of your 
dietrict is on which pon ordinarily rely in your aorlr, and what map (whether the one ordinarily used by yon 



or some other) is, in your opinion, hest fitted for selection for the purpoaes of p e r i d i d  revision. It i s  Punjab. 
left entirely to Jonr dieoretion to select a map, having regard to  local circumstances ; an1 the remarks made 
above ae to scale nre not intended in any way to restrict your choice. At  the same t i r e  it  mhould he stated 
for information whether any map, of your district a t  present e ~ i e t s  on the scale of 2 miles=l inoh, nnd if so, 
full particnlars regarding date of pnblication, etc., should be given. Should you select a map of a different 
~ n l e ,  full  particulars on the same points should be supplied regarding it, so that i t  m y  be readily identified 
in this offic~. 

Q. 2. Inconvenience has undoubtedly resulted in some oE thedistricts. It would have been 
much greater but for the fact that ~ettlement officers have prepared and supplied to district 
omcers district and tabsil maps on convenient scalee. These maps are reductions of the 
c a d ~ t r a l  village maps. I n  Multan, e.g., Mr. Maclagan   re pared maps of the district 
on the scales of 2 and 4 miles to the inch showing boundaries of estates, roads, railways, 
canals, camping grounds, bungalows, and village sites. The name of every estate is clearly 
printed in the larger map and of most of them in the smaller. H e  also prepared a skeleton 
map-scale 8 inches to a mile-in which the names of the villages and the villagesi~es 
are omitted, but the boundaries are given. I n  the same way he supplied the Deputy 
Cammissioner with English and vernacular tahsil maps, scale 1 and 2 miles to the inch. The 
maps were printed a t  the Mufid-;-Am Press, Lahore. The existing rules on the subject 
are contained in paragraphs 13-14 and 18 to 2 1  of Settlement Commissioner's Circular 
16 (copy annexed), but as shown above the settlement officer can supply the Deputy 
Commissioner easily with even more than theee rules prescribe. This remedy for obsolete 
survey maps is only available in di~tricte recently settled, and it  is not a satis&ctory one in 
hilly districts or in districts honeycombed with ravines, like some of those in the north-west 
of the province. 

Estract paragrapr'ra 13-14 and 18 to 21 from Settlement Commissioner'e Circular-No. 16. 

(IV) .-INDEX MAPS. 

13. These should he prepared on mapping sheets, the square being soh-divided into the requisite 
number of smaller squares for the pnrpose. The scale t o  be adopted Scale and form. should, as a rule, be 240 berms of 6: feet to the inch (4 inches to  the 

mile), as lhie i a  the scale usually adopted in the Bevenuc Survey map3 The reducing from the 40 harm field 
maps should he done by scale. This wo1.k is facilitsted by ecales with inches sub-divided into submnltiples of 
240. The Director of Land Records informs settlement officers of the name of the firm from which such scales 
can he procured. To test the work rapidly. the kauungos can be provided with doahlecompaases of which one 
pair of arms rneasuree a distance exactly six times that measured by the other pair. Snch compesees can be 
made up in most large towne. 

The inder map should show the same feature as t h o ~ e  shown in  the Revenue Survey m a p  of the villages 
and the ~ i g n s  will he those employed by that department, most of which nre the seme as in the 40 h r m  village 
maps. Each settlement officer w~ll  have to give his own instructions as to the points to  be shown in these m a p  
according to the character of the country under survey. 

14. These index mnps will he used as the beeis for the tahsil and district map0 about to be deaaribed. 

Final disposal. When done with, they should be attached to the mapping sheets of 
their respective villages, being laid each on the top of the handle of 
sheets. 

18. New topographical mape on the l-inch *ale are now under prepsrat,ion by the Sul-vey Department. 
Where fairly recent mnps are available, theee will be reviaed and hronght up to date in the field : hut more 
generally a small staff is nent to the district to rednce the masawis to  tbe 2 inah scale, end a wmpilation of tteae 
reductions is then used ss a basis for the preparation of a new topographioal map, which is finally reduced by 
photography to the 1 inch scale. 

As, however, the work is often postponed for Borne pears, i t  will he conve~lient for the mettlemen\ 
offiaer to prepare for each tehsil or  other convenient area a gronped (mnjmili) map, on a scnle of about 
4 inches to a mile. This will be of use to local o5oers pending the preparation of the final topographiool 
maps, and will be handed over ss a guide to the Survey Department, when they commence work in  the 
district. 

19. The gronped map is mado on tracing cloth, m d  is an exact reproduotion of the index maps. It should 
Not to be left to the end of settle- for two reasons be started as- soon aa the inder maps 'are available, 

ment. and should not be deferred to the ver j  end of the ssttleruent, for (i) 
in piecing together the  index mape errora in the bonndaries are oRen 

brought to light, which are real errors of meaeuremeut~, whiah require to he rectified by a further inspection 
nf the ground, and (ii) there are differenoes in practice as regards the showing of roads, canal cute, etc., in 
different patwaris' or kanungos' oirclee, and uniformity can only be eeoured by consulting the men who have 
actunllj made or supervised the measurement and who know the country intimately. 

20. The map can most conveniently be prepared in separate sheets, each of the sim of an ordinary 
Size and translation. village mapping sheet, but settlement officerm can consult their own 

conveuience in this respeot. I t  will he hest to make two copies of the 
gronped map. One of these (the original) would be in vernacular and a11 exact copy of the index m a p .  The 
other would be a copy in English for submission to the Buwey Department. By having a list of the vernacnler 
entries prepared with all the vowel points marked, the settlement o5cer can ineure a uniform tramliteration 
into English which will represent the actual pronaociatiou of the names, and by the help of the aocumubted 
local knowledge of hie staff, he will be able to avoid some of tbe ruintakes mbich olten disfigure our N o -  
graphical maps. 

I n  districts where English Village Directories have been printed, the spelling of the mapa should follow 
tbnt of the directorlea. Where the latter are wrong, copien of them aorreoted by hand ehonld aaomp.ny the 
gronped maps sent -to the Survey Department. 



Punjab. 

21. It will tnke some time for the Survey Department to have a new tapographieal map 
~b~ prepamtion enggested. the district prepared. The eettlemcllt officer woald, 1hererore, do 

well to have tile vernac~~lar cops of bis grouped mnp rrduced by pentn. 
:raph to a smaller soale (such as 1 inoh or 2 inches to the mile) for district use, unless there is e fairly recent 
topograpbioal lnnp available. 

Q. 3. Every district officer wants separate maps oi the whole diqtrict and of of his 
tahsils on single sheets. These should show roads, railways, telegraph linel, Ftrcams, canals, 
village sites and boundaries, and village n:tmes. For most Funjab district maps the BcaIc 
nf 2 miles to the inch is most convenient. I n  Eoltle lalge districts rnith much warte, a.; 
already noted, 4 miles to an inch is a better wale. I n  the Fame way the separate tahsil 
maps should be on the scales of l mile and 2 miles 10  the inch. English and vernacular 
editions should be issued, and it is very useful to have a nultlber of tahsil maps on 
cloth. All classes of revenue officials from the knnungo upwards ehould have map3 on wllicll 
the limits O F  their charges are marked. If the Survey Department supplied the English 
maps, the vernacular editions could easily be prepared locally. It has been suggested that 
racb Deputy Commi~sioner and Commissioner might also be supplied with an showing 
all the survey sheets of his charge on such scales as he found convenient. This seems to bIl 
a valuable suggestion. The valious details which are useful to a local officer, e.g., 8choo~s, 
post offices, zsil boundaries, boundaries of pntmaris circles, could Le filled in in his 
I t  lised to be the custcuo for a ~ettlement ot6cer to leave behind him an atlas of this sort, and 
it was a very useful practice. 

Q. 4.-The following special maps are issued by the Director oE Land Records :- 
(a) a'' district maps ~bowing village, tahsil, and district boundaries, railways, main 

rivers, canals, roads and other prominent features. A few of the more important 
places are marked. 

(b) Q" district maps as above, but without village boundaries. 
These are practically skeleton maps. They are of use in illustrating new schemes and 

reports. They cac also be hound conveni~ntly into district statistical atlases. They are reduced 
from the publtshed sheets of the Survey Department. The Deputy Commissioner makes such 
corrections as are necessary in the maps, and notes the details which he thinks should be 
inserted. 

Suh~idiary to (a) a limited number of )" map8 are printed with the vi l la~es numbered, a 
key sheet being added with alphabetical lists of villages in English and vernacular. 

These maps are prepared in the Surveyor-General's Ofice, Calcutta. 
Besides the +" and h" skeleton maps, a number of district maps on various scales are 

prepared by reduction from the patwari village maps and these are very commonly u s 4  by 
Deputy Commissioners in  their ordinary work. I hey are printed locally. 

The skeleton maps could be reproduced by private establishments in the province in the 
same way as reduced patwari village maps. 

Q. 5.-In September 1901 an order was sent to the Surveyor-General's Office for new 
skeleton maps (4" and A") for 8 districts. There has been serious delay in completing this order, 
and half the maps are still to be delivered. This has naturally caused considerable incon- 
ver~ience, not only because the maps arc wanted for use, but because the budget provision for 
payment has lapped on two occasions. 

The Survey of India Ofice have apparently no time for this work, and it would be done much 
lnore quickly by a local firm. -4rrangements could be made without any appreciable delay. 
KO extm establishment or plant would be required. The workmanship would not be up to 
the etandard of the Surveyor-General's Office, but i t  would be suficiently good for the purposes 
for whioh these maps are intended. 

Q. 6.-Revenue m a p ,  reduced from the patmari village maps, arein demand, because 
they are in most cases more up to date than the survey maps. They ordinarll~ give 
all the infolmation that a distiict oficer requires. They have an advantage over the survey 
maps which are in sheete by districts, in that they are prepared by tahsils as well as by 
districts. 

Q. 7.-Pangrapha 1-3 of Revenue Ci~cular No. 50 proville for the repo~t  of changes 
of territorial jurisdiction to the Surveyor-General. I n  1895 the Revenue and ~ ~ r i c u l t u r a l  
Department of the Government of India issued a Circular No. g$r, dated 6th May, 

that  means ~hould be devissd for correcting the topographical maps of the 
Survey of India whenever local surveys (such as those made in the Punjab when II district is 
brought under settlement) disclosed changes in physical features or changes due to the construc- 
tion of new roads, railways, canals, etc. After consultation with the Surveyol.-General the 
orders quoted in paregtayh 257 of the Settlement Manual mere issued. These are ns folloms:- 

"All those sheets in which new roads, lailwnys, cnnak, villages, dhk bungalows, etc., eto., nppear or rlld 
Pilloges hare disappeared, shonld be sent to the Assistant ~urvr~or-Gene~nl in chnrge of the nrawing Offif% 
(.a?cuttn, together with the one-inch standard sheet or sheets in which the prtmalia' maps are sitllated and 
been marked off for fnoililg of reference. Settlement officers actlng l l n h  there in8truclions ~bollld cOmmuni- 
:ate wit11 the Surveyor-Grne~el or Assi~lal~t Surve~or-Gene~al through the Director of Land hordfl. 



These orders embodied r practical scheme for periodically correcting survey maps, if Ibr 
1047 R. sheets, or mnsawis," we substitute 

'No. -, dated Calcutta, 23rd Anpuat 1901. 
D. the index vi1l:ige maps on the scale of 

From-The Assistant Surveyor-Geneml, in charge Drawing Office, 4 inches to the referred to in the 
To -The Director of Land Hecords and Agrioolture, Punjab. 

I bave the honour to intimate that 4" traces from the recent extract Commis- 
Sattlement Sllmey plans have been received from thesettle- sioner's Circular NO. 16 appended to 
~nent Officer, Mult~u, in view of the po~lding revision of the answcr to Question 2. The plan of 
Punjab Standard Sheets of this Department. This work mill sending copies of the index of 
not be nndertalren by this office, but bg a Dra~ring Office to be villages in which changes had 
sobseqoently formed in the Punjab to be attached, it is believed, 
to No. 18 Survey Party and until arrangements are finally oczurred was continued for some years. 
made, I would request the favour of your directing that all Jn  1901, I~owever, the Survey Depart- 
such tracesare to be re~ail~rd with the Settlement authorities. l047R., 
Information will be sent you when work on theso can be intimated in a letkr No. 7 
commenced. The traces received will, in the mrantime, be stol.ed dated 23rd August 1901, that it should 
here. Should, however, the settlement officers not be able to be diecontinued, as auother 
ret;tin these traces, they may be acnt to the Officer ill charge 
No. 18 Party, Simla, who mill keep them until orders are in cO"t'm~l"tiOn. A the 
received to com~uence work. letter* is annexed for convenience of 

reference. 
Q. 8.-the following cadastral surveys by the patwari agency are in progress or havc 

recently been finished- 
l. Jhang. 
2. Gujranwala-thsils Hafizabad and Khangah Dogran. 
3. 1Vlianwali. 
4. Gurgaon. 
5 ,  Karnal. 
6. Ramalpindi. 
7. Chenab Colony. 
8. Jhelum Colony. 

Districts in the No~th-West Frontier Province have been excluded from the list. 
In the first three districts a complete rc-survey on the fiquare sjstem is being made. In  

Gurgaon and Ramalpindi the work is mainly contined to the correction of the village maps 
prepared by triangulation at  the last ~ettlements. At  Mr. (now Sir Ilenzil) lbbetson's Settle- 
ment of part of Karnal the village maps of tahsil Panipat and Pargana Karnal were made by 
triangulation. Pargana Karnal mill be comllletely re-surveyed on the Fquare system; ill 
Panipat theold maps will, with few exceptionsJ be rimply corrected and brought up to datb. 'Ihc 
re$t of the district was measured in 1883-1887 on the square system, and the mapl~ing a t  the 
present settlement mill be col~fined as much a3 ~ossible to correction of existing maps. When 
new maps are re uired, they are made on the square system unless the pbysical features arc 
such as to make t%e laying down of accurate squares impos~iblc. 

Where fluctuating boundaries exist in riverain villages, as was very common on several 
of tbe great rivers of the Punjab, fixed boundaries can be laid down under the Punjab Riverail] 
Boundaries Act of 1899. The work is now nearly fini~hed. The sheets showing the new 
boundaries are made over to the o5cer in charge of No. 1 8  Party to enable him to correct 1115 
topogrsphical maps. 

Thesingle survey party employed in the Punjab is now engaged ill preparing new 
topographical maps of Multan and Muzaffargarh w i ~ h  the help of the cadastral village maps 
preparcd at  1ast.settlement ( ~ e e  answer to question 13) and in the corrcction of the topo- 
graphical maps of the riverain tracts. 

Q. 9.-The Local Government is consulted regarding the annual programme, and sends it 
t . ~  the Financial Commissioner for advice. The Financial Commissioner in turn consults tl:e 
Settlement Commissioner. The plan is as good a one as is po~sible while the Survey Depart- 
ment is organized as a t  present. The single survey party employed is not under the orders 
of the Local Government. But the present officer in charge and the Settlemeut Commissioner 
are in frequent communication. 

Q. 10.-Much mould depend on the character of the o5cer in charge of the Survey party. 
At pre~ent the relations are quite  eti is factory. But the programme is perEorce a very meagre 
one. v h a t  would ruit local requirements would of course be a Deputy Surveyor-General 
(with a drawing office) a t  Lahore aud several survey partics working under his orders iu the 
Punjab and the North-West Frontier Province. At  present survey work in the province is 
much in arrears [see answer to question 1 (l)]. 

Q. 11.-The R.evenue Department has no trained surveyors accustomed b'the use of the 
theodolite. The Public Works Department will supply information as to the trained surveyors 
which it  has in its pay. 

Q. 12.-A map of Murree was prepared by the S ~ ~ r v e y  Department in 1876, ou tile 
scale of 132 feet to the inch. I t  has been brought up to date during the present tettlement of  
the Rawalpindi District. 

The Station of Simla has been recently ~urveyed by the Survey I'epartment on the ~~~l~ 
of 60 feet to the inch, but copies of the maps have not yet been received. 

Punjab. 



Punjab. A map of the town of Lyallpur has bzen made by the Colonization Officer on the scale of 
60 feet to the inch. He has also prepared similar maps of Gojra, Sangla and Chiniot Roa,d 
Sl~ahkot. A plan of Rewari City in the Gurgaon District on the scale oE 100 feet to the 
inch was, according to the report of the Deputy Commissioner in answer to question B ( l ) ,  
publbhed by the Survey Department in 1895 and a plan of the environs of Rewari on the 
24"= 1 scale of mile in  1894,  but they are not to be found in the Financial ComrniesionerJs 
OfEce. 

Plans of a11 the Lead-quarter civil statioue in  tbe Punjab mere prepared by the Public 
Works Department from 1891-1896 on the scale of 10  inches to the mile, with the exception 
of Simh, which is on the ecale of 6 inches to the mile. The same department has also 
prepared similar maps of Murree and Sirsa. These maps were actually zincographed or 
lithographed and published by the Survey Department. 

Q. 13.-The plan by which new topographical maps are made in the Punjab by the 
Survey Department is that described in paragraph 18 of Settlement Commissioner's Circular 
No. 16, which has been reproduced in the answer t o  question 2. That plan wae devised in 
l884 by the late Colonel Wace in consultation with the Survey Department, a t ~ d  is embodied 
in a Joint Memorandum by a Surveyor-General and Colonel Wace which will be found in thc 
selections from the records of the office of the Financial Commissioner, No. 26. It was 
pert of that plan that a vely simple traverse should be made by the Survey Department 
before the cadastral maps on the square system were made. But in practice what has happened 
hae been that settlement o5cers have made their maps on the square fiystem without the 
advantage of checking them by a scientific traverse, which Iras followed the cadastral survey in 
order to setiefy the Survey Department as to the general accuracy of the village maps. Survey 
maps on this system have been prepared and published for the Thanesar llahsil of Karnal, 
Ambala, Ludhiana, Hoshiar ur, Jullundur, Ferozepore, Jhang (part) and Mo~ltgornei~. The 
field work in Lahore is bekved to be complete. Only ono sheet has appeared.* No sheds 
of the Amritsar District have appeared. It is not known exactly how much of the work inthat 
district has been finished. W o r ~  is proceeding in Multan and Muzaffarparh. I he arrears are 
very heavy [see answer to question l (l) 1. The Ambala map is an excellent one, and there is 
no reason to suppose that the others are not ~erfectly eatisfactory. Ambala is only mentioned 
specially because part of the district was cadastrally surveyed by the present Set~lemeut 
Commissioner. There is no reason to suppose that the plan described above produces in 
districts which are neither hilly nor seamed with ravines maps inferior to those made by 
direct survey. 

Q. 14.-No. The only district in which the survey is based on a scientific trnver~e is 
Xiesm (except the Sirsa Tabsil). The plan is described in the 21st paragraph of Mr. Anderson's 
Settlement Report (copy annexed). I t  was given up as too expensive and as uonecewary where 
the cadastral survey was based on squares (paragraphs 3 and 4 of Joint Memorandum referred 
to in answer to 1 u t  question). 

Extract paragraph 21  f r o m  the Heviaed Settlement Report of t i e  Hissar District fov t l e  
yeara 1867-92. 

The field measurements were not made in this district on the square system which isnow generally 
adopted. In  anticipation of the settlement, a revenue 

Neld messuremeuta surrey was made by the Survey Department of India, 
and with the object of making easy the subsequent field 

uurvey, a new featnre was inlrodnced as an experiment. This experiment has proved a success, so far as the 
remeasul.ement for  assemment purposes is concerned, but the advantn es of the experiment recur a t  each 
attestation of the mtrasuremont, and even a t  each petty surveg ; and for future use a record is neceseary of 
5vbe.t wss done. The experiment was thus described by Colonel Waoe in a letter intimating the commencement 
of tbe survey in 1883 - 

" I n  every village a number of permanent stations (criandas) in nddition to the trijunction pillars are 
being marked by blocks of concrete, 18 inches long by 6 inches squara. These stations (chandas) are so 
arranged that there shall not be more than half a mile between any two pairs of etatious. The position of 
elloh station will be observed by the theodolite and recorded in the t c ru~s  of the universal theorem. The 
result of this will be that when the field survey is to be oommenced, un nconrate plot,of the vill~rge (on whatever 
scale may be required) show in^ every survey station will be placed in tho patwarls' hands, and he will be 
able to commence a t  once with the field survey. I t  ia an essential part of the scheme that these shtions 
shall be permanently preserved, so that  the patnari shall be able accurately to reoew and fit into his 6eld map 
any portions of that map whioh for an reaao7,may need survey, thereby avoiding: unaeoessary re-measurements 
of the whole village subsequent to setttment.  

The survey was Bnished in the beginning of 1884 ; and before settle me^^ t operations had commenced all 
the  skeleton plots, on 4,5$7 sheets, were received. The sheets were plotted on 40 and 80 kadam scales, 
but in firing these ecales more attention was paid to the size of villages than to the bize of firlds. The 
Financial Commiseioner approved of our using soalrs of 60 and 120 k a d a m  to the inch 8 6  more suitable lo 
the existing state of cultivation. Only one copy of the plotted sheots was received, and this, even if otherwise 
suitable, could not be put into the ~atworis '  hands. 'l'here were many objections to giving them the skeleton 
plots, and the maps have bceu prepared on ordinary mapping aheets, upon which the traverse poiuts had been 
marked on the scsle on which bbe village was to he measured. The skelelou plots received from the Survey 
L)e artment along with 6 vo!umts of Traverse h a ,  and one rolnme with Alphabetical and Area Index of the 
ckje too plots of the whole tract, a1.e n c r  in the rfiice, and may be used not only for renewing any map, but 
for replacing t n  the ground any chanda wLich mRy get lost. The positions of the polnts were marked hy 
concrete blocks embedded in the ground ; no difficulty was felt in finding them, and as they arc now mnrked 
ou the patwaris' maps and are fibown in the Field Inspectiou Register under the field in which they are situated 
they will receive almost as much attention as trijnnction pillars. 

Ohce this was writCn two more sheets have been received. 



Q. 15.-According to the Punjab system the only traverse stations required aie the puslab. 
masonry platforms where the boundaries of three estates meet (see paragraph. 6 of 
Joint Memorandum referred to in answer to question 13). Land Revenue Rule 44 provides- 

I n  field inspeution registers lhere shall be a red ink entry (without nnmber) for every pakka survey mnrk 
or trijonotion pillar, following the survey field in whioh the mark is placed,or which it  adjoine, and in his held 
io~pections the patwari shall ascertain that the mark exi~ts ,  and i~ in good repair. 

These trijunction platforms are repaired a t  each resettlement, and ought to be kept in 
repair by Deputy Commissioners in the intervals between ~ettlements. But even, if the duty 
ie neglected by Deputy Commissioners, no great harm is done, for except in lands subject to 
river action there is little chance of a.survey mark 3 feet square of the kind described in Land 
Revenue Hule 195 disappearing. 

Q. 16.-The cost per square mile of the survey work done during the year is 
reported annually for each district under Settlement. Formerly it  was shown in Statement 
X X X l I I  B appended to the annual Land Revenue Report. The instructions for making 
the calculation are given on the back of the form in Revenue Circular 61  as quoted 
below : - 

(a) No part of the pay of the District Patwaria will be charged to  cost of survey. 
( b )  One-half of the pay of the permanent eatablishrnrnt entered in column 4 for the part of the jenr 

during which wlvey work is going on, will be charged. 
(c) The whole pay for the part of the year dnrinp which survey operations are going on, will be charged 

for all members of the temporer  establishment entertained specially to osrry out or ~opervise 
survey work. 

(d) In  order to  calculate what part of the year is devoted to sorvey work, take the total nnmber of 
patwaris and make a rough oalculation how many were employed in survey for 6, 62, 6, 7 months, 
and ao on ; no fl.nction of a month less than half should be reoogniaed. If there are 110 patwaris, 
sod on a rough calculatiou 30 were employed on survey work for 5 montha . = 160 

40 were employed on aurvey work for 6 ~nonths . = 240 
40 were employed on survey work for 7 months . . .  = 280 

the fraction of thn year devoted to survey work is or ;Js and the fraction to be entered 
in column 3, opposite heads 1 to 7 iu oolumn 4 will he opposite head 8, will be 
entered. 

(e) The mbolecont of implements and stationery purchaeed for the purposes of the  sorvey will be 
obarged. For example, the cost of paper bought for mapping or field.books will be charged 
but not the cost of paper used for khataunien. 

For thelast 3 years the cost has been shown in Statement I11 annexed to the Annual 
Report of the Settlement Department. I t  of course varies with the character of the district 
(flat or hilly) and with the stage settlement operations have reached. Early in a settlement, 
when the establishment is not fully traiued, it  will naturally be heavy. We fear the returns 
made are unreliable. It is of course very difficult to say what part of the gross expeuditure on 
a settlement really represents cost of survey, and in new settlements me avoid complete re- 
survey wherever possible. I n  1899 the average cost, as reported in the Laud Revenue 
Report for the 5 districts of Multan, Jhelum, Hazara, Dera I ~ m a i l  Khan, and Muzaffar- 
garh was Rs. 15 per square mile. The amount varied from Rs. 8 in the plain district 
of Multan, in which the settlement was near its close, to HE. 77 in the hill district 
of Hazara, whereit was beginning. Next year the cost in the 4 settlements of Sirsa- 
Pazilka, Hazara, Kohat, and Dera Iemail Khan, as entered in Statement X X X I I I  B, averaged 
BE. 42 per square mile ; that in the first being ehown as Rs.1,269 ! The following table gives 
the figure0 as shown in Statement I11 of the Annual Settlement Reports for the years ending 
September 1902, 1903, 1904 :- 
p -- 
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Kohnt . . . . . . . .  42 . l  Dem Ismail Khan . . . . . . .  62 

M~anweli  . . . . . . . .  ... 

Gurgaon ... 



Hitherto the land-owners in the Punjab have paid the chainmen, but under recent orders 
Government of India,Revenue and their pay will be charged to the State. A g ~ i c n l t u i ~ l  Department, No. 939 - 

138-2, dated 7th July 1934. 

Q. 17.-It is not understood whether this question refers-- 
(a) to maps made by the Survey Llepartment on the system described in the auswer 

to question 13, or 
(L) to maps made without the aid of the Survey Department. 

I f  the former, the reply will be found in answer to question 13; if the latter, in answer t o  
question 2. 

Q. 18.--No officers of the Survey Department ard employed on cadastral work. 

Note by the H o n o u r a b l e  Sir L e w i s  Tzcpper, E.C.I.E., F i n a n c i a l  Comnzissioner, 

Pulzjab,  on  t h e  quesl ions p u t  ay t h e  Survey Committee, dated 12th M a r c h  
1906. 

I concur generally in the joint report signed by Messrs. Douie, Rencuf and Leslie 
Jones and have no1 much to add to it. Practically these o5cers have acted as a Committee 
under my instructions for the supply of the information required. I gave them oral instructions 
in the first instance, and when their work was nearly complete I met them again, and we 
read over and discussed the draft of the joint report, as it  then stood. The draft has since 
been supplemented and amended for the most part as arranged at  that meeting. 

2. The situation in the Punjab is not very satisfactory. Within my recollection the 
 fa^ of the country has uudergone great and rapid change owing chiefly to the extension of 
railwaysand the vast spread of irrigation. I n  1882 Colonel De Prie and Colonel m'ace 
framed an excellent ~cheme for utilizing the patwari surveys for topographical purposes and 
i t  is still acted on. But the work of the Settlement Department has greatly outstripped 
t h t  of the Survey Department, and the supply of topographical maps is much in arrears. I 
do not know how this affects the Military 1)epartment-see what Mr. Kitchin says oE Rawal- 
pindi " which is the constant scene of military maII02UlTeS ", but where 'L no reliable military 
rnaps exist with the help of which an o5ccr could lead troops accompanied by the guns and 
baggage with certainty from one point to any olher point across country." Up-to-date 
topography for military purposes is perhap~ more neeesfiary in the Punjab than in any other 
Province except the North-West Frontier Province. This applies with special force to the 
old Hawalpindi Division, yet our joint report states that of Ciujranwala, Gujrat, Shabpul, 
J helum alld Hawalpindi we have as yet no modern maps. 

3. For revenue and general administrative purposes we have not been able to wait 
for the maps of the Survey D~partment. In various ways me have supplied ourselves with 
what we require for our every day pnrpopes. The Settlement Officers, the Colonization 
OEcers, the Irrigatiol~ Department --all give us maps. I have fonnd the maps of the 
Irrigation Department more useful for my purposes than any others; except of course 
the Settlement Officers' maps attached to Assessment Keports when such repo~%s are under 
~cview. 

4. If topography is up to military requirements, we may be practically certain that 
it will be up to and beyond the requirements of the civil administration except a9 regads 
levels in the plains-a malter that the Irrigation Departmeut will attend to as vital to 
its success. 

5. Mr. Kitchin touches an important point where he says that i t  is essential 
(in topographical maps) to adopt a uniform method of spelling. "An officer," he says, 
" may easily lose his may by inquiring for some place under some name by which no one 
recognises it." 

6. Although, as already said, I concur generally in the joint report, there is a passage* 
in i t  marked 1 (3), which does not meet my views. I 

Page 164. invite attention to Major Barton's remark tbat " Tahsil 
mapB are frequently needed by all clasees of officers, Civil aud Military, on tour, ~ecru i t ing  
Oficers, etc., who frequently apply for them, but I have none to furnish." I u  my opinion it 
should be authoritatively prescribed as a part of the duty of a Deputy Commissioner to see 
that his 05ce is supplied with all of the maps pblished by the Survey Department which 
relate to his district or any part of it. I quite agree that he should have triennial lists, but 
I did not see the final draft of the joint report and i t  does not adequately express my view of 
the duty of the Deputy Commissioner in the matter. Moreover, I think the office of every 
Deputy Commissioner should be a for Survey Department maps of the district or any 
part of it  from which o5cers of other Departments could obtain such maps on official appllcatlon 
and from which such maps should be supplied on payment to such other persons as the D ~ P U ~ Y  
Commissioner might approve. 



Reply reeeired from the Board of Revenue, United Prori~~ees of dgra and OudL, to the Uplkd Provlnaes* 
first series of questions. 

Q. 1.-As regards the first part of this cluestion, the Board would accept Captain 
Bo~~onrable hlr. J. Hooper, C.S.I., Coldstream's classification of the survey maps, viz.,- 

Member, Board of Revenue. 
((I) Maps for Allahabad, Cawnpore and Fatehpur are iu course of preparation on the 

basis of a new topographical survey. 
(6) For abnut half the province there are maps that ('require nothing more than a 

revision survey." These are chiefly for the dictricts of the Meerut Division (topographical 
survey, 1877-84), and parts of the Apra, Allahabad, Benares and Gorakhpur Divisions (com- 
piled from cadastral surveys 1871-1891). 

( c )  Preliminary sheets for about one-fourth of the province compiled from cadastral 
surveys since 1891.. These may be placed in the category of maps requiring '( a supplementary 
swvey ." 

(d) Old maps-(about one-fifth of the province)-Survey 25-45 years old. These 
include the whole of Oudh (except Kheri, Bahraicl~ aud Gonda), Bijnor and Budaon. The 
maps in this class may be regarded as really obsolete. 

For Etawah there are no l-inch maps. 
(2) They would be more suitable if they were published by districts instead of in  sheets 

and for a district map the l-inch scale is inconveniently large. 
(3) There is a great delay in publication. For instance, the maps of the following 

districts, of which the surveys were co~r~pleted between 1897 and 1902, have not been 
published yet, thereby delaying the preparation of the revised edition of tahsili maps which 
are compiled from the Survey sheets printed on the scale of 1 inch=l  mile :- 

Survey com- 
pleted in 

Bareilly. . . .  1899 
Shabjshanpur . . . . . . .  1898 
Lalitpur . . . . . . . .  1897 
Meerut . . . . . .  
Babraich . . . . . .  : : E\ 
Kheri . . . . . . .  1899 . . . . . . .  Bijnor (pnrt of) No sheets publinhed by . . . . . . .  Pilibhit . . . . . . . .  the Survey Office yet. 

. . . . . . .  Gonda. 
Farrakhabad. 1901 
Etah . . . . . . . . .  1902 

The cause of the delay is that the Survey of India do not publish marps on the 1 incl) 
scale until the details for a complete standard sheet are available. 

Q. 2.-It is no doubt an advantage to have good topographical maps, but I cannot say 
that any serious administrative inconveniellce has resulted where they are not available. For 
revenue administration the first requisite is village maps. With these and a cornbilled map 
showing the communications and the important natural features, sacb as rivers, hills and 60 on, 
full topographical detail is not required. 

Q. 3.-This question bas to be considered with reference to the needs of administrative 
officers of different grades. 

I.-A provincial map is required by the Heads of Departments. The Commissioner of 
Excise has complained that there is no map of the Provinces less than 20 years old. 

11.-Divisional map6 are useful for Commissioners and the Board. These were compiled 
by the Public Works Department. 

111.-District maps. There are maps on the scale of (a) 2 miles to the inoh, and (6) 
4 miles to the inch. 

(a) The first used to be prepared by the Board at  an average cost of Rs. 587-3-8 per map 
for and Hsl 168-0-3 for printing e t  the Surveyor-General's ofice by photo-zinco- 
gral~hy, or Rs. 755-4-4 per district. Two hundred copies of eacl~ map were printed. Bnt in 
1887 the Survey Department undertook tl!e completion of the series by the publication of 1 3  
maps which were then outstanding. These maps were to cost Rs. 8,450 or Hs. 650 each, and 
were to be completed apparently within three years, as the money was to be provided in that 
time. By the end of 1894 eleven maps bad been published a t  a cost of Hs. 18,450 : tile 
remaining two maps were published in 1896-97. The excess in the oost was attributed by 
the Deputy Surveyor-General to delays in district offices in bringing the maps up to date. 

No district maps are a t  present under preparation, pending receipt of the standard sileets- 
of the Survey of India of districts surveyed since 1894, nor has the question, whether a new 
series may be necessary, been considered. 

(6) The 4 miles to the inch maps are those referred to by Colonel Gore a t  page 1 5  of his 
printed note. They are prepared to show topographical facts connected with district ad- 
ministration, for which purpose the Board thought they would be more conveniellt than the 
larqe maps on the scale of 2 miles to  the inch. Tbey mel.ely show tahsil, pargma and thana 
boundaries, riverq canals, tals and jhile large enough to show on the scale adopted, railways, 

2 2  - 



United Pmrincee. roads, large lowns, villages with poplllation of over 2,000, or in which tahsils, thanas, post 
offices, rest-houses, schools, or excise shops exist. The details required for the compilation of 
these maps are entered by district officers on tnlisili maps : these are sent ta the Rurki Press, 
where by reduction and omission oE superfluous detail the District map is 

Maps of this kind are now prepared in the Naini Tal Drawing Office from new standard 
sheets on their publication, aud are printed and publislled by the Survey India. Capbin 
Coldstream see6 no advantape in map3 of this kind, and the Board agree with Ilim. The 
scale is to11 small for the maps to be of much practical use. . For the District Officer the most 
useful and handy maps are those on the scale of 2 miles to the inch described under (a), 
the names and boundaries of villages, parganas and tabsile, with the more important topo- 
graphical details. 

1V.-Tahsili maps on the scale of 1 mile to the inch with the names in English and 
Vernacular. These are required for the use oE the tahsil officials, many of whom do not under- 
stand English. I n  the case of Shahjahanpnr these maps have been pieced together from the 
Survey sheets, and the Urdu names have been added in the Drawing Office. It is more 
economical than the method of compiling the maps afresh, but the standard sheet8 slloW too 
many insignificant details, such as small plots of waste, isolated trees, small topes, which have 
to be erased to provide suEcient space for the entry of the Urdu names of villages. There are 
5 statements giving details of populatiol~, fairs, etc., priuted on each tabsili map, which inform- 
ation the Survey Office maps do not provide. These are not required and might heomitted. 

Q. 4.-The tahsili maps above referred to are 80 prepared. Up to 1896, when the 
publication of the 1st edition of tahsili maps of the Province was completed, the Government 
Press lithoerapbed the mape prepared in the Board's Office. 

I n  December 1896, the Board suggested that a revised series of tahsili maps should 
be prepared and published a t  the Rurki Press, and this suggestion was approved by (30vern- 
ment (Government Proceedings for April 1897). 

The second edition of the tahsili maps, commenced in 1897, is being compiled. The 
procednre has varied. The original suggestion (paragraph 7, Board's No. 3580, of 26th 
December 1866 in Proceedings for April 1 N 7 )  was that the Press sl~ould provide, 
by photo-zincography from the Survey of India map of the district, a proof map with 
unnecessary detail omitted ; the Cclllector was to note the alterations to be made and the 
Vernacular names to be added ; and these alterations and additions were to he made on the 
stone or plate from which the original proof had been printed. The ~econd proof was then to 
be examined in the Board's Office and returned for final printing. Later, the procedure was 
for the Board to send the Prcse a printed copy of the latest map of a tahsil corrected up to 
date from the latest survey and information received from the Collector. This was photo-zin- 
cographed from a tracing made a t  the Press (Colonel Gore's printed report, page 16)) and 

to the Board for esamination and necessary correction. This procedure was open to 
serious objection :- 

(a) A fair copy not being supplied to Press, they had to make a copy for themselves, 
and this was often full of mistakes. 

(B) Great delay resulted, and while the map was under preparation, further changes 
occurred. 

(c) All these changes W well as corrections had to bc made on a plate, which is 
evidently a very slow and tedious process. 

The Saidpur (Cfhazipur) map may be referred to. This was sent to Press in 1898, and 
the first proof was received last June. But in 19Ul the Press wanted some. corrections made 
in the original, and though these appear to have been carriedout promptly in the Board'e 
Ofice, they no doubt delayed the map. 

A different system has now been introduced. A printed copy of the btest survey sheet 
or map is sent to the District Officer for correction or note as to what corrections are necessary. 
A similar copy of the map is then corrected in the Board's office, from which a tracing is made 
of the hhsil for which a map is required. This is 3 fair map, and can easily be reproduced by 
photo-zincography. The method is much more satisfactory, and only one proof will be required 
if the of the rnap is clear. 

(2) I n  addition to the tahsili maps there are the 4 miles to the inch distriot maps referred 
to in the previous question. There are also the Q" district maps referrzd to by Colonel 
Gore, which are prepared for the Provincial Gazetteer. 

(3) There is an index map prepared for the Es3ise Report. Originally four maps used 
to be made, but the Government of Iodi:~ observed (G. G. 0. NO. 1643 EX., dated 25th 
March 1901) that thry might be discontinued in orJinary years. The Excise Commissioner 

bowever, thought it  necessary t o  have a t  least one map prepared. 
(4) There are also the divisional maps on the scale of 4 miles to the inch d r a w  by the 

pllblic Works Department and printed at  Calcutta. 
( 5 )  so far as the Board are aware there are no private presses in the Province that could 

undertake to maps. T l~e  Rurki Press is used. Since 1897 the Governmellt Press has 
done no printing for the Board's Office. It still lithographe from originals eupplied by 
Settlement, Opium, Police aud other Departments, bu ; i t  is not !quipped to take UP fine work, 
photo-lithography, and so on. 



Q. 5 . - ~ h i ~  question does not concern these Pmvinces, as the only mapg gent united Pmvinaw. 

reproduction are the Public Works Department Divisional maps, and the $-inch District -ps 
prepared in the Naini Tal Drawing Ofice. 

Q. 6.-'J'he reason the tahsili maps are prepared locally is that the names have 
to be printed in velPacular, and the Survey of India, I understand, were unable to undertake 
this. 

Q, 7.-Thc answer to this question must be in the negalive. Inter-provincial territorial 
changes are notified in the Gazette, and so are changes between districts, but this information 
cannot ;llways be sufficient to enable the survey to correct their maps. The Public Works 
Depaltment are required by paragraph 667 of their Manual t o  supply informat~on of changes 
in c~nals, roads, etc. 

With reference to this question, which is a very important one, the Board would invite 
attention to a suggestion made by the Director, Mr. Moreland. It is that the Survey Depart- 
ment should indicate what changes in topographical feature0 require record, and that these 
ohange~ should be recorded as they occur by the staff of the Land Records De~artmellt. This 
suggestion was approved by the Government (page 135, Proceedings 1g04). 
An arrangement of this kind would, it  1s believed, go far to solve the dificulty of keeping 
topographical maps up to date. 

As to utilization of the Land Records staff, please see Mr. Moreland's note. His  suggee- 
tion a s s  recommended by the Board and approved by Government (page 135, l rooeedings 
September 1904). 

Q. 8.-The surveys in progress are- 
(1) topographical eurvey of Cawnpore and portions of arljacent districts included 

in the Cawnpore ~heets ;  
(2) some topographical work in small scattered areas-in Meerut, Sitapur, Eahraich 

and K h e r ~  ; 
(3) traverse survey for cadastral purposes in the Ganges alluvial tract of Moradabad; 
(4) cadastral operations, partly r e s ~ i r v e ~  and ~ a r t l y  map cnl~ection in tahsils 

Amroha, Samhhal and Hasanpur, District Moradabad ; 
(5) map correction in tahsils Baberu and Kamasin, District Banda, and tabsils 

Hath, Jalalpur and Muskara, District Hamirpur ; 
(6) town surveys in Cawnpore, Moradabad, Amroha, Hasanpur and Baclhraon ; 
(7) surveys of the boundaries of first class roads in 11 districts. 

Q. 9.-This Government is consulted as regards topographical surveys. The Govern- 
ment consideri chiefly the requirements oE the revenue administration, but sometimes, as in the 
case of Cumnpore, expresses an opinion as t o  the necessity of a topographical survey. The 
Local Government is not concerned with the carrying out of the eurvey or with the staff. 

The programme of provincial surveys goes through the Board to Government, and the 
entire control is Provincial. 

The drawing office is under the control of the Surveyor-General. 
Q. 10.-Certainly. 
Q. 11.-I can give uo definite information on this point, as our surveys are now carried 

out by patwaris. But the Survey Officers appear to have no difficulty in finding surveyors 
when they want them for cadastral surveys. I t  has been necessary in fact in some cases to 
discourage the employment of amins as substitutes for patwaris. 

Q. 12.-Several Municipalities aud towns, namely, Fyzabad, Cawnpore, Allababad, 
Illuttra, )foradabad, Amroha, 1)hanaura and Bachhraou (3 towns in the Moradabad district), 
Aligarh (Civil Station), Koel (Aligarh), Hathras, Sikandra Rao, Atrauli, Kosi and Ajudhia, 
have been surveyed on scales varying from 16" to 64" to the mile under the sr~pervision of 
the Superintendent, Provincial Surveys, and the cost has been met by the Municipalities 
concerned. 

Q. 13.-This is a professional matter. Captain Coldstream instances Lalitpur. As the 
Direct~r  says, the defects related chiefly to hills and undulations, and where these are absent 
(as in the greater p a d  of the provinces), there appears to be no reason why the reduced maps 
should not be satisfactory. The Board's Junior Secretary, Mr. Freeman, a sllrvey officer of 
much experience, says in all districts where he has been employed, topographical maps have 
been prepared solely from cadastral maps, aud where the latter show all details, as in Ban&, 
Mirzapur, Gorakhpur, Jhansi and Meerut no supplementary survey is necessary to make them 
suitable for topographical maps: indeed he thinks they are better and more accurate than 
original topographical surveys. The Meerut maps have been criticised (page 4 of the Prelimi- 
nary Report), but it  is not clear what the omissions were. If the Junior Member may venture 
an oplnionl he would say that the sheets prepared from a cadastral survey, such as that of Jhaasi, 
for instance, are excellent topographical maps. 

Q. 14.-Yes. 

Q. 15.-Section 29 of the Land Hevenue Act (111 of 1901), and Circular No. 1 7 - ~ 1 1  of 
the circular8 of the Board of Revenue provide for the preservation of all boundary marks, and 



United Provinces. as traverse mark stones are usually fixed on the boundary of a field, mahal, or village ; they 
are praciically boundary marks, and are maintained in this way. As regards the results, in 
Banda and Hamirpur the great majority of the traverse marks have been found in  sits, and 
this has: greatly facilitated the prceent cadastral survey. 

Q. 16.-The following list sl~ows what districts have been cadastrally surveyed by the  
Provincii~l Surveys since 1894. The cost rates are those supplied by the Director of Land 
Records. 

The rates do not include the salaries of the surveyors who surveyed the country, as patwaris 
have been trained and have surveyed their own circles. Where ravines, large rivers, or any 
other di6cult physical features exist, patwaris have been assisted by amins whose pay has 
been included in the rates quoted. Usually S to 4 coolies are provided for each patwari by the 
zamindars for the carriage of planc-tables, flags, chains, etc., a t  the time of survey. The cost 
of these is met by the zamindars. One chainman is provided for each patwari, and two to each 
Iuspector and Parlaller, in addition to the khalasis engaged for the Survey and Assistant Survey 
Officer and for ofice requirements a t  the expense oE Government. 

District. head-quarters REMARKB. 

Per square mile. I I  Per square mile. 

Meemt . . . . 

Jhansi (Lalitpur only) . . 
Bahmich . . . . 
Sitapur . . . . 

Survey Officer's pay and nllomnnces 
not included. 

70 Includea pay of Survey Officer. 

63 l Ditto ditto. 

Kheri . . . . I 75 1 Ditto ditto. 
I 

'Ihe tahsili maps were compiled similarly. The maps are sufficiently accurate for p u p  
poses of Revenue administration, though they cannot be described as good topographical map'. 
The ~econd edition of tahsili maps which is in course of preparation is being compiled from the 
Survey standard sheets corrected up to date by District O5cers. 

Bhahjahaupnr . . . . 
Bareilly . . , , . 
Bijnor (4 parganna only) . . 
Naini Tal . . . . . 

Pilibhit . . . . . 
Qonda . . . . . 
Fsrukhabad . . . . 
Etah . . . . .  
Jalann . . . . 
Yainpuri . . . . . 
Azamgarh . . . . . 

Q. 17.-Of the first edition of the 18 District maps of the United Provinces published 
between 1873 and 1897 on the scale of 2 miles = 1 inch, the following are the parliculars as to 
preparation :- 

Eight mops were prepared in the Office of the Board of Revenue from the l'' survey 
sheets. 

Thirteen w~.re prepared betwe~n 1888 and 1897 in the ~urve~or-General's Office, Calcutta, 
Twelve comprising all the Oudh districts mere prepared in the Director of Land Records 

Ollice, Lucknow. 'I'hese were prepared from the tahsili maps (sc lle 1" = 1 mile,- 
called Pargana maps in former days) compiled by the Survey Department, from 
the revenue surveys made on the scale of 4" = l mile and corrected up to date of 
publication from the latest ~ettlement snrveys. 

Eight maps, namely, those of Dehra Dun, Muzaffarnagar, Meerut, Bulandshahr 
Sbahjahanpur, Farrukhabad, Jalaun and Azamgarh, were bas.ed on Revenue Sur- 
veys made belween 183% and 1856 correctecl up to date from the most recent settle- 
ment surveys, and 7 maps, namely those of Saharanpur, Aligarh, Mainpuri, Etawah, 
Allahabad, Patehpur and Cawnpore, were compiled from settlement maps. 

65 

76 

67 

446 

76 

70 

68 

61 

80 

9a 

66 

69 

84 

70 

623 

86 

78 

80 

7 1  

91 

105 

70 

Ditto ditto. 

Includee cost of preliminary opera- 
tions in Aligarb. 

Includes pay of Survey OEcer. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Ditto dikto. 

Ditto ditto. 



Q. 18.-(11 Officers of the Surrey of India are placed on deputation and their services 
lent t o  the Local Government for employment on cadastral work, namely,- 

Pay. Local Total. 
Aldowance. 

Rs. Re. 
Captain W. M. Coldatream, R.E., Depnty 

Suporintendent. Survey of India . . 1,140 100 
Mr. L. F. Berkeley, Extra Assistant Superin- 

tendent, 3rd grade . . . 460 100 
Mr. P. C. Smart, Extra Assistant Superinten- 

dent, 3rd grade . . . . . 450 1 0 ~  
Mr. F. U. Powell, Extra Aasistsnt Superinlea- 

dent, 6th grade . . . . 350 100 
Mr. J. H. Yurphy, Extra Assistant Superin- 

tendent,Sth grade . . . . 350 60 
Babn N. Chatarji, Extra Assistant Snperin- 

tendent, 6th grade . . , . 300 60  
Mr. C. L. Littlewood, Sub-Assistant Superin- 

tendent, 1st grade . . . . 210 60 
Mr. .F. 9. Bell, Extra Assistant Superintec- 

dent, 6th grade . . . 360 50 
Mr. J. !d. Kennedp, Eire  Lsistant Bnperin- 

tendent, 3rd grade . . , . 460 ... 
I r .  W. C. Prioe, retired Extra Depnty Sup- 

erintendent . . . . . . Pay Y ~ ~ O W C ~  
exclne~re of 
pension. 

Es. 

1,240 

660 

550 

450 

400 

360 

260 

400 

450 

The pay of these 7 officers 
is met frum Provit~aisl 
Funds, and is debited 

) to the Land Records 
Department. 

\ 

(2) They are partly employed on record work where the survey is accompanied by a revi- 
sion of records. 

(3) As regards the surveys now in progress, the Survey officers could be replaced by Deputy 
Collectors, aftsr these had been put through a couree of training, aud this arrangement has been 
proposed by the Board. 'rhe Board are not prepared to eay that the work w.,uld be as satisfac- 
tory as a t  present. 

United Pl'opineee. 

Reply received from the Bengal Government to the first series of q~~estions, )reparet1 Bengal. 
after consultation with the Board of Reveuae, the Director of Land Records and the 
Superinteudent of Provincial Surveys, 

[Dated the 11th January 1903.] 
Q. l.-With reference to this and Question 2, attention is invited to the letter of this 

Governmeut, No. 2218 'l'.-R., dated the 22nd September 1904, to the Government of India, 
Revenue and Agriculture Department, and its enclnsuree. 

(1) The l-inch standard maps are generally out of date, as they were mostly compiled 
from the Revenue Survey maps of 50 years ago. Modern standard malls have been compiled 
from the recent cadastral surveys of the Chittagong, Cuttack, Puri, Balasore, Muzaffar~ur, 
Suran, Champaran and Darbhanga districte, and mill shortly be compiled for Nortli Monghyr, 
North Bhagalpur, and Backergunge. 

(2) The manner in which the present maps, even in their present state, can be turned to 
practical use for admi~listrative purposes is set forth by the Honourable Mr. Hare (1) in his 
" Note on the uses to which settlement records can be put by Executive Officers," to be found in 
Appendix Q, pages clxx to clxxiv, of the Board's Survey and Settlement Manual, 1900, (2) i n  
a note written by him and dated the 12th December 1904, a copy of which is hereto annexed, 
and (S) in his evidence before the Indian Survey Committee. It is impossible for any map to 
remain accurate in respect of rivers, where these are large, aud are continually changing their 
courses. 

(3) ( a )  The Faridpur and Noakhali district maps are out of print. 
(6) There is great delay in publishing the new standard sheets compiled from recent 

cadastral surveys ; and, in the case of Or i~sa  and of Chittagong, the delay has been very marked. 

Q. 2.-(a) Please see the first part of the reply to Queetion No. 1. 
(6) It is only necessary toremnrk that, inasmuch as the whole system of land records 

depends on the mauzawar arrangement, i t  is essential to shorn on the map the original Revenue 
Survey mauzas, even where i t  is expedient to add the names of new hamlets and important 
places. These mauzaa can always be identified on the spot by reference to land-holders or their 
agents. The local names of course often change.oming to various causes ; and the labouring 
and trading classes frequently know a village, not by its survey name, but by what is called 
its " mufasaol" name or by the name of some bazaar. 

Q. 3.-The 1"=1 mile mape showingvillage boundaries and the l N = 4  miles district mape 
.are generally found suitable; but in tracte irrigated by canals there have been demands for 
maps on the scale of 2"=1 mile. ( T i d e  also the answer to the next question.) 



aeng~l. Q. 4.-(a) Yes, thana (or mujmidi) maps which are compiled from the standard haps 
upon the basis of the recent cadastral survey, and which are referred to in paragraphs 

6 to 11 of Mr. Hare's note on the uses of settlement records, to be found in Appecdix Q, 
pages clxx to clxxiv of the Board's Survey and Settlement Manual, 1900. Each map shows 
a single thana, and gives the name and boundaries of each village, the serial number of the 
village in the thana as given in the settlement record, and only a few important topographical 
items, such as main roads and rivers. These maps are prepared in the Bengal Drawing O5ce 
under tile supervision of the Superintendent of Pravincial Surveys, Bengal. They are prepared 
on the 1" = l mile scale. 

(6) The most useful map for general administrative purposes would, however, be a ml'j- 
mdli map of each thana on a scale of 2"=1 mile.  This map should show village boundaries, 
the serial number of each village, important roads, rivers, ferries, markets, police-stations and 
outposts, registration o5ces, village sites, canals and railways. For each map an index list 
should be prepared giving serial numbers of villages and village names and the number of the 
head rural policeman's circle within which each village is included. Each Department should 
receive a copy of the maps and lists and mark upon the maps for its own use such additional 
information as i t  requires, e.g., the Excise and Education Department would insert shops and 
school, and the District Board roads, etc., etc. 

There are no facilities for the reproduction of maps either in Government or private estah- 
lishments in the Province as far as this Qovrrnment is aware. 

Q,  ii.-No change whatever is required in the present system, e x c e ~ t  that the Bengal 
Drawing Office should be further developed. .Proposals to bhat effect have been made, and 
sanction has recently been given to an arrangement for the adequate housing of the Bengal 
Drawing O5ce and for considerable additions to tlie plant. 

Q. 6.-As statell with reference to Question 1 (l), the l-inch standard maps are generally 
obsolete. Moreover, these maps are not handy, because the district is mapped on a number of 
sheets which do not coincide with any specified local areas. 011 the -other hand, the thana (or 
nujmili) maps, referred to in the lruswer to Question 4, are very convenient because they each 
represent a single thana. They are also very useful, because they give certain administrative 
details with only the more important topographical details. 

Q. '/.-Draft maps are sent by the Surveyor-General to District Officers every year. The 
latter cause the District Engineers to mark on the draft maps any additions t o  railways, canals 
and main roads, or any striking changes in the course of rivers ; and the Survey oE India 
correct their maps on the basis of the information so received. 

Q. 8.-(1) The cadastral survey of the districts of Purnea, Bhagalpur, Backergunge and 
Ranchi is now in progress, while that of the district of Faridpur is about to be tjken in hand. 
A topographical survey, on the 4" =l mile scale, of the uncultivated portions of the Baclier- 
gunge Sunderbans is in  hand ; while a similar survey mill shortly be commenced in respect of 
the Sunderbane traot of the 24-Parganas. Diaro tracts belonging to districts under survey 
and to adjoining districts are being surveyed topographically. 

(2) Among minor operations may be mentioned the cadastral survey of the Kharsawan 
and Saraikela Political States in the Chota Nugpur Division, that of the Majnamutha, Jala- 
m u t b  and other estates in the district of Midnapore, and the detail survey of the added area 
of the Calcutta Muliicipality. 

Q. 9.-(a) The programme of the work to be done in Bengal is determined entirely by the 
Local Government, subject to the approval of the Government of India  

(6) The Bengal Survey Department and the Bengal Drawing Ofice, though manned by 
oEcers of the Survey oE India, constitute practically a Provincial Department, except in r e p r d  
to purely professional matters. The Provincial Superintendent of Surveys 1s responsible to the 
Surveyor-General that the survey work in the Province is up to standard. 
, Q. 10.-Yes. 

Q. 11.-Trained surveyors can be obtained from the Dacca and Cuttack Survey  school^ 
and the Bihar School of Engineering; but they are only qualified for small posts carrying Rs. 20 
or Rs. 25 a month. 

Q. 12.-The following Municipalities have been surveyed on scales varying from 16"= 1 
mile to 64"=1 mil:, generally the latter :- 

. . . . . . . . .  Chittegong S \  . . . . . . . . . . .  Cntteck . . . . . . . . . . . .  Bebore 
J a j p n r .  . . . . . . . . . .  
Kend~eparu . . . . . . . . .  . . . . . . . . . .  Mnzaffwnu: 
P-- . . . . . . . . . . . .  Hajipur . . . . . . . . . .  Lnlganj By the Survoy Department, 
Sitamerhi. the cost being met entirely . . . . . . . . .  . . . . . . . . . .  Betti& : ( from Ynnicipel funds. . . . . . . . . . . .  Chaprs 
Darbhanga . . . . . . . . . .  . . . . . . . . . .  Semantip~r 
Madhubeni . . . . . . . . . m  . . . .  Roserah(onlytopog1splicallyon16'~=11nile) . . . . . . . . . .  Bhagelpur . . . . . . . . . . .  Monghyr 



Burdwan. . . . . . . . . .  Bengal. 
D a c c a . .  . . . . . . . .  
Petnn expense of the Mnnicipal . . . . . . . . .  . . . . .  Kotohandpnr . . .  . . . . . . . . .  . Ci~nrnirsionrrs, except in the 
Tittaghnr case of Daccr, where Qovetn- 
Siwan . . .  ment mxde a oontribution of 
Reqilea~~i. R8.6,MO. 
~ot i ta r i -  . . . . . . . . . .  

The Calcutta Municipality has also been surveyed by the Survey Department ; and the 
a d d d  area of that Mu~iicipality is now being surveyed by a detachment under the supervision 
of the Supelintendent of Provincial Surveys, on the scale of 50 feet= l inch. The slirvey of 
the old area of the Calcutta Municipality was paid for partly by Government and partly by the 
Corporation, and the added area is being similarly dealt with. 

Note.-There 11"s been considerable diffionlty in finding trained snrveyolw for denling with the sur\.eys of 
the Yunicipnlities ; and tbe survey of the added area of Calcutta has had to be entroeted to two retired officers 
of the Survey of India. 

Q. 13.-No, because there are no topographical maps made by direct survey in respect of 
the areas which have been surveyed cadastrally. I n  flat and fully cultivated tracts where, O F  
necessity, every item is surveyed in the course of the cadastral survey, it would be possible to 
compile satisfactory topographical maps by reduction. In hilly tracts, where there is a consider- 
able amount of waste lands, a topographical survey is necessary. For instance, in t~actsl like 
Chota Nagpur nothing would probably bc gained for topographical purpo-es by utilizing any 
of the work of the cadastral survey parties except their traverse stations. 

Q. 14.-Yes, except in tracts dealt with by non-professional agency, in the case of which 
no regular traverse survey is practicable. The cbtates surveyed non-professionally ale numer- 
ous and vary considerably in size ; and there is no means of co-ordinating them either by local- 
ity or importance. They have to be dealt with either in order to obviate loss of revecue, or 
becaose the landlords or tenants co~~cerned demand and pay for a survey, or be !ause settlement 
and survey proceedings become necessary as a meane of averting agrarian disturbancee. 

Q. 15.-Steps are taken in accordance with the procedure laid down in Appendix T to 
the Board's Survey and Settlement Manual, 1900 ; but the work has only recently been 
commenced, and it is too carly yet to judgc whether the results will be successful. 

Q. 16.-The cost rates are given below. They include in all cases not only th. salaries of 
sllrveyora, but also all supervisio~i charges and a 4 per ccxt .  charge for instruments :- 

C o s ~  PEB ~ U A B E  MILE. - 
Cadastral 
survey, 

DIETBICT. Traverse. including 
reood- 
writiog. 

Rs. a. p. Re. a. p. 
\ 

Chitlagong . . . . . . . . . .  a13 0 08 

Cuttnok, Puri nnd Bolasore . . . . . . .  181 0 W . . . . . . . . .  MnzatTarpur 162 16 O* 
Cl~ampnran . . . . . . . . . .  14212 7. 
Sarnn . . . . . . . . . . .  177 6 9 
Darbh:~ngn . . . . . . . . . . . .  201 13 2 

Measures of economy have, however, recently been adopted, and the late& cost rates, for the 
season 1903-04, are - 

Cost per 
square mile 

DIETIICT. of cad~trel 
survey ~nolnd. 

ing reoord- 
writing. 
RI. a. p. 

Bhagalpur . . . . . . . . . . . .  62 11 2 
P u r n ~ a  . . . . . . . . . . . .  101 8 0 
Packergulsge . . . . . . . . .  12'1 6 5 
Ranclli . . . . . . . . . . . . .  93 3 2 

No frec labour is obtainable anywhere, except in the district of Ranchi. 
Q. 17.-None, as far as is known. 
Q. 18.-(a) At  pre~ent  the following ollicers of the Survey of India are employed on 

survey work in Bengal :- 
l Imperial officer as Superintendent of Provincial Sarvrys. 
2 Imperial officers in charge of parties. 
1 Proviocial officer in charge of a pa1.t~. 

22 Provincial officere as assistants. 
(I) These officers are partly employed on record work, the init,ial records being written in 

the field Ily the Survey Departmel~t. 
(c) I t  is the very decided opinion of this Government tbat  the number of officers of the 

Survey of India now actually emplc)y~d in Bengal is the minimum ml~ich is requircad for accurate 
and satisfactory work, and that i t  would be quite impossible to replace tllese officers by local 

Reparate figures Por crdaetrul survey are not arailible. 

2 A 



Bengd . men. Set t lem~nt  officers are fully occupied in settlement work ; and moreover it  mould be 
impraoticable to train such officers as a general measure as fully equipped and efficient profes- 
sional surveyors cornpehut to take charge of survey parties. 'I'he case of the Sonthal Parganas, 
where good results have been secured by the Settlement Officer, is quite exceptional, special 
cfforts having been made to retain tlie same officer in cllarge tliroughout the proceedings. It 
would not be possible to repeat the experiment on anyeextended scale. I n  this connection i t  may 
be mentioned that it has recently been decided iu the case of the district of Ranchi that it will 
be both cheaper and more satisfactory to have the work done by the Survey Deparlment, not- 
withstanding the fact that the Settlement Officer there has special aptitude. 

Note, datecl 12th Decenzbej* 1904, by the Honourccble M?. 5. Hare on the 
general suitability of existing maps for. admilzistrcttive purposes. 

1. It ia admitted that the preseut maps are for the most part old, and contain many 
inaccuracies. But much of the administrative inconvenience resulting from this can be obviated 
or mitigated by tlie use of the thana rn l i~ni l l i  (or congregated mazrza) maps. These maps 
shorn the pasition of every revenue mauza in the district, and it is generally easy to fix the 
position of any place with sufficieut accuracy for practical purposes by ascertaining within 
mhich revenue mouza i t  is situated. And this can generally be ascertained without difficulty. 
Almost every owner of land knows in what revenue ntauza his land is located, and from the 
land-owners and occupiers the name of thc revenue mazcro can generally be ascertained ; and 
if the tauz i  number of an estate is stated (and every land-omner knows this), the Collector's 
rzgisters will show in what mauza the estate is situated. Similarly a revenue mazrza can bc 
readily found if its name is given, its position in the thana and its surrounding nzauzas being 
known from the m~y'milti map. 

2. The informatiou contained in the maps can be thus supplemented and corrected from 
time to time by the local o5cers as required. The great changes in the rivers even c m  bc 
noted by ascertaining the mauzas wbioh are now on their banks. 

S. I n  any new survey these mauzas mld their boundariee will necessarily be shown, aud 
their old or original revenue names must be recorded as well :is any new or modern names by 
mhich they are now better known in order bo maintain the connection betmeeu the old and the 
new revenue records. 

4. For almost every practical administrative purpose the slteleton mujntilli map can thus he 
amplified bp the method indicated, so as to serve almost every immediate practical purpose. 
Though maps correct topographically would be a great improvement their necessity for admin- 
istrative purlloses is not so urgent as to render necessary any immediate expenditure in anti- 
cipation of the re-mapping which will accompany the regular programme of survey and record- 
of-rights for the Province. 

6. A point which it  is advisable to notice is that it is very doubtful whether as regards 
Eastern Bengal and the delta any map on a scale of one mile to the one inch could show all 
the physical features which a good military map shuuld contain. Thc country for the most 
pad, i .e. ,  excepting embauked roads and the high banks of rivers and kl~als and the village sites 
mhich are usu;~lly artificially raised, is under water every year for a large part of tile year, and 
even in the dry-weather months is full of dips and hollows which cannot be passed on foot. 
These, owing to drainage and silting, are continually v a r ~ i n g ;  and even if they could all be 
shorn in the map (which they cannot be), the map would never be reliable for : ~ o y  long time. 
Many of the water-courses, tllough too small to be shewu in a map of one mile = one inch, are 
prac~ieally impassable, owing to the nature of the soil and their muddy bottloms. 



.Joint iiote by the Financial Coniruissiorer, the Set tlenlent Conimissioner and the Director Burma. 
of Land ltecortls and Agricnlture of Bnnoa, in aaswer to the first series of questions 
wit11 a liote by the IiIonoorable Sir 11. P. Banles, B.C.S.I,, W,C.V,O., Lieutenant- 
Governor of Burma, 
Q. 1.-Except in the delta districts where the topographical maps were prepared from 

cadastral surveys made more than ten years ago and where changes in the course of rivers, 
I apid extensions of cultivated area and the establishment of new villages have altered thc 
face of the country, the topographical maps of districts under supplementary survey are in 
!good order and generally fully up to date. Of the total area (exclusive of Feudatory States) 
of 158,404 square miles in the province, 45,654 square miles are undsr sllpplementary survey, 
and the upkeep of the topographical maps for this area forms a principal care of the Land 
Records officers who are guided by the Director of Land Records and Agriculture's circnlars 
Nos. 5 of 1895 and 6 of 1901. Each district keeps up a complete €et of the 1" topographical 
mape to which the various topographical changes are transferred by pentagraph from the 
accurately swveyed 16" eheets. When these changes become numerous a ferrotype copy i s  sent 
down by the Survey of 111dia ou which these changes are shown. Within the area uuder 
supplementary survey such c~rrectio~ls as may be necessary can be locally effected aud orders 
have issued to this effect. But in arens outside the limits of supplementary surrey extensive 
revision would appvar necessary. The Ruby Mines, Upper Chindwin, Bhawo, all report the 
neces~ity of revision of 4" maps or of fresh survey on 1" scale to a greater or less extent. Much 
topographical survey is still required in parts of the country. 

(1) Generally then it  may be said that the topographical maps so fer as they go are up 
to date. 

(2) They are gener,~lly admitted to be suitable for administrative purposes, but for use 
by local officers it  mould be better to print them by districts instead of by 
standard sheets. At present we may have parts of two districts falling on one 
sheet. This is inconvenicnt. 

(3) There is a certain amouut oE delay in ~ublication, but when once published they are 
easily obtained on requisition from the Survey of India. As, however, the stock 
of maps i a  kept in Calcutta and applications for them have to go through Heeds 
of Departmeuts and the Local Government, some delay is caused. This would 
be obviated if a stock were kept in the province. There is also sometimes 
delay in publication, e.g., the Survey of India maps of Maymyo town completed 
in 1902 have not yet been published, and topographical maps of districts cadas- 
trally surveyed are riot published ns quickly as is desirable. 

Q.  2.-Officers in frontier districts regret the absence of good topographical maps on the 
1" scale, but there haa been no i~lconveuience where maps already exist. The continuance, how- 
ever, of original topograpl~ical survey till the entire country is properly mappedis most essential. 

Q. 3.-16" maps for the annual supplementary survey of the Land Records Department. 
311" maps where details are very miuute (e.g., in Prome) or land very valuable (e.g., in 

parte of Mandalay). 
64" maps for towns (Baesein, Pakokku, etc.). 
50', 100' for the most valuable building blocks (as in Rangoon). 
1" maps (reductions from the 16" of all cadastral surveys, and topographical surveys of the 

uncultivated gaps, hills, etc.). 
1" topographical maps in English and verlracular as tour maps for district officers. 
4'' index maps showing kwin boundaries, principal physicel features and towns and 

villages and 10 miles of country beyond the border. 
Divisional maps on Q" scale, and proviucial maps on T f "  male. 
The 1" topographical maps ehould be priuted by districts and should show-(l) Kwin 

boundaries ; (2) Names OF towns, villages and hamlets; (3) Township boundaries. 
They should show 5 miles of country beyond the district boundary. 
111 16" maps village boundaries should be shorvn ; but as they are liable to frequent altera- 

tiou they should only be inserted locally and not priuted 011 the published slleets. It is desirable 
that all 1" topographical maps should show contours. This might be doue in colour. 

Q. 4.-We prepare a t  the Government Press, Rangoon, the prints of maps of revisiou or 
original surveje executed by local agency and also reprints of maps of wllich the stock has run 
low or on which numerous corrections necessitating redrawing, have been made. We print 
now allnually about 3,000 16" maps (25 copies of each) from 100 to 200, 1" and 5" maps: 
about 200 4" indices and various small scale district, fishery and other maps. Amongst these 
township and sub-divisional maps on the 1" and 2" scalc prepared by the Land Records Depart- 
ment are the commonest. These are cornpiled from the Survey 01 India maps and show 
village boundaries, etc. Maps on valious scales showing police station juriadictious and village 
maps ou the 9" and 4" scale showing the position of survey marks are also prepared. The 
GovernmenL Press does all this work; we do not employ tlre Survcy of India. The Govern- 
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merit Press is largely equipped for mapping work both by lithography and Ly tLc Vandyke 
process. 

Q. 5.-The only maps sent to the Survey of India are tbe 1" sheets when corrections have 
become so numerous tbat a reprint is necessary. It is perhapeas well tbat this \vork should mn- 
t i ~ ~ u e  to be done by the Survey of India as the work is of a higher c1.1ss than could be managed 
locally. If, however, i t  were decided to do the work locally, a smaU extra establishment tvould 
be required, though the rare occasions on which reprints of t.hepe topofrrapl~ical maps are needed 
would necessitate only a very small additional staff for a very short time. The cost would be 
iusigni6cant but probably more a t  present (owing to higher labour rates in Burma) when 
it  is done by the Survey of India. 

Q. 6.-Special maps are issued because the standard survey maps are inconve~lie~t in that 
shrets do not follow townshill boundaries. They do not show village boundaries which are 
urcessnry for administrative purposes : and moreover vernacular maps are required for Burmese 
officers. 

Q. 7.-Yes. Superi~~tendents of Land Records keep up n complete set of 1" or 2" topogra- 
phical mape to which all important topogrophical cllangesare transferred from.thcr 16" supl,le- 
mtl~tnry surrey maps. These are reduced by pentagraph and shown in red ink on the smaller 
wale sbeets. All cl~auges in subdivision, township, circle, and kwin boundaries togetlrer with 
their names and numbers are also sllown. The situation of grazing-grounds, cattle paths and 
fisl~eries, the position of the bead-quarters of distl.icta, subdivieion~, townships, and the 
places a t  which post and telegraph offices are established, are also clearly alld neatly delineated 
ou the maps. When the changes become numerous and importa~~t, the Superintendent of 
Laud Records reportsfo the Director of Land Records and Agriculture. The Director of 
Land Records and Agriculture then asks the Survey Office to send down a ferro-type copy 
OII 1" scale of the printed sheet affected by the cllanges reported for correction in the Uistrict 
Land Records Office. The corrections on this copy are also made in re1 ink and the ferro- 
t pe is returned by the Director to the Survey office where facsitniies of the published sheet will 
l ius  be complete and up to date when the time colurs for the publication of a fresh edition of 
the map. After the changas h:rve been transferred to  t be ferro-ty pe copy, the Superintendent 
has the red iuk entries on his map gone over in blue ink to show that the changes have been 
commn~~icated to the Survey of In~l i :~ .  Previous to the issue of any new edition, the ferru- 
type copy is sent down for comparison with the corrected map in the district office and the 
leteat alterations and additions are put in. It would, perhaps, be better if a fresh edition of 
each @heet were struok off whenever a ferro-type copy is sent back corrected, instead of 
waiting for n geueral republication. 

Q. 9.-The Surveyor-General arranges annually the programme of cadastral surveys in 
consnltntion with the Local Government which takes the Financial Commiseioner's opinion. A 
five years' programme for topographical work was drawn up in 1903. 

The imperial sui-vey parties and drawing offices (if any) are not under the orders of the 
Local Government. 

Q. 11.-Trained surveyors can be obtained for cadastral work in the province. The men 
are the product of our survey ~chools with a sprinkling of men who have served in Survey of 
India parties. Local surveyors are trained in our survey schools of which there are 18 in the 
Province under the local Superinteqdents of Land Records. These youths are trained in 
the theory and practice of surveying by plane table and chain or ~iismatic compass. At  the end 
of the course they appear for an examination in surveying, revenue law, and arithmetic con- 
ducted by the Educational Syndicats. When they have passed this they are attached to the 
District L B I I ~  Hecords staff where they learn, under the Inspector of Land Records, Land 
Records work and further qualify in survey. After a year they are examined by tbe Superin- 
tendent of Land Records and, if they pass, given a final cel-tificate of valification in surveying 
and Land Records work. When local parties are at  work they are frequently giveu work aci 
chainmen to  familiarise them with survey detail and subsequently are appointed revenue 
surveyors. There is an ample  upp ply of locally trained men always availilble for special surveye. 

Revenue surveyors get salarics of from Rs. 20 in Upper Burma to Rs. 50, the bighest 
grade in Lower Burma. 

. . . . . . . . . .  Field Borveyors get RE. 80-40. 
Sub-snrveyors . . a . , , 6 0 .  
lnepeotor of Land ~ecords . . . . . . . S .  I. 60-100. 

The local men are all Burmans or Kare~ls. 
No topographical training is given. 
Q. 12.-Yes. The more impobnt  large scale surveys of monicipalities and towns, wilb 

the agency by which they have been effected, are thc followi~lg :- 
By Survey of lndia- 

. . . . . . .  Ranaoon towu and Cantonlnents 50's"le and scale. . . . . . . . . . . .  ~ ~ ~ l ~ ~ i ~  60' and 100' 
Bassein . . . . . . . . . . .  64' 
Tonngoo . . . . . . . . . . .  64" 
Pakokkn . . . . . . . . . . .  64' 
Yamethin . . . . . . S . . . .  32' . . . . . . . . . . .  &feiktilu to inch. 



fiy looal agency- . . . . . . .  Prome 1"=50 feet (Government and Municipality). . . . . . . .  Tavoy 64" . . . . . . .  Mergui 33 feet to the inch. . . . . . .  Hel~zada 64" (Xfunicipality). . . . . .  Ngathaioeggang 64" Municipality. . . . . . . .  Zalnm 64" (Unnicipnlity and Government). 
Lemyethna . . . .  32" plnne table. Worthless. Municipality. 
Mandalay (Government and Mnnicipality) . 40 feet to inoh. 

There are no hard ancl f a ~ t  rules about the incidence of cost, this being separately deter- 
mined in each particular case. 'I he coat in some cases is borne wl~olly by Government and in 
some wholly by the Muuicipality, in others partly by Government, partly by the Municipality. 

Q.  14.-Invariably : whether the survey was done by local agency or by the Sulvey of 
India. 

Q. 15.-Yes ; the ~rotection of permanent survey marks is rigidly insisted on and the 
ia~pection of them forms an important part of thn work of revenue surveyors. They are 
generally, except where placed in dense jungle, well  reserved and maintained. They are 
handed over to the custotly of the village headme11 i n  whose charge they fall and they are held 
responsible, with the cultivators in whose laud they are, for their proper up-keep and main- 
tenance. Neglect in the matter is poniehable under the Burma Boundaries Act and a few pro- 
secutions have taken place. When broken or damaged, these mnrlis a1.e replaced. Village 
headmen are required to examine nll permanent survey marks in their charge once a y e n  after 
the monsoon and report their condition to the township officer. '1'0 protect them the village 
headmen are required to erect earthen mounds over the marks wherever practicable. 

The revenue Eurveyor is slipposed to visit all marks in his charge once in three years. 
He takes up a seclion of his charge annually and visits all the marke in it. H e  renews all 
broken or damaged marks and reports all losses to the Iuspector. H e  marks each pipe ou the 
16" mlrp with a symbol indicating its condition. Each sorveyor also keeps skeleton maps on 
the 2" scale showinq merely the kwin boandaries and position of the marks. The condition of 
the marks is annually shown 011 a fresl~ copy of this map by means of exactly the same signs 
as are used on the 16" maps. 

Every revenue surveyor submits an annual report to the Deputy Commissioner through 
the Superintendent of Land KecorJs showing the condition of permanent survey marks in his 
charge together with a map. Ins~ectors repiace lost marks. Inspectors examine one-fourth of 
the permanent survey marks in the kwins inspected by them and one-eighth of the marks i l l  

their charges annually. ''hey submit a map, showing marks visited. 
If there is good ground for not replacinz a permanent survey mark, it may be abandoned 

with the permission of the Director of Land Records and Agriculture. 
Great Trigonometrical Survey Stations are also visited a t  least once in two years by 

Superintendents or Gazetted officer S. 

Q. 16.-The cost of the more important recent cndastral survey (which concern generally 
only the parts of districts omitted by the Survey of India) is as follows :- 

RE. . . . . . . . .  Katha { Traveree 44.1 per square mile. 
Cadastml . . .  167.08 ,. 

Pegu . . . . . . . . . .  l10 
Thaton 

,* 
. l 6 4  

blindon v;lley . . . .  160 
I* 

Myaungmya- 
8 

Treveree . . . . . . . . .  12 
Cadnntral . . .  . 2 3 6  

Thaton (1099-l&) . . . .  106 
Myaungmya ( do. ) . .  100 ,D 

I t  may Le remarked that most of the origin:tl eurveys undertaken Ly local agency are 
in Ihe remote parts of districts, undeveloped when the Survey of 111dia did the main survey, 
somewhat inaccessible as a rule and with scattered cultivatiou. 

The surveyors' ~alaries are iucluded in all cases and no free labour is obtainable in Burma 
or can be depended on. 

Q. 18.-We have two officers (Meeers. Gibson and Ford) permanently transferred from the 
Survey of India and 8 seconded officers (Messrs. Torrens, Beechy, Haddock, Wood, George 
Johnson, Baker, and Powell). They are all employed as Superintendents of Land Records 
and as such are more employed on record work than on surrey. They are responsible for the 
upkeep of the district cadastral maps and for the preparation of the Anuual Supplementary 
Survey records. Their services could not be replaced, if they are taken Lack to the Survey of 
India without serious detriment to the Land Records Department of the province. 

Note by the Lieutenant-Governor ora some points colznected with maps in 
Burma. 

1 do not propose to go into the numerous small details which were disc~issed I)y the 
Committee with the Departmental Officers in Burma. I am mainly concerned with the broad 



requirements of this Province. Therc is no doubt that the maps in existence, except those 
of the 1" survey, are very incomplete and inadequate. We have no complete map of Burma, 
and though many of the f" maps are very useful, many of thcm are very incomplete; see, for 
example, the sheets relating t o  Aracan where nearly the whole ,of the country, between the 
sea and the Yomas, in the Kyaukpyu and Sandoway Districts, is unsurveyed : Q" maps are 
also of very little use. I n  the Tenasserim Division there is little or no detail away from the 
sea coast. There is no doubt that the maps on the scale oE l''= L mile are t,hose which are 
most generally useful, nnd I wish to press very strongly for the completion oE the mapping of 
the whole Province on this scale. No doubt this means a cousiderable amount of work, 
and I understood that the President of the Committee was anxious to know whether we con- 
sidered any parlicular parts oE more value than others, so that they might be undertaken first. 
This is a difficult question to answer. 

Bnrma is moving so fast that one never knows what part of the country one may not 
have to refer to next. At one time me are in want of complete maps of the partially surveyed 
part of the Provi~~ce, where there are gaps in the informatioo, and then all of a sudden owing 
to miniug or other projects, a question comes up in one oE the less explored regions, and the 
want of maps for road or railway communications is brought to notice. For example, I felt 
the want of maps 1:ttely in connection with the survey of the Southern Shan States line, and of 
the proposed railway from Arakan over the Yomas to Taungup and thence to Akyab; also in 
counection wit11 the making of roads in the Tavoy and Mergui Districts, where I found, 
during my tour last year, that the question oE commnnications had been very much neglected. 
I am therefore of opinion that the Government should undertake as rapidly as possible, the oom- 
pletion of the mapping of the Province on the l'' scale. Hitherto, until recently, there have 
been 3 Survey parties in the Province, and I understand that if these 3 Survey Parties are 
mainlained, it  is estimated that the completion of the maps on the 1" scale may be expected in 
about 17 years. I am inclined to think that thie is an optimistic estimate. In very hilly and 
dense forest tracts such as occur in the greater part of Burma, the operations will naturally 
be slow; the period required may easily be longer than 17 years, and in the meanwhile we 
should often be inconvenienced for the want of good maps of those parts of the country, where 
development may be a t  any time greatly desired. All the work, therefore, whether it is 
the work of completing the surveys of tracts already partially surveyed or of correcting 
existing maps and bringing tllem up to date, or of mapping a new country, is important. 
The more rapid the progress that can be made, the better, aud I think 3 parties is the lowest 
uumber with which me should be supplied. I also think that, if possible, some special 
arrangements might be made to col.rect and bring up to date the maps in the lower part of 
the Dclta, and I would sooner do without the 4" mape of the Forest Survey, rather than 
delay the completion of the 1" maps of the mholc conntry. 

H. S. BARNES, 
Lieulenant-Goveinor. 



SECTION VII. 

MISCKLLANEOUS PAPEliS* Hydernbad. 
Menlorandaln of a discnssion at Jlyderalad on 2lst  January 1805, 

Present : 

Mr. Yerram, C.I.E., S ~ ~ e r i n t e n d i u g  Engineer, Irrigation and General Branches, 
Hyderabad ; on the part oE the Darbar. 

Mr. J. 0. Miller and Lieutenant-Colonel Longe of the Survey Committee. 

Mr. Miller explained the objects of the Committee's visit, with reference to specimens 
of modern topographical maps which were produced. The existing maps of the State are topa- 
graphical 1" maps, the result of surveys made a t  various periods from 1816 onwards to 1866 
and there are also atlas sheets on the f" scale. 

Some of the maps have been issued as standard slieets. The latest index shows 24 such 
as practically complete and about 32 which show portions only of the area covered by 

the sbeet. 
There are also 31 sheets on the 4 inch scale. 
For the remaiuder of the territory the maps have been published by Circars -an obsolete 

area-n the 1" scale. These maps are very inconvenient, as they only show up to the 
Circar boundary and some are ouf of print. Mr. Perram says that they are issued with an 
index of the map for each Circar and are numbered in a ueparate series for each Circar which 
Ile finds inconvenient. The specimen brought a i t h  the Committee of the Batl~alwady Circar, 

in 1866, has no number, but there appear to be only two sheets of this map. 
There are no maps in standard sbeet form for the greater part of the territory, but Mr. 
Perram thinks tbat more standard sheets have been published thau the index shows. 

Mr. Pope, an Assistant Irrigation Engineer, produced a map of the Dharur Circar, one 
of six sheeta-also not numbered. None of these maps give any list of symbols. 

No attempt has beeu mnde locally to join different Circar maps together to make a 
complete map. No special tests of the accuracy of the maps have been made, but the village 
sites are not correct in many cases, owing to changes. New villages have formed as culti- 
vation has extended. The roads shoyn are generally wrong and new roads have been made. 
The roads shewn on the map are generally old tracks which bave been abandoned. Mr. 
Perram thinks the drainage areas, which is what he is specially iuterested in, are generally 
correct, but cases of inaccuracy have been found. He depeuds on the maps for his drainage 
areas anddoes not make fresh surveys. He frequently sends to Calcutta for maps. Ife 
cannot get on without them for his irrigation works, and Buds even the old maps of great 
use. Maps similar to those oE Burma and Bombay produced would be of great value. 

Mr. Perram feels sure that State the would welcome good maps, if i t  ia decided to 
survey the country topogriaphically, but oE course the question of cost mould come in, nbout 
which he is not empowered to offer an opinion. New maps might not save much expense 
in  making irrigation projects, but they would enable him to judge where suitable projects 
could be undertaken and would save some expense. If the Circar maps were printed in the 
shape of complete standard sheets, they would be much more useful; and if the following 
information were added :-talnk boundaries, district boundaries, roads and railwaye-they 
would be still Inore useful. 

The correction of village sites mould also be of advantage, but he recognises that this 
would be a, big work ; so too with contours, they would be useful, but their delineation would 
involve a new survey. It would in fact be imp~ssible to have up-to-date maps without a new 
survey : but Mr. Perram could get along better than a t  present if he had the old maps patched 
up, though of course this would not be really satisfactory. 

Independently of any question of cost to the State, he certainly thinke it would be a very 
good thing to have modern maps made on the same standard as for the rest of India. 

He would, also, like village boundaries shown for hie purposes. I t  ie thought that there 
has been a revenue survey of thewhole of the Dominions-and village maps are prepared-on a 
scale of 8 inches to a mile. Occasionally Mr. Perram uses them : they are accurate locally ae 
far as he knows, but could probably not Ire joined together correctly. Mr. Pope, Assistant 
Engineer, says tbat taluk maps, wale one mile to an inch, are made by the Revenue authorities 
by joining village maps together. Colonel Longe explained that it would be possible to shew 
village bonndaries by picking up the trijunctions by plaue table, as in Mysore, and putting 
in the boundaries after makillg reductions from the village maps. The trijunctions are 
believed to he marked as a rule ; if not, the State would no doubt order them to be marked on 
the ground. Boundary stones are generally maintained in good ol.der. 

The village maps show wet and dry land separately, the tanks and their areas and the 
vlll~ge sites, but do not profess to shorn hills, which Mr. Perram thinks are gellemlly left 
bank. Mr. A. J .  Dunlop was in charge of the survey. The Maharatwarrr country an the  
west is black cotton and trap rock country aud Las extensive plains with some hills. The 



Fl yderabad. Telinganr i s  a country of red soil and granite. As a rule, the country is in both cases fairly 
open, but the extreme east near the Godavery is all jungle-say from standard sheet 140 to 
the south-east part of the Dominions. There are large areas of reserved rorest in this. There 
is another tract of jungle in the south, which has been roughly marked off on the India map. 

Mr. Perrnm says that, while a map on the 4" t o  a mile scale would be useful for imi- 
gation purposes, he does not think that it  would be worth the extra cost of makiug it. 

Note of opillir~l expressed by the Honourable Mr, Fuller, C.S,I,, Chief Comn~issioner of 
ass an^. 

[ Gauhati, 26th November 1904. ] 
Mr. Fuller, after hearing the results of the Committee's examination of the maps, gave 

his opinion that the part of the province of whicb, for purely administrative purposes, maps 
are most necessary is the district of Sylhet, tlle 1" maps of which are based upon no proper 
survey and are incorrect and obsolete. T l ~ e  4" map is also so incorrect as to be almost uc;elesr. 
There has never been anything but the roughest survey. I t  is possible that a cadastral survey 
of the district may be required. The Deputy Commissioner has recommended it, but Mr. 
Fuller would not advise postponing the to~ographical survey until i t  is undertakeu. 

For Cachar, a map of whicl~ is also wanted for administrative purposep, there is also no 
adeqriate topographical map ; tlle plains portion can be compiled from cadastral maps ; but 
the hills have never been regulnriy surveyed at  all. 

2. More important from the military standpoint, and of great importance for adminis- 
trative purposes, are the Naga Hills and Manipur, including the conntry right up to the 
c:lster~l frontier or beyolltl it iE possible. Maps of these tracts are constantly wanted. 

For Mauipur he would like the plains on the 1" scale nnd the hills on a t  least (", though 
I" would of courpe be preferable. The Manipur State would be quite ready to pay for the 
survey oE t l ~ e  plains portion of the State. 

3. From a military point of view the northern boundary O F  the Province is perllaps the 
most important of all. The old 1" maps are of little use, and th? cadastral maps that are now 
being utilized for their revision do uot run up to the boundary. Beyond that there is only 
patohy reconnaissancs, and it does not seem passible to do more than take advantage of any 
expeditions, etc., to supplement the work. A survey of the r ~ u t e  towards Towang would br 
vrry useful, as this is a roule of some importa~lce to Tibet. The open country oE the Assam 
Valley could probably wait till these other surveys are made. But it  is desirable that the 
revieion of the 1" mnps now in hand should be completed. 

The Lushai Hill survey is not very urgent. The one inch survey of some sheets was 
quite unncoessary though well done. 

There are very good maps indeed of a part of the Khasia and Jaintia Hills on the 1" scale, 
but they do not cover much of thecountry. Mr. Fuller's impressio~~ is that they want minor 
revision, and that they may not be good enough for military purposes; but they are not of 
equal urgency with the others. 

4. No moreassistance is to be expected from cadastral surveys. Any further surveys 
of the kind mill be dealt with locally. Mr. Fuller thinks a traverse is certainly required when 
any cadastral survey of a district or continuous large tract of country has to bc undertaken, but. 
not when only isolated plots are being de:~lt witb, as is likely to be the c:lse in future cad:~~tral  
surveys on the Assam side. He thinks there shonld be no difficulty in getting men trained to 
do a traverse such as he requires for his districts independently of the Survey Department. 

5 ,  The cad;~stral survey is valuab!e wherever village boundaries have to be put on the 
maps. He was under the impre5sion that reduci~~g from cadastral maps effected great economy 
in the preparation of topographical maps, but if the latter can be prepared a t  Rs. 25 per square 
mile, he would agree that there would not be much saving. In  the Central Provinces dificulty 
was in getting the map oflice to prepa1.e frejh I" maps bp reduction of the cadastral 
mapu. Maps showing village Louudaries (which are greatly needed for district administration) 
coulcl be [,repared locally without a ~ i y  difficulty by p~ntagraphi~lg. As to changes that oogl~t 
to be included in l" topographical msps that have been issucdd, he thinks that it  would be easy 
to direct the Public Works Department to give the Survey a list, of sucl~ changes. That 
Ijepartlnent sl~ould be able t o  give notice of the col~struction of new roads, railways, etc. 

6. The pntmari can hardly be expected to do topography well. I t  is not his business, and 
he is a man on low pay, Rs. 12 or so, per month. The two stvles of survey-cadastral and 
topographic:~l-are absolutely distinct. The civil officer wants village and administrative 
boundaries, t l ~ e  survey and mllitary authorities want topography, and neither is really interested 
in is of most importance to the other. H e  inclines to tlliuk that the of working 
from the patwari maps for topographical purposes was a mistake. lie thinks that the best 
plan \vonld be to keep the two cla~scs of survey disiinct. 

7. Village bcundaries are not wanted on topographical maps in Assam. They can be 
on skeleton conglegated mars. But topograllhical maps in order to be uceful for the 

District Oflicer must show roads, railways, embankments, thanas, rest-hoase~, tal~sils, 
dispensaries, post offices, telegraph offices and, if possible, schools, and cultivntion as opposd 
to jung l e .  



It would also bc advisable to have mauza or pargana boundaries shown. These do not AeaRm. 

change much. The most convenient scale for District maps would be the a'' scale. The )" is 
rather too small, though it  would be possible to make shift with maps on this scale. Mr. Fuller 
explained that, though he did not wish village boundaries shown on the topographical maps, 
still i t  was to bave some maps showing village boundaries. These, however, could 
be loca!ly. They would show only roads, etc., and not all topographical features. 
They would be on the +l' scale. 

8. As regards the issue of maps prepared by the Survey, Mr. Fuller states that no top00 
graphical maps of the Cachar survey done in 1889 have been issued yet. None of Ihe sheets 
of the valley districts assurveyed by Mr. Barrett have been received by him. I t  also appears 
that s~ar~dard sheets of the latest surveys have not been issued to the Chief Commissioner. The 
advertisements of new maps, periodically issued by t,he Survey Departm~nt, should specify 
the districts to which the sheets relate. A t  prescnt numbers only are given and District 
O5cers cannot eee (without reference to an index map) whether new sheets concern them. 

9. Mr. Fuller thinks that there will be no difficulty in getting together locally a reliable 
agency for cadastral survey in Sylhet. H e  would probably l~avc one European officer in charge 
of the operations with tha camps under native officers. The European officer would probably 
be a specially trained civilian. He thinks that the survey can be done by Sub-D0put.y Collec- 
tors properly trained and supervised. H e  does not think that natives require more supervision 

,than Europeal~s and E~lrasians of theclass employed in the Provincial Service. O n  the co~ltrary 
he thinks natives are better suited for field work than many of the European and Eurasian class. 
They are more capable of undergoing t,he rough experiences of travelling about in boats, living 
in grass huts, etc. H e  has found natives quite capable oE controlling their men, but he confines 
all his remarks on the subject to the matter of which alone he has practical experience, namely, 
the conduct of cadastral surveys. As regards the olass of natives to be employed, he would 
hardly ever appoint a native to such posts as those of the Provincial (Survey) Service, who was 
not a graduate. F e  rarely appoints any one who is not a B.A. to the post of Sub-Deputy 
Collector, the pay of which begins at  Rs. 100. H e  does not think that any one but a B.A. 
should be admitted to poste of Ks. 120 or thereabouts. H e  has the impression that the Survey 
are somewhat prejudiced against the native and that they might find i t  possible to get a better 
class. His id- would be to recruit men with a high educational qualification tempered by 
selection, say, by a Board. There is no difficulty in getting B.A.'s with the necesFary physical 
qualifications. 

10. As regards the actual surveyors he would regard Rs. 1 2  as a low pay for men who 
could survey accurately. He mould not give less than Rs. 20 to   tart with and at  thie rate he 
thinks th:~t  F. A.'s could be obtained. There ought to be absolute freedom in rejecting proh-  
tionere. He could not say whether such men would serve all over India, but be thinks that 
men, with educational qualifications, willing: to undertake the liability could be obtained. If,  
however, the men were not liable to service everywhe1-e in India, he has no doubt there wonld be 
a chance of getting a slightly better class than when they must accept an obligation for gen- 
eral ~ervice. He is aware, however, that any attempt to change the exieting system would 
undoubtedly lead to much trouble and would require a determined man and persistent pressure 
to carry it  through. H e  thinks that good material exists for surveyors amongd the pupils of 
High Schools, but is ready to admit that there may be some advantages in the old olass oE men, 
who have grown up in service and may in some respect0 be more useful than outside recruits. 

11. As to the general relations O F  the Survey and Local Governments, i t  is almost un- 
avoidable that there should be some friction between them and an Imperial De rtment, like 
the Survey. I t  would be an exallent plan if the Survey officen and 6ome of t%: civil officera 
were to meet in conference oncea year. I f  the Deputy Surveyor-General visited the province a t  
least onoe a year and met the Director of Land Records, the Superintending Engineer and 
representatives of the Military Depnrtmeut, interviewing the Head of the Local Government, 
this wonld do more than anything else to prevent friction. There should be o fixed time a t  
which a formal conference would be held to discuss the programme, the progress made in carryi~lg 
it  out, and the arrangements to be made for the future. It should be an official and formal 
conference, not a casual one. If theee had been held in the past, many mistakes would 
have beeu prevented. 

12. I n  the case of local surveys i t  would be invaluable to have the Deputy Sarveyor- 
General as expert adviser to  the Local Government. 

13. Much money has been wasted on Forest Surveys. I n  the Ceutral Provinces there 
bave been cases in which expensive surveys mere undertaken which were in no way reqnired. 
Surveys are made because working plans oannot be drawn up without them and working plans 
are often not needed a t  all. For many forests a single boundary line eurvey would suffioe. 

I l e  does not think any Forest Surveys are required in Aesam except perhaps in the Goal- 
pare Sal Fnrests. Forest surveys should be undertaken ae the neaessities of the erploifation of 
the Forest require and should not be pushed on i n d e p s n d e ~ t l ~  of actml practical requirements. 



North-west Letter8 rec,eired from officers serving in the North-West Frontier Prorince regarding tile 
Preliluinary Report of the Departmental Conunittee on topographical maps. 

Note 6y Secretary, Public Works Deparlmetzt, North- West Fronlier Province, on the Prelimi. 
nary Report of the Departmental Committee to consider the topoyraphical work of the 
Indian Survey Department. 

So far as I can judge, what is in most cases required is revision rather than fresh surveys, 
in order t o  bring the maps up to date with respect. to roads, railways, canals, new posts, etc. 
All the sheets of the Frontier Province rcquire to be gone over again and brought ap to date, 
and more heights added. 

In  the case of Hazam, Sheet No. 28 of the Indian Atlas shnas t l ~ e  topographical fe:lturcs 
with much distinctness, and although tlic scale is only 4 miles to the inch, it is preferable to 
the more recent sheet of 2 miles to t l ~ e  inch. Both are probably based 011 the Borne survey, 
but in the Indian Atlas the reproduction, which was done i u  England, is incomparably superior 
to tlre photo-zincography carried out in the Calcutta offices, where I understand the ellmate 
does not permit oE ce~tain processes bting resorted to mhicb can he emplojed at home and 
where the services of skilled trained Erlropeans are not available for pr int i~~q.  

I n  the one inch to the mile sheets of 1870 llie featurps are clearly indicated and thc 
margs and plateaux about Bbattakuudi can be re3ognised, which is not the case in the hnlf- 
inch sheet. 

Further, as regards tlie names of places, in the one inch sheet thc small lake up tlre 
Naruug Valley is correctly shown as Safr Malook, but in the later sheet the name has 
become mutilated. 

I n  the small scale maps, with horizontal hachures in sepia, very steep slopes cannot well 
be distinguished from those which are quite geutle, hut they are much clearer where vcrlici~l 
hachures have been used. 

I n  some cases I have remarked that ravines which rarely carry more than a trickle of 
mater are ehown as large perennial rivers. 

Roadsand canals are uot always distinguishable from each other and from kutcha 
and cross country tracks. From all points of view, military as well as civil, all improvement 
in this respect is desirable to bring the reproduction nearer the standard of the British Ordnance 
and other European maps. 

I n  conclusion, I mould venture to suggest that the most satisfactory m ay of nseertaining 
what tracts require revision, and to what extent a11d where zew surveys are required, would be 
to depute a Survey officer with a small staff to go over the various frontier roads aud, in com- 
munication with the local civil and military officials, note what is wanted to bring the maps up 
to the requisite standard, so that they may be reliable and good enough for military purposes. 

We have to make special surveys for roads, as the Irrigation Department has for canals, 
but I should like to say that the maps as ~mblished are but little help to us in this, as they 
ouly give as a rule the heights of a few prominent peaks. What we want specially to know is 
the elevation of the various saddles or kotnls. I do not tlliuk the maps in our possession were of 
any use for laying out either the Zhob, Gomal or Mullagori roads. I u  the Dera Ismail 
Khan *District tlie maps are 25 J ears old and watrt bringing up to date. The map oE 
Waziristan is not only unreliable but misleatling. For example, a t  least one post, Nili 
Kach I think, is shown on the wroug side oE tbe river, and the position of others are not a t  
all correct. The Khagan Valley map is out a hit, though the I'eatures are well shown on the 
old lithograplied map, reproduced in England. The newer map does not give any idea of 
the country, and there ore existing tracks which are not elown. 

As to scale, a good reliable 1" map mould be most useful. 

XeEler from Major W. J. D. Dzndee, R.E., Commanding Royal Engineer, Peshawar District, 
Mil ibry Works, No. 6645, dated 6th August 1904, to tAe Commatiding Royal Engineer, 
North Feat fiontier Province. 

I n  the Peshawar district the maps in pr~sent  use are- 
Scale. 

No. 5860s.) 1901 1 l"= 1 mile. 
NO. 580-5.) 1901 
No. 513-S., 1899 1"=2 miles. 
No. 1944-I., 190a I"=4*miles. 

L Maps No. 586-8. and 580-S.-These are the maps most useci by the troops, ahd from, 
these the handkerchief maps in general use on manouvres are prepared. 



I have the sheets these maps before me, but it will be sufficient to criticise sheet NO. .. . 
80, viz., No. 586-S., and the remlrks I make upon it may be talren as applying to the 0thc1, 

Prov'nw* 

continuation sheets- 
( a )  The map is not up to its date 1901. No road between the words" Cherat Canton- 

ment " and '' Bahadur Khan " is shown. Ths Jalozai encamping ground is indistiu- 
gaishable. 

(6) The heavy black hill slladiug of the Chcret ridge is not only confusing in itself, but 
obliterates the gene~al features of the gronud. The hill shading should be in colour. 

(c) The v~l ley  lines are very misleading ; there are htrndreds of nullah beds shonn in 
mhicll no water flows, except during floods, and which on the map have the same appearance 
as the Bara ltiver a t  Bara Port, where this rlver is quite a nice sized and permanent stream. 

(d) Elevatiousare given to some of the hills, hut are not marked along the valley lines. 
For instance, there is no guide as to the descent from the words " Cherat Cantonment " to 
" Kamar Rlela," yet from a ~nilitary point of view the difference of the elevation between 
these two points is as important as the borizontal distance. Again, the interpolation of the 
letter B against all elevations noted by an anerold is a most useful warning to those about to 
use such markcd elevatione tor datum points. 

( e )  Roads and Ca~lals.- T h e ~ e  are shown exactly the same (see the Michni Canal), and 
there is no means of distinguishing a canal from a road if the occasional words " Michni 
Canals" be overlooked, in the " Symbols and abbreviations.", The difference between a 
metalled and unmetalled road is, to the best eyesight, practically nzl, and as an example upon 
the map look at  the points, close to one another, where the roads from Sham Shattu to Azar 
Khel Bala and from Umar Paiao to Jalozai cross tbe Cherat-Pabbi road. To all appearance 
these roads are all the same, but the facts are as follows :-The Cherat-Pabbi road is a good 
cart road, metalled at  this point and for some 17 miles from Pabbi ; the other two roads 
mentioned are kutcha, only passable in fine weather with diHicultg by carts, and for this reason 
are usually avoided by any but empty carts. 

Again, look at  the road from Mattani to Fort Mackeson. This appears to be the same 
as the Bohat road a t  Mattani, whereas the Mackeson branch is kutcha, and a t  one nullah 
ponies, etc., have to be unharnessed and a cart man-handled, whereas the Kohat road is a good 
metalled cart-road. On the map, if there be any difference, it is in favow of the Mackeson 
road which I call most misleading. 

( f )  Tile defensible Border Military Police posts should be shown as such-for example 
Gl~ari  Jani looks like a village. Julao Talao is not shown. I have said to show the 
need for the thorough overhaul of all the sheets of this map, sheets 50, 51, 52, 78, 79, 80, 
105. 107 and 108. 

3. Map No. 513-S., 1899.-The remarks made upon tbe above map also apply except that  
the bill-shading being in colour does not obliterate the Features of the country. The omissions 
in this map are more numerous than in the one already criticised. The cart-road Pabbi-Cherat, 
which had been completed more than 10 years before the date of this map, is not shown. 
Instead the old route to Cherat is sllown aud shown incorrectly. The cross road from Sper 
Sung to Pir Bala was in existence in 1899, and is not shown. The map is thus very far 
from being corrected np to the date eufaced on it. 

4. Map No. 1944-I., 1902.-This map like the others requires to be brought up to i1.s 
date. The road leaving ibe Kohat road near Mashu Gaggoo and going to the Border 
Military Police post a t  Julao Talao, is not sl~oivn. It. was not sl~own in the 1899 map abovc 
remarked upon ; i t  was entered in the 1901 map above refcrred to, and is omitled in this map ; 
also t l ~ e  police posts. Most of the remarks made upon the above maps apply in degree to this 
one except that the coloured hill-shading is satisfactory, and that in this map a differentiation 
is made between tlle different classes of roads. This differentiation, however, is occasionally 
quite wrong. The road from Bara Fort to Jamrud and thence to Shahgai is shown as a mule 
road. On the contrary, i t  is a kutchr road, fit for wheeled traffic along which one can 
drive a t  8 miles an hour in comfort. The road too does not join in a t  Jamrud Fort. 

Again look at  the road from Peshawar to Abazai. This road is a cnrt-road ; i t  is metalled 
for tbe first 11 miles, then kutcha, but s t ~ l l  a good oart-road; it is shown as a mule road on 
this map ; so is the Miclrni road. 

I n  fact, most of the roads to the north of the railway are shown wrongly. 
Something wrong l ~ a s  happened to the Michni C;lual which, according to this map, 

derives its water from the Mallagari road instead of tbc Kabul river near Micbni. 
Even on this map the Cherat cart-road, which at  the date of this map had been completed 

some 16 years, is not shown. 
I have, I think, said sufficient to show how very badly this map requires correction. 
5. Another map I propose to remark upou is that of the Khyber, made in 1898 ; its hill 

features are very vague, and the map always gives me the impression of haviug been drawn 
from the road itself. The Rlollagori country does not appear to me to have been properly 
surveyed. 

6. Finally, I have before me shects 1 and 2, Norther11 Afghanistan ; in these a road is 
shown as running from Jamrud to 1 mile short oE Ali Masjid, then a lnule track from this 

2 ~ 2  



Nortb-Went point to Landi Kotal, and a road from Landi Kotal to the Kam Shilman and thence to  
Frontier Prwinw. Bhahpi  ; this was never correct. The map is very much out of date. 

7. Regarding question 2, the most recent map I have is No. 1944-I.-1902, upon the 
deficiencies OF which I have remarked. 

8. Regarding question 3, I am not iu a position to say, without most careful and lengthy 
check, and full information a t  my disposal, whether the Committee's proposals for re-survey 
are sufficient or not, but I do strongly contest the proposal to take a " not estimated" time 
to bring fronbier surveys up to date (see paragraph 34) if the Peshawar district be included 
in frontier survey, or to take " l 2  years " if i t  be inoluded in '' the Punjab. '' I n  my 
opinion the maps of this district should be at  once revised and brought up to date, and the 
re-survey undertaken when money, establishment or order of urgency may dictate. 

I also entirely agree with the note by Major Maconchy appended to the Departmental 
Committee's report, forwarded with your letter under reply. 

Aetter No. 1606, dated 1611 Buguat 1904, from Captain D. B. BlakewaYJ Dquty Cornn& 
sioner, Bannu District, to the Revenre and Financial Secretary to the Chief Commissioner, 
North- f i t  Frontier Province. 

In compliance with your Circular No. E, dated 29th July 1904, I have the honour 
1-6 

to rmbmit a list * of the existing maps of this dislrict, and, with reference to paragraph (1) 
and paragraph (2) of your letter, to say tbat the only maps in general use in this district are 
the standard survey of 1" to 1 mile conttlined in several sheets, and the reduced reproduction 
of this map (g' 10" X 2' 3") which shows the old Bannu district on a scale of 1" to 4 miles. 
It is unnecesssry, I think, to discuss tlle obsolete maps dating back to the annexation of the 
Yuojab, bnt a scrutiny oE the above-mentioned two maps shows that police stations and posts, 
rest-houses, post offices, and Border Military Police posts are not correctly marked; tbat the 
tribal boundary on the north of the district requires to be re-drawn ; that canals-a most 
important feature of Ba~lnu topograplly-are conspicuous by their absence ; and that, generally 
speaking, though t,he physical featurea of the present Bannu District, with the 
exception of tbe Kurram river, are accurately exhibited, the maps are out of date and require 
revision. I must add tbat a republication of the standard survey of 1" to 1 mile is now being 
undertaken by the Survey Department and three sl~eets have been furnished to me. As these 
sheets only compriee very small portions of the Bannu District, I cannot express an opinion as 
to how far they have been brought up to date, though I have detected two errors at  all events 
in sheet No. 67, which errolleously locates a police station at I~andiwah and Darra Tang where 
none exist, and also omits mention of the rest-house a t  the latter place. In reply to a reference 
by me on the subject, the Assistant Surveyor-General has informed me that thie republication 
will not be completed for some time, as the maps in stock are sufficient for present require- 
menta. 

2. As regards the suitability of the recent maps of the Survey Department for adminis- 
trative purposes, I have the honour to state that no new maps of this district have been issued 
Eor many years, but the provision of one small scale map of the district to supplement the 
standard one inch survey, as has hitherto been the custom, seems all that is necessary. Care 
must, however, be taken that the district map is not reproduced on too small a scale. In  
Bannu, for instance, I think, tbat a larger scale than 1" to 4 miles might well be employed 
for the district map, whioh is probably more consulted than any other by Lhe District Officers 
in the ordinary course of their duties. This scale is too small to permit of the features of the 
conntry being exhibited in sufficient detail, and villages have also been omitted wl~olesale. 
Generally e rule might be laid down that the district map should be on as large a scale as 
~hould be compatible with convenienoe in handling it. A map sheet to measure 5' or 5' 6" 
square can be placed 9n a table without diff icul~~,  but the actual length and width of the 
present Banno District, as represented ou the 1" to 4 miles, are 14" and 1 3  respectively. 

A defect common to all district maps issued by the Survey Ofice which I have seen, 
must be mentioned here, as it seems to me to detract considerably from their utility. I 
refer to the fact that the adjoining districts aud trilns-frontier territory are never shown on 
the msp sheet, but a blank epace is left round the district, which remains as it  were eta l'air, 
and does not appear iu its proper relation to the adjoini~lg country. I would recommend 
that the sheet or sheets of the district map should always be topographically filled up to the 
margins. This wonld be an advantage from every point OF view, but! especially when, as 
frequently happens, the map is cousulted t o  discover routes and distances between places on 
eitber side oE the district border. Amongst minor advantages (sic? defects), the removal 
of which would increase the usefulness oE the district and standard survey maps, are incorreot- 
ness of spelling and the representatiou of all roads by one co~lventional sign ou the maps now 
in use. I n  the former case the Hunterian system of transliteration might be adhered to, and 
in the latter different signs might be employed to designate metalled, unmetalled, and 
unbridged roads. I n  arid tracts like the Lakki tahsil of this district, i t  would be desirable 
also if a note were made of a well or tauk anywhere on a main road or at a halting ~lece.  

Not printed. 



3. With respect to t.he Committee's proposals for fnture topographio.r\ surveys in tllc h'orLll-West 
Ptlnjab and North-West Frontier Province, which are referred to in ~ a r a ~ r a p h  3 of your F'ontior Province' 
letter under reply, it  appare probable that Bannu was omitted hy an oversight from the list 
of districts about to come under cadastral survey which Was given by the Committee iu 
paragraph 9 of their report, and this may have been the reason for the inclusio~~ of this 
distriot amongst those which are said to require new surveys. Baunu is ab present under 
settlement and is being re-mapped for revenue purposes. The necessary topographical 
corrections of the old maps will be embodied in the index maps now in course of preparation, 
ml~ich will be grouped together and ~ e n t  to the Survey Department in  accordance with the 
procedure laid down in Settlement Commiseionerls Circular No. 16. The grouped map 
should provide suffioient material for the revision and correction of the existing topographical 
map of the district, with the assistance of a snpplementry survey, and an entirely frcsh survey, 
as proposed by the Committee, scarcely seems to be necessary. ; 

4. The above remarks and the list of maps submitted with this letter only reEer to t l ~ c  
Bannu district proper. With respect to the trans-frontier area under the political control of 
the Deputy Commissioner, Bannu. I can only say that t h e  maps are nstonisbingly defec- 
tive and misleading. I know of no map which gives even an approximately correct idea of 
the country between T l ~ a l  and Bannn, in spite of the prominent manner in which this tract 
has beeu brought to notice in recent years. This mill be eeen at  once if reference be made 
to Sheet No. 442, North-Western Trans-Frontier, corrected up to September ?902, which, 
I believe, is the latest map of this area published by the Survey Department. As, ~~~~~~~~, 
a survey of tlie Thal-Tochi tract is projeoted, it is unnecessary to say more regarding tile 
deficiencies of the existing maps of tbis portion of the district frontier. But though Sheet 
No. 443, North-Western Trans-Frontier, published in Angttst 1900-the latest map of thc 
neighbouring trans-frontier country to the south of the Tochi--exhibits equal defects, I 
observe that this area is not proposed for fresh survey. Merely from the point of view oE a 
Pulitical Officer, the want of a map showing tribes and places in reasonable detail in the 
country bordering on bis district is very inconvenient, until he can personally visit and 
soquaint himself with its topography. Without therefore discussing the military considera- 
tions involved, I hope i t  will aleo be possible to do something to remedy the incorrectness of 
the maps of this part of the border. 

Letter No. 102-C., dated the 21st Azlgust 1904, fro% Dr. Jl. A. Stein, Inspector-General of 
Education and Archaological b'urveyor, North-Vest Frontier Province and Baluchi~tas ,  
to the Revenue and Financial Secretary to the ChiefCo)1~mi88ione~, North- West Frontier 
Province, Peehawar. 

Wit11 reference to  your No. 65-H., dated 23rd July 1904, I bave the honour to express 
my thanke for the opportunity given to me to acquaint myself with the measures contem- 
plated for the revision and extension of cartographioal materials a t  present available fdr this 
Province. Tbe ~nbject  is one in which I am bound to take a considerable interest, not so 
)much from an administrdtive point of view, but as a etudent of the geography of the frontier 
region, both in its modern and l~istorical aspects. 

2. I have had little opportunity to observe the uses to which the maps a t  present avail- 
able are put by the District Officers and others for the purpose oE general administration. 
But I have had constantly to use the maps published on the scales of 2 miles to 1 inch and 
4 miles to 1 inch in the course of archreological tours. I have besides takcn a special interest 
iu the maps of those parts of North-Western India (Kashmir, Gilgit, Baltistan and the 
Punjab districts near the Indus) with which I have been able to acquaint myself personally 
in tlle course of my travels. I n  view of the practical experience thus gaiued, and also as a 
geograpl~ical ktudent, I may be allowed to offer observations which are not restricted exactly 
to the maps available for the distriots of this Province, and to touch also upon the questiou 
as to tbe style and technical reproduction of the maps embodying the surveys for this region. 
This question (not especially discussed in the Report of the Departmental Committee, but 
distinctly raised in the notes of His Excellency the Viceroy initiating the Committee's 
labours) has a very important bearing upon the practical and scientific utility of the maps. 

3. With regard to the question ae to the preclent'state oE the topographical maps of the 
Province, I can express my opinion only with regard to the malerials a t  present accessible to 
me. These consist mainly of the "North-West Trans-Frontier Sheets" published on the 
scales of 2 miles to 1 inch and 4 miles to 1 inch, as well as oE the few available sheets of the 
"Indian Atlas" (4 miles to 1 inch) showing portions oE districts in tbis Province. The 
maps on a scale larger than 2 miles to the inch arz, as I underatand, treated a9 con6dentinl 
in the case of the Trans-Froutier tracts, and I have had no opportunity of examining them. 

4. Taking first the maps on the scales of 2 miles to Z inch, I believe I can recognize 
a considerable superiority as regards ampleness and accuracy of topographical detail in those 
~or t ions  which have been surveyed by officers of the Survey Department of India during the 
Frontier expeditions from 1895 to 1898. I can trace tile superiority of these surveys, e.g., 
to portions of the Pesbawar diatrict mapped on the h i s  of revenue surveys, not merely In 



North-West the  more careful deliueatioll of the  natural features of the ground (I~ill-slopes, streams, eto.), 
Frontier but  also in t he  marking of inhabited siles and minor lines of communication. Considering 

tha t  the time and  opportuuities available for correct surveyiog durinZ those expeditiolls 
were far more limited than in the case of the old district surveys over adjoining ground illside 
the border, I cuu attribute the superiority of those trans-border surveys only to  
the fact of the true purposes of a lopographical survey having been more carefully kept in 
view in their case. 

Due regard t o  the  military importauce of all uatural features of the ground, and possibly 
also the direction ot exceptionally qualified officers seem to have secured for territories only 
tempornriiy accessible maps 111ore accurate and reliable than thme which we possess for ground 
inside the- border, nnd whicb were apparently based upon materials originally collected for 
reveuue purposes. I n  illustration of this, I sould  call attentiou to  the almost complete 
omission in the  1"=2 miles maps showing parts oE the Peshawar district (Sheet Nos. 36 
and 432) of all t l~ose uumerous mounds (dheri) which form such prominent, and from a 
military point of view, often impor ta~l t  features i n  the level plain of the  valley. 

Another serious dcficiency in the maps based on the revenue surveys is the want of 
adequate indicatious of height. Whereas iu the  Traus-Frontier portions all parses and mauy 
other localities of topographical interest are shown with their approximate heights ascertai~led 
by cliuomtter or other means, such indieations of relative l~eigbte are almost completely 
abfent  within the administrative border (see, e.g., the tract belmeen P e h ~ ~ r  on the Indus and 
Slliva, where the ouly elevation marked is tha t  of the Punjpir Hill, which h a p p e ~ ~ s  to have bee11 
a Trigonometrical Station). 'I'bis deficie~~cy is felt all the more, because the system of hill- 
shading adopted and the  imperfect means for i ts  reproduction make i t  practically impossible to 
obtain a graphic idea of the configuration of the ground. 

5, The technical imperfections i n  the  photo-ziucogral)hic process of reproduction of these 
maps are fully illustrated by the  maps just considered. Withont zoing into details of a 
technical character, lvith which I :an olaim only a partial acquaiutance, I mav point out that  
maps reproduced in the  manner of the " Traus-Frontier Sheets" muat suffer from a t  least two 
great drawbacks. O n  the one hand, t he  photo-zinoopraphic process is too coarse to permit of the 
insertion of finer details shown by the original drawing, even where the  necessary space is 
available. On theother, i t  app:~rebtlq- cannot do justice to such accurate hill-shading as would 
give n correct representatiou of slopes, relative heights, etc. An illustration oE tbeseremarks is 
supplied, e.g., by the very inadcqaate way in  which the steep slopes to the south of Shahkot pass 
and a t  the northern foot of t h e  Landake spur in Swat appear in the copy oE Trans-Frontier Sheet 
No. 36 now before me. Having had an  opportunity of seeing the  original plane-table sheets 
of the survey of this portion of Swat, as prepared with masterly skill and care by Captain C. L. 
Robertson, R.E.,  during 1897-98, 1 can fully realise the loss to accurate cartography for which 
the imperfect method of reproduction is here responsible. 

6. It seems to me tha t  i t  is, indeed, far more the  techuical deficiencies of reproduction 
than the  want of accurate surveys, which makes :l11 these maps done on the relatively large 
scale of 1 : 126,720 appear so inferior to  the  correapouding maps of European Ordnance 
Surveys as  mentioued in the notes of H i s  Excellency the Viceroy. 

It is not only to  such maps, ~ roduced  by engraving or photogravure, tha t  our Indiau 
photo-zincographic maps are inferior in the matter of clearness and ampleness of detail. W e  
make the sarne observation in compnring these sheets with earlier maps of the Survey of India 
Department produced in England forty or fiEty years ago. As an instance, I may quote the 
very superior topograpliic:~l eurvey sheets of the  J t e l u m  and Ramalpindi distriots, whic l~  
were prepared witllin the first decennium after the  occupatiou of the Punjab, and reproduced 
by lithography iu England. I have had an occasion to use these maps (which are referred to 
in paragraph 9 of the Cornmittet's Report) on the  ground aud could not fail to appreciale 
their superiority in the representation of all ualural features. The surveys made recently on 
the  Frontier are probably in their topogral)hical acouracy fully equal to those old maps of a 
half century ago ; but imperfectly reproduced as thcy are, I doubt greatly whether they will 
stand the  test of practical use in the  field with equally good results. 

7. These remarks on the  system of technical reproduction now followed, apply with even 
greater force to the  Trsns-Fron~ier  sheets ou the  scale oE 4 miles to 1 inch. The hill shading 
seen, e.g., in Sheet No. 3-S. W. (parts of Kashmir, Hazara, Buner, and Dir), fails to couvey 
any picture oE the  oonfig~iration of the mountain ranges aud valleys in tha t  area, end owing 
to the  difficu'lty of reproducing small print by that  process, the number of local names shown 
is restricted to  a minimum. 

Thc fact t,hnt tlle defects of these maps are due, not lo the want of accurate surveys in 
the  first instance, but m a i ~ ~ l y  to  tbe inadequate method of reproduction, is strikingly illustrated 
by with them those slleets of the "Indinn Atlas " whicl~ show identical ~ o r t i o n s  

The " Iudian Atlas " sheots are also on the  scale of 4 miles to 1 inch, but are 
printedfrom engraved plates which were originally ~ roduced  in ~ o n d o ~ l  by the firm of tile 
late Mr. John Walker. Unfortullately only the  districts of Pesl~awar and Hazara are corn- 
pletely included among the " Indian Atlas " shcete, and no attempt appears to have as J'et 
Leen made to  supplemeut the " Indian A t  las " from more receut surveys across the Border. 

For purposes of comparison, however, i t  is  suficieut to  examine the Surveys of Ragan 
(the northernmost part of Hazara) as represented in the " India11 Atlas" sheet No. 281 



ublished originally in the year 1867, and the corresponding portion of North-West Tmns- No*h-=e~t 
irontier Sheet No. 9-S. W., pablished by photozincogrrphy in 1901. As far a8 a scrutiny Province' 

of these maps over portions of the ground ~ e r m i t s  me to judge, both maps are based on 
an identical survey. For all purposw, hotvever, whether of ~ r ~ c t i c a l  use or of study, the 
older map oE the "Indian Allas" seems to me decidedly superior. The trend of all mountain 
ranges and even of their minor spurs is delineated with cle:rrness, and, as far as I have been 
able to judge, with considerable accuracy iu the engraved map, whereas the " hill-shading " of 
the pl~oto-zincographic sheet presents, in the copy before me, what is praolically an amorphous 
mass of indist,inct I~achure, witl~out any relief or indioatio~l of slope. I n  this map it. is quitc 
impossible to distinguish narrow defiles of the Kun'nar Valley from relatively wide expanses, 
or to distinguish other important feature3 that might acquire military importance. Tbe same 
remark as to tllc relative value of t h e ~ e  two maps, applies equally to adjacent parts of Kaah- 

' 

mir territory with which I am acquainted. 
8. Ou the ground of these observations, I believe that a great service mould be done to 

the cartography of the Frontier Province, if an early revision of the existing "Indian Atlas " 
sheets 28, 14 and 4 could be assured, and if the additional eheets 14a (Chitral), 5 (Banuu 311d 
W:lziristan) and 6 (Dera Ismail Khan) could be cornple~ed. According to the indication 
furnished by the index map of the " Indian Atlas," these sheets do not appear to have ever 
been published coml,letely. Considering that a proper engraved map permits far more of 
exact detail to be shown than the best photoq~.aphic map oE an equal scnle, I believe tbat 
the extension or the Indian Atlas to the regions mapped at  present in Trans-Frontier sheets 
would be highly desirable both from the geographical and the military point oE view. 

I am fully aware the processof engraving is costly, even when modern methods of pboto- 
gmvure, etc., are resorted to, and possibly beyoud the resources even oE a technically so well 
equipped and e5cient establishment as that of the Survey of India Offices a t  Calcutta. But 
I also believe that the correction and keeping up to date of engraved p l a ~ ~ s ,  is relatively easy, 
and this circumstance might help hereafter in keeping at  leaet these maps from beoomiug 
obeolete too rapidly. 

9. These and other similar points (e.g., the use of distinguishing colours for rivers, bills 
perpetual suow, etc., as in most modern maps) will, no doubt, be fully coo~idered by the 
Committee in connection with the second questiou 1,aisrd by His Excellency the Viceroy. 
The important issues involved in the methods of reproduction are then sure to have full light 
thrown on them by the unsurpassed experience of the Survey of India Department itself. 111 
themeantime, it  may, perhaps, not be useless to poiut out the great extent to which the 
practical utility of the survey results iu the froutier region must be affected by the metl~ods 
adopted for their reproduction and publicatiou. 



Opillions of Local Governnlents regarding the ilccentralisation schemes put forward 
by Col. Core mid Lieut.-Col. Longe, Surreyors General of India. 

Demi-o5cial letter No. 16, dated 16th January 1905. 
From-J. N. ATIIN~ON, Esq., I.C.S., Acting Secretary to the Gorcrnment of Nadres, Revenue 

Department, 
To-The Secretory, Indian Survey Committee. 

Referring to your demi-official lcttcr No. 10-2, dated 26th November last, and in continu- 
ation of my Ictter No. 226, dated 5th 1)ecernber 1904, I am directed to say that this Govern- 
ment consider that Lieutenant-Colonel Longe's alternative scheme printed a t  page 4 of the 
Surveyor-General's notes seems the moro suitable so far as tbis Presidency is concerned. Under 
it, thcre wolrld be a Deputy Surveyor-General a t  Ootacamund to superintend all surveys con- 
ducted by the Survey of Iudia in Madras, Hydcrabad, Berar, Mysore and Burma, and there 
mould be Drawing and Map Issue Offices and a training echo01 at Bangalore. 

2. The places proposed, ckz., Ootacamund and Bangalore, also seem t o  Government to be suit- 
able. The location of the Provincial Deputy Surveyor-General a t  Ootacamund would, in the 
words of the Surveyor-General, "bring the Local Government into closer touch with the 
Survey of India," while the location of the Drawing and Map Issue Offices at  Bangalore, 
which is a convenient place for the training school also, would facilitate the more expeditious 
issue of maps, as the materials for compilations of maps already available in the Madras Survey 
Office would be easily accessible to the Provincial Deputy Surveyor-General. The local Sur- 
vey Drpaltrncnt also-more especially the Photo-zincographic Office attached to it-would have 
facilities for copying the improved methods of drawing and reproduction adopted in the Sur- 
vey of India Drawing and Map Issue Offices at  Bangalore. 

3. A copy of a note (not priuted) drawn up by the Local Superintendent of Survey on the 
suggestion made in the Surveyor-General's printed uotes is enclosed. 

Centrnl PI ovincee. Demi.officis1 letter dated the 8th April 1906. 
From-B. ROBF!BTEON, Esq., C.I.E., I.C.S., Chief Secretary to the Hon'ble the Chief Commis- 

sioner of the Central Provinces, Civil Department, 
To-The Secretary, Indian Survey Committee. 

I am to refer to your demi-official letter No. 10-8, dated the 26th November 1904, on the 
subject oE the decentralisation of the control of the surveys, with which was furnished a note 
containing two schemes of Colonel Gore and Colonel Longe respectively. I am to say that tbe 
Honourable the Chief Commiesioner considere that Lieutenant-Colonel LongeJs scheme is the 
preferable one, provided Berar and the Central Provinces are placed together in the same cirole. 
As to the location of Drawing and Map Issue Offices, Sir Frederic Lely is of opinion that Nug- 
pur should be selected rather than Jubbulpore. 

Punjab. 
Demi-offioial letter dated the 13th Maroh 1906. 

From-The Hon'ble Mr. J. M. DOUIB, I.C.S., Settlement Commissioner, Punjab, 
To-The Secretary, Indian Survey Committee. 

The Punjab Government asked me to lay the enclosed printed papers before the Survey 
Committee. Perhaps you had better have them today. 

I send four copies. 

Letter dated Lahore, January 1906. 

From-L. H. LE~LIB JONEB, Esq., I.C.S., Senior Secretary to the Finanoial Commissioner, Punjab, 
TO-A. H. DIACK, Esq., I.C.S., Chief secretary to Government, Punjab. 

With reference to your demi-official letter dated 1st December l904 on the subject of a 
demi-official letter No. 10-3, dated 26th November 1904, from the Secretary, Indian Sulvey 
Committee, relatinz to the decentralisation of Map Offices in India, Sir Lemis Tupper desires 
me to send a copy of Mr. Douie's reply, and say that subject to what is about to be said he 
agrees generally in his remarks. 

As regards the distribution of Provinces, etc., between 4 (oft 3) Deputy Surveyors- 
General, the really important point, so far as the Punjab is conce~ned, i e  that we should have 
an opportunity of personal consultation with the Deputy Surveyor-General, within whose 
charge the Punjab ie included, for some considerable part of the year. This is seoured under 
present circumstances if he summers a t  Simla. 

To his mind, however, Mr. Douie's pro osed distribution of work seems a much better 
one than that suggested a t  page 4 of the printe K papers. No doubt a good deal would depend 
on the number of parties actually a t  work from time to time on the several areas, but he sup- 
poses in this behalf re-arrangements could be made whenever necessary. Ap~srently the idea 
of having one Deputy Surveyor-General for each Presidency has affected Colonel LongeJs 
scheme. The Financial Commissioner thinks such an idea wholly antiquated in the present 
condition of India. What we have to think of is facilities (1) of travel and post, and (2) of 
perronal con munication with local authorities. Accordingly if there are only three t e I n t 0 d  



charges, (the 4th Deputy Surveyor-General undertaking the Astronomical and Tidal and Punjab. 
similar scientific work), (1) the Peninsular, (2) North-West India, and (3) the rest, seems as 
good an arrangement as is possit)le. 

l 'he Surveyor-General would himself take the North-West Frontier charge and anything 
outside India. 

This is very muoh what Mr. Douie proposes, but Bur na is a difficult,y. It might go to 
the Peuinsular charge or the Residuary (Bengal) charge, whichever had the lesser number of 
parties a t  the time. 

Letter deted Lnhore, 13th December 1904. 

From-J. M. DOWIE, Esq., I.C.F., Settlement Commissioner, Punjab, 
To- L. H. LEELIB JOKE@, Esq., I.C.8., Senior Seoretary to the Finsnciel Commissioner, Ponjnb. 

With reference to your demi-official letter of the 2nd December, I understand that an 
opinion is required on the two points mentioned in the letter of the Secretary, Indian Survey 
Committee, to the Chief Secretary to the Punjab Government, viz.:- 

(a) tbe decentralisation of the control of the surveys ; and 
( b )  the establishment of ~eparate Drawing and Map Issue Offices in  various centres. 

I h e  present organisation of the Survey Department as de~cribetl on page 2 of the printed 
notes seems to be a very weak one. I do not suppose there is any other great Indian Depart- 
ment in which so few controlliug officers of rank and autlrori~y are interposed between the 
hezld of the department and the execntive officers (in this case the officers in charge of the 
different working parties). Colonel Longels scheme, by which there would be four Deputy 
S1irveyor~-General, eeems to embody the minimum of reform necessary for efficient control. A 
Provincial Government mnst desire as much decentralisation as possible, for it  is its interest to 
have as much personal consultation as possible with the Deputy Surveyor-General. No doubt 
our own ideal would be a Deputy Surveyor-General t o  control the three parties and the 
revising unit required for the work of the Punjab and the North-West Frontier Province. 
But that, I fear, we cannot expect to get. I venture witll diffidence to  suggest that the 
charge of the 1st "veputy Surveyor-General, which is to stretch from Peshawar to Shillong and 
to have its head-quarters at Calcutta, will be an extraordinarily straggling one. Something 
might be said for the following division of charges:- 

(1) North-West Frontier Province, Punjab, United Provinces, Rajputam,-Head- 
quarters Allahabad. 

(2) Bombay including Sind, Hydersbad, Mysore, Madras, with the Baluchistan Agency 
(unless the Surveyor-General controls the Baluchistan Agency himself),-Head- 
quarters Poona. 

(3) Bengal, Assam, Burma, Central Provinces, Central India Agency,-Head-quarters 
Calcutta. 

The United Provinces Government would be in touch with the Deputy Surveyor-General 
of the 1st Circle at Allalrabad, and the Punjab Government would be in touch with him in 
Simla. 

New Map Offices (page S of printed notes) ere obviously required in view OF the existing 
congestion in the work of producing maps for publicationJ and Simla would of course suit 
as the locality for the Punjab under present circumstances. 

Demi-official dated the 17th JIeroh 1905. Noith-West 
From-T. COPBLAND, Esq., M.A.. I.C.S., Offg. Assistant Secretary to-the Chief Commissioner, North. Province' 

West Frontier Province, 
To-l he Secretary, Indian Survey Committee. 

I am directed to state in reply to your demi-o5cial NO. 10-7, dated the 26th November 
1904, that the Chief Commissioner is of opinion that the suggested decentralisation of the 
control of the surveys would undoubtedly bring the Survey Department into closer touch with 
Local Governments. 

I am to say that  the Chief Commissioner approves the proposals of Colonel Gore and 
Lieutenant-Colonel Longe that the North- West Frontier parties should be directly under the 
Surveyor-General, and that the North-West Frontier Province Drawing and Map Office should 
be a t  Simla. 

Demi-o5cial dated the 2nd March 1905. United Provinces. 
From-W. H. L. IMPBY, Esq., C.S.I., Chief secretary to the Government of the United Provinces, 
To-The Secretary, Indian Survey Committee. 

I n  rellly to your dvmi-o5cial Xo. 1 0 4 , .  dated the 26th N o s  mber 1904. 1 am directed to 
forward for the information of the Committee a copy of notes by the ~ u n i o r  Nember of the 
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United Provinces. Board of Revenue and by the Superintendent of Provincial Surveys and to say that the 
Government is of opinion that Colonel Longe's scheme is far the better of the two. I am to 
add that Naini Tal would not be a suitable place for the location of a Drawing Office. Of 
recent years i t  has been made the summer head-quarters of many officers who did not reside 
there before : the place is already overcrowded and no houses are available. Many of the 
Naini Tal officials go down to Hadwani during the winter to avoid the cold. A site for 
the location of an office might be obtained a t  Bhim l'al which is about 8 miles from the 
Kathgodam Railway station, and has an elevation of about 4,000 feet, or a t  Dehra Dun. 

Bengal. 

Note by the Iion'ble Mr. J.  Hooper, C.S.I., Junior Member of the Board of Revenue, 
United Provinces. 

The Junior Member is not a t  present in a position to give more than a general opinion on 
the scheme for the administration of the Department : but at  the same time he is of opinion 
that there can be little doubt that with the increase of work contemplated it  will be necessary 
to strengthen the administrative and controlling staff, and that a scheme of decentralisation on 
the lines proposed is desirable. Of the two schemes Mr. Hooper agrees with Captain Cold- 
stream (a copy of whose note is enclosed) in preferring Colonel LongeJs. The Punjab, the 
Unitecl Plaviuces, Bengal and Assam would be more than a sufficient charge for a Deputy 
Surveyor-General, without the addition of the Central Provinces and Central India. 

The Junior Member agrees, for the reasons given by Captain Coldstream, that a special 
map issue office for these provinces would be desirable. At present there is great delay in 
p~iblicatiou. As regards the location of the office, if the choice lies between Naini Tal and 
Mussoorie, the former would be more convenient from an administrative point of view. I t  
should, however, be added that this office is not an administrative necessity, to the cost of which 
Ciovernment should be required to contribute. 

Note by Captain W. M. CoZdstream, R . k ,  Superintendent, Provineiat Survey, United 
Provincee, dated 25th December 1904. 

The difference between Colonel Gore's and Colonel LongeJs schemes is, as far as these 
provinces are concerned, confined to the limits of the 1st Deputy Surveyor-General's circle. 
I much prefer Colonel Lon~e's scheme because it  gives a smaller circle for the Deputy Surveyor- 
General. Personally I consider the charge will still be too onerous. 

There will be extended topographical operations in all four provinces (the United Provinces, 
Bengal, Punjab and Assam). Officers in charge of parties have not always full information 
regarding the work of other parties, or even as to the available mapping material a t  head- 
quarters and in other offices. 'I'he Del~uty Surveyor-General must therefore control and co-ordinate 
the different operations over an i~nmenee area arranging for the best use of all available mapping 
material. This with the administrable control of the large scattered establishments is a very 
heavy charge. 

I should like to see an administrative and inspecting officer for the United Provinces and the 
Punjab alone, or even for the one province if all survey operations (traverse, revenue and town 
eurveys as well as topographical and mapping) were included in his charge. 

2. A special map issue of6ce for the United Provinces is very desirable (please see my 
reply to question I (3) of the questions on some points on which the Survey Committee require 
information). A special map reproduction office would enable us to publish our sheets more 
promptly, its advantages are obvious ; I have not sufficient information to discuss its cost and 
hisadiantages. 

S. The map issue office could be conveniently placed under the officer in charge of the 
Drawing Office. This would save supervising staff and also rent or building. Fair maps 
ought to be drawn in a cool climate. Mapping in the beat of May or June in the plains is 
difficult to do neatly and cleanly. The ideal location would, I think, be a t  about 4,000 elevation 
where neither the cold nor the heat is excessive, but extremes of cold matter much less than 
extremes of heat. Either Naini Tal or Muasoorie would be suitable for the Drawing and Map 
Issue Office; as Naini Tal is the seat of Government for half the year, the latter is preferable. 

Demi-oficial No. 481, da,ted the 24th December 1004 

From-The Hon'ble Mr. A. EABLE, I.C.S., Secretsry to the Government of Bengal, Revenue Depart- 
men t, 

To-The Secretary, Indian Survey Commit tee. 

am desired to reply as follows to y o t ~  demi-offic:ial letter Ne, 10-5, dated the 26th 



hovember 1904, regarding (1) the decentralisation of the control of the aiurveyg and (2) the Benpsi. 
establishment of separate Drawing and Map Issue Offices in various centres. 

Z. The Lieutenant-Governzr is of opinion that tlie proposal to have separate Drawing and 
Map Issue Offifices is sound, and would have the effect of expediting the publication of the 
standard maps, etc. For Bengal the ofices should, as proposed, be located in Calcutta. 

3. As regards the proposed decentralisation of the control OE the surveys, I am to observe 
that, as far as this Province is concerned, the main difference between the schemes formulated 
by Colonel Gore and Colonel Longe is that according to the former the post of Superintendent 
of Provincial Surveys is retained ; while according to the latter that post is abolished alto- 
@,her and the Bengal Provincial Surveys are brought directly under the Deputy Surveyor- 
General, 1st Circle. 

4. Prior to the passing of the Bengal Tenancy Act, 1885, the surveys conducted in Bengal 
for Provincial purposes were of little importance ; and, with the exception of some minor 
operations entrusted to non-professional agency, mere carried out by the Survey of lndia 
Department under the immediate supervision and control of the Deputy Surveyor-General in 
charge of the Revenue Branch, Survey of India. The authority of the Local Government 
extended only to intimating what work should be done ; and the decision of all further quee- 
tions rested with the Survey of lndia Department subject to the control of the Government of 
India. This dual control over the Provincial settlements by a Provincial and an Imperial 
agency led to hiction ; the Local Government finding that, although i t  was obliged to provide 
the requisite funds, it  was precluded from exercising any sort of authority in regard to 
expenditure. 

5. This question was considered a t  a Conference held a t  Delhi in the year 1888 ; and the 
system that was eventually adopted upon the basis of the recommendations of that Conference 
is described in paragraphs 2 and 3 of the letter of the Government of India, Hevenue and 
Agricultural Department, to this Government, No. 342 C.I., dated the 24th hlarch 1890. 
According to the arrangement then made, the Local Government was given powers to control 
the bndget and to lay down the programme of the Survey parties working in the Province. 
The work continued, however, to be carried on under the supervision of the Ueputy Surveyor- 
General in charge of the lievenue Branch, Survey of India. 

6. On the resumption of the Uihar survey this Government represented that operations 
were thenceforward to be carried on on an extensive scale ; that closer supervision wae neces- 
sary than was practicable under the system then existing; and that experience had shewn 
that the Government of Bengal had not in practice had sufficient control over the expenditure 
on surveys. The Lieutenant-Governor moved the Government of India therefore in Mr. 
Buckland's letter No. 1 L.R., dated the 2nd January 1892, to appoint a Swvey o5cer who 

have charge of all the cadastral surveys in Bengal and work under the administrative 
control of the Local Government. This proposal was recommended by the Government of 
India to the Secretary of State in their Despatch No. 26, dated the 10th February 1692, 
and was approved by that authoiity in  his Despatch No. 23 Itevenue, dated the 17th March 
1892. The appointment thus created was given to Colonel J. E. Sandeman. 

7. I n  March 1896 Colonel Sandeman was selected to succeed Colonel Strahan as Deputy 
Surveyor-General in charge of the Revenue Brancb, Survey of India; and the Ciovern- 
ment of India proposed that he should continue to carry on the work of the Director of Ueugal 
Surveys in addition to that of his new appointment. I h e  Bengal Government thereupon 
suggested that the post of Director of Uengal Surveys should be abolished and that the 
duties of that appointment should be entrusted to an ofhcer of lower rank to be known as 
Superintendent of Settlement Surveys. This proposal was sanctioned, and Lieutenant (now 
Major) R. T. Crichton, then in charge of the Bihar Survey Parties, was appointed to the new 
post. The Superintendent (now called Superintendent of Provincial Surveys) is directly sub- 
ordinate to the Board of Revenue, except that in professional matters he is subject to the 
colltrol of the Deputy Surveyor-General in charge of ;he Hevenue Branch, Survey of India. 

8. The table hereto appended shews that survey operations in Bengal are now more 
extensive than when Colonel Sandeman was in charge as Director of Bengal Surveys; and, 
as it is ~roposed gradually to survey and settle the whole Province under Chapter X of the 
Bengal Tenancy Act, there will be three large survey parties working for many years to come, 
the annual programme being- 

Parties. ~ a r t i e ~ .  '2:; 
Traverse survey . . . T . 1,600 X 3 = 4,800 
Cadaetrnl survey end khsnapuri . , . 1,600 X 3 = 4,800 

Besides these large operations, numerous smaller surveys of Qovernmcnt or private estates will 
also have to be mrried out by detachments. In the circumstances and in view of the past 
history of surveys in Bengal, His Honour as at  present advised is strongly of opinion that the 
post of Superintendent, Provincial Surveys, should be retained on its present footing. 



Survey gear. 

ITEX or WOE= 

1 

Traverse uui-vey . 
Topographiaal ,, . . 
Skekton boundary ,, . . 
Csdavtral . . 
Initial record-writing . . 

AOTUAL A N N U A L  OUTTUBN UNDEB T H ~  
DIBECTOB OR BENGAL SUBPEPB. 

1891-92.. 

2 

Sq. m. 

4,712 
900 
187 

2,290 
1,452 

PBOOBAMYI. 

l895.96.* 

6 

Sq. m. 

6,684 
1,559 

4,'191 
4,430 

1892-93 

3 

Sq. m. 

5,253 

1',247 
3,090 
2,912 

183697.* 

7 

Sq. m. 

6,246 
240 

6,006 
6,006 

1893-94.. 1894.951 

4 5 

Sq. m. 

3.485 
... 
176 

3,754 
3,622 

- 
Sq, m. 

3,091 
1,026 

23 
2,786 
3,120 



Opinions of Heads of European Schools on the rules for admission to the 
Yrovillcial Service, 

1. Whether, if the number of openings in the Survey Department were increased Qneationo infined 
temporarily, say 20 or more posts filled up annually io place of about 10, as a t  present, there ktk," ~ ~ ~ ~ i ~ ~ ,  
ie likely to be any difficulty iu securiog the necessary number of men without lowering of 
existiug standards of quahlication. 

2. Whether you have any suggestion to make about the method of recruitment or 
examination. 

Q. l.-I am of opil~ion that  if the number of openings in the Survey Department ~ h ,  nerd. rether 
were ~ncreased temporar~ly, say 20 or more posts filled up annually in place of about 10, as MeUnier, 8J., 
a t  present, there 1s likely to be no dificulty in securing the necessary n:~mber of men without Rector, Bt. Joneph's 
lowering the existing staudards of qualification, provided the objection notcd under question 2 C ~ ~ ~ e g ~ * ~ ~ ~ ~ ~ ~ ~ ~ n t ~  
be removed. Da rjeeling. Litter 

dated 22nd January 
Q. 2.-The method of examination seems to be good and well adapted to the recruit- 1805. 

merit of the Department. But the method of recruitment seems to be capable of improve- 
ment. Allow me to explaln my mind. 

'The " memorandum of instructions" issued to candidates for the Provincial service of 
the Survey of lndia contains the following rule (the IVth) : ",Ttle most suitable of the 
candidates who quallfy will be selected." This rule is very wise as it  stands; but there is an 
ilnpression abroad that lt is not falrly carried out and that among the candidates who obtaiu 
quahfying marka a t  the enam~natlon, those are preferred who have famlly or friendly influence 
witbiu the Depa~tment. Wbethtr this impression is based on facts or not, I am unable to 
say, but such as i t  is i t  places a check on the aspirations of otherwise desirable young men 
who think they do not poksess the said influence. 

I would sucgebt that the examillation be made strictly competitive, viz., that the appli- 
cants whose certibcates, previously furnished, have established their suitability for employment 
be taken in order of merit according to the number of vacaucies u8ered. The Department 
1s always Gee to test the successiul candidates individually during their subsequent period of 
probation. 

Q. 1.-The information desired would, I think, be best obtained by ascertaining .whether Mr. W. H. Arden 
the number of candidabs who now qualify in the competitive examination for admission to Priocipal*La 
the Survey Department, but fad to get in for want of a suhcient number of vacancies, is ~ 8 ; ~ ~ ~ ~  cOuegQ1 
large enough to provide men for double the number of vacancies. Letter detad 23rd 

Q. 2.-Candidates for the Survey Uekartment must be between 18 and 22 gears of age. J a n U n r ~  lgo6. 
Uoys who go through the full school course m a school l&e L a  Martinitre leave a t  ,about 18, 
and uuless they are quite exceptional boys they would probably have little chmce of-success 
a t  once in  a competitive examination open to young men up to 22  yeus  of age. 

Again, as the examination is held iu Mathematics and Drawing only, the tendency 
is for boys going in for the Survey Ueyartment to make a special study of these subjects after 
they have completed the ordmary bchuol course. Now the great dlfliculty we have is to 
get boys to btay on to do ths, ior if their abilities are such as to make it likely that they 
would have a chance of being successiul iu the Swvey uxarniuation, it  is not dihcult for them 
to get work oi a tolerably remuuelatlve alud a t  once. 

I think that the Survey Department would attract more boys from Earopean Schools- 
(i) if the competitive examiuation for admission to the Uepartment were restrieted to 

boys uuder the age of 20, and 
(ii) if the examination were extended so as to include subjects which might form part 

of the ordinary school course on a modern or science side. 
It would then be more in touch with the school course, and boys who had the Survey 

Department iu view would not Le tempted to drop palts of thek work, valuable in regard to 
thelr general education, in order to ,prepare thenlselves for a competitive examination in, as 
now, Mathematics and Drawing only. For example, in tliis school, the boys who in the last 
two years of the school course are preparing for the Cambridge University Senior Local 
Examination, could take up, in addltiun to English, Mathematics, and Drawing, Physical 
Geography, which includes a knowledge of the construction and use of maps, and hlensuration 
and ~urveying.  It cannot Le doubted that a candidate who had a t  school gone through such 
a scientific course in khysical Geography, as is required for the Cambridge Senior erammation, 
would be likely to  do purely techmcal work in the survey Department more intebgently. 

I enclose the schedule* for Physical Geography for the Cambridge Senior Local examina- 

Not reprinted. tion which wdl show the nature of the course both theoreti 
cal and practical, and also a copy of the last papers* in 

Physical Geography and in Mensuration and S u - v e e g .  
I have seen a note by the Surveyor-General commenting upon the low standard in 

Geometrical Drawing reached by candidates in the recent enminations held for admission 
to the Uepartment, and prescribmg as a remedy the X l t h  Book of Euclid. In the interests 
of education and of the Survey Department I would suggest that the mathematical part of the 
eraminabon should be brought iuto line with modern educational opinion by being remodelled 
111 accordance with the suggestions of a Committee of G e  Mathematical Associabon 



Rules for admission in a report published by George Bell & Son. These suggeetions have been acted upon by 
to tile Provincial most of the examining bodies in England. 
Service. I enclose a syllabus* showing the new course in Geometry prescribed for the Senior 

*  NO^ reprinted. Cambridge Local examination, in which, it will be obsemed, 
the adequate treatment of Geometrical Drawing is provided 

for. I may add that the standard of the papers set in Algebra and Trigonometry in the 
examination for the Survey Department is much the same, judging from the papers, as that 
in the Cambridge Senior Local examination, though there are differences in the character 
of the questions set. 

Mr. W. W. Hornell, 
B.A. (Oxon.), 
Inspector of 
Europea~~ Sohwls, 
Bengal. 
Latter dated 23rd 
January 1906. 

, Q. 1.-From my experience of European Schools in Bengal, I should be inclined 
to say that the annual number suficiently educated to be able to profit by such a course 
of study as that, through which they are, I imagine, taken a t  Dehra Dun was owing to 
defective teaching-especially mathematical teaching,-for the present a small one. There 
are, however, schools in the province, notably St. Paul's School, Darjeeling, and La 
Martinibre College, Calcutta, where masters, who have some knowledge of mathematics, are 
employed, and a general bracing up of schools may a t  least be hoped for in a not very distant 
future. For the present I would suggest that this question could best be answered, by the 
examiners, who have lately conducted the entrance examination into the training school a t  
U e h a  Dun. 

Q .  2.-In answering the second question I am a t  some difficulty owing to my not being 
able to procure the examination regulations. While acting as Secretary to the Committee of 
Directors of Public Instruction 1 went into the whole question of the admission of Indian 
born " Europeans " into Government service and to the best of my recollection the rules for 
the admission into the Survey Training School are as follows :- 

(i) that no boy can enter for the examination who has not passed the High School 
examination, Algebra being one of the subjects, in which he has satisfied 
the Examiner ; 

(ii) that the age of admission to the examination is from 19 to 22 ; 

(iii) that the examiuation consists of papers in English, Mathematics, Map and 
Geometrical Drawing with some optional subjects. 

On the assumption that this represents generally the facts of the case, I beg to 
suggest - 

(Q) that no candidate who is over 20 should be admitted to the examination; 
( b )  that in the examination techical subjects such, for example, as Survey-Map 

Drawing should be avoided and that the examination should be as far as pos- 
~ i b l e  conlined to such subjects that intelligent boys from sufficient second- 
ary schools should be able to answer them, without having received any 
training in work definitely preparatory to surveying. Such preparation 
should not begin at  school, and the entrance examiuation for the Survey 
Training School should in my opinion aim at  nothing further than testing 
a boy's general education, in which in the case of a boy preparing to be a 
sullreyor, Mathematics and Drawing should play a considerable part. 

As regards suggestion (a), the age should, I thiuk, be 20, because very few boys can afford 
to spend more than about 18 months &er the school final examination, for work. 
There are no colleges for Europeans in Upper India, and a boy who stays on a t  school does 
not as a rule do much good for himself when he has got beyond the school curriculum. The 
intelligent boy is probably a t  his best after the school final examination. 

&*d. E.A. Newton, Q. 1,-I am of opinion, judging from the number of candidates who entered for the 
Itrotor* Survey examination on the last occasion on which we sent up boys from here, that it would 
~ ~ ~ $ d ~ ~ ~ ~ ~ ~ g '  be quite easy to  increase the openings without lowering the standard of admission to that 
Febmry 1 ~ 0 5 .  1)epaAment. 

Q. 2.- With regard to the method of recruitment, I should like the department to give 
a certain fixed number of nominations arthually to certain recognised schools, and to inform the 
head masters of such schools as to what preliminaiy tiaining they would like their recrmts 
to receive for a year or two prior to their admission into the department. 

I should like to suggest that some definite certificate, such as the Senior Cambridge 
Local certiticate, or its equivalents, be required as a ~relirninaxy to nomination. A further 
year's training, on lines suggested by the department, might then be required in all cases. As 
~t is not always easy for European schools to make adequate arrangements for the a h i n g  
of geometrical drawing, perhaps the department could undertake to ~rovide for any deficl- 
ency in this resped after the admission of the candidates. 

Mt !I! C3 Byhes As the Survey Committee seems to be willing to consider suggestions regardin the mode 
%!I ptinc;pj Jar. of admidon into the Provincial i raxch of the Survey of India, and the L U C ~ O W  8rtini)re 

tinii.re Collage, occasionally sends in boys for the examination for admission to that servlce, 1 should like to 
Luoknow. be allowed to lay my views before your Committee-and to point out with  pro^ deference that 
Letter dated 21st there are  in my oplrlion one or two p i n t s  in which the present Entrance E m l n a t l o n  regula- 
Janw 190L tions are open to modification. 



I believe that if the alterations which I am about to suggest were made, the r e d  would to Rules the for"?m!do* Pronnc~al 
prove advantageous to the fairly educated young men of this country and to the provincial  ranch Scrvicc. 
of the Survey of India, inasmuch as the manner of recruitment would be made more attractive 
than it  is a t  prejent, and larger numbers of well qualified candidates would present themselves. 
I n  fact, I believe, tbere would be no difficulty in getting at  least a score of good men annually. 
I t  will be observed that my proposals, if accepted, would not have the effect of lowering, but 
on the contrary would raise, the standard of qualification for admission. 

].--Of the regulations, as present in  force, the clause most open to objection is the one 
given in the last sentence of No, 4 of the " Memorandum of Instructions for applicants " :- 
"The most suitable of the candidates who qualify will be selected." This clause destroys the 
confidence of the public and of teachers and candidates in  the examination and its results, and 
prevenh the better c l a s  of candidates from presenting themselves. They are under the 
impression, whether mistakenly or not, the Survey Committee may probably be able to deter- 
mine that extraneous considerations may be allowed to influence the selection. My own 
opinion is that the question of suitability or non-suitability should be determined in the preli- 
minary enquiry, that is to say, before the applicants are accepted as candidates and allowed to 
sit a t  the examination ; only those candidates who are prima facie admittedly suitable should 
be allowed to enter for the competition. After the candidates have once been aoce~ted and 
allowed t o  appear, the appointments available should be given to them according to their 
order of merit in the result of the examination and not by any other process of selection. 
Clause 1 of the " Memorandum of lnstructions " calls for full information regarding a cau- 
didate's age, character, health, eyesight ; such certificates " as will clearly establish his 
suitability ;" so the regulation itself expressee it. 

After this suitability is established there should be no further picking and choosing ; the 
examination should determine the rest. Make the ~reliminary restrictions and limitations for 
admission to the examination as close and stringent as you like ; and having done so, accept 
the award of the examiners. 

The present regulations leave it open t o  the authorities t o  reject the highest on the 
list, though their Descriptive Rolls have already been accepted as clearly establishing their 
suitability, and to accept others lower down on the same examination list, whom they have 
beaten, it may be, both in school and in the crucial test of competition. This does not seers 
right. 

After the preliminary differentiation has taken place, those who have been admitted to 
competition and have proved themselves the best are entitled to have the rewards they have 
fairly competed for and won. 

On these grounds I venture to advocate the removal of the last clause of No. 4 from 
the " Memorandum of Instructions " and the substitution for it of something like the follow- 
ing :-" The examination shall be competitive. Those who stand highest on the list of passed 
candidates will be selected in order of merit to fill existing vacancies." 

11.-1 have always been in favour of extending the area of competition for admission to 
the Roorkee Engineer Class (Provincial) by rescinding the "Statutory Native of India " 
clause in  eection 1 of the Roorkee [' Rules of admission." I am equally in favour of rescind- . [EXTBACT.] ing the " Statutory Native" restriction oontained 

I' =h December 1904. i n  No. 2 of the " Memorandum of Instructions " 
D S A ~  8ra, of the Provincial Survey Regulations. The re- 

When I sent my son to  school I did so in moval of this limitation would have the twofold 
the hope with the intention of fin'llS'fle"ding advantage of increasing the area of selection and him to Boorkee, but I now learn that he cannot 
go there as be was not born in India ; nor am I the quality of the candidates. Many 
domioiled. I s h d  be lunch obliged by yollr of the non-domiciled Europeans in India are as 
letting me know if thin is so. If it is, tbere will much in need of assistance and as deserving of it 
not be much am in h e  ing him in d o o l  muoh as their domiciled friends. Some of our most pro- 
longer' " the Oareer ' Out mising boys lease school before the proper time will be spoilt." 

because they are prevented from entering certain 
of the Indian Provincial Branches of Service owing to this que*n of domicile ; for instance, 
one boy left solely on this ground last month: and the enclosed letter* sbews that another boy 
will so011 be removed for the same reason. 

111.-It would be a great improvement if the Roorkee Engineer 15ntrance lrxamination 
(Provincial) were made the test for admission to the Provincial Service for the Survey of India. 
AE will be seen from the accompanying published documents, this examination has in the past 
frequently been the prescribed competitive test for the Superior Accounts Department, Assis- 
tant Engineer Grade, and for the Superior Traffic Department of the State Railways. These 
last named Departmente are allied in a kind of way, and the Provincial Suwey Department 
is just M closely allied, to the Provincial Engineer Department. The examination conducted 
by the Roorkee anthoritiea is one of the bsst examinations in India and has the perfect con- 
fidence of the general public and of the schools. The standard of this Roorkee Enginwr 
xntranw Examination is considerably higher than that of the Provincid Survey Entrance 
I b m i n a t i o n  ; but if the former were made the prescribed test for admission to the Provincial 
S u m e ~  DeFJa*ment, I am Convinced that the higher standard which would be exacted would 
not cause a reduction in the number of candidates, but on the contrary mould bring forward 
b@br men a d  a8 ~ p a n y  of them as might be required. 



Rules for admimion The utilization of a single erramination for a double purpose is no new thing. It is merely 
a new application of an arrangement which, as we have shenm, has fre uently been made use 

Service. of in connection with the Roorkee Examination itself, making it  %e simultaneous test for 
Engineering, Accounts, and Traffic ; distinct and separate departments. A similar arrangement 
is annually made use of in the English Universities in conducting their Open Scholarship 
Examinatious, two or three Colleges combining; for instance, Worcester, B. N. C., and 
New College setting papers in common ; Balliol, Christ Church, and Queens doing the same. 

- 
I n  the Open Competition of the Civil Service Commission we find the same arrangement 

adopted, the same papers being given to candidates for- 

(c] The Civil Service of India ; 

I Admiralty, 
(ii) English Clerkships, Class I Board of Trade, 

" ' India OEce, 
War Office. 
Malay Peninsula, 

(iki) Eastern Cadetships in the Colonial 
Service. Straits Settlements, 

Hong Kong Cadetships. 
As in the above combined test the letters I, H, C, are added to the names of the candidates 

to indicate the service (India., Home, Colonial) for which they offer themselves ; so, under the 
arrangement now proposed for consideration, E would be taken to mean an Engineer candidate ; 
S a Survey candidate; E 9  a candidate who would prefer an Engineering appointment, 
but, if he could not get one, would be glad to accept an appointment in the Proviucial Survey 
Department; S E  in the same way would of course mean " Survey for choice." The published 
examination results would determine what each of the successful candidates would get. 

The subjects of the present curriculum of the Entrance Examination for the Provincial 
Survey Department are given as follows in the " Memorandum of Instructions for applicants." 
The Roorkee Engineer Entrance Examination subjects for the June 1906 examination are 
given side by side for comparison :- 

PROVINCIAL SURVEY. I ROORKEE PROVINCIAL ENGINEER. 

Two subjecte only, viz.,-- l Six Subjects. 

Fveehond from Copiee. 
Map Drawing. 
Geometrical. 

ALGBBBA up to and including the Binomial Theorem. 
GBOMBTBP Book8 I-IV snd V1 with problems. 
PUBB TBIQONOMBTBY, MBNBUBATION and LOQAB- 

ITHIB.  

Freehand. 
Model. 
Gsometn'cal. [And four more subjeots-see next 

parsgraph bnt one.] 

ABITHXBTIO (The whole). 
ALQBBBA to Binomial Theorem and beyond it. 
GBJMBTBY, Books I-IV, VI,  and XI, with riders. 
TEIQONOMBTEY, ~ E ~ S U B A T I O U  & LOGABITHYS. 

A comparison of the papers in  the above sibjects given at  the two examinations will shew 
that the Roorkee Examination is of a Higher Standard than the other, and that Mathematics 
and Drawing are both compulsory subjects in the Roorkee Examination : in  other words a can- 
didate must make a t  least half the maximum of marks in each of these subjects, otherwise he 
fails to pass, whatever his aggregate of marks for the whole examination may be. It will 
further be observed that the Proviucial Survey Entrance Examination takes up only two sub- 
jects, Mathematics and Draw~ng. 

Tn addition to these two s+jects, the Roorkee Engineer Entrance Examination takes up 
English Composition, Urdu, Science (I'hysics and Chemistry), History, and the so-called 
"Special Subject F o  6, " namely, a second language, or Mechanics, or a further course of 
Science. Most of the above subjects would be found as useful for a Surveyor as for an 
Engineer. 

The only item in the present Purvey Entrance Examination Course which is not in the 
Roorkee Engineer Entrance Examination Course is "Map drawing," which is sometimes called 
"topographical drawing." To provide for this I would suggest that it  should take the place 
and marks now assigned to History. Map drawing would be a more useful subject than His- 
tory either for an Engineer or a Surveyor; and moreover History has already been talien up by 
the candidates in the preliminary qualifying test which every candidate must have passed 
before he can be allowed to sit a t  the Roorltee Engineer Entrance Examination. 

(Sce the Engineer Regulation No. 8, page 36, Roorkee Calendar, 1904.) 
One of my reasons for making the suggestion contained in 111 above is that more candi- 

dates pass the Roorkee Eugineer Examination than can be admitted into the Roorkee College. 
One of the foot-notes on the last published list, dated Eoorkee, 15th July 1904> says ;-"The 
first 20 passed candidates can be admitted." 



Now numbers 27, 29, 31 on the list of candidates arc Martinisre boys. They Illtlca for ~lllttisnion 
passed the examination not ouly as a wl~ole mabing 414,, 410, 38'2 marks rcspcctively out of a ~ ~ , " i ' , ~ r i ' v l n c i n '  
maximum of 750; but they passed in the "Proviucial Survcy Examinatiou" Subjects, Draw- 
ing and Mathematics, their marlrs in the former bcing 740, 92, 82 per ceut.; and in the latter 
55, 57, 61 per ceut. Some of the bcst candidates enter for the Roorkee Examiuatiou in the 
hope of passing high c n o ~ ~ g h  to takc Govcrnmcnt and Martinibrc scholarships to c~lablc tllem 
to bear the expense of going through t l ~ c  three years' course of training in the Roorkee College. 
'1'0 gain any of these scholarships a candidate mnst not be lower than fifth on the published 
list. Sometimes these candidates pass well, but not quite sufficiently high to takc a scholar- 
ship, consequently they have not becn ablc to joiu the Engiuccr Class a t  Roorlicc. Others 
many places below them have gone in, as they have becn ablc to meet thc expense. Really 
good men are occasionally stranded for this and similar reasons. l'hcy generally manage to 
pet work of some kind, but not so good or lucrative as they would get in thc Survcy Dcpal-t- 
ment; on the other hand, the Survey 1)epartment accepts men not so well qualilicd as tl~osc to 
whom I have referred. These are some of my reasons for saying that if the proposal made in 
111 above be accepted, I feel sure the rc.cnlt will be satisfactory in proving bcnelicial not o111y 
to the class of young men referred to, but also to the Provincial Survey Depai-tmcnt. 

The above proposals look forward to tlie Roorkee Eugiueer Examiuatiou of June 1906 ; 
but I do not see why a begiuniug should not be made with the cxamiuation of Jliuc 1905. 
OE course, the regulations for the next Julle esamiuatioll cauuot 11ow bc altered ; bnl if i t  wcrc 
announced that candidates who passei that examiuation might be admitted to thc Survey 
Depal-tment on probation for three mouths, the coufirmatiou of thc appointment bcing made 
to depend on the caudidates passiug the required test ia Map rlrawiug a t  t l ~ e  end of thc thrcc 
months, I think there would probably be a doz:n eligible ca~~diclatcs even a t  this first and 
tentative examination, though the notice arlmittiug candidates to the exami~lation mould 
neceasarily be very short. This would give the S u r v ~ y  Cammittec au oppc~rtuuity of judging 
of the proposal as i t  stands. 

I11 the last examination some 35 candidates p3szed in mathemztics and a collsidcrable pro- bIerno~.andu~a by 
~ o r t i o n  of this number in Geometrical drawin? also. OE this number 17 were csamincd in Mr. J.  Eccle;, 
kalcutta, and we may presume that a large numb& of these ware nat ivts  Allowing for this, Superintende11t~2nd 

0 Only nine Earopmns. i t  will be moderately near the t m t l ~  to say that %O* ~ ~ ~ l l ~ ~ n ~ ~ ~ ~ y ,  
candidates passed, so that the supply mould seem to TrieoaometriCal - .  - 

be equal to the demand.  ranch Office, dsted 
The only reason that I can thiuli of against reducing the aga to 20 is that  tlie meu mill 21et Februzrj 1905. 

be much more likely to contract diseases when sant so young to unhealthy climates. This could 
be counteracted by givillg a furt.her year's training or service in somc healthy district. 

I do ro t  azree with Mr. Wood about increasing the range of the present cxnmination ; i E  
considered advisable, by all means make the passing of the Caml~ridge Scnior exami~tation 
compulsory. I doubt, however, whother this would lnezt the views of other echools, such as the 
Mussoorie ones, whence most oE our nssist3nts havc come i l l  t1m.s pajt  .\Ir. WoxlJs notinn 
seems to make our examinat~on suit his school curricululn nlld not the reverse. His rcmark 
that the Surveyor General prescribed tllc XIth Book of Euclid as a rcrnedy for bad Geomctri- 
cal drawing must havc been made under a misapprehension. I asked the Surveyor General 
to enquire if Hook X I could be taught in the school, as such a course would facilitate the 
teaching of Spherical Trigonometry to the successful candidates. 

think i t  would be a great pity to remove Gcometrical Drawing from the list of subjcchs 
examined in, as i t  is a subject which teaches two of the things required in a good surveyor : 
" accuracy " and " neatness." 

I attach Mr. Eccles's opiuiou : he has conducted the examination for many years. Mernoratldum by 
(1) I think tliat WC could secure 20 qualified caudidates annually without lowcriug the S. C .  Bllr* 

etandard of qualification. r:rrd, F.R.S., R.E., 
S.~pel.intendent, 

(2) I tliiuk that tlle age might hc nxlvautagcously lowerecl to 2r1. But from my exI)e. Tlipoltomrtrical 
rience of young oflicers hcre, I agrsc with Mr. l(ccles that we should have to ])c careful about ~ ~ ~ ~ ~ ' $ ~ ~ ~ 1 ~ t  
their health iu camp. The youths wllo joiu us now arc far from robust. 

(3) Formerly we used to examiuc iu English : now we aceelk a High School CCI-tificat~. 
I n  my opiuion this has res~iltcd in a decliuc iu our sta~~dartl .  For cxample, 1 aslicd a European 
officer "where is Mr. Iiugl~es?" He replied " I seen llim over tllerc just now." Hc  aI\vaYs 
used this form of speech, eg , " I doue my work before i t  raiuc 1." '. I brokcll my pc,nciI." 
Speaking generally, the candidates we gct llow arc supcrior i11 matl~cmatics and ability to the 
Provincial officers O F  20  years ago : but they are iuferior iu English and in lcttcr-writing. 
I n  somc ways this is serious, because tllcy call learn mathematics in the Dcpartmcut, b l ~ t  I 
doubt if they will ever lcarn English. 

(4) 1 think that the seutence '. thc most suital~lc who qualify mill be selected " might be 
changed. I t  seems to give rise to misconceptious. TO the bcst of my belief thc appoiutment 
of Enropcans is reg~ilated I)y competitiou : in the casc of natives a certain a m o u ~ ~ t  of sc]cc- 
tion is necessary, as we want our native officers drawn from different 1)rovirlc.e~ and races alld 
not for one. 



Roles for admiwsion (5) At  present there are two examinations, one conducted in English and Algebra outside 
to the Provinoial the Department, the other in mathematics and drawing conducted by the Department. The 
Service. school masters that have been consulted are not in agreement in their recommendations : and if 

we consulted other schools we should probably find other disagreements, We cannot therefore 
accept the Rector of S t .  Paul's proposal, and give nominations until definite proposals have 
been formulated by the educationa! authorities or by a Head Master's Conference; me cannot 
dispense with the L)epai-tmental examination, until the tests applied by schools are definite and 
reliable. 

(6) I see no objection to abolishing Map-drawing as a subject of examination, if me retain 
other forms of drawing. I do not know why Mr. Arden Wood objects to our geometrical 
drawing. I t  is a subject that ensures neatness and accuracy, and these are valuable qualifica- 
tions for a surveyor. I agree with him that Physical Geography and Mensuration would be 
good additional subjects, but we do not want to overburden our candidates. Other schools, 
too, might object to these subjects being included. 

(7) We want candidates who have been educated in mathematics and drawing and 
English : me institute our Departmental examination because we know of no other way of 
testing our candidates. I am rather inclined to agree with Mr. W. W. Hornell'e paragraph 
2 (iii) (61, but the proposal there made hardly differs from the actual present practice. 
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A ~ I  .icco~lirt of the Sciclltific warlc of tllc Sllrrey of Iadia, and n coll~parisou of its progress 
wit11 that of Foreiga Surveys, prrlbared for tlle use of the S~lrvey Con~nlittcc, 1905, 

BY LIEIJ.P.-COI.ONE~. S. G. Rt lnnan~ ,  R.15., P.R S., 
Saperintcndent of Trigunometrical Ss,.veys. 

The scientific work of the Survey of India consists of- 

Principal Triangulntion. 
Levelling Operotions. 
Astronomical 0pcrat.ions. 

Tidnl Operations. 
I\legnetic Survey. 
Solar Pl~otographg. 

Pendulum Operations. 
2. I beg that I may show in a few brief notes the uses and aims of the scientific work of 

lhe snrvey, but before doing so I wish to premise that no distinction can properly be drawn 
between scieotific and practical work. Mauy operations conducted on scientific principles have 
immediate practical uses : they may in fact be likened to the exploitation oE visible outcrops of 
coal. Others are more experimental, and may be likened to borings for invisiklle coal, believed to 
exist a t  certain depths. Others again are speculative, and may be likened to deeper borings, 
made to ascertain the strata in the crust, with the hope that Something valuable, perhaps coal 
or iron or gold, may turn up. But whether such operations are practical or experimental or 
speculative, they all have the samc twofold purpose, viz., the acquisition of information and 
the rendering of that informatiou useful. .Almost ail the scientific operations of the Sur- 
vey of India mill be fotuld to fall into the first category and to possess immediate practical 
11scs. 

3. Before I enter into the details of the different scientific operations of t:hc Survey of 
India, I may perhaps be allowed to refer briefly to the general question of the connection 
between science and surveys in modern times. 

The primary objcct of a i~ational survey is the making of maps, and all operations are 
sliborclinated to that end. I t  is for topographical purposes that a national survey measures 
its allotted portiou of the Earth's surface. If, however, these measurements be subse- 
quently combined with astronomical determinations, the size and shape oE the Earth can be 
deduced, aud a knowledge of this size and shape isessential to astronomers, geographers, 
gc~~logisls and mzteorologists, all of whom look to surveys for information. 

The great accuracy O E  modern astronomical observations for stellar and lunar parallax, 
and the difficulty which n1athcm:lticians still experience in  predicting exactly the places of 
the moon aud the planets, are const:~ntly necessitating more refined determinatims of the 
figure of the Earth, and astronomy is continually bringing pressure to bear upon surveys to 
lend her their aid,-for her celcstinl measurements must always emanate from a terrestrial 
Lnse. 

Man's first conception of the Earth's figure was a plilne : Grcck philosophers thought 
it a sphere : Sir Isnac Newt011 showed t,hat i t  must be a spheroid. Colonel Clarke, of the 
Ordnance Survey, coutended that iL was a triaxial ellipsoid. Modern Geodesy, after encoun- 
tering grcat dillicultics in testing in the field thc theories of Newton and Clarke, has pro- 
nounced it a gcoid. Astronomy now wishes us to tell ber t,he dimensions of this geoid, and 
its departures from a spl~eroid.* 

4. In the days of Everest the figure of the Earth was deduced from linear measurements, 
and the Great Arc c£ India was the only series of triangulation in India origitlally designed 
for a figural determination : all our other triangulation was intended and execnted for the 
purpose of controlli~ig topography. I n  1858 Colonel Clarke showed that the figure and 
dimensions of the Earth could be better deduced from measured areas than from measured 
arcs, and the whole tri;~ngulation of India became at once available for the  discussion,^ pro- 
vided i t  were subjected to astronomical tests. 

A small portion only, however, of the Earth's surhce has so far been surveyed ; and 
our present idea of the dimensions of our planet has been derived from wide generalisations. 
The total area of land and sea amounts to nearly 200 millions of square miles : the areas that 
have been surveyed do not aggregate 6 millions of square miles. 

5. The determination of the figure, and of the dimensions and of the specific gravity 
of the geoid is now in the hands of an Internrtioni~l Geodetic Association, a t  whose conferences 
Professor George Darwin, P.K.S., represents Great Britain : India's co-operation is the more 
valued by the associntion, because she alone of the civilized nations possesses an equatorial 
area, and because she includes witl~in her dominions the highest points of the Earth's surface. 

The amount of money spent annually by Europe and America on astronomical observ- 
ations runs into matly millions sterling : humanity is striving to discover new facts 
concerning tbe m~r iads  of distant bodies moving in space. As her developement progreeses, 
she grows ever more desirous too of investigating the one celestial body, mbich she can touch, 
and on mbich she finds herself travelling amongst the stars. 

* The geoid is the figure enclosed by the surface of the see : this snfice is that of 8 spheroid di~fi,slred by 
protubelances and hollows. 



The difficulties, however, of stndying even our own Earl11 are great, because me are tied Scientific work of 
to its surface : our meteorologists cannot ascentl into the atmosphere, our geologists cannot the Surrey of India. 
penetrate into the interior. We l~avc learut that the globc of rock, which conslilutes our 
interplanetary home, is the source of two great forcer, gravity and magoc~is~n,  and a lrnomledge 
of the actions of thesc fo~ces ha. be~omc of importance to almost cvtary brrnul~ of science. 
Their actions me have discovered are strangely dissimilar, and vary both mith time and place. 

The civilized nationsare now making gravimctric and magnetic surveys of the Earth, 
and are measuring the intensities, the direclions and the pulsations of the terrestrial forces. 
India has been asked to hear her share, and to carry these operatiolls over her own fraotion 
of land-surface. 

( a )  Its Accuracy. 

6. The Principal Triangulatio~~ of India has been repeatedly attacked on thegrounds tha t  
it  is too accurate and too scientific for practical purposes. I n  1800, in 1824, in 1860 
and in 1886 attacks were made, but the Governmeut after enqui1.y ordered its continuance. 
Thc present Feems a good opp~rtnnity to take stock, to Ece what the trin~~gulation bag done 
for us and what it  has cost us, arld to cousider by thc light of modern requirements its accuracy 
and its errors. 

7. The operations of a survey may be conveniently divided into (1) the controlling frame- 
work, (2) the artistic superstructure. I n  discussing errors and accuracy it  is advisable to keep 
these two divisions distinct, for whilst the controlling friimework has to be guarded against 
cumulative errors, the artistic superstructure is only liable to accidental or local errors. The 
framework is constructed as follows :- 

Foundation . Principal Triangulation. 
Plinth , . . , Secondary Trin~ngulation. 
Walls . Tertiary Triangulation and Travening. 

Y o i ~ ~ t s  fixed by tertiary tri;~ngulation or traverse should be sufficiently numerous to 
save the topograpber from cumulative errors. Tertiary trial~gnlation and traverses themselves 
are liable only to accumulate errors over tllc short dista~~ces betmeell stcondary stations. I u  
secondary triangulation the accumulation of errc;r is confincd t o t l ~ e  distance which separates 
stationsof the Princillal Triangulat.ion. I n  all survey operations therefore af ler  the Princi- 
pal Trianplation the accumulation of crnlr is arrcstcd : but \vl~al arrests the accumulation of 
error in the P~incipal Triangulation itself ? T l ~ c  allswcr is that ob:crv:ilions of a Principal 
Triangulation must be sufficiently nccuratc in themselves to avoid emlnrrassi?zg accumala- 
lion8 o f  error. 

8. We have been accustomed to state the error of triaugulalion in so many inches or so 
many feet per mile, nud this custom has led laymen to believe that the crrors of priucipnl 
triangulation are dispersed throughout its length. But the statement that au error has been 
found of 1 foot in a mile, is merely made to enable the merit of the triaugulatiou to be 
gauged: in a leugth oE 500 milee an error generated of a fcot a mile is not dispersed, but 
1s accumulated a t  the ter~niual. I t  l'olloms therefore that the reqriisife precision OF a 
Principal Triaugulation must vary wit11 the dis/unce to be triangulatc~l.* 

The following table shows the relative degrees of accuracy in the tliaug~~latiolis of different 
countries : the precision and lengtll of ILc triangulation of Grcat Britain have been taken 
as the units :- 

* The weight of triangulation varies inversely mith its distance. The error oE mean square increases with 
Jdibtsnce, but in practice the terminal nccumulation over a grent length appears to bo generally more due to 
spetemetic than acaidental errors. 

t aeneral Ferrero's report to the Interuational Coofercnce at Btuttgart in 1898. 

-. .< 

Connlrj. 

Russia . . . . . .  
India . . . . . .  
G~eat Britain . . . . .  
Austria . . . . . . .  
Italy . . . . . .  
S p i n  . . . . . . .  
France (modern) . . a * .  

Prosela (modern) . . . . .  

Ratio of precision 
to length. 

- 06 

0.7 

1.0 

. <-- - 
Precimion of Lenglh of 

pp 

2'0 

2.2 

1'0 

3 3 

3 0 

1.0 

2.0 

2.0 

2'3 

3.0 

3.6 

1.4 

1.25 

1'2 

1.2 

1.4 

1 8  

2.5 

2 6  



Scientifio work of The triangulations of South Africa and the United States are equal in precision to those 
the SnrveJ' of India. of Franoe and Prussia. 

9. So long as a country is isolated, its survey will not concern itself with errors accu- 
mulated nt its frontiers : e country like Prussia whose triangulation meets other triangulations 
on all sides has experienced troubles that India has never felt. But India is  losing her 
insnlarity, and though the loss may be slow, i t  is cerfain. Fifteen years ago the Indian 
frontier topographers began to experience embarrassments, tecause the longitudes of lndiau 
mapping werz 24 miles in error. I t  was futile to tell them, that an error of 2 ?  miles in 
6,000 m~les was a small matter; the error was not dispersed over the 6,000 miles between 
Greenwich and India : i t  came in between our Indian and Afghan topography. The frontier 
surveyors suggested that each meridian should be d~awn in two places on all Indian maps, 
and they subsequently proposed to project transrrontier maps in terms of Europe instead of 
in terms of India, thus transEerring the 24-mile gap from their front to tbeir rear. I t  was 
the topographical surveyor and not the scientific branch, that was experiencing the trouble. 
The incident teaches that an error of Z f  miles may remain unnoticed during a century of 
il~sularity, but that at the first appearance of a small scale transfrontisr survey i t  begins to 
cause embarrassment. 

The accuracy of European surveys gradually increased throughout the nineteenth century, 
and the dificulties of adjusting the discrepancies between contiguous triangulations became 
ever correspondingly greater. Eventually it  was agreed to create a permanent ccurt of 
arbitrat:on, and the International Geodetic Associ;ltion, to which all civ~iised na t io~~s  now 
belong, was called into being. 

(6) Its errore. 

10. ' b e  triangulation of India has been controlled by Base Lines: its errors oE length do 
not therefore need consideration." But Base Lines exercise no control on direction, and if our 
astronomical results are to be believed, the tiiangulatinn has exhibited a constant tendency 
t o  deviate from the true course. Between Karachi and Calcutta an error in azimuth oE 
11" has been generated, and this has increased to 15" at  Mandalay : our trigonometrical 
points in Eastern Burma have consequently been all displaced some 400 feet too far south. 
Between Cape Comorin and Peshawar an azimuthal error of 12" has been generated, and the 
relative orientation of these two places is 200 feet in error in consequence. 

But the chief errors in the framework of Indian mapping are due not to faults iu its 
construction, but to its location on the globe. Owing to errors in the origi~lal obsel.vations 
of longitude the Indian area has been placed on the globe 24 miles too far East : owing to 
obstacles placed by nature in the may of colrect determinations of latitude in Cel~tral India, 
the Indian area has been located some 600 feet too far north on the globe. 

11. Owing mainly tn the deformstion oE the geoid in India, Everest's Figure of the Earth, 
on which all our calculations of latitudes and longitudes are based, has been given a diameter 
too small by 2 miles ; the result is that our maps, though correct in tbeir detail, have all been 
given too large a shore of the Ea~th 's  surface : our distance from Peshawar to Cape Comorin 
has been accurately measured, but we have given it in our maps 11 seconds more of latitude 
than it  has a right to : our distance from Karachi to Mandalay has been made to embrace 17  
seconde more of longitude than it  is entitled to. At present we have no neighbours 
complaining of these overlaps, and the time lias not come for us to trouble about them : it 
would in fact be premature for us to adopt a new figure, when great Earth measurements are 
now in progress in Africa and America. aod it  wo111d be premature for us to attempt a new 
location of lndia on that figure, until our pendulum and astronomical work has been extended. 

12. If we sum up the errors in position accumulated on our frontiers, they areas follows:- 
Pesbawar has been placed too far north in latitude by 400 feet owhg to figural errors 

and by 600 feet more owing to errors of location on the globe : i t  is thus shown on 
our maps 1,000 feet too far north. Peshawar is, moreover, shown 21 miles too far 
east of ~reenwich .  

The Salween has been placed in longitude 1,100 feet too far east owing to figural errors, 
and 24 miles too far east owing to errors of initial longitude : i t  is thus shown 
on our maps 24 miles too far east. The Salween is shown some 300. feet too far 
north, the effects of the initial latitudinal error and of the acc~lmulated azimuthal 
error being opposite in East Burma. 

IS. It is difficult to define numerically the meaning of an embarrassing accumulation of 
error," because as a survey matures it  begins to feel the pinch of errors, which i t  failed to 
notice in its youth. Any accumulation of error is embarrassing that obliges surveyors to 
recalculate their dala. Changes in data due to revisions of computations, even when such 
revisions are based upon important new observations, cause great inconvenience, and decrease 
the value of the data for co-ordination purposes. . 

I n  dealing with ~roblems connected with the determination of the figure of the Earth 
no inconvenience arises from using revised data, and it is relatively to easy to make revisions, as 
comparativeiy few points are concerned. 

* In thc 747 miles separating Karaclli and Altock the error in length accumnlated in the triangulation and 
~liminnted by the measurement of the Attock Base-line wns 99 feot. 



W hen triangulation is being used for controlling maps and co-ordinating surveys, the scientific work of 
aim of adjustment is to avoid purely local distort;ons ; but when it is being employed to thesurvey of India- 
investigate the form of the geoid, it  is of importance only to have correct relations between 
very distant points. In  discussing then the meaning of "embarrassing accumulations of 
error," we have only to consider the geographic purposes of triangulat,ion, and we can dismiss 
from our minds the geodetic. 

14. There is no doubt that the errar of 24 miles in longitude has already become embarrass- 

ing to India : our 
1 

1.000.000 maps have different longitudes to our l-mile maps, and our 4-mile 
-,- - - S -  - - 

maps have longitudes differiup from the other two, and these discrepancies must be incon- 
venient to the great body of map-rrsers, who are nob in the secret of the longitude footnotes. 
The longitude error is in fact so large that it will probably in the future necessitate a revision 
of data : and if such a revision comes to be carried out, the opportunity mill doubtless be taken 
to elimixate also our figural and latitudinal ahd azimuthal errors. 

As to the error of 1,000 feet in the latitude of the triangulation a t  Peshamar, this 
accumulatiol~ causes at  present no inconveniellce : but if our triangulation ever comes to be 
connected with Russia's, the overlap in latitude will amount to half a mile or more, because 
Russia is projecting her triangulation on too small a spheroid, just as we are doing. 
The two surveys will then have different values of latitude for every boundary pillar; 
i t  is impossible to foresee now what course they will agree to take : but iE we may judge from 
examples in Europe, they will refer to the International Association, and they will perhaps 
be advised to correct their data. 

(c)  Ik cost. 

15. I n  a Parliamentary paper published in 1851, Sir A. Waugh estimated the cost of the 
Principal Triangulation a t  Rupees 7-2-5 per square mile. If the same work were to be 
executed now, it  mould probably cost double. Since the estimate was ~repared, triangulation 
has been carried over Rajputana, Sind and the Punjab a t  a cost averaging 15 rupees per 
square mile. The average original cost of the whole Principal Triangulation of India may 
be estimated to have been about 9 rupees per square mile. This cost applies to the area 
actually triangulated, and not to the total area controlled. 

16. I n  1798 Colonel Lambton started working on the network system, but in 1824 Colonel 
Blacker and Colonel Everest substituted the gridiron system and by so doing greatly reduced the 
cost. The wl~ole area of India is almost three times as large as the area t~iallgulated, and as the 
whole has been controlled by principal fixinge, the cost of the triangulation works out a t  about 
3 rupees per Equare mile. '1 he c o ~ t  of a 1 inch = 1 mile survey exceeds generally rupees 20 
per square mile, and amounts at  times to rupees 40 or more. The eecondary and tertiary 
triangulation on which a l-inch survey is based will cost 10 rupees per square mile : the tra- 
versing on which a l-inch survey is based in flat countries mill cost 15 rupees per square mile. 
The Principal Triangulation will therefore increase the original cost OF a l-inch survey by less 
thnn 10 per cent.-by less perhaps than the cost of its fair-mapping. 

17. But a l-inch survey requires to be periodically revised, and the Prillcipal Triangulation 
remains available for all revisions. Moreover, surveys on larger scales than 1 inch are in 
progress throughout the country a t  costs varying from rupces 60 to rupees 200 per squarz 
mile, and these are all based on the same Priucipal l'riangu1;rtion. Furthermore, i t  must be 
remembered that the true expense of our Prillcipal Triangulation has not been its total 
additional cost, but its excess over the cost oE the secondary triangulation, which would have 
had to be substituted, if it bad not been executed. 

18. The differences between our principal and good secondary triangulalions have been 
as follows :- 

( a )  The piincipal costs perhaps 20 per cent. more than the secondary." 
(b) The principal stations are more solidly built, and the positions oE the marketoner 

are carefully protected for the use of the future. 
(c) Our principal trianzulation has generated an error in position of 200 feet and 

in azimuth of 12" between Cape Comorin and Pesl~awar : our good and expensive secondary 
work such as the Quelta Series might easily have generated over the same distance an error 
in position of half a milc and in azimuth of 150". Triangulation such as the Kalat Series 
might well have generated between Cape Comorin and Pesl~amar an error i n  position of a 
mile and a quarter, and in azimuth of 400". Secondary work, such as tbat observed with a 
1%-inch theodolite 011 the Cutch Coast, might have generated an .error oE 5 miles in position 
and of 20 minutes in azimuth. 

(G?) Its uses. 
19. I t  is a great mistake to imagine that the Principal Triangulation of India was executed 

for the purpoee of measuring the figure of the Earth. The Principal 1'7a'angualtion of Iud ia  
was executed to co?ztrol the topograph,y. A triangulation, however, furnishes only the distances 

Secondary is cheaper thnn Principal in that its progress is faster, but dearer in that ite trisuglcs ere 
smallor. In clear weather and suitsble country the extra size of the Principal triangles will at times c o m p n .  
sate the alownesa of progress, and render the Principal on the  whole cheaper than Secondary. 



Soientific worlc of apart of t l ~ c  points lix6.d alld tl~eir mutual dir~cliotls : 111~s~ data are not suIiicieut for topogra- 
thesurvey of I*dia, phy, ~rhicll rcrlnircs the Iatit~~dcs and lollgitlitles of points. In order to convert the distances 

and directions of thc triallgrllxtion into thc latitudes and longitndes of topography, we require 
Iinowledgc of the Earth's dimensions. When Lambton commenced fhe triangulation of India, 
the figure of the Earth was not Itnocvn with sufficient accuracy even for the calculation of the 
spherical exccsses of his trian2lcs. Dorin: his twenty-five years of trigonornetricsl work 
Ile was always, as he cxtcnded his tria,ngnlation, having to rccalculate the Earth's figure, and 
he dicd without having succccdcd in obtaining a salisf;~ctory result. I n  1823 Everejt 
attacket1 the prob!cm, and in thc belief that Lambton's :Ircs had been too short, he extended 
the triangalnt,ion northwards into Central India. l'o his great disappointment a caeful 
determination then gave the polar diameter of thc Eal.th longer than the equatorial. 
Though t.his anomaly had bee11 mel with in other countries, icverest was convinced t,hat the 
fault lay in his measr~rcrnents and not in the theory of gravitat.ion. 

I t  was not till 1830 that Everest succeeded in obtailling a figure of t l ~ c  Earth sufficiently 
accurate for the needs of topographers. 

There is no doubt that Lambton's and Everest's ullexpected iifficultics ett,racted much 
altentiou in Europe : these officrrs werc testing in the field the great Newtonian theory that 
the 15arth was an oblate sphcriod, and their instructive failures took the scientific world by 
surprise. But the interest cxcitcd in tlicir work does not alter the facts, that the Principal 
Triangulation mns executed for thc conlrol of topography, and that its utilisation for figural 
determinations was i n c i d e ~ ~ t ~ l .  

20. The j r s t  great practical use of the Principal Triangulation has been its prevention of 
embarrassing accur~rulations of crrors a t  our frontiers. 

I t s  aeeontl use has been to unify and co-ordinate all the separate surveys of Madras, 
Rornbay, Sind and Bengal ; to give tllcm one origin ; to combine them into ooe harmonious 
whole; to get rid of gaps and overlaps from the internal mapping of India; to Free India 
from the internal boundary disputes that have so troubled other countries. 

I t s  third use has been to facilitate and cheapen by tower stations t l ~ e  topographical 
surveys of the extensive plains of U p p ~ r  India, a difficult country to map, being the only 
large portion cl£ the Eartll's surface t h : ~ t  is flat, intricate and valuable. 

Its fuurlh use has been to enal)le the positions and heights of distant peaks to be 
determined with accnl.acy all along our trans-frontier, and tl~ercby to afford points to t>po- 
grapbers in Afghanistan and Tibet. 

I t s  $f6h use has been to filruish perpetual points for the use of posterity, without 
which revisions of maps would be impoesible. 

( e )  Its fzrture. 

21. The questions, that nriee concerning the future of thc Principal Triangulation, have to 
do, firstly, with tile yrcscrvation of its stat,ious, ancl secondly, with its extensions. 

The measures that have bcen taken to prcserve the stations have uot been altogether success- 
ful and require I think to bc s~~lplemented-but not supplanted -by departmental inspections: 
furthermore, scein: the ilnportance of preserviug all these marks intact, I think that a call by 
the Government of India for a spxial report on t l ~ e  condition of all existing stations, if made 
every 20 years, would tend to prevent the protective work from degenerating into routine. - - 

22. The only future extensions of triangulation that require present consideration are those 
of Burma and Baluchistan I n  Burma the completion of ihe Great Salween Series, the extension 
of the Mandalay Meri.',ioual Series to Sadiya, and the revision of the Assam Valley triangles 
ara required to consolidate thc triangulation east of Chittagong and Gauhati. 

A Yrincipal Selies is being carried ~cs twnrds  from Kalat in order to co-ordinate the separ- 
ate surveys that have been made of recent years in Baluchistan, and to provide a foundation 
for other survcys that arc likely to be required in those regions in the near future. 

23. If WC are to follow the practice of European nations, of the United States, and of 
South Africa, wc should arrangc to measure 2 or :j Base-Lines in Burma, and possibly one in 
Ba!uchistau within the next fcw year?. 

The following table slloms thc number of I3ase-lines of the first class, measured in various - 
countries :- 

I l 

Italy . . . .  
Germany. . . .  
Great Uritaiw . , , . . 
Frnnce . . .  
Russia . . . .  

. . . . . .  India 
Hurrna . . .  

Aroa trinngulatod' Ratio of 
in thousands of squaro Ilnae .lines 

miles. to  area 

l I I 

* Geoernl Ferrero's repott t o  tlie Internntionnl Cenferencs at Stuttgart in  189@. 



There is a Baee-line at  M e g u i  in South Burma, but its length of 3 miles is too small Scientific wotk of 
to allow of its being classified as first-class. The Base-lines in India proper are completed, the 8urrey0f India 
and though it  is a matter of regret that the projected Base-line a t  Bombay was omitted, 
the question is closed: whether our distant successors will reopen it  will depend upon the 
future developments of geodesy. 

In the above list there is little doubt that  the 2,000,OOU square miles allotted to Russia 
are in excess of her triangulated area: prior to 1895 good triangulation bad been carried 
over Western and Southeru Russia, Finland, the Caucasus and the Cis-Caspian provinces : 
aud a great arc of parallel had been taken eastward from Warsaw to Orenburg, and was 
being extended iuto Central Asia. 

(a) Tdeir uses. 
24. Levelli~lg operat,ions conducted on scientific principles form as essential a part of a 

survey as triangulation. Levelling constitutes the framework that controls the vertical measure- 
ments of a survey, gust as triangulation controls the horizontal measoremeuts. In  addition 
t o  affording a bas~s for topographical heights, levellinz contributos to topography by co- 
ordinating the Canal and Railway levels and rendering them available for maps. 

( h )  Errors of vertical angles. 
25, The altitudes entered on Indian topo,al.aphical maps have been mostly derived from ver- 

tical angles: tllc degree of accuracy, with whicl~ these angles have bcen measured, has varied 
from those observed to decimals of a second with large trlescopes to those observed to the 
nearest degree with woodcn clinometers. Our levelling operations have brought to light the 
following errors in  the first class heights of the Principal 'rriangulation :- 

. . . . . . .  Madras Coast 6 feet too high 
Bombay Coast . 17 feet too high . . . . . . . .  M ysore S f e e t t w h i g h  . . . . . . . .  Deccan 7 feet too bigh 
CutchCosst . . . .  l l f e e t t o o b i g h  
Khandesh . . .  l 4  feet too high 
Punjab . . .  6 feet too high 
Gangee Valley . errors va~yiug from 13 feet too high 

to 31 feet too low. 
Errore of height amounting to 20 and 30 feet are oE but little importance in moun- 

tainous regions, but are liable to mislead engineers who have to study the hydrography of the 
plains. 

To take a well-known example-Umballa is in the Indo-Sutlej basin and its height is 
902 feet: Saharunpore is in the Gangetic basin and its height is 903 feet. From Umballa 
to  Saharunpore the ground rises 11 feet in the first 20 miles ; the natural watershed between 
the drainage systems of the Arabian Sea and the Bay of Bengal is 914 feet high near Mus- 
tafabad Railway Station : the gl,ound then falls 7 feet in the 13 miles to the Jumna, and 3 
feet in the 1 7  miles between the Jumna and Sahnrunpore. 

(c) Work in  hand. 

26. The work in hand a t  present in connection with levelling may be classed as followa :- 
(l) Erection of standard henoh-marka. 
(2) Extensions of lines of levelling in the field. 
(S) Prepnration of level charts. 
(4) Preparation for preas ot half a century's levelling results. 

Z7. The sclleme of erecting standard hench-marks has been initiated this winter. From 
inform:~tion received a t  different times there are reasons to fear that numbers of ordinary 
bench-marks are destrojed, when towns expand and when railways or roads are widened. 
I n  tbe last few years we have discovered that the bench-marks between Rangoon and Man- 
dalay have not maintained their original altitudes : the discovery was accidental; we had not 
intended to revise the Burmese levels. Revisions in India might bring to light similar dis- 
placements. We now proposed to erect standard bench-marks in the important towns of 
India: these new marks will be solidly built in careEully chosen places, and will be handed 
over to the local engineers who will report to the Survey annually ; their heights will be deter- 
mined by levelling and engraved on the etones. 

(d )  Projected extensioas. 
28. The lines of levelling that remain to be eseouted may be divided into three classes : 

(i) The scientific, which are required to close circuits and to furnish the closing errors 
for the forthcoming adjustment of the level net. These amount to 6 years' work. 

(ii) The engineering, which are required by the Public Wcrks Department to control 
and unify their Canal and Railway levels. These amount to 17 years' work. 

(iii) The protective, which are required to fix the heights of our standard bench-marks 
and to preserve thereby for posterity a few of the altitudes determined in our 
time. l'hese amount to 20 yeare' work, 

a E 



Scientifio work of Of these three classes the third is of supreme importance : to postpone, however, the lines 
the8nrvey of India. of levels required by the Public Works Department for 20 years is practically to them 

altogether. 
For many years past the levelling detachment has been assisting the Public Works Depart. 

ment and has furnished bench-marks to the Bengal State Railways, to the Burma Railways, 
to the Burma Irrigation Department and to the Irrigation Department of Sind. There has 
been no opportunity of completing the scientific lines, which are wanted to consolidab the 
network. 

29. The ~ r e ~ a r a t i o n  of Level Charts was commenced thirty-eight years ago : 34 Charts have 
been published, and 112 remain. Level Charts are intended to show all Canal and Railway 
lcvels in terms of the datum of the Survey, and mill be of use to both engineers and topo- 
graphers. 

(e)  Comparison with foreign surveys. 
30. I havc endeavourcd to ascertain the amount of levelling executed in Europe 2nd 

America, but i t  is difficult to obtain statistics : in  all countries the publication of results lags 
behind thc fieldwork. 

India:  Up to May 1904 there had been executed in India 15,500 miles of precise 
levelling. 

G ~ e a t  Briloin : Prior to 1861 the Ordnance Survey had executcd 4,000 miles of accurate 
levelliug in England and Wales, 3,000 miles in Scotland and 1,500 miles in  Ireland. Those 
operations have been widely extended since 1861. 

France: Prior to 1899 France had carried out (a) 7,000 miles of levelling of the highest 
dcgree of accuracy, ( b )  10,500 miles of a class of levelli~lg, denominated by her surveyors 
second class, (c) 4,900 miles of so-called third class, (d) 10,200 miles of so-called fourth class. 
Thc lower orders of levelling are used in France to break up the fundamental network isto 
smaller areas.* 

United Slates: I n  1899 the Survey adjasted their precise level net; 19,755 miles of 
~recise levelling were included in the net: between 1899 and 1903 additional first class level- 
ling extending over 6,000 miles was carried out.* 

Gerfrfan,y: Prior to 189.2 Germany have carried out 18,600 miles of first class levelling, 
and Austria had ca~ried out 10,000.* 

Japan : Prior to 1898 Japan had carried out and projected 5,700 miles of levelling, of 
precision.* 

31. Ratio of first class levelling to area :- 
German~ in l892 . . . . . . .  - +  Great Britain in 186i . . . . . . . .  n 
Augtria in 1892 ! , . . .  3)  
Japan in 1898 . , . . " " ' P  
Frsncein1898 . . . . . . . . .  
India in 1906 . . . . . . .  
United Ststes in 189; . . . . .  . . . f 

Seein: how valueless large portions of the Indian area are, no one could advocate that the 
ratio for India should be raised to that of Great Britain. American surveyors would pro- 
bably take exception to the ratio allotted to their country, as it makes no allowance for the 
large unsurveyed regions that form part of the United States. 

32. I n  adjusting the errors of her levelling net, France had to take into account that her 
lines had been connected with those of foreign countries at  18 different points, viz.:- 

With  Spnin et thiee pointe, 
,, Italy nt three  point^, 
,, Ssitzeiland at five points, 
,, Germany at thiee points, 
,, Belgium et four poiuls. 

Owing to the errors in her connexions with France, Switzerland had to revise SO 
miles of levelling in 1896 and 183 miles in 1897. India's insularity renders her levelliug 
independent oE forcign checks. 

(f) Their coat. 
33. Seeing how useful our levelled heighte and bench-marks have been in India to the 

engineering departments, i t  is questionable whether we ought to charge the total expenditure 
on them against topography. If, however, we decide to do so, the cost to topograp11~ of the 
lcvelling control, up to the present time, will work out a t  about nine nnnas per square mile of 
area controlled. 

On the average four bench-marks bave been erected in every oneinch Standard Sheet 
of surveyed area. 

VI.-T~E ASTRONOMICAL OPEBATION~. 

(a) Primary aims. 
34. The primary duty of the Aetronomical party is the location of India in ite correct 

position on the globe. The origin of our triangulation is a ~ o i ~ t  in Centrol India : we have 

Reporls of the Internation01 Conferences, SluMgmt 1888, Parb 1900, Coponbagen 1902. 



had to detel<rnine astronomically the terrestrial position of this point, and wc have had to ~aie~tifio work of 
determine astronomically the terrestrial  direction^ in which our several diverging ~eries of thOSurv'y 'jf India 
triangulation bave trended : one series has run into Makran, others into thc Punjab and 
Himalaya=, others into Ascam and Burma, othrrs into.South India, and in spite of unremitting 
care, all these have developed errortl of orlentation and direction. 

The area of India is more than one-fourth oE the total triangulated area oE the world: i t  
is the largest triangulated area that has yet beeu undertakeu by one ~urvey  ; i t  is the largest 
triangulated area that has ever been made to emanate from a single point: and our astrono- 
mical officers hare had to fit this area illto its true positiou on the globe. They have had to 
discover the relative dimensions of the area to be located and of the globc receiving it : they 
have had to keep a watch on the tl.iangulation, to see that it is not treepassing bcyond onr 
cor~.ect frot~tiers and coasts, and to warn us of the errors, lhat we shall have to deal with, 
when we meet with o foreign survey. 

I t  must be remembered that nature has  laced obstacles i n  the pat11 of astronomical 
surveyors in India : the direction of gravity is the only tcst they have of verticality, the su~face 
cf liquid at  rest is their only test of horizontality, and in no other rar t  of the world has the 
direction of gravity been found to undergo such abnormal variations, as have been discovered 
by the Ru~sians in Fergana and by ourselves in Northern India: iu no other country does 
the surface of liquid at  rest deviate so much from the horizontal. 

36. There appears to be an idea that the primary object of our'astronomical ~ o r k  is the in- 
vestigation of moubtain attraction, and of deflections of the plumb-line.- But this is a mistake. 
Its true goal is the determination of the geographic errors cf area, shape, and position, that 
have bfen generated by the Iriangulation. But just as the-triangulators found tbemiclvcs 
unable to control the topography without a knowledge of the figure of the Earth, so have the 
astronomers found themselves unable to control the t~iangulation without a krom!edge oE 
the direction of gravity. Just as the triangulators bad to digress, and make Earth measure- 
ments, FO have the astronomers had to halt on their may to investigate the attractive effects 
of mountains. 

I t  is {rue that discoveries made in the course G £  these secondary operations have won 
the interest and sympathy of learned societies in Europe : the discovery that an extraordinary 
deficiency ( f  matter underlies the Himalayas, that a range of mountains is hidden and buried 
beneath tbe plains c.f Central India, that staward defleciions of gravity prevail round thc 
ccasts of Southetn India,-these discoveries bave led geclogists and geodrsists to prcss for a 
further inves~i~at ion of the distritulion of mass in the Earth's crust. But tbe i~~te res t  that 
bes been awakered does not alter the fact, that the primary object of our astronomical 
operations is geographic. 

( b )  The heights of Himalayan peaks. 
36 .  Difficult questions have ar i~en in connection with the heigbts of tbo Himalayan ancl 

trans-frontier peaks : our values for these heights are in elror, (lally) because of the extra- 
srdicary deformation of tbe level aul.face a t  the observing ~tat ious in tub-montaoe regions. 
(2ndly)  because of our ignorance of the la-ws of refracticn, when rays traverse rarefied air in 
snow.covered r~gions. (3~rlZy) becaure of cur ignorance of the variations in  the actual heights 
of peaks due to the increase and iecrcaze of snow. I t  is part now of the programme of the 
Astronomical Party to determine the elrors in height arising from geoidal deformations, to 
invcstigale the laws of refraction at  high altitudes, and to measure the actt;al variations that 
are occurling in the heights of peaks. 

37. There are but three known methods of determining the height of a station, ziz., (1) 
by spirit level : (2) by .atmospheric presaure : (3)  by angular measurement : of tht se three 
methods the first two require the station itself to be visited, and the third alone is available, 
when the station is inaccessible. 

To obtain an idea of the degree of uncertainty, which attaches to values oE heights 
determined from very distant observing stations, we may suppose that an observer measured 
the elevation of Mount Everest from Darjeeling in Octobcr and again from the plains 
of Bengal in April: his secorid series of observations might give a larger value of height 
than his first series by LOO feet on account of geoidal deformation, by 300 feet on account 
of inequalities in refraction,* and by 100 feet or more on account of increase snow,- 
by 500 feet in all. 

I do not presume to argue that  our heights are in  error by this amount, but I do say 
that {he above figures give a fair numerical idea of the rangc of uncertain1 y. Apart from 
t~pogra.~hical  requil~ments, i t  is of interett t o  the world at  large to know the heights of the 
highest ~ o i n t s  oE the Earth, and the duty of determining them bclongs to the Indian Survey. 

38. The values of height now attaching to the three highest mountains io the world are 
by no means the most probable. 

aekghts of the t h e e  higAest mownlains i n  tlre world.  
Prcscnt Survey values 01 l o s t  probal,le 

he~ght.  valucs. 
Mouut Evereet . . . . . 23,002 feet 89,141 fect. 
K1 S . . . , . .  2&250 ,, 28,191 ,, 
Kancbanjanghn . . . , 

-- 28.146 ,, 28,226 ,, 
* Refl-adion ie probably l e ~ ~  at I?al.jeelirp ttao over Ihe plains: if thercfore tho same c ~ - ~ E ~ i ~ ~ t  be 

employed, the height obtained from Darjeeling will be less than that obtained from the phins. 
2 s a  



Scientific work of It is possible that we are robbing Kanchanjangha of the honour of second place. 
the Survey of In&aia. My most probable valucs of height have been derived from observations of retraction 

that were not available, when the present Survey values of height were adoptcd. It would, 
however, be premature to e~change yet our present values for the most probable values, for 
nothing leads more to confusion than repeated alterations of data. 

I t  is true that the values a t  present most probable would be improvements on the 
accepted values, but we want something more than improvement or correction to justify us 
in changing data : we want finality and certainty, and these we shall never attain, until we 
appreciate the magnitude of the problem, and go systematically to work. I n  the course of 
the Trigonometrical Survey we have accumulatd a mass of evidence relating to refraction, 
but i t  is entangled with the effects of local attraction and of snowfall, and it  cannot be 
classified or utilized, until we have disentangled the three. 

(c)  Special dutiea igt the  past. 

39. The Astro?omical Party of tlic Survey has bcen often called upon in the past to pcr- 
form miscellaneous duties, that would in Great Britain have fallen upon the staff of Greenwich 
Observatory. I t  has had to observe Transits of Venus: in 1894, 1895 and 1896 it  was 
observing in Persia and Europe to determine the error of Indian longitudes : in 1898 it  was 
deputed to assist the Astronomer Eoyal in observations oE the total Eclipse of the Sun. It 
has worked in conjunction with. the Government Astronomer a t  Madras to obtain a fun- 
damental value of latitude for the lhdian Star Catalogue. 

( d )  Special future work. 

40. The Director oE Kodaikanal Observatory requested the Survey some years ago to 
determine his geographical co-ordinates both astronomically and by triangulation : I regard 
this request as of first impoitance, but no officers have been available for the work. 

41. I t  is to  be hoped that in the future the Astronomical Pai-ty may be given an oppor- 
tunity of determining the mean density of the Eai-th: Astronomers Royal did this for Great 
Britain a t  Schiehdlion and Ca~diE, and the Ordnance Survey made a fine determination a t  
Arthur's Seat a t  Edinburgh. The three mcasures were, howevcr, not accordant*, and a 
determination in the low latitudes of India mould be a valuable contribution. The present 
time is peculiarly opportune, because me could count upon the co-operation of our pcntlulum 
party : in no one of the British dcterminations could astronomical and pendulum ,obscr- 
vatious be combined. When the~efore the Ordnance Survey had to deduce the wc~gbt of 
the Earth from the weight of Arthur's Scat, they were not aware of the density of the crust 
underlying Arthur's Seat, and they were obliged to assume that it  was normal : if we 
undertook to measure now the relative weights of the Earth and Mount Abu, we could with 
our pendulums discover whether the foundations to Mount Abu were abnormally heavy or light. 

(e) Comparison with foreign rurvey~.  

42. The errors in the geographic pcsition and area and shape of a survey are determined 
by astronomical measurements of latitude, longitude and azimuth a t  stations qf its triangu- 
lation. The following table ~hows  the present position of the Survey oE India as compared 
with other surveys :- 

Germany . . . . . .  
Trane-continentaL triangulation of America 
Great Britain . . . . .  
Austria . , . . , . 
Prance . . . . . .  
Itnly . . . . . . .  
Ruesia . . . . . .  . . . . .  India proper . . . . .  Baluchistan 
Burma§ . . . . . .  
Kashmir . . . . . .  

The p ~ p o r t l o n d  number 01 stutions of kh~ 
Iriangnlotion at which n r t r o n o m i c ~ l  

obaervntlons hove beeu madet 

1 in 3 
1 i n  2 
1 i n  7 
1 i n  6 
l i n  8 
1 in 11 
1 in 12 
1 in 11 

0 
0 
0 

Tho tolnl 
number 01 arcs 

of longitude 
m.l.,,rtdt 

I I 

Mr. Maskelyne at Scliiehnlliou . 8'56 
Sir George Airy nt Cardiff . 6'57 
Sir Henry James at Edinburgh . 5.32 

t Reports of the International conferences at Stuttgart 1899 and at Copenhagen 1903. 
Many of the arcs of longitude measurcd by Great Britain cross the English Channel end the 

it is doubtful whether these should be included in the table. 
5 Including the Manipar Meridional Series. 

Atlm tic, 



( f )  Normal future work. 
43. Observations for latitude are still much wanted on branches of our triangulation, work 

the Survey of India. 
more c~pec ia l l~  in Burma, Baluchistan, Kashmir and the Himalayas. 

Observations for azimuth will be required on future extensions OF the triangiilation. 
The measureme~~t of a few additional arcs of longitude in Burma, the Punjab, South 

India and Kashmir has for many years been considered desirable. 

( g )  Inlerna:ional determinatiow of the variation o;f latitude. 
44. Of recent years endeavours have becu made in Europe and America to measure thc 

changes in the positions of the Earth's centre of gravity and of the Earth's rotation axis ; 
that changes arc always going on has been made clear by the discovery that the latitude of 
every place is continually varying. Some few ycars ago an International Congress decided 
that a systematic invcstigat,ion should be madc, and they suggested that the Eal-th should be 
surrounded by a girdle of special observatories. The parallel of 39' noi-th was selected for the 
girdle, with thc result that threc observatories fell in the United States, one in Japan, one 
in Russia, one in Sardinia. The Russian Govern~ncnt was asked in accordance with this 
scheme to erect an obscrvatory a t  Tschardjui : Russia had been already for some years observing 
the variations of latitude a t  Pulkowa, at  Moscow, at  Warsaw, and a t  Kazan, and the new 
obscrvatory a t  Tschardjui madc her fifth. India has EO far not been asked to contribute to 
this work : she profits nevei-thcless from the results. 

(a) The progress of  foreign surveys. 
45. The number of etations, a t  which the pendulum had been observed prior to 1903, 

were*- 
Grcat Britnin . . 63 I Germany . . . 200 
Italy . . . 193 United Stetea , . 108 
France . . 8 9  Russia . , . 153 
Austria . . 669 India . . . 29 

Pcndolum observations are now bcing taken by the surveys of France, Germany, Russia, 
Austria, Italy, Japan and the United  state^. 

Fraucc has volunteercd to undertakc a gravimetric survey of the Andes: Germany has 
undertaken one of the oceans and coast liues of the world ; the United States and Russia have 
enormous areas of their own; and Great Britain sent a complete pendulum equipment to 
the Antarctic two-years ago. 

46. But for pendulum research the most interesting place on the Earth is the mountainous 
region of Northern India, and the International Conference that met a t  Copeuhagen in 1903 
passed tllc following resolution on this subject for ~ubmission to the Government oE 1ndia.t 

" I1 est desirable qu'on f s s e  dans les Indes anglaises une 6tude approfondie de la reparti- 
tion de la peeanteur, tant dans les contrks montagneuses qne dans les plaines. 

"Attendu que c'est seulement par cette Btude qu'on pourra obtenir une representation 
"exacte de la distribution des masses dans I'bcorce terrestra et dc la forme du gBoide dans 

ces contrBes." 
The British Ambassador a t  Berlin submitted the above resolution to the Government of 

India on October 6th) 1903. Pendulum observations were commenced in India in  1904.j 

(h)  The purpoees served by Pendulunt observations. 
4.7. Pendalum observations measure the intensity of gravity and are of use- 
l s t l y .  For correcting and pei-fecting our astronomical checks on the triangulation. 
2ndly. For determining the earth's ellipticity by a method independent oE arc-measureA 

ments. 
3rrllg. For investigating the departures of the geoid from a Newtonian spheroid. 
dtlrly. For investigating the constitution'of the earth's crust. 
The 6rst purpose served by pendulum observatione is therefore geographic, the second 

and t h i ~ d  are astronomic, the fourth is geologic ; all are geodetic, 
48. We are  profound!^ ignorant of the constitution of the earth : we do not know if its 

interior is rock or metal, solid or molten : we talk of its crust, hut we do not know if it  has 
a crust distinct from its core : we do not know if the existence of high mountains is an 
incident of the Earth's surface only, or if their superincumbent weight is producing inequali- 
ties of dcnsily at great depths. We do not know how these mouutains have arisen. Pendu- 
lum operations have consequently a high value and interest for geologists and geodesiets. 

lieports of the Iuternationnl Conference3 at Paris in 1900 and at Copenhagen in 1903. Observntione at  
39 pel~dulum stations in India mere mnde between 1866 and 1871 : the work was stopped bccanse the only 
ap arstua procurable was too henvy and wrarieome. Of the 63 stations appe~taining to Great Britain, but 16 
faQ i n  Great Britain itself : the remainder, though occupied by British observers. fall in Spitzbetga, 80~1th 
America, and other places. 

t See A Prooeediugs No. 2, Dccember 1903, Department of Rcvenue and Agriculture, Goverumentof India. 
f The Surveyor-General had obtained the mnction of Oovernmeut to the parohaee of B penduluffi 

appnratue i~ 1902, and had thue antioipated the winh of the International Conference. 



Scientific work OF Geographical, astronomical and geological observations havc all in lheir turn revealed 
LbeSuwe~ of India. peculiar physical features in the Himalayas, and we are now calling the pendulum to our aid 

to supplement our knowledge of Himalayan structure. 
49. But when discussing the numerous uses of pendulum observatious me must not lose 

sight of the importaut fact that the pelldulurn is primarily a surveying instrument. The con- 
nection between topogr:~phy and pendulum work i ~ ,  however, too complex to be described clearly 
iu a single aenteoce, i~nd must be traced step by step, as follows :- 

(i) The geographical adjustment oE the triangulation is dependent upon astronomical 
observnt ions. 

(iij The correctuess of astronomical observations depends upon the direction of 
gravily. 

(iii) We cannot vneasure the direction of gravity, becausc we have no zero from wliicll 
to measure. We can measure the Ireighl of a station, because the mean level 
of the sea is a reliable zero : we can measure temperalures, because the freezing 
point of water is a reliable zero : wc can mrasure the deviation of the needle 
from true north. But we cannot measure the deviation of gravity from the 
true vertical, because the true vertical is not discoverable by observation, as 
the true north is. 

(iv) Owing to the deflections of gravity, astronomical measurements may cause an 
error of 800 or 1,000 feet i l l  the geographical position of any point, and an 
error of a mile in the position of a Himalayan point. 

(v) No deflections of gravity would occur on a perfectly level spheroid formcd of 
homogeneous spheroidal layers : they are caused by the irregular distribution 
of masses at  the earth's surface and in the earth's crust. The pendulum is 
required to demonstrate the true distribution of mass, and to show to us the 
extent to which onr actual earth differs from a level spheroid composed of 
homogeneous layers. 

(vi) I f  we know the meon density of the earth and the local distribution of mass a t  
i ts surface, we can calculate the amount that gravity will be deflected from 
the normal. By providing us therefore with an ideal spheroid, the rendulum 
supplies the zero, which nature has failed to furnish. 

50. The primary use then of pendulum work is that it enables the surveyors to corrtct their 
astrouomical ~esu l l s  for the unavoidable errors caused by deflections of ~rav i ty .  The location 
of India ou the globe has, for instance, rested up011 astronomical ohtcrvatic~~s made at a point 
in Central India. Everest selected this spot, because there mere no moulltains visible, a rd  
because i t  ceemed to be a place at which the i i rect io~~ of gravity would be trncly vertical, 
and at  which the instrume~ltal levels mould be truly horizontal. Bnt only in the last few 
years we hnve discovered that Everest's po;nt is situated O I I  the :carp of a buried range or 
tnble-land ; this range is deflecting gravity out of the normal, and must have disturbed the 
horizontality of Everest's levels : pendulum observations will clisclose the mass and position 
of the hidden rauge, and will ennble us to compute corrections for the astronomical results. 

Thus it  will be seen that pendulum observations are used to control astronomical results, 
ju6t as astronomical observations are used to control the triangulation, and as the triangulation 
is used to control the topography : all are liuks in one claiu. 

(a) Retros~ect. 
61. The investigations and writings of Professor George Darwiu have withill the last 

thirty years coneiderably ilrcrea~ed our knowledge of the tides. Though me are still uuable 
foretell the course of the tides at  places, where no observations have been taken, ).et our 

at  port€, a t  which the tides have been obsened, are now attaining au accuracy, 
which would not bare been credited half a century ago. 

52. Tidal ope~ations in India were initiated for the following purposes :- 
(l) To provide a datum Eor thc levelli~lg operations of the survey. 
(2) To afford data for the calculation of tidal predictions. 
(3) To obtain evidence of the rising and sinking cf land, and of variations in mean 

sea level. 
63. Up to 1883 predictions of the tides were calculatfd by an arbitrary method wbioh made 

no alloaauce for what is known as the diurnal inequality." 
I n  home waters the diurnal inequality is l~ractically absent, and the European Admiralties 

and Surveys have never been really troubled by it,. But in Indian waters it is very large, 60  

large that in some of our ports a t  certain times there is only one tide in 24 hours. Owing to 
this phenomenon the earliekt attempts a t  tidal prediction ml~ich were made in India for 
Karachi and Bombay were not successful : and for manv years all endeavour8 t o  foretell the 
tides a t  Aden failed. In  1883 Dsrwio revised the method of Harmonic Analyris, a8 applied 
to the tides, formulated by s i r  Willlam Thomson in 1873, a ~ d  we are now able to unravel 

.- 

Thin inequelity ia eclsily understood from a diagram. 



their extreme complication in Indian waters. The average error in the predictcd height of BoientMcworkof. 
high water a t  Adon is now one mob. If we reflect that the motions of the Sun and Moon, the '" sumy OE1nua* 
oomplcx of our coasts, tlie ever-varying depths of the sea, and the Earth's rotation and 
figure are all involved, me cannot but regard modern tidal prediction as one of the greatest 
triumphs of science. 

India was the first country to adopt this method of prediction : her success has been extra- 
ordinary, and her has been slowly followed by Canada, the United Stake, by France 
and other European nations. 

By means of Harmonic Analysis we can separate the observed tides into twenty-four 
components, and by m a n s  of Lord Kelvin's tide-predicting machine me can again combine 
these components, and discover mechanically the actual tides of the future. For many years 
India was the only country that a tide-predicting machine : but latterly France, the 
United State?, and Canada have had machines constructed. The tide-predicting machine of 
the Iudis? Goverllrnent has bcen used in Europe for the tidal predictious of British colonie~, 
and for this reason has never bcen sc~l t  to India. Fur many years it  stood at  Lambctl~, but 
has lately bcen received a t  the National Physical Laboratory a t  Teddington. 

54,. The predictions of the Indian tides are carried out under the following quadruple 
arrangement :- 

(i) The tidal observations are taken under the superintendence and orders of the local 
port officers and engineers. 

(ii) The Survey of India has the duty of inspecting the ecveral tidal observatories and 
of maintaining unifnrmity of method : the Survey of India has the further 
duties of reading off the tidal diagrams and of calculating by Harmonio 
Analysis the twenty-four tidal cornponcnts. 

(iii) The National Physical Laboratory in England cets the tidal machinc to accord 
with the results of our calculations, and prepares the tidal predictions from the 
curves drawn by Ihe machine. 

(iv) From the beginning, the operations have been under the scientifio direotion of 
Professor Darwin, whose advice has been constantly sought. 

55. I f  tidal obserdations are take* for 5 years, eufticient data-are accumulated to  enable 
predictions to be made ; the present predictions for some of the Indian ports are being still 
based upon observations taken more than twenty years ago and continue to be accurate. But  
lest in the course of yens the tides may be slowly varying, or lest tho relative heights of sea 
and land may be altering, a few observatories have been established on a permanent basis. 

Betweeu 1674 and 1904 tidal observations were taken at  4.2 places : of these observatories 
34 were temporary and 8 permanent. At  the przsent time one temporary observatory and the 
eight permanent are working. 

Of our 42 tidal observatories two were in the Red Sea, two in Arabia, one in the Pereian 
Gulf, one in the lfaldives, three in Ceylon, one in the Andamans, twenty-four in Indi i  and 
eight in Burma. 

(6) Comparison8 with Foreign aurveys. 

56. The levelling results have been tested against tidal determination9 of Mean Sea Level 
a t  20 different places on the coast3 of India. 

I n  Great Britain, prior to 1861, the levelling results of the Ordnance Survey had been 
compared with tidal measurements of Sea Level a t  SO places in England and Wales, a t  18 
places in Scotland and at  21 places in Ireland.* 

The following table ehows the number of permanent tidal observatories workiug i n  
1902t :- 

Length of 
Ccuntry. const.line in Obsematories. No. of tidal 

miles. 
71 . . . . . . . . .  Tonqnin (France) 

Bust ria . . . . . . . . . .  
Holland . . . . . . . . . .  
Denmark . . . . . . . . . .  . . . . . . . . .  Algiers (France1 
Germany . . . . . . . . .  . . . . . . . . .  Now sonth ~ a i e s  
France. . . . . . . . . . .  
Italy . . . . . . . . . . .  
Canada. . . . . . . . .  
Russia. . . . . . . . . . .  
Japan . ~ . . . . . . . . .  . . . . . . . . . .  New Zealand 
Great Britain . . . . . . . . .  
Indin . B . . . . . . . . .  

* Abstracts of B irit Levelling, Ordnance Survey, 1861. 
t Internstionol tonferenccs, Stuttgart 1898 and Copenhagen 1903. 
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( c )  Futtrre work.  . . 
Scientific work of 
the s u n ~ y  of India. 67. The following tidal work will be carried out by the Survey oE India in future :- 

(i) Maintenance of 8 permanent tidal observatories. 
(ii) Annual Calculations for the tide-predictions for 42 different pods. 

(iii) Opening of new tidal observatories, of which two have been proposed for the Malay 
l'euinsula, one for the Red Sea aud two for the Gulf of Cutcb. 

(a) Scient8c investigations. 
68. Up to a few years ago it  was generally held by geologists that the e a ~ t h  was a globe 

of molten matter enclosed by a thin crust. Lord Kelvin has, however, shown that such a globe 
would yield to tidal forces, and that tho oceanic tides mould then be imperoeptihle. The 
oceanic tides consist in a motion of the water relatively to the land, and their existence proves 
that the land d0.s not yield with pe~fect freedom. From the fortnightly tido observed in 
Indian watera. Lord Kelvil~ and Professor Darwin have shown that the Earth possesses a 
rigidity greater than that of solid glass, though not greater than tbat oE solid steel. 

59. I n  my previous note on Astronomical work I alluded to the variation oE latitode : this 
phenomeno~l has heen attributed to shiftings of the earth's axis oE rotation, 10 movemeuts 
oE the earth's centre of gravity, aud to variations in the position of the equatorial protu- 
borance with reference to places fixed on.the carth's surface ; a-, the axis of rotation and the 
centre of gravity and the equatori;~l protuberance shiEt, the oceans become disturbed, and a 
tide becomes generated. We are endeavourin: now under llle direction of ProEessor Darwin 
to detect a tide nt Karachi correspouding in its period of 430 days with the variation of 
latitude : the United States Geodetio Survey have discovered such a tide on thc coasts, and 
the Geodetic Survey of Holland has also detected it. Tbis tide is of course minute, as the 
movements of the Earth's axis are small : if t,he d i~~lacerne l~ ts  of the axis were considerable, 
whole continents would be drowl~ed by gigantic waves.* 

60. A Magnetic Survey of India was proposed in 1896 by Sir John Eliot and General 
Strahan, and was recommended by the astronomerj, who visited lndia in 1898 on the occasion 
of the total Eclipse of the Sun.? At the outset ttere was some uncertainty as to whether the 
work should be undertaken Ly the Survey of India or by the Meteorological Department and 
it  was eventually decided that the field work should he carried out under the Surveyor-General, 
and that the fixed observatories should be under the Meteorological Reporter. By mutual 
agreement, however, the Meteorological Reporter has now handed over the charge of four of 
the five observatories to the Surveyor-General. The magnetic survey of India was begun in 
LBOO. 

61. Many branches of science are interested in a magnetic survey : the meteorologists require 
it  to assist them in their investigation of the connection between sun spots and rainfall: the 
geo.logists expect it  to show them the positions of magnetic rocks : geographers and uavigators 
der~ve from it their knowledge oE the declination of the compass, and the secular changes in 
the declination. - ~ 

The existence of magnetic rocks in the crust can at  times he detected by ordinaly corn- 
passes, hut if iron ore is I!.ing concealed a t  any great depth from the surface, its presence 
would be only discovered by a systematic and rigorous sllrvey. 

Though the magnetic surveys O F  Europe and America have greatly progressed of recent 
years, hut a small fraction of the surface of the globe has as yet heen examined. We do not 
a t  present know whether the Earth's maguetism id due to permanent centres of attraction or 
to its rotatory motion : we do not know whether the Enrth is a permanent maguet or not. 

( a )  Dates of Magnelic discoveries. 

62. 1492. Discovery that a needle does not point true north, and that its declination differs in 
dzerent  parte of the earth. 

1576. Discovery that the north end of a needle, if properly balanced, will dip below the 
horizon, and that the amount of dip differs in different parts of the eartb. 

1634. Discovery that the magnetic declination constantly undergoes slow changes in the 
course of years, and that the rate oE its change differs in different countries. 

1720. Discovery that the etrengtb or intensity of the Earlh's magnetic force differs in 
different countries, and a t  different times. 

1722. Discover that the magnetic decliuation is subject to an appreciable diurnal tide, 
and t i a t  the range of this tide diEers in different countries and at  different 
608SOnB. 

19tli century. General Sabine shows that the Earth's magnetism is not only a telluric 
but a cosrnical force. 

Darwin's Tides : page 230. 
t Sed reports by Sir W. Christie, K.C.B., F.R.S., end Sir Normen Lookper, B.C.B., F.R.s, 



DEHRA DEN, 
February l s t ,  1905. 

( h )  l i e  Indian Magnetic Survey. 
63. The immediate aim of a modern magnetic survey is to determine the declination, the Scientific work ot 

dip, and the intensity of the Earth's magnetic force in every portiou of the area involved, and the Survey of India. 
to measnre the several changes that these elements undergo. 

I n  the magnetic survey of India five field parties have been observing the declination, 
dip and intensity in differe~lt parts of India sinre 1900 ; annual observatious have also been 
taken a t  17 "repeat" stations to test the annual local variatious in the elements ; and continu- 
ous photographic records havc been obtained at  five observatories of the direction and intensity 
of the magnetic force. 

64. The preliminary magnetic survey of India will be completed in 1906. Charts will then 
be prepared to show the localities where magnetic disturbances exist, and a detailed magnetic 
survey of those localities will becommenced under the guidance of the Royal Society. 

I n  projecting the detailed survey, the Survey of India, conscious of a heavy responsibility, 
nil1 rely upon the CO-operatio~~ of the i\Ieteorological Reporter and of the Director oE the 
Qeological Survey. 

We have been much indebted to Sir Arthur Riicker, K.C.B., F.R.S., for his interest, 
advice and i~istructions, and we count with confidence upon the continued sympathy of this 
eminent physicist. 

(c) Comparison cf the lWagnelic Surveys of  Great Britain and of India.  
'65. The first complete Magnetic Survey was that of Great Britain in 1837-38. The 

example set by Cireat Britain was followed by Austria, Germany, Holland, France, Canada, 
Russia, Italy and the United States. 

I n  1857-62, after the lapse of 20 years, Great Britain repeated its original magnetic 
survey in order to investigate the changes that had occurred. 

Between 1884 and 1888 Great Britain carried out a third magnetic survey, and between 
1589 and 1892 it  amplified this survey, and made it  the most detailed of the world. 

Our present Magnetic Survey is the first attempted in India, but magnetic observations 
have been taken since 1846 at  the Observatory in Colaba, which was established by the East 
India Company, and this continuous series is undoubtedly a very valuable record. 

66. The following Magnetic Observatories are now working :- 

Average distenoe in India 39 miles. t Report on Indian observatories. 2 P 

I n  Great Britain. 
Greenwich. 
I<ew. 
Stonyhurat. 
Valentia. 
Falmoulh. 

In India. 
Colabe. 
Kodaika~~el. 
Debra Dun. . Barrackpore. , 

Tonngoo. 
I n  Great Britain there were 26 " Repeat " Stations, that is one " Repeat " Station on 

the average to every 4,700 square miles. 
In India there are 1:ojected 24 " Repeat " Stations, or one Repeat " Station on the 

average to every 73,000 Fquare miles. 
I n  Great Britain there were 882 field stations, or one field station on the average 10 

every 139 square miles. 
I n  India there are projected 1,200 field stations or one field station on the average to 

every 1,500 square miles. 
67. 1 am not making these compari~ons to illustrate the inferiority of the Indian Survey to 

the Britisb, but to show that thc Magnetic Survey of India has been designed with a proper 
regard for economy, and that no undue multiplicity of observatione is being contemplated. 

I t  is possible that when the detailed magnetic survey is being undertaken, we shall be 
pressed, to mnltiply field   tat ions in regions of magnetic disturbance. 

The following iuformation is extracted from the last report of the Uuited States Survey 
dated Washingtoo, 1901 :- 

:' Observations have been made a t  1636 statious, of which about one-eighth are 're- 
' peat ' stations : the average distance between the stalioos is 25 miles,* although in regions 
'of rronounced disturbances the distances ar; much leas : the area covered ia one-third of 
' the area of the United States." 

"Observatory work has been carried on a t  five stations." 
"It is hoped that the next five years may witness greater progress." 

(( l)  Solw Piotggraphy. 
68. Photographs of the Sun have been taken twice daily, clouds permitting, at Dehra Dun 

since 1879. Similar photographs have been also taken daily a t  Greenwich Observatory and a t  
Mauritius. For many years Greenwich, Dehra Dun and Mauritius have acted together 
under one scheme and one system. We send our photographs to England weekly to Sir 
Norman Lockyer, K.C.B., P.H.S., under whose directions we havc carried out the work 
from its inception. I n  1898 Sir William Christie, . the Astronomer Royal, wrote to the 
Secretary of State:  " The daily photographs OF the Sun should be continued a t  Dehra Dun 
" where they are beiug taken satisfactorily under the Surveyor Cieneral's direction."t 



rinited Provi~lce6 Note b y  Cc tp ta i~  W .  M. Coldstream, R.E., Superif~tejtderd of Provincial 
Standard Sheets. Szcr'veys, Uaited Provinces, on, the stafidard sheets of the United Provinces 

to be used as btraduction, to register of ata~zdard sheets. 
The one-inch standard sheets of the United Provinces have been surveyed and mapped 

(or are being mapped) by several widely different methods, and vary greatly in style of draw- 
ing and in value. 

2. They may be classified as under :- 
I.-Sheets prepared from the old 4" Revenue Surveys. 

(a )  Surveyed as separate village plans, 1833-1810. 
(6) ,, J, congregated ,I 1, 1859-1879. 
(c) ,, on graticuled-sheets 1873-1876. 

11.-Sheets of hill districts prepared from the 1" topographical surveys of 1867-68 and 
1881-36. 

Ill.-Sheete prepared from the 2" topographical surveys of ~ l a i n s  districts, of 1877-84. 
1V.-Sheets prepared from i6" ' cadastral surveys executed by regular parlies of the 

Survey of India, the fair sheets being drawn by the party that carried out the 
work, 1871-1890. 

V.-Sheets prepared from the 16" cadastral survey. executed by the Land Records 
(afterwards the Provincial) surveys : the fair sheels of the various parties being 
drawu in one mapping office, commenced, 1894. 

V1.-Sheits to be prepared from topographical 2" surveys, co~umenced, 1901. 
I n  the above classification, no mentiou has been made of Forest surveys, but classes 

11, IV, a u l  V include eome sheets in which Forest survey material has been used. 

Class I.-Sheets prepared from old 4" Revenue Strrveys. 

( a )  Surveyed as separate village plaas. 
3. The Following districts were surveyed by this method : - 

Alldhabad . . . 1838-39 Sheets 140,141,164, 155,156,167,163, and 169. 
Cawnpore . . , 1838-40 ,. 89, 90, 91, 92,105,106, 107, 108, 123, 124, 

125, and 138. 
Fatehpur . . . 1838-39 a 108, 109, 123, 124, 125, 128,1G, 140, and 141. 
EtAwah . . . 1838-39 ,, 66, 73, 74,89, and 50. 
Jdlaun . , . 1852-65 ,, 56A, 56B, 76, 76,117, 91, 92, and 93. 
Farrukh~bad . . 1833.35 1837.393 ,, 70, 71, 72, 73. 86. 87, 88, and 89. 

Mainpnri . , . 1037-38 ,, 64, 55, 56, 71, and 72. 
Some of the material of this class was lost or destroyed in the Mutiny and no standard 

sheets of the above areas are now in print, but modern mate~ial has been provided for nearly all. 
4. The first three districts have been surveyed since 1901 on the 2" scale (see class VI) Ly 

New material available. No. 1 4  Party, and the last tbree have been surveyed cadas- 
trally by the Provincial surveys (class V). There are, however, 

gap3 in the cadastral survey of Jdlaun formed by Native States, and topographical material for 
them should be provided when the mapping is taken in hand. 

There remains Etiwah, of which the eastern tahsils, Bidhbna and Auraiya, had already 
h e n  partially surveyed on the 16" scale in 1901, when the cadastral survey was stopped in 
consequence of the postponement of settlement for 10 years. 

( 6 )  Sarvegred ns congregated village plans. 
6. The districts and sheets surveyed in this manner are :- 

Distr ict .  I Date. I Etaudard sheets affected. 

Bijnor 
'Bodaun . 
Bardoi 
Sitapur . 
lTnao 
Lucknow . 
Bara Banki . 
llae Bareli . 
Pgzebad . 
Partabgarh . 
Kheri 
Bahl.aich . 

27, 28, 29,30, 45,46, and 47. 
33, a4, 49, SO, 51, 6 ~ 6 7 ,  m, 69,84,85. 
86, 87, 88, 103, 103,104, 105, and 119. 
116,117,118, 119, 131, 132, and 133. 
105,106, 107,120,121, 122,123, 136, and 137. 
119, 120, 121,134, 135, 13, and 137. 
133, 134, 136,136, 148, 14, aud 160. 
122,123, 136,137, 138,139, 150, 161, 152, and 153. 
149,150,162, 163, 164,176, 177, 178, and 192. 
139,140,162, 153,154, 165,177, 178. and 179. 
98,99, 100, 101, 162, 113,114, 116, 116,129, 130, 131, aud 136. 
129, 130,131, 132,144,145, 146, 147, 148, 158, 
159, and 160. 

147, 148, 149,168. 159,160, 161, 162, 172, 173,174, and 175. 
I 

*NOTE.-Budann mis aurveyed for topographical, not revenue, purposes and in this respect the survey differs 
from the others of this clans (see Markham, 1877-78, p. 28). 



6. New cadastral material has been provided for the last three districts by the Provincial United Provinces 
snrveye (see class V) and the sheets of Kheri are now in Sbndard 6beet'' 

New mate~ial av~ihble. hand. A small area in Budaun in sheets 84 and 85 has 
been topographically surveyed by the Provincial surveys (class V) as the old 4" work could 
~ , o t  be used to complete these sbeets owing to thegreat changes in the Rdmganga river. 
Tllere is some cadastral material under class V for sheets 30 and 47 of Bljnor dated 1898. 
Tllis ie, however, not complete, and is already getting out of date. The small areas 

Sitapur falling-in sheets 102 and 116 are belng mapped from the old material of this clase 
t o  complete the sheets of class V. The local authoritlea have indicated the more importtnt 
alterations required to bring i t  up to date, and the necessel y field work will be carried out next 
season. 

I n  eheet 120 new material for the city of Lucknom is in hand. 
Except for the above no new material is in existence." 
7. The sheets have been reproduced either by photographing down the original field sheete 

to the 2" scale and again reducing to the 1" acale (e.g., sheet 
On of Clase I 27;, or by pentagraphing the original field sheets direct to 

the 1" scale (e.g., 117). The priuting on the older ed~tions is by band and conventional aigns 
are of course out of date. The sheets are generally well drawn (121 and 146 are among thc 
exceptione). The country is mostly on a dead level and the few natural features are apparently 
fairly well shewn by vertical hachures. 

R. These mape have lost much of their origii~al value, the sites and names of villages alter 
rarely, and many groves, streams, and roads remain as when Changes. eurveyed, but much of the country has been drained, and new 

raawaye, roads, and groves bave appeared since survey. 
9. The list of railway lines not entered on them sheeta is a long one, and on some sheete 

Railways. lines which are elrtered have apparently not been surveyed, 
but drawn iu from information supplied by the Public Worke 

Department (e.g., the Robilkhand and Kumaua line in sheet 116).t 
The following lines a1 e not entered on sheets of t l ~ i s  class : - 

0. and R. Ry. Maiu iine, atmdard . , Sheeta 28, 29, 46,and 47. 
,, ,, Branoh ~ajlbabad-Kotdwh;a . . ,, 2.9. 
p* #B ,, Bblarnau-Atsria Madbognnj . ,, 104. 
,, , Cross line between Bitapur nnd Bara Banki 

brancheg near Lncknow . . ,, 1% and 135. 

brunches to Sltapur and Bara Banki ,, 120. 
and k. a n ; ~ .  Ry. 
0. and R. Ry. Locknow to Partabgarh . . ,, 137, and 138. 

,, , Allahrhad to Fyzabad . . , ,, 153,166,165, 164, and 183. 
B. and N.-W. Ry. Tulsipur branch . . .  ,, 160,181, and 172. 

,V ,, Ja~we ., . . . . ,, 172. 
p, m Tulsipni-Uaka Bazar . . ,, 173. 
# I  I, (;orakhpur-Bagaha , , . ,, 190, 204, and 206. 
M I,  Bhatni-Eenares . . .  ,, 194,208, und 209. 
8, II , branch . . . . ,, 208. 
9 ,  ,I  Jaunpur-Aunrihar . . . ,, 180 and 195. 
3 )  I >  Bensres-Ball~a . . , . ,, 210 and 218. 
e t  I, Ballia-Mau . . . ,, 218. 

10. The following are instances of roads not entered on the maps of this class; the list ie 

Boade. very incomplete, full iuforrnation not beiog ava~lable :- 

Bari to Muhammadebad metalled or partly metslled 
Bijnanr-Banthara, 3rd class . . . 
Rae Bareli-Snltanpur metdled or par'tly metelled 
Chooha-Pi~nnpur, Pndclasa . . , , 
Pdraopur-lJh3nnura Ghat, 2nd class . . 
Ajgain-Mohh (metalled or partly metslled) . 

. Sheets 118-133. . ,, 121. . , 137,138, 151 end 164. . ,, 98. 

I n  nine districts of wl~icb the l e t  class roads have latelv been survered. the total mileaon . . 

on changes in roads. of 1st  class roads hae been sfonnd to be i00'miles greatLith& 
in 1899, the date of the Puldic Worke Department road 

statement (Statement of the total lenglh of road communication in the North-Western Pro- 
viuces and Ondh, 1899). Most of the increaee is due to the conversion of 2nd c l a e ~  roads to 
1st class, but i t  affects the value of the sheets, and is presumably likely to continue a t  eome 
similar rate for years to come. 

CanaIe, 11. The follow in^ are the more important canale constructed 
since survey: 

~ i ~ t .  J~I~,, , , .  {Hnmlfpnr Branch. Betwn Canal . . . . 1 83 milm in 1887. 
Khatannd Branch ,, ,, . . . . 

,, Campore Fatehpur Branch, Ganges canal . . '1 164 ,, 1902. Ghatampor Distributary Ganges anal , , 

* No~n.-The scattered crdastrrl surveys in SPapor, class V, 1895-06, can hardly be eonsiderd an having 
provided new material. 

f NOTE.-Cf. the clas# I (b) end V editiope, 2 P 3 



United Provlnws Eaoh new canal iuvolves a system of branches and distributaries, whicl~ materially affect 
Btandard Sheets. the maps, and the systems of old canals already surveyed are apparently continually being altered 

or added to (cf. hleerut sheets JI  and V editions) . 
12. The courses of the Ganges, Jumna, Gogra, RLmganga, eud Sardba, and of some minor 

Rivers. streams, are continually altering. I t  would be hopeless to 
attempt to keep the maps quite up to date as regards river 

banks and beds, but probably all the slleets of this class, which include the above rivers, are 
seriously affected. 

( c )  Surveyed on graticuled sheets. 
13. Dehra DGn and the Siwaliks arc the olily areas mapped in this class and are included 

in sheets 1 ,13 ,  27, 224, 229, and 230." 
The ybrtibn of 27 belonging to this class has been reduced by photography to the 2" scale 

(blue print) from the original field sheets aud again reduced to the 1'' scale. A new edition 
was brought out in 1902. No information as to  its general value is available (in this office), 
i t  appears to be up to date as regards railways, caoals, and roads, but many of these have 
probably only been entered from information. 

Class 11.-Meets of  hil ly coz6ntry prepared from old topogrnphical 1" sarveys. 
1 (27. 45,46.63. 97, 230, 235, 296, l  

Naini Tal I From 1864 1 237, 238, 239,290, 241.24i2, 243, 1 
14. Almora ) to 4 244,246,216, 247, 248, 249, 230, ) 

Garhwil I 1877 251, 252, 253,254,255, 256,257, 1 
J I258, 259, 260, P61 and 262. J 

There is no new material for this cli~ss, which could be used for top~graphical mapping. - - .  - -  - 
These sheets vary somewhat in style of drawing and probably in value, but as a whole 

appear to require compaiatively little correction. The hills, as far as information is available, 
are well represented by a system of " form lines " which :Ire more of the nature of horizontal 
hachnres, than approximate contours aud an i~~sufficient number of heights are give11 a t  passes 
in valleys and along roads. Paths t~ villages are omitted in many instances, and on some 
sheets, while one plane-tabler has evidently surveyed all the paths, the other has omitted all 
but main lines of comrnu~~ication.t 

15. There is a considerable number of forest and otber roads which have been made since 
survey, a t ~ d  in the vicinity of Naini Tal and Almora numerous 

Ohangee. cleari~~gs for potato cultivation have sprung up of late years. 

Class III.-Sheets prepared fro~tt  old topographical surveys O ~ L  the a" scale, 1877- 1 8 8 4 .  

16. Districts. Date of Survey. Sheets. 
Sabb~.nnpur . . . . 
Muzs5arnagar . . . 

1877-18797 1, 2, 3, 4, 5, 7, 8, 9, 13, 14, 15, 

?deerat 
1878-1860 16, 17, 18, 19, 20, 21, 22, 23, 24, 26, . . . . . 119-1R81\2 6, 27, 28, 29. 30, 31, 3%. 83, 34, 36. 

Bnlandehahr.  . . . 1831-1883 1 36, 61, 62, 63, 184, 185, 186, 187, 197, 
Aligarh . . .  1882-18e4 1 198, 199,200,201, and 2C2. 
Mirznpur . . , . . 1882-1886J 

Portions of Etah appear to have been surveyed on the 2" scale (wide footnotes to S.S. 35, 
36, 52, and 53). I have been unable te find any record of a topographical survey in Etah. 

17. There is new material (16-inch cadastral and some 2-inch Provincial surveys, class V) 

New material. available for Meerut 5, 6, 7, 8, 17, 18, 19, 30, 31, 32, and 
for Etah 35, 36, 52 and 53. Sheet 6 has already been re- 

published from combined material of classes 111 and V and all the remaining sheets of Meerut 
are to be republished on the 2" scale, the fair sheets being corrected from cadastral surveys. 

18. The survejs of this class were mapped both on the 2" 
General remarks. and 1" scales, the standard sheets being reduced from the 2" 

sheets and redrawn. 
The style of drawing is fairly good and uniform, but conventional signs are of course 

out of date. Natural features appear to have been accurately surveyed, but on the 2" sheets 
have been overdrawn (especially drainage lines and shallow depressions), and this is 
exaggerated in the 1" standard sheets, e.g., very slight shallow depressions, with ill-defined 
sloping banks appear, in a few cases a t  least, as ravines with abrupt banks. This may be 
partly due to changes in the ground. The ground has, however, been surveyed in so detailed 
a manner that if the above defect is overlooked, a resurvey of natural features is umecessary 
except in riverain areas, and the new material of class V is in this respect inferior to the o1d.f 

19. Village sites and names, minor roads, boundaries, groves, and natural features (except 
as noted above) have altered little and the sheets require few additions as regards railways. 

The following new lines are under construction :- 
From Agra by Inttra to Delhi--sheet 8. 
Delhi to BahBranpur -sheets 3, 4, 5, 6, 7, 8, and 14. 

Hapur to Meerut-sheets 18, 19. -- 
Apparently out of print. 

t Note by Mr. Kennerly-Changes have been made in the alignment of the Dhim Tal-Almora rond, and 
prewmebly in the alignments of otber roads. 

f Compare 7 mud B of &see8 I1 and V. Portions have been examined on the ground. 
The survey of thia line in  to be carried out in 1904.35 if topographical staff is available. 



Omissions oE railways in sheets 28, etc., have already been mentione l under class I I (b )  united P r m i n m  

as the areas affected were mapped in that class. Probably some of the lines entered are only 8tandard 
entered from information. 

The general remarks regarding extensions of roads and 
Roads and Canals. canals in paras. 10 and l 1  also apply to  sheets of class 111. 
The following canal has been constructed since survey : - Aligarh district, M6t Branch 

estension 4.0 miles, 19U3. 

Class 17.-Sheets prepared from cadastral surveys by regulrqr Szrrve,y of India parties ; 
the fair sheets being drawn by the parly that ca~r t ed  out the  survey. 

Districte. Years of survey. Btandnrrl sheets. 
20. Yol.adabad (and Rimpur 1871-1877. 3G, 31,32, 33,47,48, 49, 50,63, 64, 65, 66, 81, 

with Naini l'al Tarsi). 97, and 251. 
Mnttra (including Jalesar 1871-1874. 10, 11, 12, 22,23, and 24. 

taheil of Etnhj. 
Agra . . . . 1872-1878. 25,26,36,37,38,39, and 56. 
Himirpnr . . . 1872-1877. 77,-?!, 79.92, 93,94,96,96, 108,109,110, and 

111. 

Bdnda , . . . 1872-1877. 109,110,111,112, 124,125, 126, 127, 140, 141, 
142,143,155, and 156. 

Jh6nsi (excluding Lalitpnr) 1887-1890. 77, 78,79, 80, 66A, 57,58, 59,39A, 40, and 41. 
Jaunpnr . . . . 1876-1001. 165,166, 167,168, 178,179,180, and 1%. 
Benare3 . . . . 1882-1984, 180,181,182, 196,196, and 197. 
Mirzapur (poltions only) . 1879-1884. 169, 170. 171, 182, 189, 184, 197, 198, and 198. 
Gkzipnr . . . 1878-1882. 194, 196,198, 209,210, and 211. 
Dallia . . . . 1880-1884. 208, 209,~10,217,%18,219,220, and 221. 
Gorakhpur . . . 1883.1888. 213,214, 215,216,217,103, '204,905,206, 207, 

208, 188, 189, 190, 191, and 192. 
Bmti . . . . 1883-1888. 188, 189, 190, 191,192, 173,1114,175, 176, 162, 

and 163. 

21. The portions of standard sheets 65, 66, 67, 81 and 97 not falling in this class have 

N e a  material. been surveyed, mapped and published in class V (or are under 
' publication). New material is also available for the Jalesar 

tashil of Etah (class V), sheets 36 and 37 and will shortly be available, for Tblknrdwdra tahsil 
of Moradabad (parts of standard sheets 47 and 48) and for portions of tahsils Amroba, 
Moradabad, Sambbal and Hassanpur of Moradabad district, and also under class V 1  for the 
Cawnpore, Fatehpur and Allahabrd areas in standard sheets 92, 108, 109, 124, 126, 140, 141, 
155, 167, 168 and 169. The cadastral surveys now ill progress in Hamirpur and Banda are 
providing material for correcting the original sheeto of these districts. 

22. From what information is available regarding the Binda, Moradabad and Hamirpur 

General remsrks. 
sheets (the only ones of this class examined on the ground) 
they appear to be good topographical maps and represent the 

ground well. The limits of cultivation have been sli,ohtly overdrawn. The hilly portions 
have been topographically surveyed and are sufficiently well shemn, while the changes since 
survey are comparatively few. They are perhaps with those of class I1 the most satisfactory 
shcets of the Provinces in existence, after those of class V I .  There is no information regarding 
the value of the m a p  of the eastern districts of thls class, e.g., Benareo, Jaunpur, Ballia. They 
are probably less c at is factory than those of Binda and Hamirpur. 

Changes. 23. The following railway lines are not entered: - 
E. I. R., Moradabad-Delhi branch . . 48. 

S, Moghal Salai-Gaya ,, . . 197. 
0. and R. R., Moradabad-Ddbi ,, . . 48. 

Benares-llae Bareli ,, . . 167. 
B.  and N.-W. R., Gorakbpnr-Bagaha ,, . . 190,204, and 205. 

8, Tulsipur-Uska Bazar ,, . . 189. 
Bhat~li-Benares ,, . . 208 end 269. 
Ghinzipnr.Llallia-Chepra ,, . . 210,218,219, and 220. 
Jaunpur Sayyedpur ,, . . 180 end 195. 

I. M. R:: Manikpur-Jhansi ,, . . 58, 79, 95, 111, 126, 127, and 142. 
The improvements in road communications have been specially marked in Bnndelkhand 

Ronde. of late years (Hamirpur and Banda), and the remarks under 
roads in para. 10 apply generally to  all districts. 

The following are inetances of roads omitted : - 
District Mnttra. Rhya to BMabnd, onmetalled, sheeta 23,24, and 37. 

HBmkpnr. lahoba-Charkhari, metalled, sheet 95. 
,, unda-Atarra-Naraini, metalled, sheets 126 end 127. 

C a d .  The following canals have been constructed since survey :- 

Jhhsi-Betwa canal . . . , . . . . 19.2 mile8 1885. 
Muttr81-Nandgaon Ditribuhry . . . . . . 28 ,, 1903. Mnttra-M8t Di s tr ib~tar~  . . . . . . . - . 1908. -- 

The construction of the-Ken river a n a l  nor, in progresa affects sheets 110, 11 1, 126, 126, 
and 127, and will be given effect to in the cadastral survey now in progress. 

Another new canal, Lhe Dusan, is contemplated in Hamirpilr, and provided th L B l and is 
taken up within the next two years, can also be entered by the cadastral survey. 



nnlted Provinere Where the Rimganga, Ganges, Gogra and upper portio~i of the Jumna are included, 
Stsnderd Bbeete, fluvial actioi~ has produced great changes, but the Lower 

Rivers. Jurnna and the smaller Unndelkhaud streams have fairly 
permanent beds. 

Class P.-Sheets prepared from 16" cadastral surveys by the Provincial surreys. 
The sneels o f  ull dksbrkcls drawn i n  one ofice. 

24. Tlie following sheets have been published in this class, or are under publication :- 
Lelitpur . . . . S 1894-1697 41,42,43, 44, 69, 60, 61, 62, and 628. 
Meerut . . . . . 18941897 6,7,* and 8.* 
Bareilly . . . . 1896-1899 66,66,67, and 68. 
Bareilly . . . 
Pilibhit . . j . . 81,82, and 83. 
U~reilly an'd ~hbijabbn~ur . . 84. 
Ehbhjnhhnpur . . . . 1895-18'98 85,86,69,nnd70. 
Shdhlahhnpur and Sitspur . . 102. 
Pilibhit . . . . l k - i d 0 0  97. 
pilibhit-~heri . . . 98. 
Pilibbit-Kheri end ~ihbjobkn~ur' . . 99. 
Kheri and 6bbbjahBopur . . 100 and 101. 
Kheri . . . . . i .895-699 113, 114, and 115. 
Azamgarh . . . . 1899.1903 152. 

The following sheets have yet to be mapped in this class with the aid of some s~~pplement- 
ary topographical material :- 

District~. Year. Standard sheets. 
tMeerut . . . . 1894-1897 5,17, 18, 19, 30, 31, nnd 32. 
Kheri . . . . . . 1895-1899 116, 129, 130, 131, and 132. 
Babreich , . . . 1894-1898 129, 150, 131, 132,133, 144,1G, 

146,147,148,168,159, and 160. 
aondo , , . . . . 1897-1001 147,148, 169,158,159, 160, 161, 

162,172, 173, 174, and 176. 
Aznmgarh . . . 1899-1903 177, 178,179. 160, 192, 193, 194, 

195,209, and 209. 
JBlaun . . . . . 1900-1903 75, 76,17,91, 92, and 93. 
Farrukbabad . . . 1898-1902 70, 71, 72, 73 86, 87, 88, 89, and 

ins. 
Eteh . . . . - 1893-1902 35, 36,37,62, 63, 64, 69,70, aud7l. 
Mainpuri . . . . . 1899-1903 63, 54, 66,66, 71, 72, and 73. 

Each sheet has been entered separately under each district of which it includes a portion, 
the total number of these sheets, not yet mapped, but for which cadastral material is now 
available, is about 63. 

The material for the following 19 sheets or portions of sheets will be provided within the 
Material expected within the next next 4 Years :- 

4 years. 

Moradabad, portions of 46, 47, 48, 30, 31, 32, and 33. 
Hamirpur and Bbnda, portions of 77, 78, 79, 92, 93, 94, 95, 96, 108, 109, 

110, and 111. 
Of thsse last three districts, there are, however, good maps of class IV, which require 

merely to be brought up to date ( ~ e e  class 1V). In  Ealn'rpur and Bdnda blue 2" prints mill 
be brought up to date from the cadastral sheets, during the cadastral survey, rod from these 
the original 2" sheets drawn for reduction will be corrected. 

Topographical resurvey of the Jumna river bed in sheets 6, 7, 8, and some revision 
survey in sheets 8 and 19 has been carried out and is being used in the mapping of Meerut. 
Sheets 17  and 32 have been sent to the local authorities of hluzaffarnagar and Bulandshahr for 
the indication of changes, and have been returned as unchanged as regards these districts. 

26. The maps of this class are inferior in topographical delineation of the ground to the 

General remarks. maps of class IV,  which mere prepared in a slmilar manner, 
i e., drawn in 4 sections on the 2" scale from pentagraph re- 

ductions of the 16" village maps, and reduced by photography to the 1" scale. 
While a regular survey party working 4 or 5 years in one district, formerly prepared the 

8 to 10 sheets of the district in that period under the supervieion of a full staff of officers, 
and the original cadastral sheets were surveyed by professional surveyors, the maps of this clnss 
are all drawn in one office, hitherto under a single officer, and the original field sheets are 
surveyed by the village accountant, the cadastral survey of a district being supervised by 2 
officers only, with a very l im~te l  professional staff. For some years topographical requirements 
were not sufficiently regarded, and with the unprofessional establishment of surveyors and 
the limited amount of professional supervision, it  is extremely difficult to eusure the correct 
survey of such details, as sand banks, broken ground and iiver beds, etc. 

These deficiencies are, however, of much greater moment in some areas (e.g., the sub- 
montane tracts of Oudh) than in the flat countly of the doa'b. 

* For methods used in mapping sheets 7 end 8, vide class 111, page 3. 
t The Meerut mnpping is an exception to that of this clner, see remarks et para. 1G. 
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