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COMMISSION. 

U"fdnria, by the Grace of God of the United Kingdom of Great Britain and Ireland, 
Queen, Defender of the Faith. 

QC:n Our right trusty and well-beloved Councillor, the Right Honourable Sidney 
Herbert, and to Our trusty and well-beloved Robert John Hussey Vivian, Knight Com
mander of the Most Honourable Order of the Bath, a Major-General in our Indian Forces, 
and a Member of the Council of India; Proby Thomas Cautley, Knight Commander 
of the Most Honourable Order of the Bath, a Colonel in our Indian Forces, and a Member 
of the Council of India; Thomas Alexander, Companion of the Most Honourable Order 
of the Bath; Edward Harris Greathed, Companion of the Most Honourable Order of the 
Bath, a Colonel in our Army, 'Villiam Farr, M.D., James Ranald Martin, Esquire, and 
John Sutherland, M.D., greeting: 

~bttfas it hath been humbly represented to Us that, considering the great import
ance of maintaining and improving the Health of all ranks of Our Army serving in India, 
it is expedient that certain Inquiries should be made: 

. ;R.ow know !?t, that'Ve, having taken into Our Consideration the Premises, do 
hereby order and direCt you, the said Sidney Herbert, Sir Robert John Hussey Vivian, 
Sir Proby Thomas Cautley, Thomas Alexander, Edward Harris Greathed, William Farr, 
James Ranald Martin, and John Sutherland, to inquire, firstly, into the Rate of Sickness 
and Mortality, and Invaliding among Our Troops, both of the General and Indian 
Services, in all Stations throughout India and its Dependencies; and into the class 
of Diseases from which such Sickness and MortalitJ arise. 

gnll, further, vVe do order and direct you to inquire into the Causes of such Sickl.~.;s 

and Mortality; whether-as relates to Climate, Lecality, state of Barracks, Drainage, Water 
Supply, Diet, Drink, Dress, Duties, or Habits of Troops. 

gnll, further, We do order and direct you to inquire into what existing Stations arc 
unhealthy, and to indicate how such Unhealthiness may be removed, if possible, and the 
nature of the Sanitary Improvements required. 

gnll, further, We do order and (lirect you to inquire into the subject of Healthy 
Positions generally, with the view of recommending the most healthy for future 
'Occupation, and of ascertaining whether healthy Stations may not be found within 
moderate Distance of such existing unhealthy Stations as may be of Political or Military 

. Importance; also into the general subject of Sanitaria and Hill Stations, with the view 
of pointing out the most healthy Positions o~ them. 

~nb, fruther, We do order and direct you to inquire as to the best Construction of 
. ,Barracks, Huts, Hospitals, and Tents for India. 

~nlJ, further, We do order and direct you to inquire into the present Regulations or 
.. Practice for preserving the Health of the Troops, and enforcing Medical and Sanitary 

Police. 
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!dnb, further, We do order and direct you to inquire into the present Organization of 
the Army Sanitary and Medical Service. . 

gnlJ, further, We do order and direct you to inquire as to the Practicability of esta
blishing a general system of Military Statistics throughout India, and to ascertain whether 
any, and what Means exist, of comparing the Diseases and Mortality, of the Troops with 
those of \he Civil Population, English a.nd Native. . 

gnb, We do further command and require you to Report what Changes you may 
consider it expedient to make in the present Practice', with respect to any of the Subjects 
above mentioned. : 

gnb, it is Our further will and pleasure that. you, or any Five or more of you, do 
obtain Information touching the Matters aforesaid, by the Examination of all Persons 
most competent, by reason of tlleir Knowledge, Habits, or Experience, to afford it ; a;nd 
also by calling for all Documents, Papers, or Records, which may appear to you, or a~y 
Five or more of you, calculated to assist your Researches and to promote the formation 
of a sound Judgment on the Subject, and that you, or any Five or more of you, do 
report to Us, under your hands and seals, your several Proceedings by virtue of this 
Our Commission, together with your OpiItions touching the several Matters hereby 
referred for your consideration. 

Given at Our Court at St. James's, this Thirty-first Day of May, in the Year 
of Our Lord One thousand eight hundred and fifty-nine, and in the Twenty

. second of Our Reign. 

By Her Majesty's Command. 

(Signed) STANLEY. 





R E'P 0 RT •. 

TO THE QUEEN'S MOST EXCELLENT MAJESTY. 

MAY IT PLEASE YOUR MAJESTY, 

WE, the Commissioners appointed to inquire into the sanitary state of Your 
Majesty's Army serving in India, humbly present to Your Majesty the results of our 
investigation, which we do in this our Report, as follows :~ .. 
. The inquiry in which we have been engaged has been one of unusual extent and duration,. 
and from its nature has led ,to considerable delay in preparing 9ur Report. We had, in 

,the first place, to lay the foundation for o,ur inquiry by an elaborate examination of 
the available stati~tical and sanitary documents in the India House. In doing so it was 
perceived at the very beginning that we could not arrive at our object by taking oral 
evidence only, and that it would be necessary to carry out a 'preliminary local inquiry at 
all the Indian stations before a true estimate could be formed of what were the real 

, conditions of the problem with which" we had to deal. With this view a series of printed Appendix. 
questions was drawn up and sent to all the stations to be there replied to and signed Vol. 2d .. 
concurrently by the commanding, engineering, and medical officers. "We had to await 

. the results of this part of the inquiry; and as on solhe important statistical points the 
replies from two Presidencies were incomplete, we called for further information, which 
has not yet been received by us. This, together with other engagements of members of 
the Commission, has led to .considerable but unavoidable delay, which we are grieved to 
say has been increased by the losses which the Commission has sustained since its first 
meeting. The late Lord Herbert,. who was our first Chairman, was compelled by 
official occupation, and latterly by declining health, to suspend the meetings for some 
time. PreviQus to that period, Sir Robert Vivian had been obliged by his other duties 
to resign as member of the Commission, and we had further to deplore the death of 
Mr. Alexander, the late Director-General of the Army Medical Department. To supply 
these losses, Dr. Gibson, the present Director-General, and Colonel Durand, since 
called to India, were added to the Commission, and Lord Stanley consented to succeed 
Lord Herbert as Chairman. 

We have thought it necessary to make this statement to account for the lengthy period 
which has intervened between the date of Your Majesty's Commission and the date of 
this Report. 

An inquiry extending over so large an at:ea, and including so great a multiplicity of 
details, ;many of them ofa minute character, has been necessarily voluminous and 
expensive; but the evidence which it has called forth appears t~ us to be so important, 
not only to the interests of troops serving in India, but to those inextricably interwoven . 
with them of the native population, that we have not. scrupled to publish it for official 
use, partly for the purpose of spreading informa:tion, 'and partly in order that 'the 
correctness of the statements made by us might be fully sustained by authority. 

Appended to the Report, we have given a precis of the evidence; and, separately, 
the oral evidence, ~ith some important addenda made' to it by the witnesses, an P. 371. 
abstract of all the stational reports, 'and a valuable paper of comments on these reports, P.347. 
contributed, at the request of the Commission, by Miss Nightingale. . . 

The medical statistics for the troops of the late East India Company, and also for P.527. 
those of the Royal army (the latter prepared at the Army Medical Department), which 
follow, have been drawn up from the best available data, supplied partly from India, 
partly by His Royal Highness the Commander-in-Chief, and by the Secretary of State for . 
India. These, together with a paper on the geographical distribution of Indian climates P. 781. 
prepared at our request by Mr. Glaisher, contain the main statistical facts of the 
inquiry. Involving a wide range of subjects, our researches have been minute, and 
the evidence by which our conclusions are borne out is necessarily voluminous. But we 
believe that the abstracts referred to contain the substance of all the facts in such a 
form as to render reference ,to the evidence almost needless, except for the purposes of 
verification and more minute analysis. It has been our object to present a large mass 
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P'RENGTH AND 4,874 men, of the European force, and 2,524 of the native force, are in the Sirhind 
I1STRIBUTlON. ilivision, between the Jumna and the Beas; namely, 1,840.Europeans at Umbal1a, 263 

- at Jullundur, 220 at Phillour; and in the high ;hill districts, 630 at Dugshai (16 miles 
from Simla), 76 at Kussowlie, and 935 at Subathoo. - .-. 

The Punjab is held by 11,043 Europeans and 9,770 of the native army. . At 
Umritsir there are 621 Europeans, 501 natives; at Sealkote, 1,471- Europeans, near the 
Chenab, flowing from Gholab Sing's dominions, .1,266 at ~ahore, 819 at Ferozepore, 
and 1,17]~ at Mooltan. At the three latter statIOns, 3,22Lynen of the native army are 
located. . 

The Peshawur district of the Punjab, lying against the Khyber Pass and Afghanistan; 
is held by 157 Europeans at the station on the Jhelum flowing from Cashmere; 1,438 at 
Rawul Pindi, 214 at Attock on the Indus, and 711 at Nowshera, near Peshawur, which 
is itself occupied by 2,027-Europeans, and 2,849 natives. '. 

The East India railway runs through the Bengal military divisions, and, with that of 
the Punjab, connects them all from Calcutta to Lahore on one strategic line, which is 
prolonged by the grand trunk road to Peshawur. 

Another railway line extends from Allahabad onthi8 base to Jubbulpore alid Bombay, 
nearly parallel to the remoter line going from Lahore to Mooltano 

The European forces of this <;ommand are station~d, with few exceptions, at the bottom 
of the Ganges plain, near the chief cities on the rivers. . 

Descending the Indus, the Bombay Presidency is entered through the Sinde division, 
where 293 Europeans are stationed at Hyderabad, the summit of the delta of the Indus, 
and 1,219 at Kurrachee, with 841 natives at the former, 773 at the latter etation. There 
are 83 officers, 1,512 Europeans, and 4,155 natives, including the frontier brigade in Sinde, 
lying between the Suliman range, with the Be10chs on the north-west and the debert on 
the south-east. 

The force in all the Bombay presidency,-including 465 Europeans, 2,380 natives in 
the presidency division,-consists of 12,198 Europeans and 29,681 natives. They are 
commanded by 852 officers. . 

The northern Bombay division, extending over the Cutch and Guzerat·from Sinde to 
Po on a, has 908 Europeans at Deesa on the Bunnass, 302 at Ahmedabad, 60 at Surat, and 
46 on Mount Aboo, making, with the troops at two more stations, 1,318 non~commissioned 
officers and men, besides 5,940 natives, at the same stations, at Baroda, Bhooj, and 
elsewhere. 

The Mhow division, of 3,478 Europeans and 4,527 natives, occupies a central territory 
intersected by the Aravulli and Vindhya ranges of mountains, whose waters flow into the 
Nerbudda and the Chumbul. The territories of Holkar, Sindia, and the warlike 
Rajpoots lie around the stations, of which Mhow, near Indore, is held by 1,680 Euro
peans, Nusserabad by 1,060, Neemuch by 564, and Ajmeer by 61. The railway from 
Agra to Bombay goes through this country, south of the desert, but parallel with the 
distant Indus. 

The Poona division carries us further into the tropics, but higher over the Deccan and 
the Ghauts·; it surrounds the presidency, and holds the ancient seat of the Mahratta 
power with 235 officers, 3,323 European non-commissioned officers and men, and 6,515 
natives. Of the Europeans, 1,850 are at Poona, where the Peishwa resided, 438 at 
Kirkee, in its vicinity, 724 at Ahmednuggur, 215 at Sattara. 

The Belgaum division, further south, but north of Goa, consists of 98 European officers, 
1,132 men, and 3,i94 natives; the Europeans being at Belgaum, the native force, with 
their European officers, at Dharwar, Kulladghee, Kolapore, and Vingorla. 

The presidency of Fort St. George, Madras, had under its command l4,161 Europeans, 
besides 950 European officers, and 39,025 native officers, non-commissioned officers, and 
rank and file. • 

It had two native, corps in the Saugor division, which has been before referred to, 
and is also occupied by troops of the Bengal force. -

The Nizam, in his dominions of nearly 100,000 square miles, and more than 10,000,000 
inhabitants, in the centre of the Deccan, has a considerable military array, consisting of 
an auxiliary force under British officers, paid by him, irregulars, and dependants of 
Ameers. . 

The British subsidiary force-of 183 officers, 3,16i Europeans, 4,272 Indians, occupies 
cantonments at Secunderabad, near his capital, at Jaulnah, and other stations. The 
Nagpore force of 86 officers, 1,603 -Europeans, and 2,484 native officers and men, is at 
Kamptee, Hoosingabad, and. several detached posts, in a country which was, like 
Hycfcrabad, recently under the Rajah of Berar, ~nd lies between the Nizam's dominions 
and Bengal, 
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77 officers, 906 Europeans, and 3,445 native officers and men occupy the ceded -dis- STRE;I'GTR ANI 

tricts whichw~re detached from the Nizam's territory, south of the Kistnah, by treaty. DISTRIBUTION, 

57 officers and 902 Europeans are at Dellary. , -
The Northern division. chiefly of natives, is diffused on the coast country exte~dinO" 

from the mouths of the Kistnah over those of the Godavery'and the Mahan~ddy to tb~ 
river Dhumrah, which separates it from Bengal. The division consisted of 65 Europcan 
officers, 106 men and non-commissioned officers, 5,929 native officers and men. 

The ~ysore division of 229 European officers, 3,486 non-commissioned' officers and 
men, end 7,354 native officers and men, was stationed chiefly at Bangalol'e. at Man galore 
and Cannanore, at Mercara,at Hurryhur on the Tumbudrat and at the French Rocks. 
The Europeans are chiefly at Cannanore, on the Malabar coast, and at Dangalore, which 
i~ 3,000 feet above the sea level, and joins Madras by a railway. Seringapatam Hyder 
Ali's capital, was abandone9- on account of its insalubrity. ' 

The Neilgherry hills are on the borders of the Mysore~ aI,ld of the Southern division 
which extends over all the southern extremity of the peninsula. 59 European officers: 
691 men, and 3,586 native officers and men are in the districts of Trichinopoly, Palam
cottah, and Quilon. Trichinopoly is above Tanjore, the fertile delta of the Cauvery on 
an extensive open plain. " 

The Central division of 112 officers, 2,101 non-commissioned ofr1cers and men, and 4,076 
native officers and men, occupies the station~ around Madras. The Europeans are at Fort 
St. George~ St. Thomas's Mount, and Palaveram, from which numerous detachments are 

,scnt. Two native corps are at Vellore and Arcot., 
Since the Burmese wars (1826 and 1852) the province of Pegu, east of the bay or' 

Bengal, in addition to Arracun and Tenasserim, is British territory; and the Pegu division 
consists of 85 European officers, 2,096 European men, and 4,561 native officers and men. 
The Europeans are at Rangoon, in the,delta of the Irawaddy, at Thayet Myo above 
Pro me, on the same river, and at detached posts; some of them on the Madras side of 
the bay of Bengal. The native corps are at Tonghoo and Moulmein. 

At the extremityofthe Malay peninsula, native corps of the Indian army, consisting of 
18 European officers and 1,378 men, occupy the Prince of Wales's island and Singapore, 
which command the Malacca straits, and afford the protection of the British flag to 
the surrounding people and to the commerce of China. . 

A native corps of 14 European officers and 938 men, £I'om the Bombay presidency, 
was in China; and the same presidency l'eturnsa small native force of 342 in the Persian 
Gulf, at Bushire, .:1t Bussorah, where there were factories, and on marine duty. 

A brigade at Aden, on the way to Europe by the Red Sea, consisted of 29 European 
officers, 584 men, and 1,053 Indian officers and.lDen. 

India has been the centre of military operations carried on in the Red Sea, in the 
Persian Gulf, and in the China seas; and the army, now incorporated with the army 
of the Empire, exists for its defence. This has necessarily to be borne in mind in the 
distribution of the Indian forces. 

MORTALITY OF THE BRITISH TROOPS IN INDIA. 

Having given this brief sketch of the present distribution of troops throughout India 
and its dependencies, we next proceed to show what is the rate of mortality arid the effect 
of this on the efficiency and on the cost of the Indian army. ' 

. The medical reports, special investigations of the casualty rolls which we have had 
made, and a great variety of returns, supply the materials for determining the mortality 
of the Europea~ non-commissioned officers and men in the various arms and in the pre
sidencies. 

In 9. spirit of providence the servants and officers of the late Company established funds 
for the 'sustenance of widows and orphans; but without adequate data, and hence it has 
been necessary to submit their experience to the investigation of several actuaries in 
London, who have at various periods reported on the mortality of the members and of 
the services. These reports exhibit the mortl!.lity of Indian. civil servants, of military' 
officers, of wives, widows, and children.· From another source we are able to follow 

• We have been able to use some of these reports by Griffith Davies, and Neison, which have been puhlishe,d 
for private circulation; and have particuiarly to thank Mr, Samuel Brown for the MS. results of au investI
gation into one of the funds, bringing down the inquiry to the latest times. Major-General Hanyngton 
has placed' a valuable table at our disposal. A valuable series of' statistical returns have been collected 
by Sir Ranald ]':lartin in his work on the Influence of Tropical Climates. The papers of Dr. Chev~rs, the 
digest of the vital statistics of the armies of India by Dr. Ewart, and other publieations show the llltercst 
that the medical officers of the Indian army take in the subject. The evidence of Sir Alexander Tulloch, 
Dr. Balfour's tables, and the second army report have beeu consulted. 'Ve have relied much upon the tllbles 
in the addenda. to evidence which have been procured for the Commission. -

1. 
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the Indian officer. home, and to determine his lifetime after passing through the perils 
of India. With the non-commissioned officers and men we can now, for the first time, . 
deal in the same way .. 

The variations of the rate of mortality among men depend on two great classes of 
causes j the first class inherent in the organization itself, the second external. Thus, under 
similar circumstances, the force of life declines, the mortality per 1,000 increases year by 
year· after the age of 15. Among females, never exposed. to the risks of war or of 
dangerous occupations, it is 7'65 at the age of 20; 8'94 at the age of 30; 9'98 
at the age of 40 j 11'92 at the age of 50 j 21'62 at the age of 60; 49'92 at the age of 
70 j and \118'66 at the age of 80 in the healthier districts of England and Wales. 
The increase of mortality up to the age .of50 is at the rate of about 1~ per cent. for 
every year of age! .or 16 per cent. for 10 yea!s; so that. if the rate of mortality is 10'00 
at the age of 40, It becomes 10:15 at the age of 41, and nearly 12'00 at the age of 50. 
After the age of 50, the mortality increases annually at the rate of 8'7 per cent., and is 
doubled in every 8!years of age. . 

Sex, and perhaps race, as .. well as age, are other inherent elements affecting the rates 
of mortality. Each age or sex is subject to a mortality which may be called natural 
in the present. state of mankind; but that natural mortality is everywhere augmented by 
bad habits and unfavourable conditions. The natural standard is therefore undetermined; 
but the ascertained rates of mortality actually prevailing among large bodies of men 
will serve temporarily all the practical purposes of the exact natural standard .. 

Now the mortality of men of the soldier's age in the healthy parts of England and 
Wales is such that; on an average, 8 die annually to 1,000 living.· 

Recruits for India undergo careful examination; and when soldiers are attacked by 
consumption, or any disease that is not soon fatal, they ·are invalided. So that their 
recorded mortality in peace, under such conditions as can be commanded for the army 
at home, should not exceed that experienced in the healthy districts of England, which 
as regards their salubrity, are by no means perfect models. . 

Half the population of England and Wales is concentrated in town and city parishes, 
under many unfavourable conditions, and the annual mortality of Euglishmen of the 
soldier's ages is 9 in 1,000. 

The mortality of men of the same ages in the unhealthiest towns of England, and in 
the unhealthiest trades, is at the rate of 12 in 1,000. 

Thus the mortality varies in different cases; and as it rises from 8 to 9 and 12, 
unfavourable sanitary conditions are discovered accounting for every degree of increase. 
The same principle holds it~ the mortality of the British army at home, which was at the 
rate of 17 per 1,000 annually, and is now declining in proportion as the causes. of disease 
are abolished or mitigated. 

The mortality of the non-commissioned officers and men serving in the British army 
abroad in the four years 1857-60 was at the rate of 41 in 1,000; of the officers the 
mortality was 30 in 1,000. t . 

The annual mortality of officers serving at ltome and abroad was 17, of non-commis
sioned officers and men 33 in 1,000 during the years 1839-53, of European peace.! Sir 
Alexander Tulloch gave in his evidence a series of War. Office returns of the strength, 
deaths, and mortality of the Royal army in India during 39 years, 1817-55, from which 
it appears that the mean strength in the three presidencies was 20,332, and the deaths 
55,584, so the annual rate of mortality was 70 per 1,000. The Mahratta, Pindaree, 
Burmese, Afghan, Sinde, Sutlej, Punjab, and Chinese campaigns account, according to 
his estimate, for 10 of the 70 annual deaths.§ 

Those who are conversant with military statistics are well aware of the difficulty of 
obtaining results at once exact and precise. This difficulty is increased in India, and the 
necessary calculations are further complicated by the distribution of European officers 
among the native corps, by the mixing up of officers and men, or of the Royal army with 
that of the late Company, or of men at home in depot with men in India, and by the 
confusion of invaliding from disease with the discharge of soldiers whose terms of service 
have expired. The medical returns for some time appear tq have included only the 
deaths in hospitals. . 

• 7' 7 per 1,000 is the exact proportion. See Tables by Dr. Farr, in Appendix to Report on Sanitary 
Condition of the Army, p. 521, and Evidence, p. 12. . 

t Registrar-General's Report for· 1860. 
t Appendix to Report on Sanitary Condition of Army, p. 521. . 
§ See p. 319 of Evidence, and pp. 178-186 of Evidence before Commi8~ion of Inquiry into the Organization 

of the ,Iqdian Army, 1859. . . . 
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After carefully examining all the documents at our disposal, we selected for analysis the 
nominal rolls of strength and casualties at the India House relating to the late Company's 
European troops. The collection of annual casualty rolls at the India House was" com
" piled upon the principle of accounting for every man becoming ineffective in the year." 
Verified by the signatures of the commanding officers and adjutants of corps the rolls 
arc perfectly intelligible and subst~n~iallJ:" correct; they have beeJ,J, therefore: analysed 
elaborately for the purposes of thIS mqUlry. The troops of the Company unlikc the 
Royal army, served only in India, where they remained until death, or until they returned 
home. . 

The deaths in the 57 years 1800-56 among all the Company's non-commissioned 
officers and men, ~nc1udins invalids i~ India, amounted to 40,420, out of Il;n aggregate of 
588,820 years of lIfe, obtam~dby addmg up .the average .annual strength m those years; 
so the annual'rate of mortaltty has been 69 m 1,000 durmg the present century. 

The mortality rate was as high as 134 in 1804, in the first Mahratta war, and it was 
as low as 41 in 1852. It was high again in the years of mutiny, and it has been 
subsequently lower than the Indian standard: From the rate 'of 55 in 1770-99, the rate 
rose to 85 in the 30 years 1800-29; and the mortality fell to 58 in the 27 years 1830-56' 
so that the death-rate of the British soldier since the first occupation of the country 
down"to the present day has oscillated round 69 per 1,000. . 

If the mortalitJ: is set down. at 69 in 1,090, it follows that, besides deaths by natural 
causes, 61, or, takmg the English standarq, 60 head per 1,000 of our troops perish in 
India annually. It is at t?at expense that w~ have held dominion there for a century; 
4 company out of every regIment has been saCrIficed every 20 months. These companies 
fade away in the prime of life; leave few children; and have to be replaced, at great 
cost, by successive shiploads of recruits. 

THE RAtES· OF MORTALITY AT DIFFERENT AGES IN INDIA. 

MOR'rALlTl 
01> BRlTI,", 

TROOPS. 

To determine the rate of mortality among British troops in India, of different ages, as MOR~'ALlT' 
well as of different terms of service, the returns of t4e lO years 1847-56 have been used. DI~F~REl 
The mortality in the Bombay and Madras presidencies was much lower in those years than G<S., 

it had been previously; and the Table includes the non-e.ffectives-invalids, pensioners, 
and men on the town major's list-at advanced ages. The mortality of war in India is, 
there~ore, relatively unimportant; and we can appreciate the effects of the ordinary causes 
of mortality on men of all ages, from lO to 75. 

Thc mortality of boys, and of all under the age of 20, is much lower than it is ever 
afterwards;. and other evidence shows that young men in favourable circumstances) and 
childr ~n with proper care, suffer less than adults in India. 

The mortality per 1,000 at the age of 20-25 is high (56'4); at the next age (25·-30) SeeT:tbll 
it is less (48'8); and then it rises gradually to the age of 40; at the age of 40-·45 the p.lxxxv 
mortality is again higher (61'6) than it was at the earlier age of 20-25; the mortality 
afterwards falls. -

It is worthy of remark, however, that the excess of mortality in India is nearly the 
same a.t all the seven quinquennial periods of age from.20 to 55, except at the first and 
the fifth, when the recruits join and leave their corps in greatest numbers. This points 
to the influence of the term of service, which we have also investigated, and seems to 
justify the inference that the fatal causes in operation produce nearly the same fatal 
results in India llt all the ages, from 20 to 55, among men exposed to the same extent to 
their influences. . 

From the age of 55 the excess grows less, and at 70 and upwards the old men die 
nearly at the same rate in India as in England. Although the facts at the extreme ages 
are few, it is evident that the men of the middle ages are, under present circumstances, 
the greatest sufferers. 

From the rates of mortality we have had a life table constructed, and the mean Tables 
duration of life, as well as the value of annuities dependent on soldiers' lives in India, and ~2. 
can be deduced. .These mortality and actuarial tables have been prepared by Dr. Farr. p. XCIV, 

The mean after-lifetime, or, as it is sometimes called, the expectation of life at the age Table: 
of' 20, is 17'7 years in India, 39'5 years in England; so life is shortened by 21-1:1 years. 

An annuity 'is at the age of 20 worth 12 years' purchase on a soldier's life in India, or Table ~ 
less by 10 years than an annuity on an average life at home. 
- What is the effect of residence in India on the after-lifetime of men who return to 
England at the age of 40 ? We have the means of determining this effect by comparing 

b 2 . 
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o't.r~~;:~~~::'r the afler-lifetime of the Inuian Table with that of the pensioners who have served in 
AGES. India. '*' 

The after-lifetime at the age of 40 is 15 years by the Indian Table, 22 years by the' 
Table of Indian pensioners resident for the greater part in England, and 26 years by 
the English Life Table. 

INFLUENCE OF TERM OF RESIDENCE IN INDIA ON T~E RATES OF MORTALITY. 

~~':~~l~:~l~ ~~ This ihvolves the important question 'of aecli~ation. In the Table 4 the facts for 
1lI()~1'fY. _ 1847-56 are .arranged , .... ith reference to the soldiers' years of service; and it is evident 

Tnhle 4, that the mortality (65'2) during the first year of residence is higher than it is subse
~. lxxxd. quently. It decreases gradually, and becomes sensibly less in the filth year, 44'1; it then 

rises slowly, and is 47'0 at the second quinquenniad (5-lO); 52'S at the third. The 
reduced number, 43'0, at the .fourth period of residence (15-20 years) arises probably 
ii'om the elimination of the sickly by invaliding, which then becomes acth'e (6 per JOO). 
This, however, although it takes away a fourth of the numbers annually, does not prevent 
the mortality~ partly from advancing age, rising to 62'5 per 1,000 in the last periods of 
service. 

io.17, 
. ii39. 

It is evident that when men are exposed to the operation of very unhealthy l>laces, 
many of the weak are cut off at once; while of the survivors some are exceptionally left 
.c~pable of resisting the local poison, and others are so enfeebled by its influence that 
they rapidly succumb. These two sets of causes in conflict are nearly in equilibrium 
in India, so that the mortality always remains high; and if acclimation in the ordinary 
sense takes place, it is nt advanced ages. The causes which destroy Englishmen in India, 
like arsenic or any other poison,. do their fatal work in every year of age and of 
residence; and indeed the zymotic agents which produce cholera, dysentery, liver disease, 
diarrhma, and fever in all its forms comport thclpselves like organic poisons. 

This view is confirmed by a new combination, in which a Table shows the mortality 
in different years of serviCe among those entering India early and late in life. But, 
upon the whole, early entry into India appears to be an advantage not only at first, but 
in after-life. 

'Ilhles It is further evident, from a comparison of the mortality in the several corps and presi
:,o5~~:"'575. denc~es, that t!le mortalit.y in India depends .on the intensity of zymotic 'po~sons, and 
. the tIme at whIch the men are exposed to the mfluences rather than on the InCIdent that 

they have resided one, two, ten, or more years in the climate of the tropics. . 

LIYES WASTED IN INDIA IN EACH YEAR OF SERVICE. 

,":8 W.'STED It is possible to examrerate the waste· of life in India, and this has sometimes been 
EAt· 11 YI::AR. ,~~ b . d b d h I done by assuming that the reduction in the num ers IS ue to t e eat s a one in such 

cases as the following: " Of the troops which Sir Abraham Shipman brought with him 
" to Bombay in 1662, there remained iU-1664 only 93 out of 500." "At the time of 
" Major Kilpatrick's death, in 1757, only 5 of the 250 soldiers who accompanied him 
" from Madras in Augnst of the previous year survived him." t A return handed in 

tilll'nc~. by Brigadier-General Russell throws some light on the reductions. Out of the 1,064 
ltlPIHlulll, non .. commissioncd officers and men of his regiment (the 84th) who landed at Moulmeiu 
00. I~ i111842, only 93 landed in England on its return in 1859; tnus the numbers were reduced 

I from 1,064 to 93 in the 17 years, and the regiment was almost completely renew.ed in 
India. It was joined by 1,24'8 recruits, and the deaths were S17. Now had the mortality 

. been uniformly 5 percent. per anuum (and the witness said it had been 3 per cent. for 
14 years'prior to lS5i), the original numbers would only have been reduced in this case, 
by death, to 455. There are, besides death, many casualties which reduce the corps in 
India, and we shall shortly advert to them. 

Again, the author of the useful book on the "Vital Statistics of the Anglo-Indian' 
" A,rmies," "demonstrates" that the- European army in India has hithqrto disappeared 
in about 13~ years. This follows, he infers, from the fact that the mortality and 

• The Life' Table for the. Indian pensioners has been deduced from the facts supplied by Mr. Robinson in 
the Appendix to It War Office Report. The great irregularities observable in the probabilities of living It 
year, as given by.Mr. R,obinson, are evidently accidental, and are partly referrible to the state of the pensioner 
when he is placed on the list. The Table is, therefore, graduated by the method of differences applied to the 
lO(Tarithms, 80 as to give a uniform series. 

°t .Moore, IIoalth ill the TrQJlics, pr. 50,51, 
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invaliding are at the rate of 7'4 fer cent., while in reality 1,000 men would only be LIVES WASTEDI 
reduced, at that'rate, to 368 in 132 years.- IN EACH YEAR. 

We hav~ the .m.eans of determining from ~he returns of the 1~ years the casualties by -
death, . by Invalidmg, and by other causes, III the late Company s European troops; and 
the results are shown in the Tables 5 and 6. The Table 6 has been constructed from 
the facts in Table 5 ,by the same methods as are employed in constructing .life tables, 
for there is no simpler method of obtaining accurate results. 

It will be observed that 100,000 men are reduced to 9,604 in 20 years of service, by Table 6, 
90,396 casualties of every kind; 40,447 by deaths in the service, 14,627 by invaliding, p. lxxx.ii. 
3,558 by purchasing their discharge, 8,972 by the expiration of their terms of service, 
968 by promotion, 5,724 by transfers to the town major's list, 13,976 by transfers to 
other corps, 1,818 by desertion, and 306 by other causes. The half of the deaths 
(21,499) takes place in the first five years'; and the numbers invalided increase slightly 
in each quinquennial period. 

The decrement, year by year, of the force in India is shown in. the annexed Table 7, p.lxxxvii. 
in which it will be seen that 1,000 effectives are reduced to 96 in 20 years. Now, the /. 
1,064 men of the 84th were reduced to 93 in 17 years; and this, while it agrees very 
closely with the tabular results, points to the fact that the Queen's regiments are reduced 
more rapidly than the Company's by the shorter terms for which the men enlist. 

The mean term of service in India, immediately deduced from this Table, is 8·6 years,t 
and 11 recruits are required annually to every 100 men.t To maintain an army of 
85,856 men, 10,000 annual recruits are required, even where the term of service is as 
prolonged as it was under the late Company's regulations. The recruits entering are 
reduced to less than half their original number in eight years; their probable term of 
service was, therefore, between seven and eight years. 

The half of a regular army so constituted consists of men who have served less than 
six years, and not more than a fourth of t.he men are veterans of 10 years" standing, 
on whom the discipline and solidity of an army greatly depend. . 

It is evident that the recruiting is more difficult, and that the losses from other causes 
than death are greater in an unhealthy than in a healthy army, for the invaliding, the 
desertion, and the discharges from all causes are influenced by sickness. 

We have constructed two other Tables, the one showing how the same number of Table 8 & 9, 
recruits (IOQ,OOO) would be" reduced year after year by death alone, and the other p. ixxxyii. 
showing the reductions by death and invaliding together. 

By death alone 1,000 would be reduced in 20 years to 344; by death and invaliding 
to 216; by death, invaliding, and other causes, as we have seen, to 96. 

Out of 1,000, by the Table 9, it appears that, if none were discharged except by 
death, 656 out of 1,000 would die in 20 years; while by Table 6 it appears that out of 
the 1,000, only 404 die in the service; hence it follows that if the same rate of mortality 
rules out as rules in, 252 of the discharged will die it! the 20 years out of the service. 

The waste of life in India is illustrated in the diagram, where it is contrasted with the piagramp.v. ' 
decrement of life at home. . 

NATURE OF FATAL DISEASES AND ATTACKS OF SICKNESS IN INDIA. 

The great endemic diseases of India, those which injure the health or destroy the life 
of the British soldier, are fevers, dysenteries, diseases of the liver, and epidemic cholera, 
which has for many years engrafted itself on the endemics of the country. Compared 
with these all other diseases are of minor t:xtent and importance. 

• This calculation has been adopted by other 'Writers, and its fallacy is noi immediately obvious. But 
assuming that the rate remains uniform, and is such that out of every 100 .alive at the beginning of a. 
year, 10 will die, &c., in its course, then the numbers will be reduced to 90 at the beginning of the next 
year; and, if the rate remain the same, nine, that is 10 per cent. of 90, will die in the socond :rear; but 
upon the hypothesis of Dr. Ewart 10 will die every year until the 100 have expired; that IS, 10 o~t 
of 90 will die in the second year, 10 out of 80 in the third year, and so on until, in the tent~ year, 10 dIe 
o lit of 10 living, that is, the deaths, instead of being uniformly 10 per cent. on the strength, WIll be made by 
this procedure at last 100 per cent., which is contrary to the hypothesis of a uniform rate. Let n be any 
numbel' living at any moment, and p be the fractional proportion living a. year, then riP'" = the numbers 
surviving at the end of z years on the hypothesis of a uniform rate. In the above case n = 10~ and 
rip" =100 X ('9)10= 35 nearly. This accidental overdight must not deprive Dr. E~art of t~e.credlt due 
to him for his useful work; which has been compiled with care. {See Digest of Vital Statistics, by Dr. 
Ewart, p. 20.) " 

t The sum of the col. (1.,)- 10 + '20 divided by 10 = the avol'aj:(e term of service among the effective non-
2 

commissioned officers and rank and file serving for 20 years or less. - . , 
t The number of annual recruits is obtained bi dividing the strength by the average number of years 

service. -
b 3 
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N,m:nn OF The four diseases here mentioned are almost exclusively diseases of the sultry plains 
DISEASES. of India, and when any of them are found in the elevated lands they are generally 

modined in degree and reduced in proportionate frequency, certain forms of bowel com
plaints~ when the sufferers are removed from the plains to the high grounds, being the only 
exceptions. We shall notice briefly each of these diseases. 

Fevers.-Sir Uanald Martin states that remittent fevers are foupd almost everywhere 
throughout the East Indies, varying in their intensity and in their 'complications according 
as theJ\ occur in deltas, along marshy banks, or at the embouchures of rivers in plains 
extending from the bases of mountain ranges, termed" Terrais," in partially inundated 

, or irrigated lands, or in tracts traversed by percolating streams, or occupied by jungles, 
or in certain low hilly districts. The seaboard, especially where there is jungle or 
salt marsh, and the adjacent islands when of a jungly or marshy nature are peculiarly 
pestilential, and so are often drying-up marshes and drying-up beds of rivers. 

Of the various obstacles which bar the colonizatioll of the white man in tropical 
regions, and of the many causes which reduce the strength of our armies there, remittent 
fever is the principal. 

Sir R. Martin states that out of a British force of 25,431 men serving for eight and 
ten years respectively in Calcutta, Chinsurah, and Berhampore, all in Bengal Proper, 
there occur,red 13,596 cases of fever; that in the healthier upper provinces of the same 
Presidency with diseases generally of less degrees of severity, out of an average British 
force of 23,731, men serving there during seven years, there occurred 14,1.59 cases of 
fever, and that throughout India, 50 per cent. of all the admissions into hospitals are from 
fevers, while in the Presidency of Bombay, amongst persons of all classes, castes, and 
countries, fever causes about 40 per cent. of the total deaths. 

But besides t.he great prevalence, personal suffering, and immediate risk to the life 
of the soldier undt:r fever, the disease entails more or less disposition to relapses, with 
more or less after danger, according as the original fever may have been more or less 
malignant in its nature. Added to these circumstances again, it is found that diseases 
of important organs, the consequences of malarious fevers, occasion much of the sub
sequent sickness, mortality, and invaliding among British troops serving in India. 

D,lJsenter,'IJ a'nd DiarrlulJa.-N ext to fevers in frequency, but more fatal, comes the 
dysentery of India. In its causes it is intimately associated with tropical fevers, remit
tent and intermittent; so much so that where fevers are present dysentery is never far 
off. "Dysentery," says Sir Ranald Mar1i~~" has occasionally been found to assume a 
" malignant character in low damp situations, so as to prove very deadly; but on 
" removal of the sufferers to elevated sites and a better air, the disease has been 
" rendered amenable to treatment." 

He describes the dysentery of India as most pre!~lcnt in the plains and during the 
hot and rainy seasons. "Out of an aggff'gate Bl'Itlsh force of 25,433 men of Her 
" Majesty's army serviug in periods of eight and ten years respectively in the stations 
" of Calcutta, Chinsurah, and Berhampore, all in Bengal Proper, there occurred 8,499 
" cases of dysentery and diarrhrea. The climate of Lower Bengal has always been very 
" unfavourable to European health as compared to Upper India; but, making allow-ance 
" for all circumstances, including the ill habits of life of the soldiery, the amount of 
" sickness from dysentery and diarrhrea here exhibited is enormous." "In the presidency 
" of Madras, again, out of an aggregate British force of 82,342 men serving there from 
" 1842 to 1848, there occurred 10,531 cases 'of dysentery and 9,189 cases of diarrhma, 
" making a total of 19,720 cases of bowel disease, exclusive of cholera. It thus appears 
" that next to the malarious fevers of India, bowel complaints are the most prevalent, 

• "while the dangers to health and to life from these last are even greater than from 
"fevers." Sir R. Martin further states that amongst British soldiers 11 cases of 
dysentery occur to 1 amongst .the native soldiery. In acute dysentery, as in malarious 
fevers, there is much present danger and suffering, and when the disease is not arrested 
at once, chronic sufl'ering extending, over years, or the prospect of death more or less 
distant in the hospitals, is all that remains to the soldier. The case is described by 
the older army surgeons as presenting" a spectacle of'distrp.ss of as pitiable a kind as can 
" be founel in the history of human suffering." Invaliding and death are the last events, 
and most of the casualties which occur amongst sick soldiers on the voyage homewards 
from India are from chronic dysentery. 

Diseases of the Liver.-Sir Ranuld Martin states that, whether as original or secondary 
affections, diseases of the liver are a'very frequent and very important class of diseases 
in the East Indip.s. He adds that no official returns,' under special heads, afford 
accurate information its to the actual fj'eqllency of liver diseases; for when these last 
occur as complications with, or as consequences of, fevel', dysentery, diarrhrea, or cholera, 
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the cases are ge:neral1y classed and numbered· under the head of the primary disease 
" I,t thus happen,s," ~e says, "that t~e numerical ho~pi,tal returns do not· yield anything 
" hke an approximation to a true estImate of the eXlstmg amount of hepatic diseases," 
" Acute inflammation 9f the liver," he states, "is essentially a disease of the hot plains, 
" and its severity may be judged of ,by the fact that the chance of death is greater frorr: 
" one such attack than from 13 of fever of'the various forms, as they ordinarily occur in 
" India," 
. In acute disease of the liver the danger to life is so imminent that the case must within 
a few days, terminate in a recovery.more or less complete, or in death; while the ~hronic 
form of this malady, the injury to health, and the p~otra~ted distresses are very great, 

He further states, that out of an 'aggregate British force of 211,993 men serving in 
Bengal from 1812 to 1832, there were 14,015 admissions into hospital on account of 
diseases of the liver, of which 924 died. From 1833 to 1854, out of an aggregate force 
of 331,775 men serving in the same presidency, there were 18,765 admissions· and 1345 
deaths from liver diseases. 

Epidemic Cholera.-Epidemic cholera is the most acute of all acute diseases, and, like 
the last mentioned, it always ends in the more or less immediate recovery, or in the 
death of the sufferer. 

This disease has been known to ,prevail as an occasional epidemic at different years, 
seasons, and places throughout India from 1774 to 1817; and there are authentic records 
of its existence in Batavia so far back as 1629. The symptoms described at the different 
times 'and places leave no doubt as to the sameness of nature of the disease, nbt to 
mention its uniform and great mortality. . 

But in India, since 1817, cholera has engrafted itself on the endemics of the soil, .and 
has become a disease of annual recurrence at many of our large stations, commencing 
generally at the beginning of the hot season, but sometimes in the rainy and cold season. 
It has proved everywhere, all over the world, the same disease, with the same mortality 
whenever it has fastened on a congenial soil; and its great tendency is to attack popula
tions living in low, damp, crowded. and ill ventilated situations, especially if supplied 
with impure water; while the. proportionate mortality amongst those attacked has been 
about the same,whether at the lowest levels or on the loftiest mountains. 

Here, however, there exists an important distinction, that while the proportionate 
mortality of those attacked is everywhere the same, the proportionate numbers seized in 
high and low situations differ most widely. Cholera and epidemic diseases in general are 
of rare occurrence in the elevated ranges of India, where the water is comparatively pure. 

Troops, both European and DI!-tive, while on the march, have been observed to become 
more liable to seizure by this disease, and when the attacks have occurred in cantonments 
after the march, it has been found that the virulence of the epidemic has· been pro
portionate to the length of the march. 

As regards the comparative mortality Sir Ranald Martin states that out of every 
100 deaths of Europeans serving in the Presidency of Bomhay, between 1830 and 
1846, the proportions of deaths attributable to the four great endemic diseases were as 
follows :-

Fevers 
Dysentery and Diarrhrea -
Diseases of the Liver 
Cholera 

23'054 
32'441 
9'597 

10'320 

NATORE O· 
DISEASES. 

We have the means of comparing the deaths of soldiers from each disease in the Vide Mis
Bengal prei!lidency with the death~ of men from the same disease at home. The periods cellllneous. 
are for the 16 years (1830-45) in Bengal; and for the seven years 0848-54), including 1tb1t\:W1t 

the two years when cholera was epidemic in England" The annual rate of mortality was 10 ~i:;I':~~:c 
per 1,000 in England, and 67 per 1,000 in Bengal, of which 58 per I,DOO was by zymotic p 576, 
diseases. The fevers, ague,. remittent and continued, killed 17 men in 1,000; dysen-
tery and liver disease, 20; cholera and diarrhcea, 18. Delirium tremens, catarrh, syphilis, 
rheumatism, and scurvy were also much more fatal in India than in England. Among 
constitutional diseases, the deaths from phthisis, scrofula, and cancer were fewer in Bengal 
than in England; but these cases are of long duration, and are precisely such as are sent 
home on the invalid lists to die. 

Of diseases affecting particular organs, apoplexy is the most fatal. and 3 deaths per • 
1,000 arc referred to that disease, which at the age of the soldier is exceedingly rare in 
England. The frequent pneumonias are, probably, of a congestive character, or are like 
bronchitis, connected with influ~nza.· Enteritis, phlegmon,. ulcer, ileus, jaundice, and 
spleen diseases are either masked zymotic diseases, or their common sequels •. 

. b 4 ' 
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NA.'l'trJIE OF The deaths from wound's are most numerous in India. but these deaths and all the 
DISlmKS. deaths by violence in the return are less ( . 8) than 1 inl,OOO, and less than the deaths by 

violence among the civil population of England (1'0). The medical returns under the 
old arrangements included only the deaths in hospital, and they did not include the killed 
in the field, which should be added. The two series of facts in the Table are strictly 
comparable, and show clearly enough, how much of the mortality of India is due to a 
few diseases, which are rendered fatal by well-known causes. 

No, 1, p. 576, The fatality of these diseases to our armies in India is rendered evident to the eye in 
tiludingram. the two diagrams.' , 

It is worthy of remark that nearly aU these diseases fatal in India are, accompanied 
by pl'ofu\e discharges, with wbich the air, water, bedding, linen, closets, walls of hospitals 
and barracks become more or less infected. In a common building the materies morb'i 
comes into contact with all the inmates. 

In comparing the proportion, of attacks of j}Jness among British troops in India with 
that among men at, home, we find that the East India Company formerly employed 
2,461 labourers in London, and during the 10 years that observations were taken by 
the medical officer, 246 in 1,000 were attacked by illness annually; or each man was 
liable to one attack of illness of some severity every four years. This agrees with 
other observations, and includes cases of sickness of such gravity as disables artizans 
from following their ordinary work. In a Liverpool society, out of 1,000 members, 320 
applied 400 times in the year for sick pay, and were treated by the surgeons, who also 
attended 350 more for slighter ailments, making 750 annual attatks of sickness, such as 
doctors attend to, among 1,000 members.'" 

, Syp,hilis is not included in the returns of the friendly societies. 
One thousand British soldiers at home experience about 1,000 attacks of sickness in 

the year, but in India the soldier's sickness is doubled. To one illness of the labourer, 
the soldier is liable to four, of at least equal severity. Thus, from a return supplied by 
Dr. Balfour, it appears that the 16,850 troops of the line in Bengal furni~hed the hospitals 
with] 72,388 cases in the five years 1850-4, when 4,461 cases terminated fatally. A 
battalion 'of 1,000 men sent yearly on an average 2,045 cases to the hospitals; each 
solJier in India was exposed, therefore, to two attacks of illness in the year, 'instead of 
one. At Peshawur, during the same period, the admissions into hospital were 3,635 
annu.ally to 1,000 men, and in the hill stations of Kussowlie, Subathoo, and Dugshai, 
the a:dmissions into hospital were at the rate of 1,783 pel' 1,000. The returns which 
Sir Alexander Tulloch gave in show that the attacks of sickness ranged from 988 to . 

5563. 3,225 per 1,000 men at different stations. , 
The attacks of sickness were sometimes slight; but in a large number of cases 

they were severe, painful, and fatal. Of the cases in the Bengal presidency before 
referred to, 75,535 wen; fevers, and 32,771 were diseases of the stomach, liver, and 
l;>owels, of which 2,517 were filtal. Add the 918 deaths by fevers, and tbe aggregate 
of 3,435 deaths lctwes 1,021 referrible to other diseases. 

J,IFE-LOSS 

IN '" All., 

5563. 

LIFE-LOSS .AND SICKNESS IN WAR. 

The mOl:tality of the army fr~m disease in India has always hitherto been raised 
by war. This is evident upon inspection either of the mortality among the Company's 
troops, or the Queen's. The Company's European troops died at the rate of 85, J 34, 
and 101 pel' 1,000 in 1803-4-q; the period of the l\fahratta war.t In the wars of 
the' Marquis of Hastings, the mortality of the troops rose to 90 and to 117 per 1,000; 
in six of the years 1813-21, the annual mortality exceeded 90 per 1,000. In the 
Burmese war Qf Lord Amherst, the mortality of the Europeans was at the rate of 
113, 106, and 130, in the three years 1824~6. Since that the Company's forces have 
been healthier in war; in the Afghan and Sikh campaigns their mortality has not 
exceeded 70, 80" or 84 per 1,000. The whole army is rarely engaged; consequently 
the effects of a war are partial, and fall upon particular regiments. , Thus ~n the year 

-' 

- See article" Vital Statisticil" in lIcCulloch's Statistics of the British Empire, vol. 2, p. 589. According 
to Mr, Neison tho numbcr ofmcmbcrs sick during each year at the soldiers' age is 220 per 1,ooQ in friendly 
socit'ties, Contributions to Vital Rtntistics, p. lUO. , 

t The troops had sometimes salt provisions and dnnk hllrd. Such pllssages as the following meet the 
eye in the Wellington Despatches :-" Urge the gentlemen there to send forwa.rd -3,000 or 4,000 gallons of 
armek. - - - Salt provisions will also be much required, as the Bombay sheep contractor had fuiled 
cntil'cly."-Camp at roona, 15th May 1803, vol. v. p. 576. 
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,1845 the mortality of ~he Qu«:en's troops 'Yas at the rate of 199 p~r 1,000 i.n Bengal, LIFE-LOS, 

but did not excee~46 m Madras, and 7lIl?- Bombay. The Queens tr~ops In 184U-8, IN WAR. 

out of a force varymg from 8,000 to 12,000 m Bengal, lost numbers rangmg from 781 to 
2,213 annually; and the mortality frequently exceeded 10 per cent. It is impossible to 
read the losses of particular regiments in the war of the mutiny without being struck by 
the inextinguishable valour of the British soldier; but it was dise,ase, and not the enemy 

. that killed him. F~r out of 9,467 men dying. amo~g re~iments ~n India prior to the 
mutiny, or sent out III 1857-8, only 586 were kIlled III actIOn or dIed of wounds. All 5563, 
the evidence goes, to show that the mort~li~y i~ th~ wars of I~dia' is chiefly from the 
diseases before referred to; and that the dlmmutIon m the mortalIty of wars before the 
mutiny was due to improvements in the sanitary arrangements. The battles in Sinde 
and the Punjab were as fiercely contested as any in which English troops have ever 
engaged native forces. 

INEFFICIENCY IN THE ARMY OF INDIA FROM SICKNESS. 

Of 1,000 of the East India Company's labourers in London, 16 were constantly sick 
on an a\'era~e ~~' the ages 2~-30; . and in the friendly societies of England th~ 
amount of dIsability among artlzans' IS nearly the same at the same ages. At the 
next decenniad the proportion of constantly sick becomes 17 or ~o in 1,000.* It was 
calculated by Mr. Annesley, the author of a standard work on the diseases of India, 
that 100 sick out, of the same number was a normal state in India! This important 
element has not hitherto been sufficiently attended to in the army statistics; t and as we 
have not the new returns, recently introduced, it is impossible to· show how much of 
the inefficiency is caused by each disease. Several diseases, such as rheumatism 
ophthalmia, and syphilis, which are rarely fatal, cause a great deal of inefficiency' 
of which the admissions into hospital furnish a very inadequate measure. On th~ 
other hand some fatal diseases, such as cholera and consump'tion, produce "tery 
different amounts of sickness; for a fatal case of consumption lasts two years, of cholera 
two days. 

The Table .shows that, on an average in the station's 'of Bengal, ',84 men in a 
battalion of 1,000 were constantly in hospital.! We have not illustrated this by a 
diagram, but it is easy to conceive the facts; 1,000 men are at a station; 84 of their 
number are sick in the hospital, where 69 die annually. 

With this amount of sickness, an' army of 70,000 British in India has, so to speak, a 
vast hospital of 5,880 beds constantiy full of sick, and loses yearly by death 4,830 men, 
or nearly five regiments. 

Cos't OF THE BRITISH SOLDIER IN INDIA. 

Thlmilitary expenses of India for the year 1856-7 amounted to 13,322,8591., including 
the home charges for recruits, transports, and ineffectives. Deducting 166,3861. for the 
local civil corps, 13,156,4731. remain.§ 

The "European officers and men in India in 1856 were 45, I 04, to which should be 
added,perhaps, 9,021, in depots at home or on their passage, waking 54,125 in the pay 
of the Indian Government.1I 

The financial accounts do not enable us to determine directly the cost of the European 
force, as' the expenditure is mixed up with that of the native army. But an approximate 
estimate can be framed. The native non-commissioned' officers and men in the year 

• McCulloch's Statistics of British Empire, art. Vital Statistics, p. 582 and p. 587, and authorities thei'e 
cited. See also Ratcliffe oil Sickness of Members of Friendly Societies, 1862 .. The observations on the East 
India Company's labourers in London extended over the 10 years 1823-33. 

t The new English system had not at tliat time been introduced in India.-
t Average annual stJ::engt-h, 18,285'; number constantly sick, 1,542'25; annual admissions into hospital, 

36,814; annual discharges and deaths, 36,767 ; annual deaths, 1,040. Sanitary Statistics, p. 589. 
§ ParI. Pap. (32). 18th Feb. 1861. . 
~ On Sept. 3, 1858, the total strength of the [European] cavalry and infantry regiments in India 

was 81,971; but only 50-,979 were fit for duty, 6,616 being sick, 1l,555 on passage out, and 12,821 in the 
depots at home. To 57,595 in India, including the sick, 24,376 were away; to 100 present 42 were 
absent. Colonel Wood says nothing about the numbers "on passage home," but in pronouncing the 
number on passage out large. says, that '" when a force is stationed at a distance from home, there must 
always be a larg~ number in transit to and fro." The number absent at this period was unusually great, 

• and instead of adding 42, we have .added 20 per cent. to the numbers serving in India. The legitimate 
, purposes of the depot are recruiting ant!. training in order to maintain the efficiency of the regiments ill 

India. (~ppendix to Report of CommissioJl.on Organization of thtl,Indian Army, p. 24.) 
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were 235,221. The ratio of the cost of the Europeatls to that of natives may be set 
down as 289 to 100, or. nearly as 3 to 1.... Consequently the cost "of 235,221 native 
soldiers is equivalent to the cost of 81,349 European soldiers. This number, added to 
the 54,12.5 . Europe~ns. makes the co~~ of the Indian army equivalent to the cost 'Of 
135,474 Europeans. But the total mIlItary expenses, 13,156,4i3l., divided by 135,474, 
gives 971. per man as the annual cost of the European force; or, taking only the Euro~ 
peans serving in India (45,104), the whole force is reduced to 126,453, and the cost per 
man is 104/. 

For our present purpose it may be assumed that 1001~ Ii year on an average is ex~ 
pended ~n the European soldier serving in lndia; this cost including the cost of arms, 
recruiting, and retired allowances for officers aud men. 

The finance accounts of the army are defective, and often delusive; but the various 
recent reports, and particularly the papers by Colonel Baker and Sir Alexander Tulloch, 
on the relative expense of the late Company's European troops, throw much light on the 
subject, which has also been discussed with impartiality and judgment by Mr. Hammick. 
We have appended a Table, compiled from' his, giving the chief results; for the sanitary 
state of the army is intimately linked with the finances of India, and influences them 
to a large extent. . 

The frequent errors in estimating the cost of troops in India arises from the omission of 
important items; indeed Colonel Baker omits, in his Table, staff charges in India, and the 
cost of camp equipage, ammunition, arms, stores, punkahs, bedding, hospital attendants, 
medicines, and transport in India, which raise the' cost of' a regiment 1,000 strong to 
100,000/. 

The annual pay of infantry non-commissioned officers and privates is at the rate of 
60l. 13s. lld., or nearly 611. per man; (including clothing, victuals, barracks, and allow~ 
ances); the cost of transport by sea, including officers, 71.· 18. 5d.; of levy money, recruit~ 
ing, and depots, 41. 148. 4d.; and of pensions,9l. 3s. 2d., or in the aggregate, with the 
pay of officers, 811. 128. 8d., which is raised to about 1001. by other expenses. 

It will be observed that the charge for barracks and buildings is 131. 3s. per man, 
so that the accommodation of ten men costs 1311. a year! This is a high rent; yet 
Colonel Baker says he had in his late office of Secretary to the Government of India 
peculiar opportunities of knowing the cost of permanent barracks for European regiments 
on the enlarged scale lately introduced, and is satisfied that the annual amount will' not 
be less than 15,0001. a regiment.t Sir Alexander Tulloch quotes a return, on the other 
hand, to. show that the building of a barrack for a whole regiment 10 or 20 years ago 
cost only 22,2131 .. , which implies. he says, an annual expenditure of 2,200/. a year. 

The value of a man who, with all his arms, costs the country 1001. a year, reckoned 
at only a. few years' purchase, is considerable, and either the loss of his li(e, of his health, 
or of his efficiency, is not to be lightly regarded, especially as it occurs most frequently 
and inopportunely in the field, when his services are requi~ed. 

PE~UNIARY COST OF SICKNESS IN THE INDIAN ARMY. 

It may be assumed, as the sick soldier is a serious incumbrance in warfare, that the 
5,880 sick cost the country as much as 5,880 effectives; if there were no sick, the army 
might be reduced to that extent. And as it has been shown that the army expenditure 
is equivalent to lOOt. per man, the cost of the sick at these rates is 588,0001. annually. 
Deduct 200,0001. for sickness, assumed to be inevitable, and 388,0001. remain. 

MORTALITY AMONG OFFICERS OF THE. INDIAN ARMY, THE CIVIL SERVANTS, RETIRED 

OFFICERS, AND PENSIONERS. 

The Royal army, out of 9,192 officers in the year 1860, lost allover the world 244 by 
death; and the mortality was at the rate of 27 in 1,000. The mortality of the 3,965 
officers of the Royal army serving abroad was 30 in 1,000 during the four years 1857-00, 
including the period of the Indian mutiny. In 1861 the mortality of officers was 16 
in 1,000. . 

.. In-the Appendix to the Report on the .organization of the Indian Army (18.59), p. 5S, the cost (in-· 
eluding rations, clothing, and other charges) of 1,067 non-commissioned officers and privates of an infantry 
regiment of Her Majeijty's service is set down at 25,999 rupees 8 annas monthly; and the cost of 1,140 non
commi~sioned officers and men, including 1,000 sepoys, of a native regiment at 9,606 rupees 14 annas 
monthly; the cost of the European is to that of the native soldier as 2' 8915 to 1. The other charges not 
here brought into acconnt are assumed to be in tho same ratio. 

t Appendix to Report of Commission on Organization of Iudiaa Army, pp. 49, 50. . . ~. ~. 
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, We have no recent 'returns of "the mortality of, officers serving in India, but there 
is no reason to believe that the rate varied much before the mutiny; and there is ample 
data for the essential purposes of this inquiry. . .,.. . 

The 20th volume of the Asiatic Researches con,tains the results of an inquiry respectinO' 
the law of mortality for British India. The facts, procured by the Government, wer~ 
arranged by the late Col. Henderson with clearQ.ess, and they may be used with confidence. 

The East India Company had o~ an average! during the 20 years 1814-33, serving 
in India 4,219 military officers,· among whom 3,194 deaths occurred; consequently the 
annual mortality was at the rate of 38 in 1,000. Several of these officers were in civil 
employ, and som~ were on leave of absence; but they were all exposed to the Indian 
influences. This was not the case with the 1,079 officers of the Royal army, a consider
able number of whom were apparently at the dep6ts in England; so the deaths were 
742, and the annual mortality was at the rate of 34 in 1,000. The annual loss of tlw 
5,298 officers of both armies was 197: Now of men .of their ages in England about 53 
die annually; consequently 144 officers died every year in India in excess of the natural 
deaths.' In the 20 years the deaths at the English rate would have amounted to 1,060; 
and as 3,936 officers died, .the excess by violent and unnatural causes was 2,876. Of this 
number 122 were killed in the field or died of wounds; consequently, while the danger 
to which they were exposed on the field .of battle was fatal to 122 officers, the dangers 
from disease were fatal to more than 20 times that number! 

The diseases were undoubtedly of'thesame character, and were, in fact, the same as 
those which kill the soldier. And the number of sick officers probably bears the same 
proportion to the deaths as has been found to exist in the returns of non-commissioned 
officers and privates. So the .number of sick officers in India and on leave of absence 
from ill health is considerable, but it is not' returned; and, if it were, the loss from the 
inefficiency induced by disease would he only imperfectly represented by the numbers 
on the sick list and absent from the field. 

The value of the lives of officers,and the irreparable conse.quences of their loss to 
their families, pointed out at an. early peribd the necessity of extraordinary measures for 
the promotion of life insurance, and led to the establishment of the various funds under 
Government encouragement. 

One of the disadvantages to the officer arising from the insalubrity of India is shown by 
the high premium which he has to pay for the insurance of his life. Thus, at the age 
of 30, the annual premium of the insurance office'O:Q a life in England is 21. 48. 10d.; 
on an officer's life in India it is 4l. to insure 1001. . 

,The soldier's life is still more precarious, and, allowing 10 per cent. for expenses, by 
his life table h~ would have to pay 51. 15s. 3d. to insure the same sum at death .. To the 
same extent as the shortening of life increases the risk of insurance it diminishes the 
accumulation of capital. . ' 

It will be observed that while during a long series of years the mortality of the soldier 
in India was at the rate of 69,t the mortalitY,of the officer during 20 years ·was at the 
rate of 38 in 1,000. And it appears to be a'-fair deduction from this comparison, that 
the 31 annual deaths in excess of 38 are due to other causes than the climate of India; 
to which officers as well -as men are everywhere exposed. We may proceed a step 
further in this direction; for the civil servants living in the unhealthy and healthy districts 
alike died at the rate of 20 in 1,000.t . 

The mortality of the Bengal military officers of the Company was at the rate of 31, 
Bombay 39, and Madras 45, inJ,OOO. Of the' officers of the Royal army in India, the 
mortality was 34 in Bengal, '33 in Bombay, and 36 in Madras.§ 

The local disadvantages df Bengal were in those days in some way compensated; and 
the returns of the military funds of the several presidencies confirm this result. 

In order to determine accurately the mortality of officers, it is necessary to take their 
. ages into account, as their mortality varies with age in India as in England; thus it 
will be seen that the mortality is greater in· the higher ranks of officers than in the 
subalterns • 

• Each officer, aiter 10 years' 8ervi~e, was entitled to absence from India for thre'e years, and to further 
absence in case. of sickness after 01' before that term. After 25 years' service, 22 in India, officers wer" 
entitled to retire on the full pay of their rank. '. .' . 

t During the 20 years 1814-33,. fO.r which the mort,ality of officers was 38, the mo~ta.lity of the ._noll 
commissioned officers and men was 83 In 1,000. By takIng the general rate 69, the case IS understated. 

t "In the civil service the per-centnge of mortality for the last 40 years has been somewhat under 2 p,er cent. 
for the first 20 years of residence in India, a result far more favourable than that of the other servlces."-
[Colonul Henderson, Asiatic Researches, vol. xx., p. 199;] , 

§ Asiatic Researches, vol. xx., pp. 201-3. ." 
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The mortality of officers of all ranks, deduced from the most authentic materials, is 
given below:-

Tnll1e 16, 
p. xcii. 

Table 14, 
~. xci. 

Facts supplied by 

Col. Henderson, (India) 
Mr. G. Davies, (India)-, 
1\11'. Neison, (India) -

Do. 
Mr. S. Brown, Madras Mili- , 

tary Fund. 

Years. I Annual Deaths per 1,000. 

Age - -/ ,20 I 25 I 30 / 35 I 
1814-1833 
1760-1839 
1800-1847 
1840-1847 
1808-1857 

29 
27 
24 
25 
33 

33 
28 
25 
32 
32 

35 
31 
28 
34 
30 

39 
33 
29 . 
31 
27 

40 

40 
37 
30 
36 
30 

�----------------------~-----------------I-------I------·I------I-------I 
Men in all Englal).d " - ... 
Men in healthy districts of England 

9 
7 

10 
8 

11 
8 

12 
9 

14 
10 

The Table may be read thus: the mortality at the age 20 and under 25 was at the 
rate of 29 in '1,000 Indian officers, according to the return of 1814-33;· at the age of 
40 and under 45 it was 40 in 1,000. The mortality varies in different times and places 
as its causes vary. 

The rate of mortality in the whole of the civil 'service of Bengal was, according to 
the returns of Mr. H. '1'. Prinsep, at the rate of 21'0 at the age 20-25; 20'1 at the age 
25-35; 28'7 at the age 35-45; and 41'1 at the age 45-55. t In the Bombay civil 
service the mortality ranged from 24 to 26 under the age of 50.t The experience of 
the Madras civil fund from 1760 to 1853 exhibits a still more favourable result. The 
mortality ranged at the ages of 20 to.45, from 14"10 18 in 1,000; and at these ages the 
authenticity of the Table is unshaken by criticism.§ . 

To illustrate the extent to which the insalubrity of India affected civilians, officers, and 
soldiers in India, we take four armies, each consisting of 33,615 young men. of the age 
of 19. The first army remaining in England experiences the ordinary rate of mortality. 
and loses 254 in the first year, 276 in the second, 281 in the third, and so on; it is 
reduced to 30,453 men of the age of 30 in 11 years. The second army loses also 254 
men in the first year; and it then lands in India, where it loses 353, 412, 452 men, as it 
suffers from the diseases and dies at the rate of Madns Civilians: it is reduced to 28,916 
men in 11 years. The third army ont of the same strength loses 254 in the first year. 
or at the age 19-20; it then lands in India, and experiences the same rates of mortality 
as the military officers, and loses 865, 840, 819, and so on in successive years until it 
is reduced to 24,610 in 11 years. The fonrth army loses 254 in the first year; it then 
lands in India, and suffering from the diseases of the Company's soldiersj it loses 2,052 
in the first year of its residence in -India, 1,811 in the second, and so it is rapidly reduced 
by death to 19,617 in 11 years. 

If there is much to shock the mind in these contrasts, they do not lack elements 
of consolation, for the unnatnral death of the English soldier: is apparently not the 
inevitable result of the climate of India; to which officers and civilians are also exposed. 
But, while the soldiers live together in common bedrooms in barracks, the officers generally 
reside in separate bungalows. where they have the due arrangements for cleanliness;' their 
food and drink are of superior quality; their contact with the sick in hospitali is 

, limited to periodical inspections; when ill themselves they have the advantage of sepa
rate apartments. and obtain leave to resort to healthy places. The military and civil ' 
servants of the Company were entitled, after 10 years' residence in India, to three years' 
leave of absence with gratnitons pay; and this period. by lllness and medical certificates, 

.. Ree the annexed Tables 17, 18, 19, pp. xciii, xciv. For other returns, see the Report of Messrs. Finlaison 
(lnd Lewis on Bengall\1ilitary l!'und, as well as 1\11'. Neison's Reply. 

t Asiat.ic Researche~, vol. xx., p. 230. 
t See Report of Griffith Davies on Bombay Civil Fund, dated 20th February 1836. In the report.s upon the 

Indiun Fund (p. 375) the probability of dying is incorrectly called the" rate of mortality," so Its to mislead the 
unwury reader. Thus, if on an average out of 100 men living at the beginning of It year there nre ten 
deaths in the year following, the probability of dying is expressed by the fraction -rtr01!"' which is incorrectly 
cnllcd in the reports" the rate of mortality;" but the rate of mortality is *. for the numbers living at the 
!'Ild of the year are 90, and the yeal's of life are 90 + 10 half years, which it may be assumed are lived 
by tbe 10 who died in the course of the year. For the general formula. for nassing from the probabilities 
of dying t.o the corresponding ratio of mortality. see Table 12, p. lxxxix. . . 

§ See Mr. NeisQn's Report on the Madras Civil Fund, dated 20th July 1855. The expectation of life is 
not htghel' by thi~ Table at the age of 5r. than it is by the Table. for healthy English districts; but the 
discrcpltllcy of its results with Mr. NdsOll'S earlier table is by no means fatui to its authority. 
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co~ld be extended to five ye~rs, which. counted as apart of the 25 ye~r~ entitling them to MORTUITY 

r~tIre on th~ full pa:y of theIr respective raIi;ks. In th~ h~pe of. attaImng higher rank or AMONG 

hIgher pemnons, or for other reasons, the period of servl£e In IndIa was often extended. OFFICERS, &c, 

The married officers are healthier than the unmarried. The civil servants are distributed 
all over India, and are necessarily exposed not only to heat, but to the influence of 
ma!aria, and occasionally to casualties from bad water; but their dwellings are, it is 
beheved, better placed than the ~ungalows and barracks of the army;. they also enjoy 
the comforts of homes; are marned, and are exposed to none of the accIdents of warfare 
in the field. They are occupied, . all(~ their minds are often actively engaged in the 
discharge of their duties. They are not driven to drink or debaucliery by ennui. 

The civil servant and the military officer at the close of their career habitually return 
to England, where they encounter the cold vicissitudes of a climate in which they were 
born, but to which they have long been unaccustomed. The" old Indians" are divided· 
into two classes. The veterans who; lik~ Hastings and the Wellesleys" bring home their 
native vigour, tempered in the Indian fire ; and those who are either shattered by fevers, 
dysentery, liver diseases, and apoplexies, or are actually suffering from their sequels. Sir 
Ranald Martin has described their condition, and has shown how it can be ameliorated.*' 

The returned officers experience a higher rate of mortality at all ages under 65 than 
the people of England ; but their mortl;l.lity is lower at all ages than the mortality of 
officers remaining in the military service. Looking at some of the results it is questionable, See Table 
however, whether veterans would not enjoy better health in retirement in the healthiest 16, p. xcii, 
parts of India than they enjpy in England. 

The pensioners in England who have served in the East and West Indies die ·much 
more rapidly than officers; but this is probably due to the circumstances in which they 
are placed. And it is not an easy matter to throw off at home the habits of dram 
drinking which they have been taught in the tropics. . 

The retired civilians probably enjoy the same advantages over the military in England 
as they enjoy in India; for many of their eminent members, after having served for a 
certain time in India, attain advanced ages. Only one governor-general (Cornwallis) 
died at his post in India during ·90 years; and although the careers of the last two 
tcrminated prematurely, the 14 eminent men who have held that high office since 1772, 
for periods varying from one to ten years,-or six years on an average,-filled their ex-
pected number of years by the English life table. .. . 

In a previous section it was shown that the mortality of the British troops bad been 
at the rate of 69 In 1,000 for a long series of years; but at stations in every vaI~ety 
of the climate of India the mortality has not exceeded 20 or 30 in 1,000; the excess 
of deaths over 10 ,being due to a few diseases, are referrible to local causes, which 
were at one time equally fatal in th~ir operation in England. In the present section the 
facts lead to similar results. . 

1. The mortality of the officers who were stationed with the British and native troops 
(regular and irregular) all over India was excessive, and involved great losses of life and 
property; but it was less by 31 in 1,000 than the mortality of the soldiers. It follows 
that the lives of nearly half the soldiers, in less unfavourable conditions, might for the 
future be saved. ' 

2. The civil servants at the soldier's age did not die at a rate higher than 20 in 1,000; 
and as they are distributed all over the country, it follows that the climate of -India is 
not necessarily fatal to any higher proportion. The e~cess is due to other causes. 

3. The diseasell of the India civil servants, from which they have a comparative im
munity in England, are known to b~ the same as are fatal to the soldier. 

MORTALITY AMONG NATIVE TROOPS AND NATIVE.POPULATION. 

The Asiatic soldiers of' the Company are called native troops in the returns, while 
the British are called Europeans. These are Plere1y local designations, an(l, as such. 
the former term must be understood to mean that the troops art: natives of India, but 
not always natives of the provinces in which they are stat.ioncd.t ·'T?e. n7tive~ .of .the 
upper provinces serve in Bengal Proper, which Colonel Henderson Said IS 'so I~)JUl'J0':ls 
" to this class of ·natives that, althouO'h only one-fourth of the troops are statIOned m 

. " Dengal. the deaths of that fourth ~e more than a moiety of the whole mortality 
" reported."t 

• Diseases of Tropical Climates, .by Sir Ranald Martin. 
t Assistant Surgeon .E. Balfour, Jour. Stat. Soc., vol. viii., p. 199. 
t Asiatic Researches, vol. ·xx., p. 192. 
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, The secretar)' of the Bengal medical board .returns: the mortality of .the native corps 
at the several stations of the anily where 'European troops ate cantoned as 7'6, or less 
(han 8 in 1,000;'" hut the rate was as high as 27'6 at the presidency station, 18'0 at 
Barrackpore, and 15'0 at Dum·Dum.At many stations the mortality of the sepoys 
was as> low as 4in 1,000; but, in addition, " many unrecorded deaths occurred at 

, " their own homes, where bad cases were "allowed to proceed on medical certificate." 
The more recent returns have been drawn up from other sources; and a paper by 
Colonel Sykes gives the mortality of the native troops from the military returns in an 

. authentic form for the 20 years 1825-44. t 
The mortality of the native troops of the three presidencies was at the rate of 18 

in 1,000. At the same time 19 in 1,000 were invalided. ' The ages of the men range 
from 18 to 45; and their ascertained mortality is therefore about 8 in 1,000 higher 
than the mortality of England. It was 36 in 1,000 less than Colonel Sykes makes 
the mortality of the European troops (54) for the same years, when the Europeans also 
lost 29 in 1,000 by invaliding. . 

The a.$certained mortality of the native tr~ops was, in Bombay, 13; Bengal, 18; and 
Madras, 21 in 1,000; the invaliding having, however, been in very different proportions 
in the three presidencies, namely, 33 in Bombay, 15 in Bengal, and 20 in Madras 
Invaliding is, unfortunately,. a very vague term in the language of the army, for as 
it ,includes a variable proportion of the men annually discharged, the results are to 
be used with caution; and it is certain that many of the invalids carry. away fatal 
disease,!!, so that the mortality ,of the native anily was, probably, not less than 2D in 
1,000. , Of the mortality, the proportion by cholera was 2'8 ill Bombay, 2'2 in Bengal, 
5'8 in Madras. 

Inspector-General Macpherson, of the Madras presidency, gives a return, from which 
it appears that the mortalityof the native troops was at the rate of 18 in 1,000 during 
the 16 years from 1842 to 1858; and as 6 in the 1,000 were deaths from cholera, the 
mortality, if that disease could be extinguished, would be 12 in 1,000. The invaliding 
is not given. The mortality of the native troops, according to Inspector-General 
Pearse, during the 10 years (1847-57) was at the rate per 1,000 of 7 at Jaulnah~ where 
the Fflropean mortality was 1 0; 8 at Bellary; 8 at Cannanore; 9 at Secunderabad; 
10 at" Bangalore; 11 at Madras; 16 at Trichinopoly; 17 at Singapore; 23 at Moulmein 
in ·the Pegu .division; 29 at Labuan. In Sinde the Bombay native army died at the 
rate of 43 in 1,000 during the years 1842-4.t The mortality of the "native [Indian] 
troops" in the last China expedition was, in 1860, at the rate of 32 in 1,000; when 
the mortality of Europeans was 48, or, including invalids who died on the way home, 
54. Applying a similar correction to the Indians, their mortality per, 1,000 must have 
been about 36 in 1860, .... and 60 in the previous year, chiefly from the zymotic diseases.§ 

The Bombay army consisted before the mutiny of Hindoos to a large extent (75 per 
cent. of their ~umber); and in Bengal the proportion in the ipfantry was higher (83 per 
cent.) ; . while in Madras the proportion was lower (60 per cent.) In · Bengal, too, 
the Hindoos were principally Brahmins and Rajpoots, while in Madras the lower castes 
predominated. II -

The native troops are for the most part married; their pay exceeds the eamings of the 
rest 'of the population; and, :xcept. in Benga~ the wives li~e with . their husband~ in 
small huts, whIch are made WIth skIll and a little labour, of the bamhoo and mattmg . 

. The Brahmin of Bengal leaves his wi& at home, but -visits her hut periodically on 
furlough. A hut, Dr. Wallich supposes, does not cost above two rupees,and lasts for 
a few years. The men have their bed-steads outside, except in the rains, 'and generally 
sleep outside. The Hindostanee sepoy does not taste meat, fish, or spirits, but lives 
almost exclusively upon unleavened cakes of wheat flour, daily baked upon an iron 
disb~ and washed down with water.~ Mahomedans and low-caste Hindoos, such as 
the Mahrattas, who are Sudras, consume animal food, ardent spirits, ganja (hemp water), 
a.nd opium., A retum from Madras for 1848 shows that in that year the mortalit.Y of the 
HindOoswas at the rate of 12, when the mortality of the Mahomedans was 10 in 1,000 .• 

The attacks of sickness among the Indians were at the rate of 667 in 1,000 during 

,., Asiatic Researches, vol. xx., pp. 193,209-10 . 
. t Journal of Stat. Soc., vol. x .• p.l00-31. 
t J ou,rnal Stat. Soc., vol. x.,. p. 104. 
§ Army Medical-Report, 1860, pp.l01-11. 
II Journal Stat. Soc., vol. x. 
,. Colonel Sykes' Stat. Jour., vol. x .• p. 124. Other cereals are also used, as well as wheat. 
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the same period of 20 years; when the Europeans sent more than twice that proportion 
(1,590) to hospital.* . 

The numbers admitted into hospital give an imperfect idea of the sick-time from 
each cause; but the excess of mortality among the native troops is chiefly due to 
cholera, dysentery, and fevers,-the same diseases that are fatal to Europeans; and 
the disparity in the deaths by these diseases is not considerable. Thus, in the Madras 
presidency, when the mortality of the Europeans was 48'6, and of the native troops 
16'1 p'er 1,000 from all causes, the mortality of the two classes from cholera was at th~ 
rates of 7'6 and 4'0, of fevers 5'6 and 3·5.t Far different were. the mortalities from 
the other diseases; thus, among the two classes the mortality per 1,000 was 15'0 and 
1'0 by dysentery, 5'6 and 0'1 by liver diseases, 1'7 and 0'2 by apoplexy, inflamed 
brain, and insanity. Three diseases,exceedingly prevalent, serve to show that the attacks 
of sickness also differ in the Europeans and natives; thus, taking 1,000 men of each class, 
and under the rheumatism of the army 102 cases of Europeans are recorded, 53 of nati\'es; 
by ulcers and abscesses 74. Europeans, 42 natives suffered. But the Europeans sent cases 

MOll.ULlT~ 
OF~VEI!I 

of syphilis to hospital at the rate of 192, the natives at the rate of 23 in 1,OOO.! 
In Bengal and the North-western provinces (1852-3) the admissions of native troops Table No 

into hospital were at the rates of 1,181 per 1,000 of the strength, including 678 cases of and 8,p.5c 
fevers, 127 of dysentery, diarrhrea, and cholera, and 28 of syphilis. The mean numher 
of natives sick in 1,000 at the beginning and end of the year was 30 j 9 by fever, 3 by 
~~w~l diseases, 3 by rheumatism, 2 by syphilis, 6 by abscess and ulcer, 2 by wounds and 
lllJunes. . 

The English troops of the Madras army in 1842-6 sent 189 cases per 1,000 annually 
to hospital for syphilis, while the native troops sent 31. Colonel Sykes says" onlp 
" 31," and adds, "as might be e~pected from the majority of the men having their famil~es 
"' with them." 

Further instances will be found in innumerable returns, which it is unnecessary to 
discuss, as it is evident that the mortality of the native Indian troops does not exceed 
20 in 1,000, and that in many healthy stations it does not exceed 10 in 1,000. The 
excess over lOis not inevitable, for it is referrible, as we shall afterwards show: 
to malaria, bad water, and bad sanitary arrangements. The army is besides always 
surrounded in India by a multitude of followers, among whom cholera and other 
epidemics often brealf out and infect the troops. The sepoy's pay does not exceed a third 
of the pay of the Englishman, but he has an instinctive horror of barracks, and retires 
from duty to the lines, where he finds his hut, into which not even the doctor dares 
to penetrate. The sepoy there is free j his hut is his home. There he enjoys quiet j he 

. has often the society of his wife, and children. . The sepoy, in a hut which costs two, or, 
it may be, four rupees, appears to live three times as securely as the English soldier in . 
barracks, which cost 131 rupees per man annually. 

The census and the registration of deaths have never been carried out effectively, 
so as to enable us to determine the mortality of the native populaticn with certainty, 
even in the cities, except perhaps for Calcutta. Dr. Strong has shown that among the 
natives of all ages, the mortality was at the rate of 51 in 1,000; the Hindoos dying at the 
rate of 57, the Mussulmans at the rate of 35 in 1,000.§ The mortality fluctuated in 11 
years from 37 to 81 ; and winter, as in England, was the unhealthiest season. The mortality 
of the suburbs is unknown. 

The mortality in Delhi, containing 119,860 inhabitants, was at the rate of 36 in 1,000 
in 1833; and the mortality of males differed little from that of females. The palace of 
20,000 people is not included. It is, as might be inferred from its situation, less unhealthy 
than Calcutta. II 
. The mortality of Indian cities is not higher apparently than that of the European cities 

in the same unhealthy conditions. 

• The old medical returns. overstate the · attacks of sickness, or the n.umbers "treated," by erroneously 
· adding the remaining at the beginning of each year to the new cases admitted during the year. The number~ 
treated are approximately represented by the mean of the cases admitted and discharged in the year. 

t Years 1827-38. Paper by a Committee of the Statistical Society on data furnished 1y Mr. Anncsley, 
the President of the Madras Medical Board.-Journal Statistical Soqiety, vol. iii., p. 127. 

:j: See also Journ. Stat. Soc., vol. xiv., p. 129, where the same disparities are shown for the years 1842-6. 
§ Stat. Journal, vol. viii., pp. 50 and 52. The population of Calcutta city in 1837 was 229,705, while the 

· suburbs held 217,193. ~.rhe city contained 144,893 males, 84,812 females, in this, as in some other res peets, 
resembling St. Petersburgh. See also a Paper by Mr. Bedford, the civil assistant surgeon, OIl the Vital 

· Statistics of ChittagoDg (.Tour. Stat. Soc., vol. xv., p. 129), in which he estimates thc mortality of that town 
at 27 in 1,000. See also Sir Ranald Martin's valuable Report on Calcutta. 

II Asiatit.: Researches, vol. xx., p. 191. 
c 4 • • 
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The native tI'OOPS, it will be ·seen, experience a rate of mortality nearly the same as 
that of the civil servants, living also in homes, but born in England; and they 'suffer 
from nearly the same fatal diseases. But the sepoys' superiority in health over the English 
soldier has often hitherto been explained on the hypothesis, that his organization is 
especially adapted to the climate in which he was created! But it is found that the 
sepoy suffers when he leaves his horne, whether quartered in Bombay or in Southern 
China; and when taken from his hut he is shut up in Indian prisons, in his own climate 
he dies at greatly increased rapidity,-84 in 1,000 in Lower Bengal during 10 years
and of some of the same fatal diseases as destroy the English soldier in Indian barracks." 

The falkine fevers, which are periodically fafal in India, as they were formerly in 
England, can be mitigated by improvements in the systems of culture, storage, and 
int.ercommunication. The Asiatic cholera, which sprang into epidemic life in India, 
may, like the Pahli plague,t be arrested at its source. 

Fevers, rheumatisms, diarrhrnas,' choleras, dysenteries, scabies, herpes, lepra, and ulcers, 
which now abound, and afHict so heavily the natives of India, may be diminished. Blit 
the task is undoubtedly difficult. It depends largely on the general improvement of 
the people. Their superstitions stop the progress of vaccination; t the women derive 
little benefit from medical advice, as they are seldom willing to see the surgeons of the 
dispensaries, and the sanitary condition of their towns is utterly neglected. 

Java, under the tropics, is increasing rapidly in population, and in certain districts 
the mortality of the natives does not exceed 17 in 1,000. There appears to be no 
reason why India should not make equally rapid progress in population and salubrity 
under English rule.§ . 

MORTALITY AMONG EUROPEAN POPULATION: OFFICERS' 'VIVES AND CHILDREN; EURASIANS. 

The Engli!'h population in India, according to the returns of the several Governments, 
amounted to 125,945; II consisting of an army 84,083 strong, its wives and children, 
and people in civil life, including the civilians in the public service. Allowing for any 
defects in the returns, it is evident that, exclusive of the army, the population would 
not fill one English county town; imd including the army, it would be less than the 
population of the London parish of Marylebone. 

Of the Royal army, the proportions married, it will be seen, vary at each age; 93 per 
cent. of all ages were unmarried men; of the Europeans of the late Company's regiments, 
70 per cent. were unmarried; of the civil population,. of the age of 20 and upwards, 
50 per cent. were unmarried,--:-a large proportion as compared with the unmarried popu-
lation of England. . 

A higher proportion of the officers than of the men in the Royal army is married. 
The rate of mortality among the married soldiers and the unmarried has never been 

nscertaint!d in either service; but Mr. Griffith Davies ascertained that the married officers 
in the Bengal Military Fund died at the rate of 27 in 1,000 annually, the unmarried at 
the rate of 38 in 1,000. The subject requires further investigation. This excess of 
11 deaths annually is the more remarkable, as the unmarried officers are younger than. 
the married. The married ensign~ died at the rate of 16, the. unmarried at the rate of 36 
in 1,000 annually.-,r Here the life without a home in India is triply fatal. . 

The women and girls enumerated as "British-born subjects in India" amounted to 
19,306, of whom 9,773 ·were 20 years of age and upwards, including 7,5,0 wives, 1,146 
widows, and 1,001 unmarried women. 786 wives under the age of 20 make the number 

• "Last year, I am afraid," said Dr. )Iouat, "the mortality has averaged 12 per cent. [120 in 1000] 
" upon the average number who were in custody in Bengal."-Evidence, Qu. 5792. See Dr. Mouat's ablo 
Report on Indian Prisons, Stat. Journal, vol. xxv., pp. 175-218. 

t The fever culled Pahli l)lague is of a malarious, remittent type, becoming in its progress of the continued 
clmractpr, and manifestly infectious under the favourable conditions of privation, filth, crowding, and defective 
ventilation. The term plague was applied to this fever from the circumstance that -it became typhous in its 
~ourBe,. and that glandulal' BwpllillgS arose, as in true plague, in the groins, axillro, and neck. It has been known 
1Il Ind18. from 1815 to 1820, in Kattywar, Kutch, aud purts of Guzerat. Iu 1836 the same form of fever 
prevailed at. Pahli in Marwnr, whence the desiO'nation latterly given to it in India. 

t 23 in 100 deaths are by small-pox amon'" tIlO I1indoos of Calcutta. Jour.· Stat. Soc., vol. viii., p. 54. 
§ The population of Java was 6,368,090 i~ 1824, and 9,542,045 in 1845.Jn a popUlation of 40,688 in 188 

villages, MI'. Crawford ascertained that the mal'l'iao-es wore 514; the births, 1,691 ; and the dentlls, 696. 
Stat. Journal, vol. xii., pp. 61, 69. <> 

1\ The European officers and men of the army in India. were 84,083, the civilians were 22,556, and the women 
were 19,306 at the census of 1861. The Registrar-General of England lias kindly supplied us with the results 
of the last census, whieh was made at his instance in 1861. We are indebted to Major Graham and Ilia de
partment for much valuable aid in other respects. 

, Jo,urMl of Sta.t. Soc., vol. V~ii'1 p. 54. 
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of wives of English origin, under. the age of 45, to be 7,626, scattered all over British 
India. _ 

The wives of several Indian officers, if invalids, go to England; but the numbers in 
India in the early periods is so great that the mortality of the wives of officers of the 
Indian army may, be taken to represent the' mortality of English women in India. A~ 

_ the ages fro~ 20 to 10 the mortality of wives and of wi~ows in the Madras Military 
Fund does not, accordmg to Mr. Samuel Brown, exceed 14 In 1,000. T.hey are exposed 
!o manJ: of. the saI?e uns~nitary influen~es as the soldier and the office~. The mortality 
IS not hIgher than It was m London dunng the last century. All the deaths over 10 in 

·this class, as in the others which have been investigated, are' by the diseases not only of 
India, but of all unhealthy places. They may be reduced by energy and action, as t4ey 
are increased. by inaction. . 

Young children are generally easily affected by the climate; and it is found that the 
mortality of English children in India is lower than the general mortality of children at 
home. It is higher' than the rate of mortality which the children of the same classes 
experience in the healthiest districts; but it is lower than the rate of mortality which 
the children of England generally experience. As age advances, large numbers of the 
children are sent home at great expense; and in Lower Bengal it is well known that if 
they remain they become feeble, and suffer from impaired health. 

The wife and children of the non-commissioned .officer and soldier do not fare so 
well, as the provision for their accommodation is inadequate. The women are exposed 
to great hardship; they die at the rate of 35 per 1,000, including women of English 
birth -and Eurasians. fr In the lower orphan school of Calcutta the mortality was double 
or treble the English rates; t but more favourable results are obtained at the Lawrence 
military asylum in the hills. 

At the census 11,636 women above the age of 15, of English origin, including 8,356 
wives, were enumerated, and 98,888 men. Hence a certain number of soldiers marry 
Indian wives. Th~ sons and daughters of the two races, known as Eurasians, or East 
Indians, or half-castes, amount to considerable numbers. They exceeded the English in 
the city of Calcutta at the census of 1837; for while the English amounted to 3,138, 
the Eurasians were 4,746,t or including those in the suburbs, 5,981. Mr. Tait and otl,1ers 
have investigated the mortality from imperfect data; and we see no reason to justify 
the inference that the mixed race of Anglo-Indians is an exception to the rule, that the 
mortality .of all the races in India bears a constant proportion to the variable sanitary 
conditions in which ~hey live.·. . 

Having given an account of the mortality and diseases to which British troops in 
India have been exposed, we next proceed to state briefly a few facts regarding the 
mortality at the more important stations. 

STATIONS IN THE ·DECCAN .\ND SOUTHERN INDIA. 

M011TALITl 
OF ElJROPEA. 
POPULA.TIO~ 

The station of Trichinopoly is within the tropics,§ in southern India, and is reckoned STATIONS D 
• SOUTm:RN 

one of the hottest to which troops are exposed. The mean temperature of the latitude .IS hmu. 

82°, according to MI'. Glaisher. ' The temperature of night is high, and of the day stIll 
higher in the shade; the sun being even in. winter nearly vertical at midday. The 
mortality was at the rate per 1,000 of 44 for 19 years, of 31 for 11 years, and of 20 
for the four last years (1850-3), for which·we have returns. The strength of the 84th Table 120, 
Regiment, stationed there, was 1,001; the mean number constantly sick was 62; and p.751. . 
the annual admissions into hospital 1,533. 

Upon turning to the diseases it will be noticed that 4,593 of the 6,202 admissions into 
hospital are from zymotic diseases, so that 1,148 are admitted annually from these affec
tions, and 402 froni all other causes. 41 of the 81 deaths were from zymotic maladies; 
six from common fever in ~he army sense, 24 from diarrhrna, dysentery, and cholera. 
Moreover 53 cases of vermes occurred. 

Deduct the deaths from zymotic diseases, and the annual mortality of Trichinopoly is 
reduced to 10 in 1,000. Among the other deaths, eight are returned as apoplexy, and 
seven as hepatitis. 

'Ve now cross over th~ Ghauts and descend to Cannanore, low on the Malabar coast, 
where the rainfall is 140 inches, and ~he temperature is still tropical. ~he mortality 
of a mean force of 903 in the 10 years 1847-56, was at the rate of 21 m 1,000; or, 

• Moore, Health in the Tropics, p. 55. . ' . 
t See Tables in Sir Ran aId Martin's work on Tropicl\l Climates, from n. papcr by l\ir. H. PI·1nsep. 
t Jour. Stat. Soc., \'01. viii., p: 50. 
§ Lat. N. 10° 50'. 

d 



fhATIONS IN 
SOUTHIlRN 

INDIA" 

Abstract of 
~tational 

reports" 

I 
STAflONS NEAR 

CITIES. 

E:xtract 
I'rum Uegis
~rar-Gene
till's tablc~. 
p, xcii. 

xxvi REPORT OF THE COMMISSIONERS APPOINTED TO L.~QUIRE 

deducting the deaths from zymotic :disease, 11 in 1,000. Of 192 deaths in 10jears, 
53 were by dysentery, and 25 by hepatitis. 

Ascending the Cauvery from Trichinopoly" into the Mysorean territory, instead of 
going on to Seringapatam, which has been abandoned on account of its unwholesome
ness," we turn northwards to Bangalore, far fJ:om the coast, and about 3,000 feet 
above the sea. The mortality of the 1,342 men at this station during the 10 years of 
the return was ,at the rate of 20 per 1,000 annually; .and it was less in the last five 
years. The cavalry, strength 644, died at the rate of 17, the infantry at the rate of 
24 per 1;000. Upon inspection it will be seen that cholera and dysentery and hepatitis 
were the chief fatal diseases, and if we exclude the zymotics; the mortality of the station 
from. other disea'ses, including hepatitis, is less than 11 per 1,000. 

Large numbers of European pensioners have resorted to Bangalore since the removal 
of the restrictions prohibiting permanent residence. They live on plots of ground in 
clean, comfortable cottageS', and were enrolled during the mutiny. If they had grants of 
land for gardens they might supply the troops with vegetables. The veterans, numbering 
with their families more than 1,100, have the prospect of enjoying, with good sanitary 
arrangements, as long a life in India as their companions who ret\lrn to England. ' 

Northwards, at Belgaum, lying east of the Ghauts, 986' men were stationed; the 
mortality was for six years at the rate of 19 deaths in 1,000 living, of which It were 
by zymotic diseases, chiefly dysentery. Belgaum was formerly part of the collectorate 
of Dharwar, where the culture of the New Orleans cotton has been successfully inau
gurated; and it is probable that the mortality of Englishmen will, when the causes 
of dysentery are removed, be as low as in Europe. The mortality at this station was 
formerly at the rate of 28, and even 41 in 1,000. 

The 10th Hussars and the] 4th Dragoons were stationed at Kirkee, above Bombay, in 
the 10 years 184i-56, and their mortality was at the rate of 19 in 1,000, or, exclusive 
of zymotic diseases, cholera, dysentery, and fever, 7 in 1,000. The mortality from all 
causes subsequently to 1855 ranged from 6 to 15 in 1,000 at Kirkee. 

At Poona, of which the town, filled by 80,000 inhabitants; is 3~ miles from Kirkee, 
the mean mortality was at the annual rate of 26 deaths per 1,000 living in ten years, 
but of this number 16 were by zymotic disease: fever, dysentery,' and cholera prevailed 
in the first five years, when the mortality was at the rate of 34 in 1,000. During the 
last five years the mortality at the station amOlig 1,127 men was at the rate of 16 
in 1,000, including a certain number of deaths from dysentery, cholera, and hepatitis. 
During the years 1857-60 the mortality was at the ra.te of 11, 6, and. 34 annually, 
cholera having been epidemic in the latter year. '. 

Across the Nerbudda by the way of Baroda to the desert, we find Deesa. which is on 
the river Bunnass, but is visited by the breath of the burning desert, so that though: out 
of the tropics, its temperature is extreme. The mortality of 893 men was at the rate 
of 26 in 1,0UO during 10 years, or 12 exclusive of the zymotic diseases. The excess 
on the mortality over 10 is chiefly referrible to cholera, dysentery, remittent fever, and 
hepatitis. By the decrease chiefly of those diseases, the mortality from aU causes in the 
last five years of the ten was reduced to 20 in 1,000. . . 

STATIONS IN THE VICINITY OF LA~GE CITIES •. 

. India differs from the colonies in one essential particular; it is peopled by the inhabi
tants of villages, towns, and large cities, as w~ll as by families engaged in agriculture. 
As we shall afterwards show, the cities are still undrained, the earth is saturated with 
organic matter, the water is contaminated, and other sanitary defects abol,lnd. In these 
cities, zymotic diseases are aggravated, ,and assume the same destructive forms as they 
did in London before it wa~ drained, and was supplied with water free from enteric 
impurities. . ' 

The health of the English army is. indissolubly associated with the health of,the 
population of the country which. it occupies; l?-ence it will be found that the mortality 
of the troops is above 20 in 1,000 at all -the stations of the great Indian cities. .The 
numerous camp followers always .connect the cantonments with the city, and they exist 
in a community of suffering. as well as of advantage . 

... The Duke of 'WeIIington was not mitiled by this presumed unwholesomeness. His own regiment was 
uncommonly unhealthy there, but he writes :-" I apprehend, however, that Seringapatnm is not really more 
unwholesome t.han Bl1llgalore." .. I apprehend that a great pal't of the sickness at Seringapatam is to be attri
buted ,to the nature of the buildings which the ofiicers and the troops have occupied," &c.-Despatches, 
vol. L, pp. 352, 353. ' 

- I 



INTO THE SllilTARY STATE OF THEARMT IN rnnll. xxvii 

. Hyderabad, the capital of the Nizam's dominions, is on high land near the centre Sr.lTlO"N"S Ntr.'.l1 

of the Deccan; it is surrounded by fine sites; but the barrack for the European ClTlE8. 

rcO'iments is in an unhealthy locality at Secunderabad. A regiment, of which the 
m~an strength was 753, died at the rate of 64 in 1,000 annually;"" in one year, a third 

. of the force 'l"as killed; and the deaths in the 30 years (1804-33), chiefly hy dysentery 
were about 1,435. The barracks were emptied twice by deaths in 30 years; and th~ 
gra,"eyard close above the barracks was filled; for a crowded barrack crowds the church-
yard. New barrack$ were erected on the same site,and the mortality declinino-, still 
remained. as high as 37. in 1,000 during the years 183i-58. In the last year °of the 
pCl;od, 104 of the First Royals died out of a strength of .l,098.t . The officers lived in 2381-2. 
detacbed bungalows, and their mortality rarely exceeded 20 per 1,000. 

The mortality for eight years in the force at Fort St. Georg€, Madras, was 3-1 ill' 
l,OOO,t 18 being by zymotic diseases, and 81 were constantly sick. For the latter four 
years the mortality was less tha!1 it had been. For 34 years the mortality at Fort 
St. George was at the rate of 40 III J ,000 annually; 

In Bombay and Colaba a return of one year exhibits a mortality in a small force of 59 5565. 
iu 1,000; for 23 years the mortality was at the rate of 63 deaths annually to 1,000 of 
strength at these fatal stations. 

The other stations of the Presidencies of 1\1 adras and Bombay have hitherto ex
perienced intermediate rates of mortality for the years for which the stational returns 
are supplied; the rates of mortality per 1,000 were at Hyderabad, 36; Kamptee, 35 ; 
Kurrachee, in Sinde, 34. 

STATIONS ON THE GANGES. 

The stations in the basin of the Ganges prt;sent some peculiarities. That river 
rcccircs in a thousand streams the waters of the Himalayas, and of the Vindhyan 
range of hills, besides the abundant rains that· flood the plains in the wet season. 
Moisture and heat produce luxuriant vegetation, which feeds millions of animals, and 
the plain is inhabited by millions of men. Perhaps no river in the world has on its 
banks so many populous cities, which are in const.ant communication through the 
water, the air, the boats, and the stream of traffic on the roads. The low ground 
is subject to inundations, and the flood, as the banks of the river are high, is left to 
evaporate after its subsidence. . 

There is, then, in the plain of the Ganges, danger from malaria of the undrainec1 lands ... 
besides the various dangers generated in the barracks, in the canteen, in the bazaar, imd 
in the city. " 

The delta of the Ganges is a great epidemic centre, and there cholera first took the 
form in which it ravaged the world. . ~ 

The capital ofIndia is still undrained, uncleansed, and llllsupplied with fresh water; so 
its diseases are as fatal as some. of the diseases of London in former times. The main 
artery of the commerce of Asia, the-Ganges, docs the same work a~s the Thames; it also 
carries down 236 million cubic yards or soil annually; it floods the land t and besides ships, 
its tides waft up and down the un burnt and unburied dead of the Hindoo population. 

Fort William, as might be anticipated, enjoys no sanitary immunitief;, for the mortality 
of the infantry. during ten years, within its walls, was not at the rate of 20 or 10, but of 
102 per 1,000 for ten years! For long periods the mortality is cited at 69 and .58 
per 1,000, At Dum Dum the mortality was 77; and at Chinsurah, the old Dutch settle-
ment, 54 and 70. . 

These stations, and Barrackpore, !treon the delta of the Ganges,.where the invalids 
embark and recruits are landed. The Rajmahal hills offer superior sites for troop~ ; 
and at Hazareebaugh, only 1,900 feet above the sea, the mortality was, amidst many 
unfavourable circumstances, 57, and during two years 34 in 1,000.§ Upon ascending 
t.he ri,"er and 212 feet above the sea, but on a dead level, we come to Dinapore, where 
the mortalit.y,was 63 in 1,000; at Ghaze~pore, still further up the river, the mortality 

• Report of Dr. Crawford in Army )Iedical Repor~ for 186~ p: 320. It is here n.s8umetl that the annual 
deaths (63'76) which Dr. Crawford has given, express the rate of mortality per 1,000. If, as stated, thos(J 
d.'aths OCCUlTed in a strength of 752.8, the mortality must have been at thu rate of 8.5 in 1,000, and the total 
deaths in the .'30 years 1,913. . ., . 

t See tho Evidenee of Dr. Maclean, and the Report of Dr. Crawford, in the .Al:rny Medical Report for 
1860, pp.tllS-29. . . 

t Sh'ength, 82.5 for 8 years, 1~47-54, Vide !cturns,pp.735, 7.50.. . ' . ,. 
§ In the year 1860 the mortality was at the rate of 27, ill 1,000 (Army and MedIcal Report for 1860, p. 114). 
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w!),s 47 in one year. For twenty-two ye'ars, the mortality was 78 in Dinapore ; for nineteen 
years 52 in Ghazeepore. At Allahabad the mortality is excessively high; at Cawnpore, ' 
it was 91 in 1,000 for seven years. For twenty-nme years the mortality was ,66 in 
1,000 at Cawnpore. For seven years at Agra, 800 feet above the sea, and 50 feet above 
the surrounding country, the mortality was at the rate of 42; for twenty years it was 48 
in 1.000. 

At Meerut, 800 feet above the sea, and 100 feet above the country on the Doab, 
betweep. the Jumna and the Ganges, the mortality of the infantry per 1,000 (816 for 10 
years) {vas 45, of which 31 was by zymotic disease. Dysentery, diarrhooa, and cholera 
prevaile~} o~ht~almia was epidemic; apople~y, and hepat~tis, an:! alcoholism, implying 
hard spmt-dnnkmg, were also fatal to the mfantry at' thIS statIOn, where the cavalry, 
lancers and dragoons, (630 for 6 years,) died at the much lower rate of 20 in 1,000, or, 
exclusive of zymotic disease, 8 per 1,000. The mortality of the large force (1777) at 
Meerut in 18t:i0 was 11 in 1,000. 

The mortality of Meerut was at the rate of 32 per 1,000 for 19 years; so that the 
mortality (44) uf the next fourteen years, and of the infantry 'in 1847-56 (chiefly the 
29th, 32d, and 81st foot) must have been due to some accidental disturbance. 

All the Bengal regiments enter India at the Calcutta stations; *' and if through 
crowding, or any other cause, they contract zymotic disease, it follilws them; for a 
regiment carries its diseases with it .. Thus the 29th rebriment of foot arrived in India on 
July 29, 1842, and it was stationed· atChinsurah,.\vhere it lost 106 men before April 1, ' 
1843. Proceeding to Ghazeepore, it lost 158 men, and 2GO men respectively, in each of 
the next two years. Its valour was not extinguished ,by disease; for 141 of the men 
were killed, and died of their wounds in the Slttlej campaign, and 48 in the Punjab 
campaign. These terrific losses were, however, exceeded at Chinsurah and Ghazeepore, 
before it had seen the enemy. This was one of tbe regiments which brought discredit on 
Kussowlie. It lost 1,061 men by death in India before it embarked for England on 
September 30, 1859. Its mean rate of mortality during the seventeen years was 95, 
or exclusive of the killed and of those who died of wounds, s6 in 1,000. ' 

So fearful are the consequences of zymotic diseases in a regiment ~ritering India. 
In reasoning about the mortality of the stations higher up the country, it is necessary 

to beai' in mind that regiments sometimes carry some diseases with them and with their 
camp followers, from the stations below. Other illustrations of this principle will be 
found in the regimental returns, which though imperfect, are invaluable. 

OUDE, THE CIS-SUTLEJ DISTRICT, AND'THE PUNJAB. 

Oude has been only occupied recently; but it is gratifying to find that in the year Is60 t 
the mortality of the large force in some stations is not much higher than the standard: 
thus at Seetapore it was IS per 1,000; Gondah, 20; Roy Bareilly, 23; Fyzabad, 32. 
At Luckuow the mortality was 27 in 1,000. The zymotic diseases and their obvious 
causes account for the excess over 10 in 1,000. The mortality of Allahab,.'ld and Cawnpore 
is reduced. 

The stations of the Punjab were not always well selected, and they were necessarily, 
at first, in an unsettled state.' The mortality was at the rate of SI per 1,000 for infantry, 
56 for cavalry, at Lahore; 80 per 1,000 for cavalry, and 56 for infantry in Ferozepore. 

Upon leaving Delhi, the great road leads to Umballa, a large city on this side of 
the Sutlej, and thirty-five miles from the Himalayas around Simla. The station is about 
three miles from the city, and 1,050 feet above the level of the sea. The mortality during 
ten years (1847-56) was at the rate of 55 per 1,000; but the cavalry (dragoons and 
lancers) died at the lower rate of 23. The infantry fell from cholera, dysentery, fever, 
intemperance, and its sequels sun-stroke, and hepatitis. The 75th foot was the principal 

. sufferer. 
Crossing the Sutlej into the Punjab, the mortality before 1856 was, at Jullundur, 

among infantry, at the rate of 37; at Sealkote, 27 among infantry, 13 among cavalry; 
at Hawul Pindi, 29. Excluding the zymotic diseases, which are sometimes due to re
movable causes, and often the result of causes to. which the regiments were exposed 
elsewhere, the mortality of all these stations is reduced to 6, 12, 13, or 14 in 1,000. It 
is, therefore, not naturally higher than the standard. 

In fact, the mortality in the year 1860 from all causes, was in Jullundur 7, Sealkote 13, 
Rll.wul Pindi 13, Umballa 15 per 1,000. . 

I 
• Fort William, Dum Dum, Barrackpore, Chinsurah. , 
t Army Medical Report, 1860, p. 114. 
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. At the fortress station of Govindghur, near Umritsir, the holy city of the Sikhs, one 
death occurred in two years among a small force, where several, however, were attacked 
~~ . 

The stations are at heights ranging from 900 to 1,500 feet above the sea level, and 
at some distance from the hill stations. The mortality at these elevations is not greater, 
therefore, than, the mortality among British troops was formerly in Englaml; and we 
feel justified in adding, after carefully weighing the facts, is susceptible of being reduced 
t? the English rates, under ordinary circumstances. The ~ikhs are a perfectly healthy, 
vlgorous race. . 

. The mortality in Peshawur was at the rate of 61 per 1,000 of the mean strength for 
eight years. Fevers, dysentery, apoplexy, and liver diseases abounded; and of a mean 
force of 1,674 men, 193 were constantly sick, down to the year 1856. 

We sum up briefly the results of this portion of the inquiry, as follows !-
1. The English troops in India, by the returns ofl861, consisted 0.£ 8,324 officers and 

76,684 non-commissioned officers and men, making in the aggregate an army of 85,008 
men. The annual expenditure on the army of India has been at the rate'of lOot. a man. 

2. The mortality of the .officers in India has hitherto been at the rate of 3S per 1,000, 
which is 28 higher than the English rate of mortality. Of the sickness there are no 
returns, but it is, undoubtedly, as excessive as the mortality. 

3. The mortality of the non-commissioned officers and men during a long series of 
years has fluctuated, and has been on an average at .the rate of 69 in 1,000. The mortality 
of men in England at th~ soldier's age is at the rate of 9 in 1,000. 60 in every 1,000 
men were killed annually in India by the causes there in operation; the numbers slain 
in battle being few compared with the deaths by fevers, dysentery, liver disease, and 
cholera. About 84 in 1,000 men were constantly inefficient and in hospital, from the 
sickness induced by thousands of attacks of disease, including a large proportion of 
venereal cases. 

4. The excess which has hitherto been observed in the mortality of India is in every 
station due to nearly the same zymotic diseases. These diseases were for centuries 
equally fatal in the cities of Europe. In Europe they are also still prevalent under the 
same circumstances, and they are generally most fatal in the summer, when the sun is 
not so hot as in India, but is above the horizon a greater number of hours. 

5. The experience of the civil service, of the military officers, of their wives and 
children, of the English troops in inany stations, and of the native troops, proves that 
in the present state of India the mortality of the English troops there can be reduced 
to the rate of 20 in 1,000. . . 

We have considered it necessary to enter into this lengthened analysis of the sickness 
and mortality affecting British troops serving in India, partly with the view of giving an 
authentic account of the facts with which we have to deal, but mainly to show the great 
importance of the subject to the public interests, ana to enable us the inore readily to 
ascertain to what extent this great sick and death rate can be diminished by known 
sanitary precautions. We next proceed t.o deal with this portion of our inquiry. 

INFLUENCES AFFECTING THE HEALTH OF BRITISH TROOPS SERVING IN INDIA. 

OUDE,TIlE 
PUNJAB, &c. 

It will be seen, from what ·we have stated above, that out of the entire range of INFLUENCES (, 

diseases to which European residents in India are subject, the diseases belonging to one o:~~~:~H 
single class, the zymotic, occasion by far the largest amount of mortality and inefficiency T~8, I 
among troops serving in that part of the empire. It may be stated. in round numbers, 
that, at many stations, ,from one-half to two-thirds, or even more, of the deaths, and 
upwards of three-fourths of the admissions into hospital proceed. from this class of 
diseases. . . 

If to these be added heat apoplexy, and liver complaints, frequently the consequence, 
of certain forms of zymotic disease, we shall have included the main causes of premature 
and preventible mortality with which we have to deal. ., 

Were it possible wholly to put an end to deaths arising from the various classes o£ 
fevers, from cholera, dysentery, and diarrhrea, together with hepatitis and its consequences, 
the troops serving in India would become as healthy as any body of men in the world. 

The practical part of our sanitary inquiry, therefore, resolves itself into ascertaining 
the causes of these diseases, so far as it may be possible to do so, and determining to 
what extent we may. reasonably hope to mitigate their virulence, if not to prevent their 
occurrence. 

The problem is not peculiar to India. Zymotic diseases have always been the chief 
causes of mortality in uncivilized or imperfectly civilized countries, and they.have been 
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the special scourges of :n-mies. If the vital statistics of all nations could be brought 
under review, they would testify to the fact that a great proportion of the ordinary 
every day mortality arises from some form of fever or bowel disease, increasing in 
severity during certain seasons and years; at times assuming the dimensions of pesti
lcnces known under the names of black death, plague, or cholera .. 

Whole regions of the earth which wcre formerly devastated by fever~pestilences, and 
dysenteries have long since been free from them, except in the milder forms in which 
they now occasion part of the ordinary mortality. England, which suffered, at various 
periods, as much as other countries, has shared in this exemption; and, guided by the 
light o~ experience, we see no reason why India should form any exception to the rule, 
that in proportion a:; the conditions of health become better known and complied with, 
these diseases, the opprobl'ia of imperfect .civilization, should diminish both in frequency 
and in mali9'nity.· 

Science has hitherto failed to discover the special cause of epidemic ·diseases. These 
diseases are observed to occur in very different degrees of intensity at different periods, 
amongst groups of population exposed to certain unhealthy conditions. Sometimes they take 
the form of pestilences, and immediately afterwardS', the conditions remaining the same, 
they subside and all but disappear, again to renew their ravages at some future period. 

The great difficulty of reducing their phenomena under any general law formerly led 
many persons to doubt the practicability of diminishing their prevalence; but a more' 
rational mode of inquiry, pursued chiefly in this country, has led to the diflcovery, that, 
assuming the oscillation in intensity simply as a fact, there are certain well-defined con
ditions ,yhich influence most materially, not only their intensity, but also their frequency. 

One of the earliest discovered of th~se facts was, that intermittent feyer disappeared 
from places which it formerly ravaged after drainage of the soil and improved cultivation. 

It wa~ next discovered that by cleanliness, fresh air, and diminished crowding, the 
very worst forms of pestilential fever which used to commit ravages similar to those of 
plague, disappf'ured entir!.'ly from English gaols. 

Fevers of the typhoid and continued class, and various forms of bowel diseases have 
been greatly diminished in frequency and severity by drainage, by improved domestic 
arrangements for removing human excreta safely and rapidly away from dwellings, by 
increased space, and better ventilation. 

Under improved drainage and other sanitary arrangements, fevers of the remittent type 
have almost ceased to exist in certain localities where they formerly prevailed. 

Cholera and dysentery are now well known to depcnd mainly for their frequency 
and severity on the neglect of kuown sanitary precautions; and. so intimately are these 
diseases connected with the condition of the water supply, that while an epidemic prevails, 
the question whether a given population shall suffer or escape may almost be predicated 
by n. chemical analysis of the drinking water. 

So far as the experience of more temperate climates can be admitted as evidence, it 
tends to prove that the very class of diseases, formerly ~o futal in this country, and which 
has occasioned so very high a rate of mortality, both absolute and relative, among the 
Indian army, is, to a large extent, dependent on removable conditions and habits. 

III pursuing our inquiry, we have received much evidence of great value and import
ance from witnesses practically conversant with the sanitary state of the troops in India, 
and we have besides endeavoured to obtain an accurate account of the sanitary state of 
e\'ery military station in India and its dependencies, by the printed questions already 
mentioned, addressed to commanding, medical, and engineering officers at each station. 

We have included in this part of our inquiry local topography and climate; the sanitary 
condition of cantonments, barracks, hospita.ls, bazaars, and neighbouring native towns; 
the source, quality, amount, and means of distribution of 'vater suppl.V; the diet, drink. 
clothing. accoutrements, duties, and recreations of the soldier, together with the observed 
etfect of all of these couditions on his health. From the replies received to our questions, 
and from reports of inspecting medical officers, we have been enabled to collect a large 
amount of most valuable data, which not only throw. much light. ou the subjects of 
inquiry committed to us, but which, we helieve, will be ill other respects of great use 
to the public service. 

In dealing with the evidence before us it is necessary to bear in mind that the soldier's 
health in India, as elsewhere, is the product of all the condit.ions to which he is exposed. 
It is not solely the result of climate, nor of locality and dwelling place, nor of diet, 
habits, nor duties; it is the product of all of these. Some of the conditions, to which the 

If Vide Note on the Diseases of London, page xeii. 
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soldier is exposed are irremovable, and some admit of being modified or temoved. 
what extent this can be effected is, indeed, the main ·practical object of our inquiry. 

To INFLUENCES O~ 
HEALTH 

TOPOGRAPHY AND CLIMATE. 

OF BRITt"R 
TROOPS. 

India extends over 26 degrees of north latitude. It has a superficial area of 1,500,000 TOPOGlLlJ>HY 

square miles, enclosed on the north, east, and west by gigantic mountain ranges for 4,500 AND CUM.m. 

miles, and along its southern, eastern, and western sides by 4,500 miles of tropical 4289. 
seaboard. 

Much of the country consists -of plains traversed by large rivers, having deltas 
projecting into the ocean, and hardly raised above its level. Inuther parts there are 
extensive table lands?f great~r or less elevation, rising. fro!ll the pl!1ins below. Alo~g 
the west coast there IS a continuous range of mountams, mterceptmg the warm mOIst 
winds coming from the Indian Ocean, and influencing the climate for a considerable 
distance inland. Here and there are solitary mountain groups of varying altitudes, 
from 3,000 to 5,000 or more feet, presenting, from their elevation, very different climates 
from those of the plains within sight. The northern barrier of the Himalaya consists 
of a succession of ranges, increasing in height ·as they recede towards the north, until 
they attain altitudes offrom three to five miles. 

_ According to the popular notion, the mortality of the British in India is explained by 
the -heat and strangeness of the climate. Hot climates are . believed to be hostile to 
human life, and to be especially deadly to the English race. In the West Indies, on 
the Coast ot Africa, and in India· the forces have been at intervals decimated by 
epidemics, through the century that England has held possessions within the tropics, 
and the climate has always been blamed. 

So much has been attributed to its influence in India, that we considered it necessary 
for our inquiry to place the documents at our.disposal in the hands of Mr. Glaisher, 
who has for the first time given a comprehensive view of the geographical distribution of 
atmospheric phenomena over this vast and various peninsula. 

India, according to Mr. Glaisher, enjoys in its temperatore perpetual summer on the 
plains; it has there no frost or snow; the heat, however, is as excessive there in some 
months as the cold is in Europe in others : and rain is as abundant in the rainy season as 
it is frequent through the year in England. He shows that the observed elemepts of 
climate vary with the latitude, longitude, and elevation; that there is higher temperature 
and a much larger amount of dissolved water in the air than in England, although the 
relative amount of moisture to temperature is less in India. But as far as relates to the . 
influence of moisture on health, the actual amount of dissolved watel' may be taken as 
indicating the amount of organic. matter in the air, of which water is the solvent and 
vehicle; and hence, although the relative amount of water in the air in India is less than 
it is in England, the atmosphere considered in relation to the effect .of humidity on 
health, is more humid than it is in England. . 

The sensible effects of climate in India vary as widely as the physical characters of 
the country. On the plains and deltas the climate is hot and· moist with considerable 
rain-fall. In the southern parts of India there is heat and dryness. On the mountain 
ranges, the temperature falls with the elevation; and· at certain altitudes diminution 
of heat is accompanied by a· perceptibly moist condition' of the air. Along the face of 
mountain ranges exposed to the monsoon, there is an excessive rain-fall, to be measured 
by feet rather than by in~hes, rendering the country almost uninhabitab~e for the 
time of its duration; while within a short distance to leeward, the atmosphere IS dry and 
clear, with little rain. The climates of the seaboards vary with the direction of the 
wind. Sometimes they are comparatively cool, while at others they are warm, moist, 
a~d depressing. The climates of certain isolated mountain groups and table lands ~re 
almost as healthy as those of Southern Europe; while at the bas~ of the same moun tams 
there are local climates, which are absolutely pestilential. 

At the majority of the stations occupied by British troops there is a high mean t~m
peratur~, accompanied with much dissolved moisture. At many of them there ~s a 
considera~le difference between ,the day and night tem~erature,. accompanied by D1~·ht 
and mornmg fogs, and by a feebng of coldnes~ succeedmg a high temperature durmg 
the day. . ' _ . 

Heat, moisture, and variation between night and day temperature are the three speclaJ
climatic conditions to which the soldier in India is exposed j and except in so far as the 
degree of humidity is the result of local defects in drainage! theseco?~itions c~nnot b~ 
changed, unless by resorting to mountains or table lands as SItes for mIhta~'y sta~lOns. . . 

Such being the case, it is very important to consider-,what amount aud.kmd ofmfiueuce 
d 4 
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TOI'OGRAPilY these climates are likely to exercise all the soldier's health? In dealing with thn, 
ANI> CLIMATE. impOl-tant question we are struck with the absence of direct allegations against climate 

in the stational reports. Although most of these reports contain statements more or' 
less specific as to the effect of particular seasons on the amount pf disease, the reporters 
do not attribute the soldiers' mortality to the climate of the stations. Other causes are 
usually assigned. This negative evidence is of great importance as agaipst the common 
opinion regarding the fatal character of Indian climates. It is nevertheless certain 
that climate does exercise some effect on the general health of persons exposed to its 
influenc~. Experience shows, first, that long-continued exposure to Indian climates 
gradually deteriorates the constitution; and, secondly" that diseases of the epidemic 
class prevail m,ost. severely and extensively in localities where, and at seasons when, the 
elements of heat and moisture 1l10S~ predominate. If careful inquiry were to show that 
there were absolutely no other agents at work in producing these results except high 
temperature, then we should be driven to the conclusion that nothing short of change of 
climate and station would preserve the health of the army. But, as we shall presently 
show, there are many other agencies at work besides those due to climate per se: and 
first among them we must place that subtle, unknown agent, or rather that cause of 
disease known only by ,its effects, malaria. 

At all the stations of India from the Himalayas to Cape Comot'in the presence of 
malaria can be traced by its influence on health. It is the chief cause of periodic fevers 
and certain forms of marasmus a1ld spleen disease among the native population. It 
underlies the cause of many other diseases, and it appears to exercise a powerful 
influence on the course of' epidemics of, cholera. It is most intense in its opera
tion ~n low, warm, moist localities where there is a .superabundance of vegetation and 
water, and it also shows its' presence in dry situations, where these conditions are appa
rently wanting. At considerable elevations, where the air is cool and dry and the 
vegetation scanty, it diminishes greatly or disappears altogether. It is the product of 
heat, naoisture, and vegetable decomposition. It appears to be absorbed largely and 
retained by the soil, and is given oft· on the first fall of' rain or on turning up the ground, 
insufficient intensity to produce disease in susceptible persons e~posed to it. In districts 
where it exists, anything which retards a free circulation of air, such as jungle, forests, 
high walls, or similar impediments, adds to its force. And on the other hand, everything 
which tends to lower the standard of health of persons exposed to it increases their 
susceptibility to its influence. This malaria is universally believed by the natives of 
India to be conveyed in the drinking water.· ' 

The production Qf malaria can be checked by withdrawing anyone of the three 
clements, on, the co-existence of which it depends:, but the experience of colder climates 
would appear to prove that subsoil water has fl?ore influence on its production than high 
temperature. High temperature, with a moist state of the air and subsoil. are the chief 
agents which influence the rapid decomposition of ,dead organized matter, while at the 
same time they produce a certain amount of susceptibility to disease in those exposed 
to them. Indian climates have therefore the double disadvantage .of generating malaria 
and increasing its deleterious influence on health.. ' 

Whether it may ever be possible to banish this scourge from the 'soil of India it is 
hardly within our province to inquire, and the question could hardly be answered; but it 
is satisfactory to know that it has everywhere disappeared before clearing, subsoil drainage, 
and improved agriculture, changes which involve the removal of all excess of decom
posing organized matter, and of water, the main element of decomposition; by which, 
moreover, the soil is repeatedly exposed to the action of the air, and. brought under the 

5456. iufluence of living vegetation. Part of the deadly terrai of Northern India has become 
comparatively healthy by dearing away the forest and cultivating the soi1. , 

Considered with referen~e to its effects on particular stations, the extent to which 
malaria prevails appears to depend "~ry much on the physical constitution of the 
surface and subsoil. The terrai, where it is most fatal, is a belt of country of greater or 
less breadth, situated at the foot of mountain slopes, formed to a great extent of debris, 
receiving and retaining a large amount of water from the higher levels, and covered with 
a dense vegetation, which, in the course of ages, has formed a rich, deep, vegetable soil. 

In river deltas the conditions are somewhat similar, for they also are formed of debris 
and vegetable mould covered with vegetation and saturated with water. ' 

The low banks of rivers, along which the subsoil becomes infiltrated with water, 
reproduce similar conditions. 

Retentive soils, having imperfect natural drainage; expanses of shallow partially dried
up water ,; neglected tanks; hollows filled with water; marshy ground, and damp or wet 
ravines, are all well-known sources of malaria in India.. , 
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There are also porous soils which retain a large amount of moisture by capillary TOPOGRAPR1 

attracti?n apparently .. To this:cla~s appear to belong the red earths and de,composed AND Cr,r>lATI. 

m?un~l? rocks, espe~Jal~y gramte~; but the most .common cause of the anomaly of porous 
sOlIs glvlDg off malaria IS the eXistence of retentive beds helow them, keeping water at 
DO great depth below the surface. In some anomalous cases of this kind impure drinking 
water may possibly be an overlooked cause of disease. ' ' 

A. certain physi~al configuration of the surface! marked b,Y the ~rese~ce of ,>allcys 
runnmg up mountam slopes from the low country, IS a cause of malaria bemg carried up 
mo?-ntain districts for thousands of f,:et above thet~rrai wh~re it had its origin. Mr. W. 
Elhot states that he has seen several Instances of thiS. In one such case a whole family 
living in an otherwise healthy locality was swept away by malaria rising from the low 4258. 
country. He says that a mist is seen rolling upihe valley with thti brecze, and that the 
malaria is taken up in that way. It is hardly necessary to insist on the value of this 
experience as affecting the choice of stations even onethe hills. But the importance of 
these and similar facts was not recognized when stations were first occupied. and many 
of them were placed in deadly localities, which had in the end to be deserted after great 
cost had becn incurred in their formation. 

In the present state of Indian drainage and agriculture it is clear that for all practical 
purposes we must assume the three peculiarities we have enumerated,-heat, moisture, 
and malaria,-as constantly present and everywhere influencing the sanitary condition of 
the country. These are ever tending to, lower the general standard of health, and to 
predispose to epidemic diseases, but they are by no means the only causes in operation, 
although they exert a potent influence on the comparative intensity of other causes. 
The presence of any or all of them has the effect of rendering other causes of vastly 
greater importance than they would be per se. Negligence, or the absence of precautions, 
which, in cooler climates, would lead to little or no result, good or bad, become of 
great importance in India. A -trifling degree of impurity of the air brought about 
by a stagnant state of the atmosphere, or by overcrowding and want of ventilation in a 
barrack or station, may lead to a fatal .outbreak of disease. Impurity in the water 
supply, such as would be attended with comparatively little influence on health in England, 
may, in India, determine an endemic attack of cholera ,or dysentery. Some apparently 
trivial inattention to cleanliness or drainage, of everyday occurrence at home, may lead to 
disastrous results where a number of men are crowded together on a small area. 

Personal habits, indulged in with impunity in this country, send men in large 
numbers to hospital in a climate where personal hygiene is as important as is public 
hygiene to the interests of the State. 

In short, the whole sanitary 'question as regards India must be considered from this 
point of view, not only by the Government but by commanding and medical officers. 
The supreme importance of apparently trivial causes of disease is the lesson to be learned 
by all our past experience, and not till this is thoroughly understood and practically acted 
on will any great good be done in reducing the high morta\ity rate of the Indian army. 

The evidence given before us by numerous witnesses, and· also that contained. in 
reports from the stations, clearly show that European troops during the period of their 
service in India are exposed to very important conditions 'b,esides those arising from 
climate. 

We shall begin the consideration of the various influences affecting the health of the 
European soldier in India by a brief general statement of the nature of his service. 

RECRUITING AND PASSAG1!l OUT. 

Dr. Duncan Stewart, surgeon to the recruiting depot for the Indian army at ~Varle.y, 
states that the usual recruiting age lies between 20 and 35 years', and that it dIffers.lD 
the different arms of the service, but that a great many have entered under 20. RecrUIts 
fromaH parts of England 'were assembled at Warley, and sent. to sea in detachments 
of from 200 to 350 men. It was the custom for men to enlist for particular arms of ~he 
service; but sometimes they were transferred at the depot from one arm of the servICe 
to another. On arriving at Warley they were carefully drilled under cover. At first they 
suffered from change of hauits, diet, &c., and there generally was an average of abo~t 6~ 
per cent. sick in hospital. Notwithstanding every care in selection, men were sometImes 
sent back from India as unfit for service. The average time spent in depot before the 
mutiny in 1857 was four months. At the time of the mutiny it was about six weeks; ~nd 
it happened occasionally that men were embarked for India on the .day of ,their amval 
at Warley. ' ' . 

. The troop ships 'are stated to have been always good and specially ventilated. It 
used to be the custom to pay head-money on those landed in India. This has been 

e 

RECR1;IT1: 
AND 

TnANsron 

599. 

605. 

610. 

625,6 . 



XXXIV REPORT OF THE COMMISSIONERS APPOINTED TO INQUIRE 

~EC'RUITINO discontinued, but, so long as it existed, the practice made it directly the interest of the 
rl!A~=:onT. medical officer to attend to the sanitary condition of the men. ' 

821. 

Tido ab
tracts of 
ta.tiona.l. 

Of late years a special code of instructions for troop ships has been in use; and· no 
doubt great attention has been latterly paid to the health of the men while at sea. 

One very injurious practice until very lately existed in permitting the issue of spirits 
during the voyage, and even the latest Queen's Regulations require. no more than that 
the spirit should be mixed with three parts of water, and not issued till after dinner. 

There t\re three points which require notice in this system of recruiting :_ 
1. Many of the men are exposed to laborious duties in a tropical climate at too early 

an age, and before the constitution is fully formed. . 
2. The period of' drill is in any case too short, because it necessitates completing 

drill after the men arrive in India, and all the dangerous fatigue" and exposure consequent 
on it in an Indian climate. 

Deputy Inspector-General Ste"art has pointed out the necessity of greater attention 
being bestowed on these conditions of a soldier's service. He states that no man ought 
to go out to India under 20, or from that to 25; and this opinion is supported by a great 
amount of testimony contained in the reports from the stations. Dr. C. Smith states 
that for the first few years of service men are very apt to suffer from fevers and in

~607, 8. tlammatory diseases, partly from greater constitutional liability, partly from inexperience 
in the case of young soldiers arriving in India, who take no care of themselves at all. 
Sir A. Tulloch is of opinion that recruits might be enlisted at 18, provided they had 5556. 

I 

'ride ab
tracts. 

"two or three years' training in a temp~rate cIiqJate before being exposed to a tropical 
climate or to the fat.igues of a campaign. All the evidence derived from the stations 
is to the effect that none but fully drilled soldiers should be sent to India. The only 
question, on which any difference exists is the place where the troops should be drilled. 
It has been proposed that the drill should take place at some intermediate station, as, 
c.g., at the Cape, for the purpose of accustoming the recruit by degrees to change of 
climate. But the great preponderance of the evidence is in favour of completing the 
drill at home, and sending the soldier fully formed, both as to age and habits, direct to 
his destination. 

" 4458, 9. From want of attention to thes,e primary conditions, growing lads, who are very 
susceptible to disease when weakened by fatigue, have been sent out to India to learn 
their drill; their unformed constitutions are exceptionally liable to injury, and the over
zeal of an injudicious commanding officer or adjutant lIlay lead to loss of health and 
efficiency, if not of life. 

We have here, then, a well-known preventible cause of disease, or rather of predis
position to disease, which can be put a stop to. It is true that under the altered 
c:ircumstances of the army since the amalgamation of the two services these evils will be 
less likely to occur; but, anyway, the past experience is sufficient to prove that they 
should be avoided in future. 

3. As reg1d.rds the issue of spirits on board ship, there cannot be a doubt that the 
practice has been injurious to the health of the army. It can easily be understood how 
this arises, when it is" considered that men, having little or nothing to do during a three 
or four months' passage, may gradually contract a taste for spirits which they never had 
before; and of course, immediately on arriving in Indi~, they proceed to indulge them
selves with any kind of intoxicating drink they can most easily obtain, so that on their 

, first arrival in a dangerous country the habit acquired on board ship may lead, as indeed 
t~e~!1 8 Re- it has led in a great number of instances, to the destruction of health and life. Lately 
~~~1~;~'338 an issue of malt liquor has been made on board ship, but still the Regulation allowing 
111360. the use of spirits is in existence, and ought to be repealed. 
3530-46. An issue of malt liquor, cheap light wine, or temperance drinks, tea, &c. is recom-

mended by Dr. Bird. On board many ships in the mercantile navy the issue of spirits 
and beer has been altogether discontinued, with great benefit both to health and duty; 
and the example is quite sufficient to show that spirits at all events are 'not amongst the 
articles of a soldiers' ration on board ship which are indispensable either to his health 
or comfort. 

In former times little or no attention used to be" paid to the season at which troops 
were landed iu India, and it was mere matter of accident whether or not their first 
introduction to an Indian climate was at the healthy or most unhealthy period of the 
ycar. On landing at any of the presidencies no efficient precautions used to be taken 
in the way of drcss, diet, or accommodation, or for preventing the men from falling iuto 
intemperance and dissipation. After landing they were forwarded to their destination 
withaut much regard to season or'means of conveyance. Not unfrequentl:y, when boats 
were used, they were over~rowded~ badly ventilated, and otherwise insufficient for the 
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purpose, and fatal epidemic attacks used to decimate the troops on board. These great 
evils have of late years been gradually abated to a considerable extent under Lord 
~llenbo~oug?'S administration, as s!ated by Col. Durand; but we think it right to men
tIOn theIr eXistence, because tl1ey III some measure account for part of the greater sus
ceptibility to disease and the much higher rate of mortality which formerly existed in the 
Indian army. At the present time we believe that troops are as flu as possible landed at 
the beginning of the cold season, that they are much better cared for now than formerly 
but that even at present there is great risk on their first landing, from facilities for jntem~ 
perance, which perhaps might be avoided, to a great extent at least, by additional care. The 
present practice is to forward troops direct frQD1 the port of debarkation to their regiments. 

'Vhere rail.ways exist they are ma~e use ?f! water conveyance is genemlly by means 
of well-appomted steamers, or a better descnptlOn of country boats: and where neither of 
these means is av'ailable, the troops are conducted by short marches in the early morning. 

The present practice is hence a great improvement on the former one, and has been 
att.ended with corresponding improvement in the health of troops. 

DUTIES, &c. 

REeRelTlI'" . 
ASD 

Tn._\NRPO:Rl'. 

5093. 

The soldier's duties at stations consist of the usual guards, of drills and parades before DUTIl;S, &0. 

sunrise or at sunset, and are described by Colonel Greathed as follows :-
"At gunfire he goes to parade, and, as a general rule in barracks, he gets his breakfast at eight 

o'clock; at half-past ten he parades again in the barrack, when the officers go round the barracks 
to see that they are clean, Then there is a roll-call again at dinner-time, and a roll-call at evening 
parade; then he has his supper: After that time he i~ free till tattoo, which is at eight or nine 
o'clock, according to the season. There are roll-calls during the night in all barracks, if men are 
supposed to be absent j it is done by the serjeant-major, and that is by 'what is. called the check-roll 
and if there are two or three men absent the check-roll is called. 

"3253. Does not that mean that the whole barrack is disturbed ?-Yes; but it does not often 
happpn. 

"3254. For how.many consecutive hours is the soldier on guard 1-For 24 hours. 
"3255. Does the practice in India differ from the practice at home in that respect ?-No. 
"3256. How. many nights a 'week is a soldier in bed i-It varies occasionally; he is from 13 to 

1.5 nights in bed very commonly; that is to say, that he does not come on guard above once in 13 
or 15 days. . 

"3257. You mean that he is 13 nights in bed for one night out ? -Yes. 
"3258. Do you think that the amount of duty performed in India is greater or less tha.n that 

which is performed in England 1-It is less; there are no fatigue duties, or very few, compared with 
what they have in England; for instance, the fatigue duties of sweeping out the barrack-rooms, 
cooking, and carrying dinners to the men on guard, which is the most cruel thing upon the men at 
home, of all the duties thrown upon the soldier. That the soldier has nothing to do with in India, 
because his cook always goes with him." 

32.:12. 

As far as concerns his duties, the soldier cannot be said to be exposed to excessive 
fat.igue if the Regulations are strictly complied with. But there are complaints that 
troops are sometimes unnecessarily subjected to duties after sunrise, and (as already 
mentioned) to drills. In tbis, as in other things connected with the soldier's duties and 
habits, Col. Durand states that" :t great deal depends on the wisdom of the commanding . 5B2, 3. 
" officer: the wisdom of the commanding officer is really a thing of very immense 
" importance in India, for almost everything is in his hands." Evening drill is com-
plained of, apparently because it comes after dinner, so as to inteIfere with digestion. Stational 
There is a concurrence of testimony to the fact that night duties, even in that .climate, Reports. 

hardly ever act injuriously on health. 

ACCLIMATION. 

We have already shown, statistically, the influence of length of residence in Indla on 
the rates of mortality among soldiers. But there. has- been considerable difference of 
opinion as to the effect of acclimation on the bealth and ~fficiency of troops. .It has 
been stated. on one hand, that men get accustomed to t~e clImate by lengt~ of res~dencc, 
and hence that there is hardly a period, so far as health IS concerned, to whIch theIr term 
of service should be limited. 

Others again have arrived at an opposite opinion, and one much more in accordan~e 
with observed fact. Dr~ John McLennan, when asked whether a man of one year s 
service or of ten years' service would be the more able to endure fatigue and exposure, 
answers, "The fresh man, decidedly." 

. Col. Greathed says," I believe that the medical officers will say that the longe~ a 
" soldier remains in India the worse he gets. And I believe ther~ can be no dou?t of It; 
" I do not believe in acc:limatizing." .' "For the first five or SIX years a soldIer. ,IS a 
" very good man indeed in India, but after that he begins .to break down, .and he, IS not 
" so good a man as he was." ., 
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Sir Ranald Martin states that all I'tatistical observations go to disprove anything like 
acclimation in the ~ast Indies. On the contrary, he sa.ys, disease and death increase' 
with length of service and age. 

The opposite opinion seems to have arisen partly from, the circumstance that some 
mth have learned by experience the art of managing themselves, and so of preserving 
their health in unhealthy districts, and partly from confounding the effect of heat and 
moisture (i.e., climate) with that of local sanitary condition. There is " acclimation" to 
heat; th~re is none to "endemic miasmata." , 

The ,,>hole fenor of the evidence in the stational reports is against the doctrine of 
acclimation, as generally understood, and in favour of limiting the period of service 
in India to about 10 years. It does not, however, necessarily follow that this limit need 
be maintained, if the sanitary condition of the troops be improved, as it may be. 

CAUSES OF DISEASE. 

Following up the history of the soldier after his arriva.l in India, we next proce~d to 
inquire into the condition of the stations where he serves, his barracks and hospitals, his 
habits and pursuits, dress and diet, in order to ascertain whether (and, if so, what) 
unfavourable conditions are superadded to those attending ou his recruitment and in
troduction to service, which can account for the high rate of inefficiency and death shown 
by Indian statistical returns. 

In the course of the inquiry we have collected a large mass of most important informa
tion on all these points. But before discussing it, we shall give the general results of the 
evidence, showing the nature of the causes of disease which have arrested the attention of 
different observers, beginning with those which are incidental to the climate and country. 

Sir Ranald Martin states that "taking anyone cause, he should say that the union 
" of heat, moisture, and malaria constitutes the most powerful one in destroying the 
" integrity of the European soldier's health, and conducing to his fall by disease." And 
he goes on to state that" a certain amount of destruction and deterioration of European 
" health must result from a residence at the stations on the plains, even if the soldiers 
" were put into palaces." 

But while laying this down as a fundamental sanitary principle, he says, at the same 
time, that there is a very great difference between the health of the, officer and that of 
the soldier, always in favour of the officer. And that there is also a difference between 
the hea.lth of the officer and that of the civilian, always in fa,'our of the civilian. , 

,\Ve ha"e thus three classes 0 <?fEuropeans exposed to the same .c.onditions of heat and 
malaria, presenting three quite distinct rates of sickness and mortality; a fact which 
indicates the existence of other causes of disease, operating with different degrees of 
intensity in each of the 'three classes. • 

Dr. Falconer considers excess of heat and excess of moisture as among the irremovable 
causes of disease in India, and as th,ose which tell most upon the health. 

Dr. Colvin Smith attributes the largest amount of injury to a malarious climate. But, 
then he adds to this, as of equal importance, intemperance and syphilis; and he says, 
" these are the three things which generally break up the constitution of a man in 
" India." 

Dr. Jame~ Bird says that pure liver disease, and that accompanying dysentery, are 
produced by the predisposition caused by a high temperature, followed by cold. , 

An opinion similar to that expressed by Dr. C. Smith, as to the prevailing causes of 
disease, is entertained by Dr. John McLennan, who attributes the largest amount of 
inj urious effect on the health of the soldier to climatic influences, intemperance, and 
sexual disease. 

This evidence, which contains the opinions of men of great experience, implies only 
that these causes, all but one of which are removable, lower the stamina of the body, 
cause ill health, and predispose to, and under certain conditions induce, disease. But all 
the witnesscs admit at the same time the existence of other very potent causes which, 
although not incidental to the climate, are nevertheless rendered of' greater importance 
by it. Even with regard to the presumed irremovable cause, malaria, Dr. James Bird 
states that miasmatic influences are removed by hygienic measures, in India as in 
England; and he cites, as a strong proof of this, the case of Batavia, in which, by the 
effects of Dutch sweeping, cleaning, and draining, the most deadly city in the world had 
become a healthy and agreeable residence. , ' 

He states that miasmatic emanations had been removed both at Cadiz and Gibraltar, 
and he sees no reason why similar results should not be obtained in India. 

All the other causes of mortality assigned by the various witnesses belong to the class 
which, in this country, are considered as removable. ,'Y e shall state thfTse generally 
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a~d discuss. them afterwards in deta}l. Some of them. are connected with locality, others 
With defective barrack accommodatIOn, and the remalDder are attributable to bad habits' 
or exposure on the part of the men. 

Sir Ran~ld ~farti.n st~tes, in re~ard to epidemics, "?~ all the causes which go to foster 
" and maIDtalD epidemiCS, the III selectIon of localIties, the structural defects as to 
" ventilation, drainage, cleanliness, and the personal habits of the soldiers are the 
" important questions."· ' 

With reference to outbreaks of cholera, Dr. John McLennan states that this disease is 
known ~o have a cer~ain conn ex ion with damp and ~oistlll'e, iI~perfect drainage, impure' 
w~ter, Improper articles of food, ~lose badly-ventIlated sleepIDg places, and generally 
wIth what may be termed a bad samtary state. . 

Referring to dysentery and cholera, Surgeon-Major Grant says that, in his experience 
the most influential cause of these diseases is overcrowding in barracks; and that i~ 
gaols he has observed the most appalling mOl'tality from bad air. Even at hill stations 
far removed above the influence of malaria, he attributes the prevalence' of diarrhma t~ 
neglect of ordinary sanitary arrangements. He also says that bad water is a common 
. exciting cause of cholera in India. 

Dr. James Bird states that-
" DialThrea, dysentery, a.nd fevers have prevailed, and have been attended with great mortality" 

at stations at which. he has served, "from wa.nt of due precaution in the selection of sites. Cholera, 
88 an epidemic, appears mainly to owe its development and origin to miasmata, favoured by elevated 
temperature, and peculiar atmospheric conditions of climate; this development being greatly aided 
by preceding established conditions of filthy endemic situations, badly-constructed and ill-ventilated 
habitations, unhealthy articles of food and drink, producing predisposition to disease, aided by 
unhealthy trades, and depraved moral conditions of vice and poverty. The other diseases are mainly 
local, and miasmatic in their origin." 

The evidence shows that the local causes of epidemic disease in india are precisely 
the same as those which exist in this country, aggravated by a higlier temperature and 
by the presence of malaria. . 

Personal habits, as before stated, have more to do with health in India than. at home. 
Many indulgences, which are comparatively innocuous in a cold climate, especially those 
connected with diet and regimen, become of serious consequence to health within the 
tropics. . 

Sir John Lawrence states that both men and officers are careless in these respects, 
and that their habits of life are very inimical to health; that the habits of a cold climate 
are extremely pernicious in India, ap.d soon produce bad health and an increased 
mortality; that the men eat too much animal food, eating it sometimes twice or three 
times a day, irrespective of season or temperature; anc~ that he thinks the Government 
might try to induce t.hemen to use more vegetable diet in the hot weather. ' 

Dr. Maclean considers that the habits of life of the European soldiers are very 
unfavourable to health, for undoubtedly they are very intemperate, and they suffer much 
from ennui and want. of occupation. 

Referring to the sources of disease within the tropics, Sir A. Tulloc~ says that he is 
disposed to regard idleness as one of them, and that the men would be mOre healthy 
if worked more. 

And Staff Surgeon McCosh states that in his opinion soldiers in India do a great deal 
too little for themselves; that anything that would keep them out of idleness and out of 
the grog-shops would be conferring a benefit upon them, and that they are never so 
;healthy as when undergoing the fatigues of a long march. ' 

The causes of disease, described very generally in this evidence, are those connected 
with the selection of'stations, the sanitaryconditio~ of stations, bar.racks, and hospitals, 
bazaars and native t.owns, the condition of the water supply, intemperance, and venereal 
disease, diet, occupation, and the want of means of instruction and recreation. 

We now proceed to consider each of these in detail. . 

SANITARY CONDITION OF STATIONS, TOWNS, AND BAZAARS. 

CAU~ES OF 
DISEASE. 

99. 
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4483,4. 
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Importan,t information regarding the topography and diseases of all the station~ will be co~~~~~:~ 
found in the stational reportR, and in the abstract. We refer to these for detaI!s! and -
propose to introduce here a few examples only, illustrative of' the general conditIon of . 
stations.' .. . 

Many of the stations occupied by British troops are either within or close to cities 
and towns, the inhabitants of which are decimated periodically by fevers, cholera, 
diarrhma., and dysentery, connected with the most obvious local c.au~es. The tro?~s 
occupying this class of stations are exposed .to any. sanitary defects lDCldent to the CIVil 
population, and suffer more or less from the same diseases. . 

e 3 . 
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Other stations, known to' be .unhealthy, have been selected from time to time 
apparently for military or political reasons. 

Referring to those in the Madras presidency, Deputy Inspector-General Maclean 
states that they were selected without any special regard to medical considera.tions, and 
that many of them were occupied merely because they. happened to be the spots where 
the troops first pitched their camps on taking possession; that the nature of the soil, the 
water supply, and malaria were never thought of. 

Sir Ranald Martin says that stations have been selected without care; that no station 
he has eVer visited was exempt from malarious influences; that the soils are damp, the 
situations low and ill drained, the surface irregular, the ground jungly, and some of the 
stations subject to flooding. " 

Captain Nicolls, of the Madras Engineers, describes the stations on the plains as all 
of one des~ription, the country being flat, with very slight undulations, just sufficient to 
carry the water into the nullahs; the hill stations being situated on a ridge or spur of a hill. 

Many of the old stations have proved so extremely unhealthy that they have had to 
be given up, after having entailed a great loss upon the service. More care has been 
bestowed of late years in the selection of new stations. Some of these, Sir John Law
rence states, have been extremely well selected; some very badly selected; there is 
a great difference in them. 

The difference as regards health is due to the nature of the country and to the 
position and comparative elevation of the station itself. The sea-side stations are, of 
course, all at or very near the level of the .Sea, and have the great advantage of the sea 
breeze; but this advantage has been n~utralized by a site having been chosen close to 
some muddy tidal estuary, as at Vizagapatam; or the sea breeze has been cut off from 
the barracks by a high wall, as at Madras, until the wall was lowered by Sir Charles 
Trevelyan. The low country stations in the Bengal presidency are only a little elevated 
above the level of the sea, following in this respect the level of the river. Fort 
William, one of the largest and most unhealthy of the stations, although 67 miles in 
direct. distance from the sea, is only 18 "16 feet above its level, and only one foot above 
mean high water in the river. Dum Dum is 84 miles from the sea. It is 18 feet above 
mean tide level; but during the S. W. monsoon it is only two feet above the level of 
high flood tide; at this time the ebb and flow of the tide is visible in the ditches at the 
station. Berhampore is 76~ feet a~ove the level of the sea, but it is three feet below 
high water mark in the river. Allahabad, an unhealthy station, situated at the junction 
of the Ganges and the Jumna, is 368 feet above the sea, and about 40 feet abo,'c the 
surrounding country. , 

The N.W. stations are at a considerably higher elevation. Rawul Pindi is about 
1,500 feet; anu'the large sta..tioti of Mean Meer is 1,128 feet above the sea. 

Secunderabad, in the Madras presidency, has an elevation of 1,800 feet. Bangalore, 
which is the highest of the larger stations in I Olli a, is 3,000 feet above the sea level. Belgnum, 
in the Bombay presidency, is about 2,200 feet, and Poona is 1,800 feet above the sea. 

Many of the !post important stations are thus at a healthy ele,'ation above the sea 
level, if the sanitary condition of the station were determined by this element. But t.hey 
are fill 1!1Ore or less deficient in another element of perhaps greater importance, viz., 
tlICir relative level as regards the surrounding country. Generally speaking they are 
little if at all raised aQove that level; and sometimes, as is the case with the highest 
of th~m, Bangalore, part of the station is actually below that level. Some of the most 
unhealthy stations are close to river banks. 

In the great majority of stations, water is found at a short distance only b'elow the 
sudace. The only means of arriving at an estimate of the depth is by the wells; but 
as water is being constantly drawn from them, they do not afford a very accurate indica
tion of the water level in the subsoil. Thus at Fort William the water level varies in 
depth from 12 feet in the dry season, to 2 feet in the. wet season, although the ground 
is at all times close upon the water level in the river. At Dum Dum the water level 
in the dry season is at a depth of 9 feet, and during the wet season of one foot from 
the surface. At Kirkee, the depth is at 33 feet in the dry and at 19 in the wet season. 
And S0 of the others. -

As might be anticipated" the soils and subsoils vary very. much. A few stations 
. are situated on dry sandy soils. In others the underlying rock comes close to the 

surface. But in the majority the soils are more or less retentive of moisture, and charged 
with decaying vegetable matter, and damp. 

The natural result of this in a warm climate is the production of malaria. It is by 
no means certain, however, that this malaria exists equally over extensive tracts of 
country. There is on the contrary reason to believe, that, like. every other local cause of 
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disease, .it is much m?re intense in . some districts tha~ i.n o.thers~, Some years ago, SA..Y!YAny 

a commIttee' was appomted to examme the effects of IrrIgatIOn on health; and one of CO"DITlOlI,&< 

the most important facts elicited by t~e . inquiry is stated by Deputy Inspector-General 
Dempster to have been the close proXImIty of some of the worst and· some of the best Pngr ,164. 

localities. And applying this discovery to such stati9ns as Cawnpore, Kurnal, Dinapore, 
Delhi, Ghazeepore, .he says that nearly a~l.these ~tations are irremediably vicious; but, 
nevertheless, he belIeves that good localities eXIst at no great distance from every onc' 
of them. ' 

Although, as has been already stated, more care has recently been bestowed on the 
selection of stations, this important duty is not conducted on any fixed principle. No 
specially competent class of officers has been appointed for the purpose. A Committee 
is usnally constituted of a cominanding officer, an engineer, and a medical officer, with 
certain additional members, who proceed to make the necessary inquiries, and report. 
No doubt the intention is to obtain the best practical 'advice and opinion, but very 
special knowledge is required for such a purpose, while the consequences of mistake may 
be so disastrous that any mere chance selection of officers for the duty should be 
avoided, The Committees should either be const.ituted entirely of men of known com
petence; or else certain officers specially conversant with the whole subject should be 
selected for this particular service, and placed as e.'},' officio members on all Committees. 
Officers should never be taken for such a service by roster; nor should officials on the 
spot be entrusted with the duty merely because they happen ~o be there. 

The selection of new stations should in sbort be considered as one of the most 
important sanitary duties, and should be a recognised part of the sanitary service of thc 
army. , 

We next proceed to consider the sanitary condition of existing stations as it bears 
on the health of the troops. But in doing so it is necessary to include the sanitary 
state of native towns and bazaars, because not only is a part of the soldier's time spent 
in these places, but the mere fact of their proximity to European barracks lllust 
necessarily exercise an injurious influence on the healthiness of both barracks and 
hospitals, if the native dwellings are in an unwholesome condition. It is indeed 
impossible to separate the question of health, as it rehltes to troops, from the sanitary 
condition of the native population; especially as it regards the occurrence of epidemics, 
which, whenever they occur among natives, indicate a condition of matters dangerous 
in the highest degree to the troops in the~neighbourhood. 

5314: 
Referring to this subject, Sir Ranald Martin says, that when he was surgeon of the 

native hospital at Calcutta,· he was always aware of the advent of cholera 15 or 20 
days before' it attacked the European population, by its prevalence among the natives, 
and that this was one of the reasons which led him to suggest sanitary improvements for 
Calcutta. The bad sanitary condition of this large city is indeed so notoriQus that 
Deputy-Inspector General Longmore who acted as sanitary officer at Calcutta during 2138,214l 
the mutiny, does not consider it necessary to describe it. He merely states that, as 2147. 
regards the chief part of the vast area covered by the cIty, that inhabited by the native 
population, the pestilential condition of the surface drains and yards, and many of the 
tanks among the huts and houses, would· not be credited by anyone who had not been 
among them, The influence in certain winds of these places is quite perceptible at 
Fort William, although there IS Ii very good esplanade between the fort and the bazaars. 
'He has no doubt that there would be much more mortality among troops, were it not 
for the esplanade. , 

This great city has grown up by degrees in the entire absence of any efficient 
sanitary supervision. There has hitherto been no proper drainage. The water supply 
has been defective and bad; and the houses are much overcrowded. 

The sanitary condition of the town of Madras, as described by Sir Charles Trevelyan, 
is as bad as that of Calcutta. The soil upon which the city stands is white sand. The 
river Kooam, which passes through it, is a tidal estuary, receiving all the town drainage 
along its course; but as the mouth of the estuary is silted up for most of the year, it 
becomes a foul stagnant open cesspool, which is washed out once a year by the floods. 
Sir C. Trevelyan describes the drainage as being" extremely defective." There are, hc 
says, plenty of drains, in one .scnse too many, for they are offensive in the extreme, 
because there are no means of propelling the offensive matter and getting rid of it. 
The drainage is effected by open drains "of the most. offensive and scandalous descrip. 
"tion." There are no means of flushing them, on account of deficiency of water; and 

. such is the offensive state of the general atmosphere from these defects, that a high wall 
is maintained between the Government House grounds and tbe, body of the town, in 
one of the most thickly populated portions of the town, expressly for the purpose of 
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excluding the noxious smell that may issue {rom tbe drains,' tbereby excluding the sea 
breeze, nnd preventing tbe improvement of the adjoining part of the town, and thus 
greatly aggravating tbe evil. . . ' 

The water supply for domestic use is likewise" extremely deficient," and it has become 
partially deteriorated by offensive matter from tbe drains. Sir C. Trevelyan states that 
the introduction of a pure water supply is an extremely popular subject, and extremely 
desired by the people; and that it is a matter of urgent necessity, on the commonest 
principle~ of duty, to provide it. He further states that the health of European ;,. ... oops 
must be more or less I).ffected by those circumstances, and tbat he had proposed tbat 'the 
health of the European population of Madras should be improved (not by building a wall 
of separation. between them and .the natives, but) by powerfully acting on the conditions 
of health of tbe native population itsel£ 

As to Bombay, the evidence contained in tbe Station Report is of a similar character. 
The population is between .400,000 and 600,000. The drainage is very defective, the 
native houses generally in a . filthy condition, with much ordure witbin their precincts, 
which has been accumulating for years. Nuisance is experienced in the town barracks 
from the wind blowing over the densely-packed houses, and also in Fort Geo~ge from 
butchers' shambles and public necessaries about half a mile distant. Cholera follows its 
usual law of propagation in Bombay as elsewhere. Dr .. John McLennan states that 
those natives living in the lowest, worst ventilated, and dampest part of the island, 
particularly in such places ~n the shore, suffer most. He also informs us that cholera 
and bad fever at one time frequently prevailed in the European crews of vessels under
going repairs in the dockyard,' a close, badly-ventilated sitnation, not far from the 
opening of a drain running into the harbour. 

Dr .. Haines shows that in 1861, the 16,200 deaths $ among the population of Bombay 
were chiefly by zymotic diseases; thus, 1,600 deaths were by small-pox, 1,251 by 
cholera, and 7,024 by fever. 

After calling attention to the insular situation of Bombay, its invigorating sea breeze, 
excellent water supply, and the abundance of open space for recreation, he goes on to add 
that ,,,hen the streets al:e widened, when the water supply is rendered accessible to all, and 
when house drainage, and itn effective system of sewage have been established, "there is 
" no reason why Bombay sho~ld not rank among the very healthiest of tropical cities." t 

The water supply at Agra IS bad, and cholera has been fatal. 
Delhi before 1857 was said to be unhealthy. Sir Charles Napier,t however, held that it 

migbt, perhaps, be made as healthy as any part of India. "In most parts of India," he 
says, "the effects of man's imprudence are attributed to climate r If a man gets drunk, 
" the sun has given him a headache, and so on. Every garden at Delhi, if not kept 
" clean, becomes a morass; weeds flourish, filth runs riot, and Delhi is unhealthy. The 
" result is, that the grandest city in India has the name of being insalubrious, though 
" it does not appear to have any natural cause to produce sickness; no natural swamps 
" which would require vast labour, s~ience, and sums of money to overcome. Nothing 
" evil, in short, that does not appear to be of man's own cr~ation." 

The natural advantages of Bangalore are very considerable; but it has nevertheless 
afforded a high sick and death rate, and the population, civil and military, have suffered 
severely from dysentery and cholera. During the period included in the return from 
this station the barracks were bad, and their" conservancy," in the opinion of Inspector 
General Macpherson, worse. The natural drainage from the ridge on which the canton
ment rests is good; but as it is not properly taken advantage of, the surface filth finds 
its way into the tank, which, during the dry season, supplies the dens'e native population 
with water. "Every obstacle," the Commander-in-Chief Sir Patrick Grant adds, in 
a note, "has been thrown in the way of procuring a copious supply of pnre wholesome 
" water, but it is hoped they are now (in 1860) in a fair way of being overcome." 

Inspector General Macpherson further notices that the native population of Trichi
nopoly exceeds 100,000; that the streets are clean; but that the" environs of the 

." military cantonments are resorted to by the natives for tbe purposes of nature," giving 
rise, "by the excessive accumulation of surface filth, to offensive odours injurious to 
" the public health." . 

Evidence of 11. similar kind might be adduced with regard to all native towns near 
military stations; but this brief statement of the sanitary defects existing in the seats of 

• 10,559 bodies were buried, 4,736 burnt, and 905 exposed to carrion birds. 
t Fourth Heport on Deaths in Bombay, by Rob. Haines, M.B., p. x. 
t Sir Chal'les Napier, Defects o~ In4ian (l-ov., p. 271. 
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government ()f the three presidencie~" and at two ox: three of the more important stations SANITARY 

is quite sufficient for the purpose we have in view. CONDITION,&; 

It is I'atisfactory at the same"time to be able to state that Bombay has recently been 
prO\·ided with an excellent water'supply, and that extensive works of drainage have been 
undertaken at Calcutta. 

In aU nati\'e towns there is some system of cleansing and removing nuisances ill exist. 
ence; but this, though indispensable as far as it goes, constitutes only a small part ofthe 
sanitary improvement required. There can' be no doubt tbat well-considered measures 
of water supply, drainage, paving, cleansing, and general construction in these towns 
would be attended with most beneficial results to the health· of troops ·quartered near 

. them. And as regards the native population, we concur in opinion with Sir C. Trevelyan, 5307. 
who says, " I consider that not only the preservation of life and health is concerned, but 
" the strength and comfort and general efficiency of the population are involved; they 
" would be bet~er and abler men, women, and, children for all the purposes of life, if 
" the average standard of mental and bodily vigour were improved" by the removal of 
" these local causes of a low state of health,'! 

Every military station in India has its bazaars, mostly· in close proximity to the 
European lines. They consist of huts 01' houses arranged on no general plan, and without 
any regard at all to sanitary conditions. They have grown up anyhow, and have 
increased with the bazaar population, which always, bears avery high proportion to that 
of the European troops at the station; e.g., Bangalore, already referred to, has accom- Stlltional 
modation for about 1,700 European and 2,600 native troops. The native population Rep~rts, 
within the cantonment is l24,OOO, three·fourths of whom live in the bazaar close tp the passIm. 
European infantry barrack. There has hitherto been no limit to the proximity by which 
these large native populations may approach European barracks, nor to their position 
as regards prevailing winds. There are no regulations as to the general arrangement 
of the houses, the width or direction of streets, drainage, or water supply. The habits 
of the natives arc such that, unless they are closely watched, they cover the whole neigh
bOUl'ing surface with filth; and if there. be any ravines or pits in the neighbourhood 
they convert theDl into dangerous nuisances. There are generally no public necessaries. 
There are often' open cesspits among the houses. The surface drainage sometimes flows 
into tanks, from which the water supply is derived. Surface cleansing and removal of 
nuisances are enforced with more or less efficiency by the bazaar magistrates, but, in the 
absence of both 'paving and efficient 'drainage, it is impossible to effect either object 
satisfactorily. . . 

Sir R. Martin describes the cleansing and drainage of bazaars as quite defici~nt, and 52-3. 
recommends systematic medical police arrangements for the purpose. 

Deputy Inspector.General Stewart .states that the natives g~nerally retire to neigh. 645. 
bouring ravines, where these exist, and.that there used to be, generally speaking, no 
proper police to maintain cleanliness. 

Sir Proby Cautley gives the following account of the bazaars at Cawnpore:- 3906. 

"To give the Commissioners an idea of the state of tpese bazaars, 1 may mention that the natives 
build their huts entirely of mud dug out of holes as near as possible to the place where they build . 

. In the Cawnpore bazaar I came upon ponds full of black mud and all sorts of filth, and the whole 
place was utterly unventilated, which wa.'! a very remarkable- illustration of how ill-health was 
produced, not only in the immediate neighbourhood, but all round the place." 

He states that the practice.of pond-making, as a receptacle for refuse matter, is common 3907-8-9. 
to every town bazaar in India. They dig the mud for the huts close by, and do not fill ;, 
in the hole again. This hole serves to receive all the tilth of the town, where it remains 
exposed to the sun. As a bazaar becomes more populated it becolhe.s.less ventilated,.and 
in time a very serious nuisance. . ' ,. . 

The Reports from the Stations confirm these general statements given in . evidence, 
and EllOW that in time past bazaars have been neither more nor less than native towns of 
the worst class, which have grown up in and around military cantonments, without any 
suspicion having been apparently excited, in the first instance, as to their probable influence 
on the health of the troops. 

The bazaar police is more· efficient in some stations than in others, so that all bazaars 
do not present the same defects; and the regulations are considered to be very good, as 3132. 
far as they go, provided they are efficiently carried out. 

The evidence on the structure Rnd arrangement of stations shows that there is a con
siderable difference among them in these matters. The older' stations are all more or 13,19. 
JellS defective in many most important points .. Sir R. Martin describes the arrangements 
of barracks and hospitals, with which he is conversant, as very deficient. He says that 

f 
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, . SANITARY there has been a great neglect of the means of cleansing, and that the drainage is almost 
~OND~N.&C. universally insufficient for the purposes of health. .. . 

In many of the older stations the buildings are so placed towards each other that the 
free external movement of the air, a condition essential to health in India, is obstructed so 
as to render the air positively stagnant. Sometimes high walls surround the buildings 
so dosely as to produce the same result. 

This class of defects, though existing more or less in most European. stations, is most 
common i~ native lines, where the huts ar~ often placed as close together as they can 
stand. \. . , 

In new stations, such as those in the' Punjab, at Umballa and'Poona, there is more 
regularity of structure, and the different ba:rrack buildings are sometimes arranged en 
echelon to catch the prevailing winds. ' 

But the older stations are very irregular, as e. g., the barracks at Madras, which 
1065. consist of c!osed squares. of bnildings? at. Ca~npor~, Dinapore, &c., where the buildings 

are arrangeCl so as to make good ventIlatIOn llllposslble. ' 

)R,l.INAGE OF 

STATIONS. 

:tational 
~epor!s. 

1698. 

i 3105. 

3905. 

3912-17. 

3928. 

2922. 

1697. 

. 34ZG-30. 

1672. 

In fortified stations the barracks are often very much crowded together, and some of 
them are in bomb.proofs, hardly fit for human habitation in such a climate. , 

DRAINAGE OF STATIONS. 

All the stations are surface-drained with more or less efficiency, but ,\\r~th very few 
exceptions this is the only form of drainage which exists at any Indian station. The 
surface drains are either mere cuts in the ground, or they are formed with brick or some 
other material; and are led to an outlet, generally a cesspit, a ditch, or a ravine or nul1ah, 
where such exists. But very often the water is conveyed only to a certain distance from 
the barrack, and left to provide an escape for itself. The whole procedure is that 
usually adopted for camps, and is wholly unsuitable for permanent stations. Colonel 
Greathed states, as the result. of his experience, that when there is a heavy fall of rain, 
it is very commonly Dot carried off as well as it .might be. Even this surface drainage is 
executed on no general plan. Sir Proby Cautley states that one reason of the defective 
condition of the surface drainage is that the drainage of cantonments is generally done 
in detached bits, instead of being carried out comprehensively. He states that the want 
of drainage has been a general defect, but that latterly great improvements have been 
effected; that he attaches gr~at importance to a proper system, and that, were it carried 
out, he is of opinion that such places as Cawnpore, Delhi, Kurnal, would be compara
tively free of disease. The annual mortality at Cawnpore has been as high as 91 in 
1,000, chiefly from fever, dysentery, diarrhcea, and cholera; which Sir Pro by Cautley 
states, has been due to the condition of the station, the want of drainage, and the filth 
in the bazaar. And on being asked whether he considers Cawnpore a fair illustration of 
the general defects of drainage jn India, he replies, "A very good illustration," admitting 
at the same time that it is perhaps an extreme one. Sir John Lawrence considers that 
drainage has not been cared for so much as it ought, although it has been improved COIl

siderably of late years. The flushing ?f the su~face drains is generally left to periodical 
rains, or they are swept out by the natIve establIshment. , 

The abstract of stational reports gives information as to the condition of the drainage 
at most of the stations. 

So far as we can learn from' these reports, there appears to be no ,method of conveying 
away the roof water from buildings, which consequently sinks into the ground where it 
falls, and accumulates moisture close to the foundations of both barracks and hospitals. 
There is no !luch thing as subsoil drainage carried out at any station. The rain· fall 
no doubt partially tuns away by the surface drains; but the great bulk of it, amounting 
to many feet in depth during each rainy season, goes to saturate the subsoil with water. 
The conclusion of the rainy season is generally attended with a great increase In epidemic 
diseases. And, inasmuch as wet or· damp subsoils are well ascertained causes of this 
class of maladies, even in cold climates, in such a climate as India the neglect of subsoil 
drainage within the area of stations is doubtless one great cause of increased sickness and 
lDor.tality. Indeed the effect of undrained subsoil On health is well known in low-lying 
statIOns throughout India . 

The floors of barracks and hospital!; are often damp from this cause; Dr. James 
Bird cites, as an illustration, the case of Colaba, which was not sufficiently .drained; 
the barracks were extremely unhealthy, and about 85, per cent. 'Of the sickness arose 
from fevers. The floors rested on the ground; and water could be found within three 
feet of' the surface. Such sites, he continues, produce a large amount of sickness, and 
a large amount of mortality generally. ' . 

Major-General Goodwyn mentions the case of Berhampore, in which the barrack 



· INTO THE SANITARY STATE OF THE ARMY IN INDIA. xliii 

square was pretty well drained; but the marshy state of native lines and of the parade DRAINA.GE (II 

ground, was a cause of unhealthiness. ST,<TIO" •• 

In regard to Berhampore also, Dr. George Wallich says, "There is one part of it so 5840. 
" unhealthy that Europeans will not live in it. One house has the name of' Fe,'er Hall ;' 
" and as certainly as anyone goes to live in it, he takes fever." 

The reason assigned for the absence of any but surface drainage is the want of suffi- 1O:3!!. 
cient fall at many stations; but if there be not fall enough to enable the subsoil to free 
itself of moisture, the ground is certainly unfit for occupation by troops, unless the 
water were pumped up and removed by machinery. All stations are not equally deficient 
in this re!lpect; there must be many with fall enough for every purpose towards an 
available outlet. 

There is, of course, no drainage for conveying away any of the fluid refuse of stations. Stational 
In the majority of instances, this either passes off by the surface drains, or it is run ReportH. 
into shallow cesspits, from which it is removed by hand, and carried or carted away. 
Sometimes the fluid refuse is passed into deep cesspits, at no great distance from the 
barracks, with the view of its draining into the subsoil; the water from the subsoil 
being, at the same time, the source which supplies the wells. 

N either latrines nor urinals are drained. For all the purposes to which drainage is 
applied in this country, as a means of preserving health, it is unknown in India. Our 
cities and towns, as well as our home stations, have been or are being drained, hecause 
the absence 'of drainage is wen known to be fatal to health; while in the hot moist 
climate of India, no effectual step has been taken as yet to introduce this indispensable 
sanitary improvement. 

The present surface drainage is altogether insufficient for conveying away fluid refuse. 
The drains are very liable to fan out· of level, and to accumulate foul water at points 
dangerous to health. Were they ever sp perfect in construction, they could only 
remove that part of the rain-fall \vhich happened to flow into the surface drain along its 
line; but this would leave the subsoil charged with water and organic matter washed 
into the surface, the tendency of which is to render the ground more unhealthy (by the 
generation of malaria) than it would otherwise be, and, in course of time, to make it 
uninhabitable. 

The evidence given before us, as well as the stational reports, when carefully con
sidered, all go to pro'·e that the drainage of Indian stations on a well-digested plan to suit 
local circumstances, is a work of urgent necessity for improving the health of the army. 

IRRIGATION. 

Considerable discussion has arisen as, to the effect on health produced by works of inRI" \110,' 

irrigation carried on in the vicinity of stations. To increase the productiveness of dry 
soils the waters of rivers are conducted m'er certain parts of the country in canals, large 
enough for inland navigation, and the supply is let to cultivators, who are permitted 
to draw and apply it in their own way. In some places ,,'ater for irrigation is collected 
in resermirs. The land itself being undrained, can only take a certain definite quantity 
of water without producing malaria; but the natives give little consideration to this, 
and they flood the surface. The influence on health of this method of irrigation has 
varied in different districts of India.· In the Madras Presidency, both Major-General 
Cotton and Deputy Inspector-General Maclean, state that no injury to ·healthhas been 20H, 2:12C 
observed even among Europeans. In the Bengal Presidency, careless application of 
water is attended by prevalence of periodic fevers and spleen disease, which has led to 
the prohibition of irrigation within a ~onsiderable distance. of military stations,-five 
miles, as reg.ardsrice cultivation. A committee was appointed to. examine into the .,')971. 

alleged unhealthiness of the process. They found that whenever tbe soil was of very 
tenacious character, and too much water used and allowed to stagnate, disease showed 
itself. There is no evidence in any of the Stational Reports of the production of fever 
by land under irrigation; and so far as concerns the native population, the advantages of 
a water-supply for agricultural purposes are so very great and so intimately connected . 
with their well-being, that the question which arises is, not whether the irrigation should 
be discontinued, but how it can be continucu without injury to health. . 3967··3992 

In Southern India it appears to produce less injury than in Northern ~ndla, but 
wherever water for irrigation is applied in any quantity, subsoil drainage is indl.sp~ns~ble 
both for health and productiveness, aud ought always to accompany works of lITIgatIOn. 

WATER-SUPPLY. 

The water-supply of stations, as well as of towns, IS derived from three sources,-
tanks, wells, and rivers.'· , 
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In low flat districts, and in deltas, tanks are chiefly relied on. The supply at up
country stations is mainly derived from wells of from 20 to 30 feet, or more, in depth. 

River-water is used where a river happens to be the most abundant and accessible source. 
The universal method of distributing the water is as follows:-It is drawn from the tank 
or well by dipping skins or other convenient vessels, and it is carried by water-carriers 
(bheesties) from its source to the barrack, and there emptied into such receptacles con
nected with cook-houses, ablutiou rooms, &c. as may have been provided for its reception. 

At s~me of ~he larger stations the ~at~r is c~nveyed by bullo~ks. For drinking 
purposes an ordmary wooden barrel or. Jar IS provJded; the water IS poured from the 
water-skin into it, and the water is drawn from the barrel by dipping. 

It will be seen that the entire method of .supply for permanent stations is the same as 
that usual1y adopted for armies in the field. .. _ _ 

However requisite it may be to adopt it under the pressure of necessity, it- is obviously 
unsafe to trust to such a method of supplying troops with one of the prime necessaries of 
life at all other times. 

Somewhat similar methods have _always been in use among uncivilized or imperfectly 
civilized populations. But in proportion as civilization has advanced, such rude and 
unsafe expedients have been relinquished; and greater attention is now paid both to the 
source from which water is derived and to the method by which it is distributed for use, 
especially in towns. -

.A considerable amount. of useful and valuable evidence has been laid before us on this 
most important subject by distinguished chemists, two of whom are officers of health ill 
the metropolis, and specially conversant with the whole subject. One of these gentlemen, 
Dr. It. D. Thomson, who has visited Indi3, describes the state of the Indian tanks as 
" quite shocking." He states that he would certainly not be satisfied if the population of 
his district (Marylebone) had no better water sources than those at the command of the 
Indian army, that, indeed, he would consider them very dangerous, and that he would 
expect a "very much -higher" rate of mortality in the parish if the water-supply were of a 
similar kind. I 

Dr. Lethcby, Officer of Health to the City of London, gives evidence to the same 
general effect. He is asked :-

" 467]. Supposing in an epidemic country you have superficial wells dug in It soil containing a 
];-u'ge quantity of organic matter, and suppose the mode of drawing that water is by throw.ing buckets 
into the well, drawing the water up, spilling part of it upon the sm-face, part of the water being 
washed into the well agail!., and suppose that the water so drawn up is carried in skins, and distri
buted to the consumers, what do you think is likely to be the sanitary result of such a proceeding 1-
That I could hardly speak to,except from an examination of the water, but I should say the mode of 
distribution is very objectionable, and is likely to give the water organic impurities, and to make it, 
indeed, worse than it originally was. The soaking of the water from the soil back again into the· 
well, and the redistribution of it in skins, must be a means whereby an additional impurity mUlit be 
given to tJle water independently of that which was in it before. 

"4672. So that in a country where epidemic diseases prevail you would objed, in a sanitnry point 
of view, to that mode of distribution 1:-Yes, I should object to that." 

In examining the objections against the present system of water-supply more in detail, 
it appears, that, with very few exceptions, the -water from no source jn India has been 
submitted to chemical analysis. In the exceptional cases given in the reports from, the 
stations, the results of analysis, so far as they go, are by no means satisfactory as regards 
the purity of the supply. _ 

At certain up-country stations, the well water contains a large. amount of salts; and a 
similar excess of saline matter is observed in tanks, rivers, &c., during dry weather. 

There is every reason to believe also that many water sources contain a large -amount 
of organic matters, animal and vegetable; but in scarcely an instance is there any quali
tative analysis given. The quantitative analysis of water from the wells and tank at 
Secunderabad, however, gives results of an extraordinary character. This station (which 
has suffered so severely from bowel diseases) is supplied with water from six sources, 
containing fro111 10 grains up to 38, 44, and in one instance 119 grains of solid matter 
per gallon; and of this amount it appears that organic matter of some kind 01' othrl' 
exist.s to the extent of fi'Gm above 2~ grains to 8, 11, and apparently, in one instance, up 
to 30 grains per gallon. 

}'or all practical purposes, as regards the health of troops, the composition of the 
various water 80urces in 8tations may be said to be either unknown or too imperfectly 
known to be of anv real use. . 

All We call gather frOIll the evidence and the stational returns, is that some waters 
arc considered good, some tolerably good, and some not so good. 
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But in the selection of sources, it seems not to have been considered neeessary to 
make any special inquiry on the subject. 

In some exceptional cases the water-supply is stated to be peculiarly defective as to 
its purity, and" some very good wells become dangerous from disuse." 

Again, itis the result of universal experience that shallow wells, such as those used 
in India, ~hich rec~ive their water from t~H~ rain-fB;ll draining through a soil highly 
charged wIth orgamc matter, always contam a consIderable amount of that matter in 
solution. In ground at a, distance £i·om human dwellings the organic matter will be 
chiefly of vegetable origin. But wherever there is a population on the surface, with 
neglect of ordinary sanitary precautions as to surface cleansing, drainage, and especially 
cesspits or other nuisances, the chances are that the wells will contain, a considerable 
amount of animalized matter. Vegetable impurities in water rarely manifest their 
presence either by taste or smell. In some most fatal instances the presence of decom
posing animal matter in wells has rendered the water containing it apparently more 
agreeable to the taste., , , 

The extent to which these impurities prevail ~n shallow wells is much greater than the 
public is at all aware ot Dr. Thomson has given the constituents of 44 wells or street 
pumps in the parish of St. Marylebone (having a depth of from 12 to 20 ft.) containin'l' 
from 42 grains to 13~ grains of solid impurity per gallon., the organic matter varying 
from about 5 to 33 grams per gallon. All of these waters are unfit for use. Dr. Letheby 
says, in regard to these and other similar wells, "there is no shallow well at all in 
" London which contains pure water." As already stated, the cause of thil! ~mpurity is 
to be sought for in the existence of organic matter in the soil. 

An example of this in India is given by Colonel G. Campbell, in which certain 
wells at Lucknow became contaminated on account of a number of elephants having 
been buried ncar them. The recognized impurity of the water in this case led to its 
disuse. But generally, as stated by D/". Letheby, these impure shallow well waters look 
clear, fresh, and rather inviting, because of the presence of carbonic acid, which gives 
them a sparkling quality, and because of their ter,nperature and their slightly saline taste 
caused by the presence of nitrates :produced during the process of decomposition of 
animal matter. 

Dr. James Bird states that the waters of Bombay,' drawn from wells, contain a con
siderable amount of organic matter. 

The wat.er of open tanks is exposed to similar sources of impurity. They are,dug ill 
soils which have'been for ages covered by a rich vegetation. They receive the drainage 
of the whole of the surrounding area, and during heavy falls of rain, whatever impurities 
there may.be on the surface are washed into the tank, which is in fact the drainage 
outlet. 

Some of the tanks are lined with stone, others are banked with more or less care, 
and kept free of vegetation. Some of them resemble ordinary horse-ponds; in some 
instances covered with a minute vegetation which, _ it iscollsidered, rather improve~ 
the quality of the water" by assimilating its dead organic matter. It is the custom 
to set apart tanks for bathing a.nd washing, and tanks for supplying water for domestic 
use, cooking and drinking. There is a tac.it understanding that tanks of the latter class. 
shall not be used for the former purposes, and sometimes they are guarded. Notwith"; 
standing these precautions~ the evidence shows that a large amount of organic matter 
finds its way into them. " 

The tanks used by Europeans are generally safer in this respect 'than those used by 
natives, but. still their' purity depends to a very great extent on the state of the 

. surrounding surface, and the water is all more 01' Jess stagnant. S.ometimes the same 
tanks are used by European and native troops. The use of stagnant water has by 
itsel( been known to occasion ague; but besides this the Indian tanks are, many of them, 
exposed to pollution from filth, on account of the dirty habits of 'the natives, described 
in the evidence of Dr. G. C. Wallich, as follows :-

"5855. Independently of that, the habits of the natives, who defecate all over the surface of 
the country, must necessarily cause the water in the tanks to become impure 1-Y liB, it is ~o j in . 
point of fact the natives have no idea of taking sanitary precautions. For instance, a ~an ~ll~ eat 
and dpnk and perform his evacuations actually on the very same foot of water, standing III It, or 
close to it; he has no idea of impurity as long as it happens to be Ganges water, " 

"5856. The European troops and also the native troops drink the water from these taJl~s 1-
Yes; there is nothing else for them, and· the same causes will operate with EuropeaI.ts In an 
increased degree." 

After describing, the same native habits, Dr. Mouat states that a heavys~ower,?f 
rain washes down all soluble matter, through the natural percolation of the SOlI, and It 
must 'fiod its way into the tanks. ' 
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xlvi REPORT OF THE COl\.lMISSIONER8 APPOINTED TO INQUIRE 

Speaking of the tanks used by the natives, Dr. Falconer says, that the purity of the 
water in them will depend upon the washing in of the surface, and upon the nature of 
that surface. If decayed vegetable matter or animal excreta were thrown out on the 
surface, and the rain drainage took that direction, the water in the tank would become 
tainted and unwholesome. 

Taking into consideration the habits of the natives, and the general state' of the surface 
near stations and towns, it must be evident that considerable danger to health must 
arise frorp the use of tank water. 

Such a source of supply is not made use of for any military station at home, or 
indeed for any domestic purpose. Such water, even in this climate, is considered bad 
and dangerous, and in such a climate as that of India it is more so than at home. 

We next come to consider the probable effect of this condition of the water-supply 
upon the health of the troops; and in doing so we shall have to be guided to a large 
extent by the experience obtained in sanitary inquiries at home. Dr. Letheby says on 
this subject:-

"I think I may say that not only myself but all the officers of health of the metropolis are of 
opinion that bad water is a frequent cause of disease. . 

"4565. And that it aggravates some of the diseases f-Yes, there is no doubt of that. 
"4566. Do you mean that impure water itself produces disease, or merely that it predisposes to 

disease ?-It does both. I believe, in the first place, when there is a natural tendency to disease, 
the condition into which the water will bring the alimentary canal will tend to establish that 
disease, or set it on foot; and that decomposing organic matter, in certain conditions of decay, in 
the alimenta,ry canal is sufficient, without any other agency whatever, to cause disease. 

"4567. So that next to impure air you would rank it as one of the most powerful causes of 
di~ease 1-1 am disposed to think it is before impure air, as being one of the most powerful causes of 
disease." 

This evidence gives the experience up to the present time. 
During all great epidemics popular opinion has pointed out the state of the water as 

one of the chief causes of pestilence, and modern experience has confirmed this by minute 
statistical inquiry. The diseases to which bad water peculiarly predisposes are mainly 
epidemic diseases, affecting the intestinal canal, such as cholera, d-iarl'hma, and dysentery. 

To the use of impure water have also been traced fevers of the intermittent type. 
The evidence on these points is conclusive, and extends not only to well water but 

also to itnpure river water. During the cholera epidemic of 1848-9 several inst~ces 
occurred in which nearly every person using water from particular wells was affected 
with diarrhma or cholera, and of the cholera cases nearly all died .... · 

During the epidemic of 1854, of 73 persons who died of cholera in a certain street in 
the metropolis, 61 had drunk water from a pump polluted by sewage, while the people 
who did not use the water were not so severely visited. A vessel of this water was sent 
to a lady at Hampstead, and she was attacked and died of cholera. The water, on 
being analysed, was found to contain 92 grains of solid matter in the gallon, of which 
7·S grains were organic matter. During the same epidemic the popUlation of South-· 
wark and Lambeth suffered severely from cholera, which was attributed to the state of 
the water-supply. The affected district was supplied by two- companies, one of which 
gave a comparatively pure water, and the other a very impure one, containing sewage 
lIlatter from the Thames. -The deaths from cholera in the houses supplied by the purer 
water were in the ratio of 37 in 10,000, while the ratio among those supplied with the 
impure water was 130 in 10,000. This special case was the slll.~ject of elaborate statis
tical inquiries made by the Registrar-General's department. Referring to these facts, 
Dr. Thomson says :-" Therefore I conclude that there were destroyed by the Southwark 
" and Vauxhall Company (whose water at the time was impure) 2,500 persons." 

In the same manner as the mortality from cholera has been diminished by the use of 
pure water has the mortality from dysentery also diminished. 

In applying this ex,perience to India it is necessary to point out that the diseases 
which our home expenence has proved to be so strikingly under the influence of the 
quality of the water are the same diseases which bring so much loss and inefficiency 
in the Indian army. This fact would of itself lead to a strong suspicion that the water 
is impure. But it must also be borne in mind that the troops drink a lurge quantity of 
water, especially during the hot season, and that bowel diseases are generally most 
prevalent and fatal in the hot dry weather when the water supply is diminishing and 
becoming daily more impure from evaporation and want of. rain. Sir John Lawrence, 
in his evidence, states:- . 

"In India one great point upon which good health depends is the water j our people very seldom 
louU to the water, but tht' natives always look to the water in choosing a locality. 

• Up-port on Cholera, General Board or Health. 
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.. 3014. I believe that the troops drink an immense quantity of water mixed 01" unmixed ?-Yes. WATEll-

"30]5. Therefore it is important that the water should be of good quality1-Yes; I thiI:k that. SUPrLY. 

there is very great scope for improvement in. the selection of sites hi that way. . 
"3016. In.England we find that the water has a great deal to do with the mortality in cholera ?_ 

Yes; I have ~een positions which were -considered unexcepti?nably good by Englishmen, but if you 
asked the natIves about one of them, they would s~y that It was very bad on accoti.nt of the bad 
quality of the water." . .. 

In a district where there is a strong predisposition to bowel diseases, whenever even 
the inorganic saline impurities in the water exceed a certain amount, there is danger to 
health. The production of diarrhrea by such waters even in Europe is perfectly well 
known, especially at certain seasons; and the same fact has been observed in India. 5717,571 
Dr. Mouat has no doubt that in a marshy district, impure water has a tendency to 
produce diarrhrea, espe~ially when, in a very dry season, th~ wells, and even the tank 
water, are more or less loaded with salts; diarrhrea is very rife in those cases, and the· 
same thing occurs from water that is drunk from tidal river!!; for even in the hot season, 
when the tides are very low, the water is to a certain extent brackish. He states that he 
accompanied a detachment of sailors to Assam during the mutiny, and the water was all 
taken in alongside from the river: a most frightful outbreak of cholera occurred within 
.24 hours after embarkation, and the men traced it to the water distinctly. 

Dr. Wallich states that there is a great quan~ity of impurities in tanks, that the water 5838, 584 
is "completely" " charged with organic matter,:' and that the animal organic matter (in 6842,584 
the tanks) is certainly a cause of fevers, dysentery, and cholera. But we cannot ascertain 
that there has been any attempt to estimate the nature and amount of the impurities, or 
their probable influence upon the health of the army. 

It is known that water from marshy districts in this country contains from four to five 
grains per gallon of vegetable matter, and that it would be considered injurious to health 
to use such water. 

As regards putrescent animalized matter, Dr. ~omson states that he would consider 
the presence of" any quantity objectionable" in a country like India, where bowel disease 
prevails. . 

4581. 

4849. 

Dr. Angus Smith states that, while three grains of peaty matter could hardly be 2753":4. 
considered bad in a sanitary point of view, half a grain of putrefying matter "might be 
intolerable," and that water containing from five to six or ten grains of organic matter per 
gallon could not, he believes, be drunk, and could not be used at all. . 

The rude and imperfect method of distribution in use has already been adverted t9 as 
an additional source of impurity, which would not be submitted to at any home station. 

Dr. Sutherland, in reviewing the whole question in its reference to barracks, sa.ys, " We 
" should certainly'-recommend for our home stations the abolition of.the entire mode of 
" supply of water mostly used :at, the Indian stations, both as regards the source and the 
" mode of collection and distribution." "There has," he says, "been no application 
" apparently of any modern improvement, as regards either the examination of water 
" sources or the means of collecting or distributing water for use for stations, bazaars, 
" or towns." ~e says that "the present condition of the water-supply is one of the 
" cardinal defects in. the sanitary arrang-ements of India, and· that it is unquestionably a 
" predisposing cause of disease, especially during the prevailing seasons of cholera; fever, 
" dysentery, and other zymotic diseases." . 

The evidence before us goes to show the necessity of making a very .carefu! cheml.cal 
investigation of all the existing water sources at the stations, with the view of upprovmg 
them, either by adoption of precautionary measures for diminishing the. risk ?f poll~tion, 
or by selecting a purer supply. Any water sources which are found· to be IrremedIably 
impure should be at once rejected. , The purest ~aier is that. which ~s obta~ned from 
primary rocks, such as granite, mica slate, and clay slate, or such as IS obtamed from 
pas~oral distri,cts: N ext in order of purity, but by no .means so pure, is the water from 
agrIcultural dIstrIcts, represented by rivers. . , , . 

Deep wells afford good water, if care be taken to protect them from surface ImpUrItIes, 
whether· percolating through the soil or finding an entrance by: the well'S mouth. The 
water of shallow wells, as already stated, ought always to be aVOIded. ., . 

It is highly probable that a careful chemical inquiry would prove the majorIty of tank 
waters unfit for use. 

. In conduc~ing these inquiries, the same method should be adopted as is follo,wed in 
thIS country lD supplying towns with water. The· degree of hardDe~s,by 9 ark s test, 
should be ascertained; next, the quantities of organic and inorgamc constItuents per 
gallon, their precise nature, and the amount of each. 
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As iliustrations of the beneficial results of this method of 'procedure, it may be stated. 
that t.he impure water sources of the metropolis were aband~)lled and better water 
provided, with marked improvemel1t in the health of the population; that a proposal to 
supply the city of Glasgow with well water was rejected after chemical analysis, and at a 
great exp~nse, the people obtained a supply, the total impurities in which amount to 2'35 
grains per gallon, of which only 0'605 grains consist of,organic matter. If the chemical 
constitution of· this water be compared with that of the supply of Secunderabad, already 
mentioned, a clear idea will be obtained of the great importance of chemical inquiry on 
such su~ects. . 

It may be useful to state briefly the nature of the improved water sources, together 
with the methods of distribution which have been adopted of late years in this country.' 
The purest waters are those derived fi'om'mountain springs 91' streams, collected and 
stored either in large artificial reservoirs ill upland valleys, such, for example, as those 
for Manchester and Liverpool, or in natural mountain -lakes, snch as Loch Katrine, from 
which Glasgow derives its water. "\Ve have already noticed the small amount of impurity 
in the Glasgow water. Manchester water obtained from a hilly district containS' 3' 33 
grains of impurity per gallon, of which '680 ,grains is organic, chiefly peat. It is found 
highly advantageous in these cases to bring the water a distance of 30 or 40 miles in 
iron pipes; and as the reservoirs·are at a considerable elevation, the water is discharged 
by head pressure, and 'can be deli"ered by gravitation all ovel' the towns for which it is 
intended. This, though in the first in~tance a costly method, is the best and cheapest in 
the end, because it ensures a constant supply of pure ,yater, and delivers it without the 
cost of machinery. 

In many parts of the country such advantages cannot be obtained; and in these cases 
wells are dug to a great clepth,until water-bearing strata are reached affording water of 
sufficient purity. Engine power is provided to raise tIle water. into iron tanks elevated 
to a sufficient height above the ground to enable the town to be supplied by gravitation 
from the tank. ' 

In other instances, such as the metropolis, watcr is derived from rivers, and distributed 
in a similar manner; but its purity cannot. be so much depended upon. But even the 
metropolita~ 'waters are pure when compared with those Indian waters, of which we have 
an an~iysis. The total impurities in waters supplied by the Thames companies ma.v be 
taken at about 20 grains per gallon, of which from 1'24 to l' 76 grains consist of organic 
matter. 'Vater supplied by other London companies contains a little more impurity. 

As regards analysis, it is considered nccessary not only to ascertain the comparative 
purity of a water source at the time of its selection, but periodical analyses are made 
from time to time, to see that no casual impurity has obtajn~d admission. 

In all the improved supplies the water is delivered from pipes to the consumers; a 
method of distribution which experience has shown to be abSOlutely necessary for 
health and cleanliness. 

Purity, abundance, amI facility of use are the three princIples which require to be kept' 
in view; and they are, if possible, of fur more importance in India than at home. . 

It may not always be possible at the Indian stations to obtain purer sources of supply; 
but there can be always at hand the means of reducjng the impurities to a: minimum; 
fil.tratiotl can be adopted everywhere, on any required scale, and the water obtained free 
of suspended impurities.· . . . 

Of late years scientific methods have been applied even to tlle' removal of organic 
matter held in solution by the water. A filter composed of bone-charcoal, with peroxide 
of iron, is found to oxidise organic impurities, ~o that the water passes through without 
any perceptible remainder. .. 

It might possibly be practicable to obtain water for certain stations by having collecting 
reservoirs in hilly districts from which water might be laid on after careful filtration. ' 

Whatever be the source, the water should be laid 011 to every barrack and hospital 
directly by gravitation, or, if local circumstances' prevent this from being done, the 
water should be raised by mechllnicitl power, and stored in tanks at a sufficient elevation 
to enable it to be,.distr.ibuted by gravitation. Any way the present method of drawing 
and distributing by hand labour should be discontinued for all fixed stattons, with the 
least possible delay. As the rain-fall in India is irregularly distributed over the year, 
special arrangements are required for collecting and storing it up in the rainy season, 
or fo!' recovering it from the earth and purifying it. . 

An' a~undant supply of pure cool water for drinking purposes is an essential requisite 
for all barracks. Nothing hitherto has bcen done in this direction; and we stronrrly 
recommend that drinking fountains ue provided at all necessary points, both in the 
barracks and over the st~tions gener!lIly. 
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CONSTRUCTION OF BARRACKS. 

With few exceptions, the barracks in India are constructed on one general model BARRACK 

varying in detail, especially in the dimensions of the rooms and in the number of me~ CONSTRUCTION, 

they are intended to accommodate. As already stated, in some of ' the older forts the 
barracks are casemated, or built in more than one floor; but in the other stations the 
model is that of a hut with doors on opposite sides, which are protected by verandahs. 
In the more recent barracks, the detail has been varied by carrying the centre of the 
hut to some height ~~o~'e the sides, li.ke a gothic church; the. elev~ted part being sup-
ported on arches divIdmg the room mto a centre and two sIde aIsles, with verandahs 
outside. The beds are generally arranged' along the side walls, two and two between 
the doors. In the simpler form of construction there are two rows of beds in the room; 
but where the room has aisles there are four or eyen six rows of beds between the 
opposite doors, the inner roW's of beds being placed with their heads to the piers of the Stational 
arches. In the most recently constructed barrack in India, the Dalhousie barrack, at reports. 
Fort William, there are six rows of beds between the opposite doors. The dimensions of ' 
barrack rooms vary very much. Among the smallest rooms a~e those at the new station 
of Mean Meer, 48 feet long by 24 feet wide and 24 feet high; they are intended for 16 
men each, and to' give 1,703 cubic feet, and 72 superficial feet per man. The temporary 
barrack rooms at Hazareebaugh, built, on the standard plan, are intended for 160 men 
each, at 1,080 cubic feet and 63 superficial feet per man; these rooms are 300 feet long, 
20 feet wide, and 1~ feet high. 

The Secunderabadbarrack rooms vary in length from 124 feet to 274 feet; they are 
from 11:} to 24 feet in width, and from 16 to 25 feet high; they accommodate from 20 to 
104 men per room, giving about 1,000 cubic feet per man, and ftoID '40 to 56 superficial 
feet. There is a barrack room at Trichinopoly no less than 1,0n feet long by 18 feet 
wide and 17 feet high. At Allahabad the rooms are 335 feet long by 22 feet wide and 
16 feet high, holding 100 men 'per room. The barrack rooms at Dumdum, intended for 
from 30 to 38 men, are about 105 feet long by 22 feet wide and 14 feet high; giving 
about 1,000 cubic feet, and 70 superficial feet per man. 

Probably the longest rooms in existence are those in Fort St. George barracks, at 
Madras; the lower room is -1,483 feet long by 18 feet wide and 15 feet 6 inches high, 
and holds 400 men; the upper room is 2,124 feet long by 20 feet wide and 14~ feet 
high, and is intended for above 600 men ; the space per man is 1,000 cubic feet, and 
the superficial area from 64 to 69 feet. The Dalhousie barracks (already alluded to) 
at Fort William, contain what is virtually one room on each floor, although it is divided 
by piers and arches into three breadths, exclusive of verandahs: the length of each room is 
287 feet 4 inches, the width 64 feet. 5 inches, and the height 19 feet; each room holds 
306 men at from 1,500 to' 1,600 cubic feet, and from 79 to 85 superficial feet per man. 

Nothing can be simpler than the hut with its four walls, roof, and ve.randahs, ',Vh~ch 
is the model on which most of the Indian barracks are constructed; but m the majorIty 
of cases it has been so used as not only to lose its advantages, but to become an unhealthy 
model of a barrack. An essential condition of every barrack room is that the air in 
it should be as pure during the night as the air outside; but it is impossible to ensure 
this if the rooms are above a certain size, and contain above Il. certain number of men. 
The healthiest of all sleeping rooms are those which, like the huts of the native troops, 
contain one or two people, simply because they are so easily ventilated. Whenever the 
number of inmates exceeds 20 or 30 per room it is practically far more difficult .to ensure 
fresh air, and beyond that number it so?n becomes impossible. S~~ e~perIence has 
proved that long rooms, like passages, WIth 100 or more persons sleepm~ 1U the~, may 
become highly dangerous during epidemics, and absolutely pestilential If occup~ed by 
sick. The reason of course is that the direction which the foul air may take 1D the 
room depends on accidental circumstances, not under control, which may le~d to its 
being accumulated at one end of the room, or over ODe group of beds. ThIS danger 
may be incurred at any time with long rooms" even jf there be no more tha~ two rows 
of beds; but when other two rows are added, or, as in the case of the DalhOUSIe barracks, 
other four rows, a form of construction is introduced only to be kept healthy by the 
exercise of greater care than is ever likely to be bestowed on the subject, and by very 
large sacrifice of space per bed. . . 

Defective as the barracks at home stations have been shown to be m some Important 
points, they certainly possess one great adva~tage over those i~ India .. The rooms. rarely 
hold more than 10, 15, or 20 men. The wmdows (at least, m t~e mfantry barracks) 
are generally on opposite sides; but where there are two rooms 10 the depth of ' the 
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; cO~:U~:ON building, with openings t~rough theI>~~~Von walls, ~~ch bafr~ck rooms are hy no means. 
) _ . so healthy, although they mayhave a. thorough d.raught, sImply because the construc

tion enables fourrows ofb,ep~ to b~ placed between th~ opposite ~ides of. the building. 
If an error in construction. ,such as this, even with a small number of inmates, exercises 
an appreciable influence on health' in this 'climate, it must, of course, be far more pre-
judidal in India, especially in rooms containing from a 9uarter to half a regiment. . 

. The influence exerted on the: health of troops by the large size and construction of 
barrack rooms in India has not pa.ssed unobserved. There is a general impression that 
gr:eat con~tructive improvements are required. 

5645. Sir, ~ :Tulloch states,' 'as( the result of his experience, ·that a very great advantage 
is likely ,to. be 9btained by having separate 'buildings each fora limited number of men, 
instead of their all ,being in one barrack;. ,that they would be much more likely to 
he healthy in small buildings holding 10 .men each; that there would be less risk of 
,disturbance and of the spread of disease.. . 

2906-8. . Sir John Lawrence, while' stating the great improvement recently made in barrack 
building, says that the only qefect he ever saw'is, that the barracks are too large,' and 
contain too many,:nen; that, instead of building a barrack for a whole company, it 
w~)Uld be better to build it for a half or. a quarter ofa company. He considers the 
smaller barracks much saf~r in, the .event of an epidemic appearing, and that small 
barracks are better for the men, both morally and socially. , 

2380. Deputy Inspector-General Maclean gives the, following testimony on this point:-

Are you gener~lly in favour of isolation, and of putting the soldiers in separate dwellings, or in 
smaller barrtwks 1-1 am of opinion that they ought to be all in separate buildings. I think that 
the system which now prevails in India of erecting costly palaces for troops is one of the' most 
ub.fortnnate mistakes that was ever made, because in the first; place, the barracks are so costly 
that the Government grudges the space required for the men; and I am quite sure that if such 
barrltcks were built as Colonel Durand knows were erected at Moulmein, detached bungalows, well 
raised from the ground, and well ventilated with roof ventilation, the health .of the troops would be 
enormously increased, and the Government would save an immense sum of money. 

2385-6. He further states that the natives in Indiariever live together in large dwellings; that 
epidemic diseases are very apt to run through large barracks; and that in barracks of two 
floors, the lower floor cannot be ventilated. 

5490. Dr.' Sutherland (who is a member of the Commission for improving Barracks and 
Hospitals), states that it is impossible to ventilate efficiently rooms with 100 or more men; 
and that quarter-company barracks, i.e., separate houses for 20 or 25 men, are about the 
limit to which we should go in this mode of construction in India. 

Many of the newer barracks have double verandahs, a construction which has the two
foIet disad vantage of rendering. the ventilation more difficult, and of enabling the inner 
verandah to be appropriated as extra sleeping space. The double verandah is at the same 
time an unnecessary cost. _ 

One very important point as bearing on the' healthiness of barrack construction, is the 
relative position of.the beds with reference to openings through which the outer air comes 
in. In the ventilation' of home barracks, it has been found necessary' for the men's 
health and comfort that the air shall be insensibly diffused through the room without 
draughts upon the beds. In India, of course,'a much freer ventilation can be borne than 
in colder climates. But the difference between the day and night temperature is often so. 
gre'at that an air~current which might be borne with impunity through the day, becomes 
at night a serious inconvenience, and may be a dangerous cause of disease. As already 
stated, in the Indian barracks the beds" are placed betweeri the doors, or, if in more t.han 
two rows, down the middle of the room; but the space between the doors is so narrow 
that the wind falls directly upon the side of the bed if the doors are open, and if the 

681. doors are shut the ventilation of course is' shut out too. Deputy Inspector-General 
Stewart states, that' the space between the doors ill generally seven feet, occupied by 
two beds, each three feet wide, and leaving'onlv one footbetween the beds, which, in India,' 
is over-crowding; that the beds project more -'or less beyond the protection of the wall; 
that the men occupying them' are liable to'b.e 'injuriously exposed by night and day, and 
in all seasons, to strong direct currents 'or-air; that i'nthe rains and in the cold season, 
a:i well as in the hot months, this" exposure may lead to serious results, and that it 
need not be matter of surprise that rheumat.ism, pulmonic affections, dysentery,' and 
other serious and f~ta1diseases should prevail. .' ,.' . , 

. It must be ObVIOUS' that barracks so c,onstructed can never be healthy, and that the' 
ventiJa:tion,to be efficient,niust be indeperident of p.oors and .windows; at least durin"'. 
the'night.< .,. ;.';":.: ::'L.',. '," ". ",' .." 0 . 
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One cardinal error in barrac.k-construction which prevails throughout Indiadsplacing· BURAeB: 

the barrack rooms at or near tne level of the ground; As' already stated,' the surface of CoIiSTRTICTJOi 

the country is charged with malaria, the action of which extends to ~i greater or. less -
height above the ground. . 

Night fogs, which may be considered as indicating the presence of malaria l"ise to a 
certain height a.bove the ground, especially in Lower Bengal. . .' .. 

Mr. Montgomery Martin attributes various native diseases partly to this cause~He 
say~, further, that troops. should. sleep above th~ lev~l of t~e fog; that all the lower 
stones of ba,:rac~s or hospitals :whlc~ he has. exa~n~ed In tropical regions are unhealthy; 
a resul~ which IS .caused by a .pestIferous .gas rlslDg. froID the earth in regions where 
vegetation and mOisture. eXls~ l~ excess; but that thIS gas does not rise: to any great 
height, and slowlycommmgles wIth the atmosphere. .'. . ' 

Mr. Julius Jeffreys corroborates this opinion. He says, that.in India all kinds of exha .. 
lations are rendered visible by smoke or fog in cool mornings; that it is well known that 
the density of .malaria is in some very high ratio inversely proportionate to the distance 
from the surface of the ground; that he never saw troops in India quartered abo\'ethe 
ground; and that the evidence to his • mind was' quite conclusive that much disease arose 
trom troops being housed on the ground l~vel.· , 

Deputy Inspector-General Longmore instances the occurrence of these fogs at the very 
unhealthy station of Dinapore. The barracks are very little raised above the ground. He 
says that in the morning or after sunset, if there is 110t mu<;h air stirring, a dense vapoUl" 
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may be seen resting over the surface of the ground, while above this vapour or a little 
below it the air is clear. He states that, in his opinion, this vapour carries malaria with 2182-3 
it, and that much of thedisefl,seat Dinapore might have been prevented by having a free 
circulation of air below the rooms. 

The barracks, he says, are otherwise badly arranged inclose squares. 
Major-General Goodwyn states, that he knows only of one instance (at Calcutta) in 

which the barracks are raised above the ground; and that he considers the absence of 
arcaded basements as a great fault; he thinks they should be raised at least 12 feet 
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from the ground. . '. . 
Raising the floors, with free passage .of air underneath, is necessary 'not only to avoid 

malaria but to avoid damp in flat or low-lying districts, where there are small natural 
facilities for drainage. The stational returns show that the barracks throughout India Vide ab
have been constructed without reference to this primary .condition of health. While stra~t of 
it is a native habit to sleep only on upper floors,· in order to avoid malaria, the European statlO~al 
soldier, who is a much more susceptible subject, hl],s all along slept at or near the level repor . 
of the ground. . .... ,. .'. 
. The usual mode of constructing floors has been to raise a plinth a foot or two iIi height, 
to fill up the space with earth or some other material, and to lay the floor upon it. The 
flooring consists of various materials, generally of stone, composition, tile, Or brick, but 
sometimes of rammed earth, painted over periodically with a solution of cow-dung. 
Referring to the condition of barrack floors, Colonel Campbell states, that if they are in 
good repair and perfectly smooth, they are always dry; but that if the surface of the 
plaster becomes .broken, the floors absorb wet, and it remains. Dr. James Bird states, 
that the mud floors are most objectionable, that brick.floors are better, but that 8 wooden 
floor is the best of all .. Washing floors with cow-dung is a native pmctice; and is used to 
render the surface more durable and to prevent vermin. .Flooring of this description 
should be forbidden. 

The height to which the floors should be raised above the ground will depend on local 
circumstances. In low, flat, and damp districts, each barrack should consist of two floors, 
the upper one only to be used as a sleeping room, llnd the lower floor·to be a covered place 
for exercise and amusement, as. suggested. by General Goodwyn. In more high and dry 
districts, four or five feet would be sufficient to raise the floor; and less would suffice at 
hill stations. The space should be arched to allow of the freest passage of air .. Objections 
have been made to this construction, that filth or dead animals get into the space and 
create nuisance. But this can be easily prevented. ". . 
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4033. 
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The best kind of floorino- for India. is"Undoubtedly, that whichab!>orbs the least moisture 
in cleansing. In this cli~ate a good wooden floor is most wholesome, an~ there are a 
number of testimonies in its favour as being tpe best for Indi!l.· . ' . 

The materials chiefly'used in the construction of both barracks and hospitals, are burnt StatIonal 
brick and mortar; in some instances, burnt bricks set in .mud. Sun-dried bricks cemented reports. 
by mortar or mud, are also used., . In a few.instaT)ces, the walls are of stone' aJ;ld lime, or 
stone set in Illud. . Timber is sometimes tised as a-framing, a'nd:m'ore recently;iron.· .. The 
roofs are generally oLtile, or thatched, and sometimes 'til¢dov~r~;the i thatch; . 'In some· 
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B.uuuOK. recently constructed barracks, the roofs are arched and terraced. Double walls or double 
O!l8~TlO!l. roofs, having air passing up between them to keep down the temperature, have not been 

introduced in India. Thickness of wall and roof has been chiefly depended upon. The 
[731, 1733. materials are stated to be well adapted to the climate, generally. But General Goodwyn 

states that the bricks are often of bad quality, and admit of great improvement in 
manufacture. 

This is a matter which ought to be .considered; for, as he justly observes, there is 
nothing more destructive to health than an imperfect brick building. Wberever the 
plaster peels off, the br.ick absorbs moisture, destroying the permanency of the barrack, 
injuring the accoutrements, and, above all, the men's health. 

7.10-13. One point in the construction of cavalry barracks is much insisted' upon by Deputy 
Inspector-General Stewart, as injurious to ventilation. There are no saddlery rooms 
belonging to the barracks, and the men carry their saddles saturated with the horse's 
perspiration into their sleeping room, where they are kept. The practice is both un
necessary and hurtful. Every cavalry barrack should have a dry, well-ventilated saddlery 

- room attached. 

BARRACK 
(ENTILATION. 
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VENTILATION OF BARRACKS. 

The means' of ventilation chiefly trusted to in Indian barracks, are doors and windows. 
There is very little glass used, and the windows, where they exist, are either venetian, 

or they consist merely of openings, with solid wooden shutters, which, when closed on 
account of weather, leave barrack and hospital in darkness. .In many cases, the doors are 
also venetianed. 

Many of the hut. barracks have louvres in the roof for ventilation. And in barracks 
with a central raised aisle, there are clerestory windows above the arches, or at the ends, 
together with ventilators in the ridge. 

More attention has been lately paid to this important subject, and many of the newer 
barracks are better ventilated. 

But there is sufficient evidence to show that considerable improvement in this respect 
is still required.. . 

Sir R. Marti~ informs us that there has been the same' want of strict attention to 
ventilation in India', as hitherto in England. Colonel Campbell states that the old class 
of barracks are deficient in upper ventilation, that such openings as exist are, generallv 
s}?eaking, not sufficient for the purpose; that there is frequently much closeness during th~ 
mght and in the morning. The arrangements in the newer barracks he considers better. 

Major-General' Goodwyn states that the roof ventilation is at present very spare 
and scanty. .. -

The ventilation, such as it is, is interfered with by the soldiers; a fact which, of itself, 
would lead us to suspect that the men are exposed to draughts. 

On this subject Brigadier-Gene,ral Russell states that the men do not object to 
ventilation, but that they oqject to any air coming upon their persons. When this is 
not attended to, the men get chilled and suffer from diarrhcea. The danger of draughts at 
night is perfectly well known tQ natives, for Dr. Julius Jeffreys states that, in watching a 
garden at night, the native places a mat to windward of' his bed to cut off the immediate 
current from his body. He says, this is a matter of really prime importance; for it 
will often just make the difference whether a man escapes or not an attack of rheumatism 
or intermittent fever. 

In some barracks and hospitals of the Bombay Presidency, an attempt ,was made to 
introduce fresh air by air channels under the floor, opening by gratings into the rooms. 
Refuse of various kinds was thrown· down the gratings,and these air channels became 
the channels for foul air. This is a method of ventilation which ought never to be 
adopted. • 

The requirements .of·good barrack ventilation, in India, are summed up by Lieutenant-
Colonel Gall, as follows:- . , 

The ventilation should not depend on doors and windows; it should not cause a 
thorough draught, to which the men are exposed; there should be sufficient space 
between door and door, and window and window, to allow the men not to be exposed to 
draughts; and there should be room for a table between every two beds. 

The stational reports adduce instances of what may be considered as structural defects 
in ventilating arrangements. 

Sometimes, e.g., the rain beats through the ventilators. Or the amount of ventilation 
which is sufficient in one state of the wind becomes too much or too little in other states. 
Or during dust storms, the dust is driven in. . We allude to these defects, because often 
on such small matters the whole question of fresh air to a barrack or hospital depends. 
The two first 1l-4mit of remed;r, but it is questionable whether anything short of closing 



· INTO THE SANITARY STATE OF THlt ARMY IN INDIA. lill 

eve.ry ~revice would keep out dust during a real dust storm, for the short time during BAkRACK 

whlch It lasts. ., VENTILATIOlO, 

The following example of !In efficient m~tho~ of ventilation adopted in an unhealthy 3704. 
barrack at Secunderabad, durmg an alteratIon 10 the barrack and the result on health 
is given by Brigadier-General Russell:- ' , 

"The opportunity ~as taken to ~ais: the walls three feet; and to put on what was termed 
~ ~engal roof, . by whICh ~ current of air was admitted all round, and wire gauze was placed' 
InsIde and outSIde the ventIlators, beyond the reach of the men. After this was done no serious 
case of dysentery, the scourge of Secunderabad. occurred among the men quartered in this building 
and the ~edic~ officer, who visite,d it before !lIorning gun~fir~. found the atmosphere as pure and • 
swe~t as In hIS own bedroo~. whICh he had Just left, while ~t was very offensive in the other 
POrtIOns o~ the barracks: ThIS ~ys~ntery, I therefore conclude, arose more from the constl'1).ction, 
overcrowdlDg, and defectJve ventilatIOn of. the barracks than from their site." 

In a climate such as' that of India it is impossible to estimate the amount of fresh air 
required to keep ei.ther a. barrack-room or hospital ~ard in a good sanitary state. In 
England 1,200 cubiC f~et 10 rooms, a~d about three tlmes that amount in sick wards. per 
man per h?ur, are reqUIred. At certam seasons every br~ath of air.be~om~s of importance, 
an~ ther~ IS no test, exceI?t t~at of f~eshness, ~o ~e relIed on as mdlCatmg the efficiency 
or mefficlency of the ventIlatIOn. Ridge ventIlatIOn, together with a free admission of 
fresh air under the eaves, on some such principle as that adopted at Secunderabad 
affords the best solution of the problem for India. ' 

SPACE PER MAN I~ BARRACKS. 

The greater proportion of European troops in India have, according to regulation, 
upwards of 1,000 cubic feet per man. In a number of stati6ns the average amount 
exceeds this, and rises to 1,200, 1,400, and in some im:tances to 1,600 and 1,700 cubic 
feet. The average at Secunderabad is 1,000. In about 12 stations the space is less, 
and varies from 480 to 900. The largest amount at any station is at Rangoon, where 
the average is 2,200 to each European. The regulation amount on haute stations is now 
600 cubic feet per man, and at first sight the advantage is very much in favour of the 
Indian stations. A large cubic 'space, however, does not necessarily imply absence of 
overcrowding, for two reasons :-

1. The space may be above the head. 
2. The beds may be too near to each other. 
Both of these unfavourable conditions exist in Indian barracks; e.g., on account of the 

great height in many of the barracks, the superficial area per bed by no means correspond~ 
with the cubic contents. The average at the majority of stations is between 60 and 70 
square feet; in not a few instances it falls below 50. At Secunderabad the men with 
1,000 cubic feet have only 40 1;0 60 square feet. At a few stations the alllount is from 
70 to 100 square feet, the largest amounts being at Rangoon, where each bed has 
120 square feet, and in the bomb proof barracks, Fort William, where the .surface area is 
140 square feet per bed. But the report states that even with this amount of super
ficial area, one half the number of men would be too many. 

From the construction of the barracks, the beds, as already stated, are too close to 
each other, every pair having only a foot .between them, while a~ the same time there ~s 
a large unoccupied floor surface. PractIcally, therefore, nearly every barrack-room IS 

overcrowded. 
The regulation amount of space by no means represents the. degree of crowdiI?g which 

may take place in a barrack. Usually the number of men IS the number WhlCh may 
happen to be at the station, be that number more or less; and it has been stated that 
the lofty barracks recently constructed have been expressly intended to prevent a 
larg~r number of men ~eing P.ut in~o them than t.he floor surfa~e w?uld acc~mmodate. 
This is an error. WIth the mtentIOn of preventmg overcrowdmg, It really mtroduces 
what in India is the worst form of overqrowding, viz., bringing the beds too close 
together. . . . . . 

Major-General Cotton advocates a much better course. He. says that, 10 pomt of 
fact it would be well to have the barracks so constructed that, m case of cmergency, 
they might be capable of holding more men than under ordinary circumstances. He 
advocates lower rooms, and more attentiqn to ventilation. . ;-. 

Deputy Inspector-General Maclean states that overcrowding and bad ventIlatIOn have 
been .the master sins of the old system.· . ' 

As regards the amount of cubic space and superficial area reqUIred for health, Pl'· 
Sutherland states that this will depend on the position of the barrack, that on hIgh 
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ground, with a free circulation of air, 1,000 cubic feet and 80 square feet per"man 
are enough; but that in low, imperfectly ventilated positions, it would be necessary to 
raise the amount to 1,500 cubic feet, and 100 square feet per man. 

MEANS OF COOLING AIR IN BARRACK ROOMS AND HOSPITALS. -The usual means of cooling the. air, and obtaining a freer movement of it, in barrack 
rooms and sick wards is by punkahs suspended from the roof and pulled by natives. 
This, which is an Indian practice, appears to answer, except at the hottest stations, 
where other means are used. These consist generally of frameR filkd with mats of 
kuskus grass fitted iuto certain of the doors or windows, and kept constantly watered 
by natives. When the doors and windows. are all provided with these "tatties," and 
the only air which enters the room is' that which must pass through the tatties, a 
considerable reduction of' temperature takes place, but it frequently happens that doors 
are left open, and the cooling effect is reduced. 

At some very hot stations "thermantidotes" are used. These are merely a copy of 
the ordinary winnowing machine, ill which the air entering to supply the fan is ,made to 
pass through a wetted mat. They are said to answer their object as in hospitals . 
. Other two plans have been brought before us for cooling the air. One of .these by 

Captain Moorsom is merely a set of tatties moved by machinery and kept moist by 
water. It is intended to be more constant and efficient, and at the same time more 
economical, than the present system. 

Another m~thod will be found described in the evidence of Mr. Siebe. It is a 
machine for making ice by steam power, and might be used also for cooling water 
or air, where the cost was no great object, as in hospitals. 

ABLUTION AND BATH ACCOMMODATION. 

At home stations ablution rooms are a modern concession to cleanliness, and it is 
only now that the extent of accommodation provided is becoming sufficient for the 
soldier's wants. In India, where the means of cleanliness require to be so much more 
abundant and accessible, they are deficient almost everywhere. A t the large station 
of Peshawur, where there ,,,ere between 1,600 and 1,700 European troops, there were 
no ablution rooms in August 1860. At another large station, Deesa, a washing room 
is attached to each barrack, but there are no conv~niences for washing in it. The usual 
arrangement is to have stone benches along the wall; water is carried by bheesties, and 
iron basins are used for washing, as at home. N one of thc ablution rooms are drained. 
The foul watcr is simply conveyed to a cesspit, from which it is carried away by 
hand or allowed to sink into the ground. At some of the larger stations fresh water 
is conveyed to a cistern, from which it is distributed to the basins by taps. At many 
stations the ablution rooms are, dark and damp; and, with a few exceptions, the 
nblution accommodation admits of great improvement. . , 

Deputy Inspector-General Stewart states that the means of personal ablution at alI 
stations are more or less deficient; that in some barracks they can scarcely be said 
to exist, and that the rooms are dark, confined, and inconvenient even for washing 
the hands and face; that the II) en do as they best can, and wash themselves perhaps 
in the open verandah, or in a small roonl at the end of it. . . 

This is confirmed by Dr. Bird, and by Colonel Greathed, who state that the ablution 
rooms in barracks are generally imperfect. 

At many stations there i~ more or less bath accommodation. Generally it- consists of 
p. plunge bath. In some cases baths of a smaller size are used. There is no bath for 
the large garrison of Fort William, where baths are urgently required. 

Colonel Greathed says that the bath accommodation is sufficient for perhaps two 
companies, bathing every second day, although it is considered advisable that there 
should be a bathing parade in India every day during the hot season. The objection to 
this is the cost of the water-supply, which has to be drawn and. carried by men 
and bullocks. It is indeed the same objection that would exist at borne if water bad 
to be provided to any extent as it is in India. .But it is found possible to supply 
extensive bathIng establishments with water by improving the method; and hence the 
present system of Indian water-supply is directly opposed to keeping up a llroper system 
of' ablution for cleanliness and health. -

It is obvious that the abluti~n and bath accommodation requires 'to be placed on a 
better footing, and that this cannot be done without a better system ofwate~-supply. In 
sit~ations where the water-supply is limited, shower baths on a large scale might be 
introduced with advantage. .' ". 
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.. 
• COOK-HOUSES • 

. The means of barrack cooking are of ~he simplest description. They usual1y consist COOK-110USE 

of a small detached room or shed, wIthout any chimney, and insufficiently lighted. V' -
Along t?e w~lls there are low platforms <?f masonry, with square holes to hold the fire. st~~~tnZi 
The,rc IS neIther water-supply ~or .dramage. All the water is brought by water- stational 
camers, and the refuse water IS eIther allowed to escape as it best can or it runs into reports. 
a cesspit, an~ is re~oved by han~ labour. The cooking utensils are ~ery simple; but 
through the mgenu!ty of the n_atlVe cooks al~ost every. variety of dish can be pt'e-
pared. The men 1Ike the cookmg, but expertenced medICal officers do not consider it 
always wholesome. There is a large consumption offuel, the smoke from which fills the 
kitchen and blackens its walls. Recently improvements have been introduced in 
the cook-houses of. Fort St. George,Madras, by an army medical officer, who has 
adapted a. set.ofbOllers and oven on Captain Grant's plan, of which it is a modification. 
The food IS said to be better cooked, and at less expense, both for fuel and attendance. 

However imperf.'ect the Indian cooking may be, it admits of great variety. And 
though modern improvements need to be introduced, yet it is by no means in the rude 
state in which home barrackcookirig was found in 1858. 

LATRINES AND URINALS. 

These conveniences are usually placed in outbuildings at a short distance from LATRINES,I 

barracks, ·and sometimes connected with them by covered passages for protection against Ab't' t 
sun and rain. They vary in construction at' different stations. Those belonging to t.he stati:r~~l ( 
older barracks are cesspits cleansed from the outside. In more recently constructed reports. 
barracks metal pans have been introduced to facilitate the operation of removal. There 
is no drainage of any kind, aDtJ the arrangements altogether are very offensive. The only 
object attained is rapid removal of excreta to be buried or otherwise disposed of at a 
distance. In, every other respect the latrines admit of great improvement. 

Drainage, and the removal of excreta by water, js now universally considered to be the 
most economical and least injurious method of disposing of them; but there is some doubt 
whether these improvements would be applicable to all Indian stations. In certain low, 
flat districts, where there is little fall.for drainage, this might probably be the case; but 
there are. many stations in which drainage might be carried to an available outlet, and 
iron water latrines and urinals, properly supplied with water introduced. . 

Many of the buildings require light and ventilation, and none of the latrims have the 
recent improvements of divisions and doors which have been introduced of late years 
at home. 

Wherever cesspits exist they should be abolished,:and movable vessels or water latrines 
substituted for them. • 

OFFICERS' QUARTERS. 

Officers are generally lodged in detached bungalows, situated within compounds. 
Their sanitary condition is described in the stational reports as being good. But at some 
stations complaint is made that sufficiently good accommodation cannot be rented, 
because it does not exist. The great advantage, as regards health, possessed by officers 
is living in detached buildings, with free extern!ll ventilation. But their quarters 
partake of 'the general sanitary disadvantages of the station as tq drainage, water 
supply, &c. 

QUARTERS FOR MARRIED NON-COMMISSIONED OFFI~ERS AND SOLDIERS. 

OFFICER 
QUARTEI 

, Great improv~ment has been ·.made in India of late years in providing this class of Q~~~~~~ 
accommodation. It usually consists· of· separate huts or bungalows, of two or three 
rooms built in the patchery a court belonO'ing tb the barrack. In a few instances there .A.b~tl'aclt I 

, -: . ' b .' stlltlOna 
are, barracks for the purpose. 'In about 20 per cent. of the statIOns no separat~ 9uarters reports. 
have yet been provided; and married people are lodged in barrack rooms dIVIded by 
mats. There are two or three instances in which married people occupy the same roo!ns 
as, single men, separated from them by mats. At two-thirds of the stations the mamed 
accommodation is said to be sufficient. In some of these cases there are frolO. 80 to 120 
separate married quarters: . At. a~out. ?ne-seve~th of .the stations where married !l~c?m
modation has been prOVIded, It IS ·said ,to b~ msufficIent;' and at two or three statIOns 
it is described -as bad. ' 
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The general sanitary condition of the married quarters partakes of that of the station. 
But the men· living in patcheries with their families are much more healthy than' men 
living in barracks. . 

Occasionally, from want of care, considerable over· crowding ,takes place in these 
quarters; and in one instance at least it was attended with frightful results. This 
occurred at Dum Dum, where a large number of women and children were lodged together 
in bq.rrack ,rooms, without due care having been exercised as to th~ amount of space, 
01' ventilation, or as to other sanitary arrangements. 

There ~'as an average monthly strength of 554 women, among whom there occurred 
64 deaths in 5 months; and there was an average monthly strength of 770 children, out 
of whom died 166 in the same five months. 

The annual ratio of mortality among the -women would accordingly have been 276 
per 1,000, and among the children 516 per 1,000; the usual proportions for Bengal being, 
deflths per 1,000, women, 44 j children, 84. 

The diseases of which so many perished were, dysentery, fever, and cholera. And the 
causes were intemperance, immorality, reckless exposure, unwholesome food, want of 
cleanliness, personal and general, and a polluted atmosphere. . 

The efHuvia from the privies were perceptible in the barrack rooms. 
This calamity may have been exceptional j but it cJearly shows the class of causes 

which exert the most destructive influence on European constitutions in India; 
children being there, as elsewhere, the most delicate tests of sanitary condition. The 
experience admits of application to all barracks where there are European soldiers; and 
it gives an insight into the causes of high mortality of children in these climates. 

TENTS. 

Tents for camp or field service are of various forms and dimensions. Some are 
square, others are oblong or oval formed, some are circular, and others have a pyramidal 
section. They have some· one, o~hers. two poles; and they vary in length from 11 to 
22~ feet, in breadth from 10 to 14 fe~t, and in height from 8! feet to 13 feet, within the 
inner lining. They consist of tnree or more layers of cloth, according to its quality, the 
inner layer being generally of ablue colour. 

These tents accommbdate a greater or less number of men, 14, 16, or 22 men, according 
to the arm of the service which has them in use. Their cubic contents varv from 935 to 
2,835 feet~ the superficial area of the floor varies' from 9! feet to 24~ feet'per mall, and 
the space per mun varies from 77 to 220 cubic feet. The double poled hospital tents are 
larger and better than the others. They afford 26 square feet, and 236 cubic feet per 
mau for 12 men. 

None of the tents are ventilated, except by opening the doors and raising the walls; 
but this of itself is not sufficient. Ventilation round the poles at the top is indispensable, 
to keep the air in the tent sufficiently pure, and the spaces betweeu the different layers of 
cloth should also be ventilated, to afford a means of escape for the air heated by the sun's 
rays. Abundant means of admitting fresh air, and allowing of the escape of foul and 
heated air above, can alone compensate in any degree for the overcrowding to which all 
tents are liable. 

Objections have been made before us to the whole structure of the present Indian tent, . 
by 1\11'. Jeffreys, who proposes a totally- distinct form, as being much cooler and more 
healthy, and affording a larger space per man. We refer to his evidence for a description 
of the tent he proposes. 

DIET. 

DIET. At every station in India the British soldier is supplied with a full ration, including 
the following constituents :-

Meat, lIb. Rice, 4 oz. Coffee, }f- oz. 
Bread, lIb. Sugar, 2~ oz. Salt, 1 oz. 
Vegetables, 1 lb. Tea, .f oz. or • Firewood, 3lbs. 

The foundation of the ration is beef and bread. Mutton is issued ·in lieu of beef 
twice a week, when procurable. The pound of vegetables· consists of potatoes, when 
procurable, carrots, onions,' pumpkins, &c. There are complaints that the issue of 
mutton is too small, and that vegetables cannot always be procured in sufficient quantity. 
But generally the ration is considered good. The stoppage is about fivepence (3 annas, 
4 pie). The cook generally supplies some trifling articles in addition, such as meat 
for breakfast, milk, and some times butter, &c., for an anna a day. The large bone is 
separated from the meat before it is weighed for issue by the Commissaria.t. 
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The c~ptai~s engage the cooks, just as they would engl;lge washerinen, ana the charge 
for cookl?g IS 10 to 12. annas per month. ~ot unfrequently the ~~n,· if they have 
money, wIll buy bacon and pork, badly and filthIly fed; for the bazaar pIgs are the bazaar 
scavengers. And thus, whatever care' may be exercised by Gov~rnment in providing 
hea~t~y food, the. men and ~he cooks may add meat w~ich is quite the reverse. In 
a?dltion to all thiS, the soldier may add 1 quart malt liquor, or 2 drams spirit, per 
diem. 

The first thing that occurs in considering this system of diet is, that it would. be 
amply sufficient for the sustenance of men engaged in' out-door toil in a cold climate. 
Indeed, we, very much question whether labouring men at home consume so larO"e 
an amount of nitrogenous and carbo~iferous food at any ordinary time. In India it 
would be enough to supply the reqUIrements of the hardest work the climate would 
admit of. But, ~t the. same time, ~here is a ce~:tc.i? exhau~tion produced by the climate 
and the manner m which the soldier passes his tn;nc, which makes the present ration 
apparently no more than sufficient. 

The soldier has three meals a day: breakfast at seven or eight in the morning 
consisting of tea or coffee, with bread and often meat; dinner at one p.m.; tea about five' 
sometimes with meat too. , The dinner ~s ~he~efore eaten just before ~he hottest part of" 
the day; and all the meals are crowded mto DIne or ten hours ofmactlOn. 

In considering the influence of this on health, we must be guided by other facts. 
In the first place, the natives who are' accustomed to the climate eat very little animal 

food, particularly in hot weather. This native habit, which is the result of a natural 
instinct, is in strict conformity with physiological law. Besides providing for the waste 
of the body by exertion, part of the food goes to supply animal heat. But where there 
is little or no exertion, and where the climate is hot at the same time, the amount of food 
necessary for health is much less than it would be in a cold country under-hard work. 
Some useful experience on the effect of overfeeding in tropical climates has, been laid 
before us by Staff Surgeon Dr. Rennie, for several years in medical charge of convicts in 
Western A ustralia. In his evidence, and in a note appended to it, he states that over
feeding and the too free use of animal diet produced much disease, including dysentery, 
among the con:victs; that by reducing the amount of both, improved health followed, 
and that a further, reduction in the scale of diet, with other improved sanitary conditions, 
led to a very remarkable improvement in the general health of the prisoners. He states it 
as his opinion that what are familiarly known as "the diseases of tropical climates," are in 
reality diseases resulting from habits and circumstances of life generally unsuited to 
tropical climates"and that the relation which food (including alcoholic stimulants) bears to 
temperature is seriously overlooked in the dieting of bodies of men in the public service. 

~hET. 

2945.' 

3521. 

2942. 

870. 

The soldier in India has not sufficient occupation to keep him in health; and under such 
a system of dieting, as he at present undergoes, he must suffer, more or less. By over
loading the system with useless elements, the digestive ,and biliary functions become 
disturbed, and a predisposition to disease is ind,uced. For this state of things, the soldier 
should either· have work or exercise provided, sufficient for his diet; or his diet should 
be made to accord better with his sedentary habits. No general rule can be laid down 
in this matter, applicable to all circumstances. But one thing. is quite clear, that the· 
soldier should have more exercise, and that the same diet which may be consumed in 
the cold season with safety cannot be the most suitable for heat. Dr. Dempster 
tells us that it is certain that the majority of the recruits from Ireland and Scotla~d Page 466. 
eat in the' hot weather in India many times the bulk of animal food ever consumed III 

their native country while working hardest in the coldest season of the year. And 
that the same quantity of animal food and stimulating drinks taken with adv~~tage 
by a working man in a cold moist climate is not only unnecessary, but posItIvely 
injurious to the almost idle European soldier in the burning plains of ~indostan .. So 
little is the importance of the difference of climate recogn1zed that the soldIer eats alllIDal 2943. 
food twice or eVen thrice a day an the year.round. Sir John ~awrence says t~at he, 
does not believe the officer does so, and that If he does, he gets Sick too. The eVidence 
:before us goes to prove that the present dietary of the soldier considered with ~efere?ce to 
the amount of work he has to do is injurious to his health, and we concur entIrely III ~he 
opinion of Sir John Lawrence that Government might try to induce the me~, by varyl~g 
the ration with reference to hot and cold weather, to use more vegetable dIet and frUIt, , . , . 
and less animal food. 

The regimental medical officer is indeed charged; by the new medical reg?lation.s, with' 
the 'duty of making ,such representations on this subject to his com~aD:dlfJg officer as 
he may deem necessary for the health of the troops, so that the prIllclple of change 
is admitted. . 

h 

2946. 



lviii REPORT OF THE COMMISSIONEmi· :APPOINTEDTO INQIDRE 

DRESS. 

2860. 

3238. 

80-83. 

2886. 

860-28'74. 

2883. 

2881. 

:243,3244. 

NTEMPERA.NOE. 

;tational 
k'port.R. 

:, •••• < 

• DRESS. 

Much interesting and valuable information on the s.ubjector the. soldier's ~lr~ss· in 
India will be found in the stational reports and in the evidence,and several important 
suggestions for improving some of its details have been laid before us, particularly by 
Mr. Julius Jeffreys, who has paid much attention to the subject. 

The dress of late years has undergone great and beneficial changes, and is now much 
better adaRted to the climate, seasons, and duties, than it was in former times. ..' .. 

The soldier now wears habitually a khakee (dust:"coloured cotton) tunic and trousers, 
and a helmet made of wicker work. The collar is· made to fasten with a hook and 
eye, and no stock is worn except in cold weather.. . , .' . . : \. 

As regards under-clothing, the ~vidence is in favour of wearing light flannel next 
the skin, especially at stations subject ,to sudden . changes of temperature,' and under 
exposure. .1. 

Sir Ranald Martin considers that the evaporation from the surface. of the body is so 
great in India that a slow conducting medium next the skin is absolutely necessary,: and 
that dysentery and liver disease are frequently produced by chills. Flannel moderates 
the evaporation from the surface of the body, apparently without heating it, for Mr. 
Jeffreys states that he has repeatedly ascertained the temperature of the skin in hot and 
dry weather to be much lower under flannel with a cotton dress over it, than under cotton 
alone. The value of flannel in preserving health has been long known to army officers, 
and the main objection to its universal introduction is, the difficulty .ofwashing; but on the 
other hand this objection does not apply with much force to its use in India where labour 
is so cheap. 

The present head-dress is formed for· the special purpose of protecting the head from the 
sun's rays, which it does with considerable efficiency, but several ingenious improvements 
in it have been laid before us by Mr. Jeffreys, which are worthy of examination. He 
proposes to make the outer shell of the helmet double, with a ventilated space between 
the layers. and. within the shell there is it lining to fit tight to the head, leaving another 
ventilated space between the inner surface of the shell and the wearer's head. . 

The object of the contrivance ,is. to ensure the passage upwards of two distinct 
currents of heated air between the outer shell of the helmet and the head. In order 
to diminish the power of the outer shell to absorb the sun's rays, the inventor proposes 
to cover it with a thin highly-polished metallic surface. 

In proof of the great importance of giving every attention to the subject, it is stated 
that between,the years 1830-45 the annual mortality among troops in Bengal was nearly 
30 per' 10,000 from apoplexy alone; that in particular instances the mortality from this 
disease has beeD as high as 500 per 10,000, while the deaths from the same disease 
in England were less than 2 in 10,000. 

Mr. Jeffreys also mentions that excessive heat on the brain produces moral depression, 
even among the best troops in the service. Sir R. Martin concurs in this opinion. 

Our attention has been called to one other matter of dress,-::-the boots, which, as at 
present issued to the soIdier,do not fit well. They are made at home on a very few 
models and sizes, and when sent out to India are found in very many cases not to 
be wearable. Colonel Greathed states that in his regiment the men never used them, 
and that they were taken to the shoemaker's shop and made over again at a certain cost. 

In the report from Ahmednuggur it is stated that the present system of serving out 
boots of similar shape to men with differently-shaped feet "cannot be too much repre
hended," and that a better system, although somewhat more troublesome and costlj, 
wo~ld be. amply repaid by increased efficiency.' The reporters suggest that ,'- upper 
leathers" and soles should be sent out to Inilia, all of the' largest size, and made up to 
fit the men by shoemakers attached to each company~ . 

Either this course should be followed or a larger variety of sizes provided. The 
simple fact mentioned by Colonel Greathed is sufficient to prove that a change of system 
is required. Foot-lameness from badly fitting boots admits of no excuse. Of aU causes 
of inefficiency in an army it is the nIost unjustifiable. . . 

lN1EMPERANCE. 

According ,to existing, regulations, every soldier hasS: right to purchase at his regimental 
canteen two drams of spirits. of good quality, generally' ,rum or arrack,: supplied by
the ,Commissariat; or he may substitute maltliquo'r,' wholly or partially, for spirit. 
The quantity .of malt liquor issued in lieu: of spiri,t varies in different regiments, but '. 
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generally it appeays to be ~ quart in lieu of a dram. Formerly spirit used to be issued INTIlMPERANCI 

as. parto~ the ratIon, and It c?u:ld be obtained e~rly i~ the morning; but of late years -
!hlS practIce ha~ been almost, if not ~ltogether,. dlScontmued. No intoxicating drink is 
Issued before dinner, but every soldIer has a rIght to purchase the quantities of spirits 
or beer stated' above. Beer can -be rem~ved from the canteen for dinner, but spirits 
must always be drunk at the bar; and In order to prevent' a double issue a non
commissioned officer attends in the canteen and registers the men's names -w'ho have 
received their allowance. In some regiments rio spirit is allowed to be issued until 
evening. -

Two drams of spirit are equal to the twentiet.h part of a gallon, and hence each 
soldier who avails himself of his privilege of. dram-drinking to the fullesr. extent will 
consume 18! gallons of raw spirit per annum; but most men content themselve; with 
one dram and an equivalent of malt liquor. 

Several-very serious questions arise out of this practice of continual dram-drinkinO" as 
it affects the health and efficiency of the army in India. In coldet' climates it is kg~wn 
that th~re is sc~rcely a habit to 'Yhich men are addicte.d w~ich so surely and steadily 
undermmes theIr health and predIsposes them to orgamc dIseases as the daily use of 
spirituous liquors. It disorders the digestive functions, irritates the nervous system 
occasions structural disease of the liver, brain, and bloodvessels, and is a most potent 
predisposing cause of cholera and other epidemic diseases. A simple statement of these 
well-known effects of continued tippling is sufficient to show that of all habits it is 
about the last which should be indulged in or encouraged in such a climate as that of' 
India; for the diseases ·which it is observed to cause in this country are diseases 
from which the soldier suffers severely in India. Liver disease, delirium ttemens, 
sunstroke, t.nd apoplexy, as well as cholera, prevail to a large extent aU over India, 
besides a number of -diseases which are indirectly traceable to intemperate habits. A 
striking illustration of the evil results of even casual acts of intemperance is given by 
Dr. Bird, who mentions that on one occasion a great mortality took place in the horse 
artillery. Apoplectic seizures, cerebral symptoms, and fever struck them down. ., We 3581-2. 
" marched,"he says, " through a great number of date-trees, where the men pulled down 
" the pots that are attached to the trees; they could pull them down, and drink the 
"contents." "Toddy and the snn '~":killed them; but the deaths were laid to the 
accouut of the latter.':' Intemperate habits are also the most fruitful causes of indis· 
cipline and crime. 

At some- stations the proportion of cases received into hospital, directly or indirectly 
the result of intemperance, appears to be about a tenth part of the total admissions from 
all diseases; and there is a remarkable concurrence of testimony in the reports of the Abstril?ts 
different stll.tionsas to the injury to health generally caused by the use of spirits. Some of statIOn, 
medical officers go even further, and object to the use of malt liquor in such a climate, reports. 

and propose to substitute for it light wines, ginger beer, tea, coffee, &c., for. the 
reasons stated by Dr. James Bird that "it is a physiological principle that any hydro- 3546. 
" carbonized drinks, whether beet" or spirits,are more objectionable to rilen goi.ng to a 
" warm climate" than the less stimulating drinks we have enumerated. 

The same. evil results of intemperance have been traced among the civil European 
population. Dr. John MacLennan states, that in one hospital at Bombay the amount 1229. 
of disease admitted from intcmper!;l.llce was "something appalling;" that nearly one-
tenth part of -all the admfssions during a period of 10 years were froin delirium tremens 
and ebrietas; that, with- the sole exception of fever, the number of admissions was l~rger 
than from any other disease; and that, as to deaths, "alcohol destroyed more ~han eIther 
" fever, hepatitis, ordiarrhrea, and nearly as many as cholera." A~out a thu'd part of 
the -victims of intemperance were soldiers and pensioners . 
. We are glad to say that in some regiments habits of temperance have been introduced, 

and with marked benefit to health. 
Mr. Dempster. ~nstances the case of the 2nd troop~ lst brigade, horse artillery, in which rage 466 . 

.. Referring to the effectEr of drinking ardent spirits, Sir Charles Napier says :--" Drinking .does not .give. 
" the fevel', but it so·infiames the liver and hrain, that the fever takes 'too firm a grasp to be got 1"I~ of. "hy! 
" thc'ir ration is two drams a day, and eigltt of thesA drams make a quart bottle! ~o tha soLor solau-'r swallows 
'~-one:fourlh of a bottle of raw spirits every day! You and I know thelll too woll to douht that t!!O other 
" threo-fourths go down after the first. Dr. Robinson, of the 13t1l, II> clever-man, suppnscd to know IIldll1 better 

-" than must others, tells me th8-t :~tt .1ella!ltibad,where DO'liquor could bo had, where thc.y could get only 
"water, he had nota sick ma.n the whole time! -The gre;tt di'ellse with o.ffic.ers (wd men IS dril~k, but .'lte 
" .mldi"ers drink worse liquor, llalltely, arrach, 2th(rh is tnade ,,;it~ allythinq ana ever.l(flttng bitt rtce. -:Rwe: 
" the wholesomest of all Indian produce, is sadly behei\. Th.s arrack 16 made chlOfly of M~n~, a hq~Ol 
"'drawn from the date-tree, not by distillation, but incision in the bark."-N!ipier's Conquest of SIU e, p. 530. 
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l'E~ANCE. a temperance movement was introduced at Meerut, and only 20 men drew the spirit 
ration, the remainder. either drinking moderately of malt liquor or abstaining altogether. 
He states the effect to have been excellent, and that he "had never before seen 
"European troops in India in so good a condition in all respects;" that when the 
troop arrived at Meerut from Loodiana it had 50 per cent. actually in hospital, and 
that after a four years' residence in Meerut, under the temperance system, it marched to 
Sealkote "with a clea~ bill of health, no death having occurred among the men for a 
" period of two years." , It is however but fair to state that· Meerut is a comparatively 
healthy station. . 

The 26th Cameronians, while under the command of the late Colonel Oglander, is 
:390, 2391. cited by Dr. Maclean as a temperance regiment, whose health was "admirable" up to 

the time of their landing at Chusan, where'they were destroyed by bad food and bad 
locality, until at the end of two months they could not. muster 20 men. While they 
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were at Fort 'Villiam they had only about 'a third of the sickness under temperance 
whic~ they suffered from under dram-drinking. They landed in China goo strong, and 
there was not a single man in the regiment, except the old soldiers, who drew his spirit 
ration . 

Dr. Maclean also mentions a remarkable illustration of the beneficial effect 'of tem-
perance in the 84th regiment, under the command of Colonel Russell, while it was 
stationed at Secunderabad, which has been hitherto one of. the most unhealthy spots in 
India. The Irish Roman Catholic priests in the regiment promoted the temperance 
movement so effectually that there was scarcely a man in the regiment who drew the 
spirit ration; and he says, "as might be expected, it was one of the healthiest regiments 
" I ever saw in Secunderabad." 

Another similar fact is mentioned by Dr. Colvin Smith as having occurred at this 
station. He says that the 3rd Madras European regiment was remarkably healthy at 
Secunderabad in 1856; and when' his attention js called to the fact that this healthiness 
is an exception to the rule, he states that it is to be accounted for in this way, "that 
" they got rid of all the grog shops about the lines, and that improved the health of the 
" regiment immensely." 

The whole tenor of the evidence, then, goes to prove that the consuIllption of ardent 
spirits by the troops is a. very ·potent cause of disease in India, and that much benefit to 
the efficiency of the army would accrue from discontinuing its use, if it were practicable 
to do so. 

It is upon the practicability of effecting this great reform that the whole question turns. 
The use of spirits habitually is an acquired taste, which after a time becomes con

firmed. The habit exists throughout the British army, and ~s carried withjt to every 
station at which it serves, whatever may be the climate or its dangers. It is this 
depraved taste which lies at the root of the whole matter, and which renders it so difficult 
to deal with the question. 

Throughout the army, drunkenness is punished as an offence, and 'at all home stations 
t.he sale of spirits is forbidden in the canteens. So far, the habit meets with discourage
ment. 

The introduction of librarie1s, reading rooms, schools, good. conduct badges, amusements 
of various kinds, and savings' banks are encouragements to temperance which have been 
introduced of late years. . 

It is considered to be unnecessary at home stations to permit the sale of ardent spirits 
in canteens, because no daJ;lger can accrue from the prohibition, while, at the same time, 
their use is, to a certain extent, discouraged. 

But at most foreign stations, and throughout the whole of India, it has been considered 
advisable to permit the sale of ardent spirits, under restrictions as to quality and amount, 
in aU canteens; because bad, adulterated, and, in some cases, poisonous spirits only ,could 
be otherwise obtained by the soldier.· . . 

The permissive, authorized sale of spirits, the use of which by the troops we have 
shown to be an indirect cause of a large amount of disease and mortality, thus becomes 
a direct encouragement to intemperance and disease, while its avowed object is to prevent 
disease by supplying men with a less injurious spirit than they c~lUld otherwise obtain. 

There arc also certain financial advantages derived from this monopoly of sale, which 
are thus described by Colonel Greathed:-

.. 3185. You say that the soldier derives a certain pecuniary benefit from tbe canteen fund, will 
you explain to the Commissioners how that arises y-It is from the enhanced price at which the 
spiritH are sold,-8 annas· or Is. is imposes upon every gallon of spirits, and that in a very short 
time creates a fund which supplies the wants of the soldier without any expense to himself; for 
instaJlce,. the canteen thnd,under the regulation~ Qf the GQvernment,. pays for the cap c.)vers of 
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the men, which are very necessary, and a constant expense; it also pays Cor all his I\musements _ T .. 

th fi rt d th th th k· I d . ' .... TElIPEBANCE. eves cou an e eatre, e S Itt e groun and the gardens, and ill fact any reasonable _ 
request which the commanding officer makes is always granted. 

" 3186. \Vhen we speak of the Government providing soldiers with a fives court, or otller means 
of ~m~seme~t, we m~a.n that, in .po~t of. fact, the. ~oldier p~ovides these for himself by the tax 
which IS leVIed on spmts, and whIch IS leVIed on SpIrIts excluslvely?':'-The fives courts are always 
parts of the barracks; the theatres are certainly maintaiIied by the soldiers, or by the regiment; the 
men subscribe to them. The theatre at Jullundur was bought; we paid 300l. for it, and that money 
was paid out of the canteen fund entirely; that the Government did not give at all: and, in fact 
everything connected with the amusements and comfort of the men is paid for out of the cantee~ 
fund.N 

In the appropriation of this fund, Colonel Greathed states that the fund accumulates in 3190. 
" a wonderful way," and that the great difficulty is to keep it down. After 3,000 rupees 
are accumulated, the Government may lay its hands on the fun,d; and it is the object of 
the officer commanding the regiment to spend it as quickly as he can. 

It appears then that there is a tax on spirits which is applied in India. to purposes and 
objects which are met in a total1y different way at home, and that there is a direct pecu
niary interest iu the soldier consuming spirits up to the full extent of the regulation 
allowance. There is, as it were, a tacit encouragement for the soldier to drink that 
which is admitted to be injurious to health, in order that he may be benefited in other 
ways, which may be conducive to health. So long as this pecuniary interest is recog
nized, it will be impossible to deal effectually with the evil. Government in India should 
cease to have anything to do with such a source of revenue, in the same mamier as it 
has done at home; and whatever i~ necessary for the soldier's health and recreation 
should be otherwise provided for. 

Colonel Greathed says, "I cannot defend it. Let the Government give the money, 3194 • 
.. and the thing might be done. It is a question of money." 

As regards the danger of bad or adulterated spirits being obtained by the men, there is 
an all but universal belief that if the supply at the canteen were discontinued, the men 
would be injured by drinking bazaar spirits. . 
. Distillation appears to be carried on to a large extent all over I~ '~_"" and in every 

bazaar there are places where spirits of some kind can be openly bought or otherwise 
obtained at a very small price. This spirit is stated to -be very unwholesome, and often 
adulterated with poisonous drugs, such as stramonium, &c., to increase its intoxicating 
power. It is not very strong, but it is so cheap that a man may intoxicate himself for 
three halfpence, or less. It js allowed to be sold in the bazaars, but not to soldiers, 
under severe penalties both as regards the vender and the man himself. 

One of the most difficult and important duties of the bazaar magistrate is to keep 
the soldiers from obtaining this bad cheap liquor, which he does manage to procure not
withstanding the facilities afforded by the canteen and the penalties to which he subjects 

. himself. ' 
Sir R. Martin says, "restrictions are always attempted, but then the evil of open 65. 

" cantonments throughout India, is the difficulty of maintaining a pr9per system of 
" medical police, especially in regard to the use of the pernicious bazaar spirits." Tes
timony to the same effect is given by other witnesses, and, indeed, the difficulty of 
preventing the sale of bazaar spirits to soldiers, is the only reason al1eged in the 
stational returns for the continuance.of the present canteen system. From nearly every 
station, and from all classes of officers, there is the same expression of opinion, that the 
use of spirits by the troops is neither conducive to health' nor discipline, and that it 
ought to be abolished were it possible to prevent the consumption of bazaar spirits. 
, Notwithstanding every effort, it is to be feared that the cheap spirit will always cope 
successfully with the dear spirit; and the whole evidence leaves it very-doubtful whet~er, 
considering the encouragement given to men to drink spirits in the canteen, confirmmg 
their bad habits, and the cheapness of the bazaar spirit which they manage to procure, 
the present canteen system is of any use in protecting the soldier's health. .. 

The testimony in favour of the use of malt liquor- is nearly as unanimous as the testI- Stational 
mony against' the use of spirits. Some medical officers, jndeed, consider that i~ would Rcport~. 
hardly be safe even in India to deprive old spirit-drinkers of a 10ng-acc~stomed~st1D~ulus: 
but admitting that such cases exist, they in no way detract fro~ the weIght C!f testImony 
on the other side, because the cases put forward are exceptIonal,. an~ are mdeed thos.e 
in which a medical officer would in all probability prescribe alcoholI? ~tImJllants as medI-
cines. Indeed it would not be advisable to exclude the use of SpIrIts altogether from 
the army. There are cases, such as those alluded to, and there are particular kinds of 
service, as, for instance, field service, or duties exposing men to wet or ?amp, or v~rr 
great fatigue, where a temporary stimulus.would be of use, and where an Issue of SpIrIt 
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!NUlU·EI<A.\,CE. under the advice of the medical ;officer might be ·permitted. But it is now known 
that many of these temporary uses to which spirits can be advantageously applied are 
much better met by tea or coffee, both of which have the special virtue, of preventing 
waste under exertion, which spirit has not. Indeed there' can be no' doubt that a more 
systematic use of these beverages during times of fatigue and exposure would conduce 
more to the health of troops than any temporary issue of spirits. , 
, Admitting, however, the existence of these exceptional cases, the weight of evidence 

is strongly in favour of malt liquor when compared with spirits. 
803. Spe\king of the comparative effect in India on health of the use of these drinks, 

Deputv Inspector-General Stewart says- . 

l'age 465. 
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"I believe the majority of soldiers would ~eatly prefer malt 'liquor to spirits, and the only 
reason for their not using beer almost exclusIVely is, their mea.ns being insufficient to procure it. 
I also feel assured that the use of malt liquor is far more conducive to health than that of 
spirits: I believe it would also lead to less crime and irregularity. I have further observed, 
that the consequences of. prolonged over-indulgence in malt liquor "are 1n01'e manageable and 
less fatl\1 in their result tha.n when produced by a simila.r abuse of spirits." 

Deputy Inspector-General Dempster in his paper says-

"Although I am of opinion that the frcRhfy arrived European does best to confine himticlf to 
pme cold water or slightly acidulated drinks, yet if good malt liquor is only to be considered a 
:mbRtitute for rum, I would advoeate its use from the very first." 

These opinions of . experienced medical officers give the substance of most of the 
evidence on the subject which will be found in the stational reports; but it must not be 
considered that malt liquor is advocated as a drink which it is indispensable for the soldier 
to use; the evidence only goes to prove that malt liquor is very greatly less injurious to 
health in a warm climate thqn spirits. 

We h'we already quoted what Dr. James Bird says on the subjec.t. His evidence is 
against malt liquor and in favour of lighter drinks, and other witnesses give equally 
guarded opinions: thus, Dr. John McLennan' says, "I apprehend that beer or porter 
" ought to be taken with considerable, moderation if health is to lIe retained in India" ; 

" and when he is asked, " But do you not think that a comparatively liberal use of bl?cr or 
" porter wo.uld be far less injurious than an unlimited use of ardent spirits?" he replies, 
" I think it would produce a different class of disease. I believe that great beer-drinkers 
" and great porter-drinkers do suffer." 

Light wines, and temperance drinks of various kinds, tea, and coffee are certainly 
those which would meet the case as regards health most effectually, were it possible 
to secure their use bv the troops j and perhaps as great an inducement to sobriety as 
any of them, would be a plentiful supply of pure filtered cold water, obtained from 
fountains or water-taps at convenient places all over the stations. 

The Indian Government has been put to an expense of nearly 200,0001. a year in 
supplying malt liquor from home for the troops in India, in order to place it within the 
reach of ~he men. And as the· daily use of malt liquor is not necessary to health, this 
large sacrifice of revenue can be considered in no other light than as a tax to encourage 
men not to drink spirits, and is a striking evidence of the cost incurred by the intem
perate habits of the British soldier. If the loss to the service from diseases occasioned 
by intemperance were added to this premium on the consnmption of the less deleterious 
drink, it would amount to a very large item in the whole cost of the army. 

One of the advantages of hill stations is stated to be that, on account of the lower 
temperature of the climate, beer could be brewed at them, and a great public savmg 
effected thereby. 

This has already been tried by Lieut.-Colonel Ouchterlony and others. But the 
nature of the materials at their disposal and other circumstances rendered their success 
only partiaL He, however, thinks the question of establishing breweries in India worthy 
of consideration hy capitalists. 

Sir A. 1\1. Tulloch is strongly of the view that beer should be brewed at all the higher 
stations, and the great cost of carriage saved. . 

The whole su~ject, indeed, is of most serious importance, and every inducement to 
temperance should be held out. Any change would have to be gradually introduced,' 
beginning with young soldiers, and discouraging to the utmost the use of spirits, until 
the stigma of spirit-drinking be wiped off from the British army. The present inaCtive 
weary life which the soldicr leads in warm climates powerfully fosters the habit of intem
perance; and every facility for tlseful work and for 'l'a.tional instruction and recreation 
~hauld be afforded him. 



VENEREAL DISEASE~' 

Venereal DiseRse, a frequ~nt c.onco~ita~t' of intemperate habits, and, like these, VENEREAL 

fostered. by wa?t of occ';1patlO~, IS another. of the causes enumerated as laying the DI8E.m;, 

foundatIOn for III he.alth .In IndIa. It .J?revalls to a very great extent in the army, and 
at almost every statIOn. The proportion, of yenereal cases constantly in" hospital is 
usually from 20 to 25 .per cent. of the total SIck. At some of the larger stations it 
very mlJ.ch exceeds thIS amount. At Bangalore and Roorkee the proportion at the 
time the ret.urn. was made up ,w.as 50 per cent:; at Dinapore it was as high as 53 per 
cent.; and ItS. mfiuence onefficlencr: may .be Judged of from the fact stated by Dr: 
Ma~lean, that III the .lst Madras Fuslhers, 3: few years ago, the amount of syphilis was 2393. 

, eqUIvalent to the wIthdrawal f~omduty of one~fourth of a.,company daily .. Many of 
the cases are of course of a slight character, but, a considerable nUIpber become very 
serious in their progress, and render the men unfit for service. Many invalids. are 
sent home from ,this cause, and ill numerous other cases the' constitution is, undermined, 
and the patient becomes .Iia~le tq :oth~r diseases. . ' , 

There is no subject sO difficult to deal with as this; and almost every plan for lesseuing 
the evil nas been tried and found to fail. ·They.al~ resoh1e themselves into. two classes, 
namely, repressive measures of police, or marriage and moral.restraint. 

Many of the stational returns contain recommendations for the 'establishment of lock 
hospitals, and severatwitnesses have also strongly recommended them. They were in;
troduced many years ago into India, but their ·usewas after aw4ile discontinued. The 
amount of venereal afiections among the troops in all three Presidencies is so large (in 
1860 it was 345 cases per'1,OOO of the strength in Bengal, 249 in Madras, and 314 in 
Bombay) that there is an urgent need of Rome remedial measures. After considering the 
various plans which have been adopted in different countries, we have arrived at the 
conclusion that none are so likely to diminish this great scourge of the soldier in India: 
as the re-organization of the measures formerly adopted in the three Presidencies, with 
any improvements which subsequent experience and consideration may point out as being 
required to meet the Jl.ecessities of each locality. " . 

Additional means of cleanliness, such as have been recommended by Mr. Acton, ought 4010. 
to be provided in all barrack lavatories. They would materially diminish the liability 
of the troops to this class of diseases. 

It is observed that atnong native regiments,where marriage is not restricted, this' 
'disease is much less frequent than in European regiments, in which marriage is 
restricted. . 
. There are no means of knowing precisely to what extent these facts stand to each other 
in the relation of cause and effect, but theyhavt! led to certain proposals for increasing the 
pro:portion of ~arriages in the army: The present propor~ion of married soldiers in Her 
Majesty's regIments who have a claIm for accommodatIOn m barracks IS 6 per cent. of the 
force (exclusive of serjeants) at home, and 12 per cent. in Iridia. Since the amalgamation of 
the two services any augmentation in the n~mber of marriages specially to meet the case 
of India would probably involve a change in the regul,ationthroughout the army .. Even 

, at present, and with the existing per-centage, the number of women and children in a 
regiment is a very serious affair, and leads to much expense as well as suffering. It is 
beyond our province to decide what should be the proportion of D;larriages "with leave" 
for the whole army. .Men of great experience consider that the proportion should be 
increased. Married men are generally the most healthy ; they are the best soldiers, arid 
a certain number of them are an example in a: regiment; but when the. regiment goes on 
foreign service a certain proportion Qf women only can be taken with it:· and "thus, so far 
as India is concerned, any large increase in the proportion of marriages would lead to 
wives and children being left behind, and exposed to much temptation and possibly to 
distress, while the domestic tie cannot fan to be weakened by long protracted absence. 
Some' excellent remarks on the subject will be found in Miss Nightingale'S paper. p. 868. 

There is one means of reducing the temptation resulting in sexual disease, which' " 
ought to be encouraged. and that is to· improve the soldier's condition in. ~he wa.y of' , 
occupation, instruction, and recreation,-in fact~ .to occupy his wasted time beneficIally Vide,Ar
and rationally. The late General Jacob w:as fully aware of this, when, he stated that k:;:;~e 
" moral forces alone are of any value ... · ',' . " .'; ". ". . Report~' 

So far as we can ~ea~ ~it~ this. '9uestiqri, occupa~ion !lppears to 'us t'? afford, the most 
readsofjnable ~ope of dImlDls~mg thIS great sco~rge, b~ leadI~g" m.en ~w~y .froIllthe. (!allteep 
an rom VIce." . . 
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REPORT OF THE COMMISSIONERS APPOINTED TO lNQUIR,E 

l\;fEANS OF RECREATION AND INSTRUCTION. 

There is no period of military service in which the soldier is thrown n;tore upon his 
own resource~, and has fewer opportunities of employing them advantageolliilly, than 
during his service in India. He rises at gun-fire, attends his parade or drill, over soon 
after sunrise. He then returns to his barrack, and during the hot season he is not 
allowed to leave it till late in the afternoon. At one o'clock he consumes a large amount 
of both animal food and vegetables, porter (perhaps a quart), and spirits. He bas few or 
no metlns of occupying himself rationally. He lies on his bed and perhaps sleeps most of 
the day. He. has his evening parade or drill, and his turn of guard duty once every five, 
seven,or tendays~ Even at home this kind of regimen would be far from conducive to 

,health. In India, both physically and morally, it helps 'to destroy it in men in the prime 
of life, with abundance of nervous power to dispose of. ' 

The whole of this unwholesome proceeding is considered necessary for .preserving the 
soldier;, but it is not considered necessary to subject the officer to the same ordeal. He 
goes about, and even goes shooting, Dot only without detriment, but with great advan
tage to health; for the officers are much more healthy than the men. 

Some means of 'passing the t,ime are provided for the soldiers at aU stations. 
The usual games are long bullets, quoits, fi ves, and cricket; and almost every station 

has a ball-court and skittle-alley., ' 
There are also libraries, and sometimes a theatre. 
'Soldiers' gardens and workshops have been tried at a few stations; but there are no 

covered places for exercise or for gymnastics. 
The scale on which the existing means have been provided is the same as the very 

imperfect provision at home, without reference to the climate or to the much greater 
need of inducements to exercise, which require to be held out in India. 

The men's amusements, such as they are, are always connected, more or less, with 
drink; and they are everywhere most deficient in amount. The men suffer much from 
ennui. For all practical purposes they are entirely idle; and they complain of what 
they feel everywhere, the "weary idleness ~' of their lives, and that ther~ has been so 
little done in the way of giving them occupation. , 

The want of exercise, and a coincident high rate of sickness and mortality, falls most 
heavily on the infantry. The cavalry regiments and artillery, who "have, .one way or 
other, much more physical exertion to undergo, are much more healthy. 

From every' station there are requirements for increased means of occupation, which 
we shall briefly notice in detail. 

Foremost amongst the proposals is tbat for-

\V ORKSHOPS. 

At most of the stations, there are none at present; while it is admitted that every
where they would be most useful. The only difference of opinion is as to the kind of 
work to be done, and how the workiilhops and tools are to he prpvi~ed. All agrees 
however, that the trades should be useful, and that the soldiers should make money by 
them. The opinion at some stations is that the work done should be of -such a kind 

4122, 1479. as is r~quired by natives, and should be sold to them. Colonel Campbell suggests 
cabinet-making, shoe-making especially, and printing. ' 

4130. 

4134. 

2955. 

He states that he used to print all his own returns in this way, as well as papers for 
the civil authorities at Lucknow, and that at Meerut he was able to supply 100 pairs 
of boots to the 81st regiment, who could not otherwise have obtained them., ' 

Sir J. Lawrence proposes that the men should make :' anything connected with their 
regiment," such as clothes, shoes, ironwork, &c. 

As regards tools it is considered that Government should provide them in' the first 
instance, and that they should be afterwards kept up by the regiment. It is satisfactory 
to know that every barrack in the Punjab has a workshop attached to it, and that the 
subject has already attracted considerable attention on the part of the Indian Government . 

. 3960. . Sir Proby Cautley puts in three letters from soldiers, themselves, in proof of t.he 
t~tl'e:a~38. advantage of occupying' their spare time. _ ' " . 
, "P 'And the experience of the 3rd BombayFusiliers,extendi.ng over seven years, affords 

74. ·remarkable instances of improvement in the men's moral character from indoor occupa
tions. Courts-martial and crimes diminished in proportion as the men were occupied 
for their own benefit. It has indeed been the opinion of some of the greatest army 
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surgeons that the soldier should be permitted to do for himself whatever he can do WORKSHOPS. 

without injury to his health or discipline. , . . , 
It has been proposed by Sir Alexander Tulloch and Colonel Durand to extend the 

soldier's occupation beyond the workshops, and to make him useful in outdoor work 5650, 5102. 
such as in building. barrack~, or in magaz!nes, or even. in farm work; but the objectio~ 
to such proposals IS that, III a country wnere labour IS so cheap, it would cost much 
more to have it dpne by the soldier than by the native worker. The gain w~uld be in 5110. 
·the health, comfort, and contentment of the men. 

Sir C. Trevelyan' has als? stated that soldier~. would not corne forward for public Addendum 
works, unless they werl:: entIrely excused from milItary duty for the tIme. to evidence 

1.0 the present state of the question, we p~opose that the existing means for carrying p. 301. 
on mdoor trades should be extended, or. provided where they do not exist under such 
regulations as would make it, as far as practicable, the interest of the m~n to occupy 
themselves profitably. 

S~r ?harles. 'rrevelyan ~as laid befo:e uS.an important sugge~tion for improving the 5357. 
soldIer s conditIon, by holdmg out to hIm the prospect of bettermg himself by his own 
exertions and good conduct. He proposes to select from regiments men of o-ood 
character, trustworthy, with competent knowledge of reading, writing, and arith~etic 
and an elementary knowledge of' native languages, such as may now be obtained i~ 
schools; to submit these men to some suitable test, and then to train them for subordinate 
offices. in the administrative ~e~ar~ments. ~~ states the plan to have been adopted 
successfully at Madras, and It IS III our opllllOn well worthy of further consideration. 
It is, however, liable to the· objection that it withdraws from the army the most trust-
worthy men, and thus tends to limit the supply of competent non-commissioned officers. 

SOLDIERS' GARDENS. 

Attempts have been made to establish soldiers' gardens at several stations, chiefly GARDENS. 

with the view of occupying the men and providing vegetables. They have been mainly Stational 
connected with regiments, an arrangement which no doubt has militated against theIr reports. 
success. At some stations they have been very useful, and the men have taken great 966-7. 
pleasure in ·them. At other stations they have not been so successful, apparently from 2952. 
the reason mentioned. The regiment may be called a'Yay at any time, irrespective of the 
state of the crop, so that the men may lose the result of their labour. But Sir A. Tulloch 
is of opinion that, if the gardens were attached to the station, and if an arrangement 5554. 
could be made by which the men were paid for their work the gardens would succeed; 
for the men, he says, are. fond of gardening, and a very great proportiDn of them, after 
they are pensioned, become snccessful cnltivators. 

We are of' opinion that every encouragement should be given to these gardens. They 
have often succeeded in other services, and are worthy of a fair trial in India; and an 
arrangement conld easily be made by which the interests of the outgoing regiment 
conld be protected. Th.ere is a proposal from one station to establish farms. 

GYMNASTICS. 

It is scarcely necessary to advocate the introduction of gymnastic exercises. They GYMNASTICS, 

have been extensively used in foreign armies, and a beginning has recently been made at S't t' 1 
• r:. . b th 'h a lona home statIons, .a~d als~ at one or two 10r~lgn statIOns; ut up to e present. time t ere reports. 

are no gyomasIa III India, although the eVIdence from the statIOns proves that It wenld be 
most advantageous to provide them. 

The evidence given before us shows that gymnastics would be'" the best thing 3220-3224 
ever introdnced into tbe service in India," provided they were made "a parade," and the 
soldiers" dressed loosely" for the purpose. , 

The gymnasia should o~ course be, covered, all~ provided. ~ith th.e usual fittings. 
According to the new medlca~ regulatIOns, the medICal officer .1~ r~qUIred to see that 
the exercises are conducted III such a manner as not to be lllJunous to health; so 
that nothing further will be necessary than to provide the accommodation requisite. 

The gymnastic sheds, i~ mad~ suffi~ientl.Y large, would afford another kind of accom-
modation very much reqUIred III IndIa, VIZ., covered, places w.here the men. conld walk 1013,4135. 
and take exercise during the heat of the. day, and III the ,ramy se~son, apart fro~ the 5247,3229-
barrack romus, where they are at present hteral}y confined .at t~ese times.. . 

On this subject of exercise, another most I';lportaD;t . questlOD; presents Itsel~j \'IZ., 
whether it is really necessary to confine the soldier so. rIgIdly to hIS barracks d?rmg the 
heat of the day. The assumption s~ems to. be that If allowed to go out he wIll e?,uose 
himself and get sunstroke or some other dIsease, and so the health of the :egune~t 
would Buifer. No evidence of this result Shas been adduced before us; and 1ndeed It 
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would, at first sight,' appear doubtful whether confining a number of men all day in the 
same crowded room where they eat and sleep, in a stateoi' absolute inaction,.is not,· in 
such a climate, productive of more injury than allowing the men legitimate liberty. The 
very idea of confinement is in itself injurious, and is very likely indeed to: make the 
soldier miserable. Tell him, however, that he may go out,' and, at all events, the idea 
of unnecessary restriction will be removed. 'Ve have evidence before us of men being 
allowed to go out shooting by their commanding officer in the hot season; and they 
were all the better for it. At all even~s they did not suffer in consequence.' It is stated' 
that the ~en liked shooting better than any other an~usement: that the effect on their ' 

, health and spirits is good: that the liberty given has never been, .in any single instance,· 
abused; and that it was quite a point of honour with them to behave well. 

At malarious stations, and during dangerous seasons, the same amount of liberty 
cannot, ,of course, be given with safety.'. ' " , 

But Colonel Greathed has cited a remarkable instance of the benefit derived from this 
liberty in one of the hottest stations in India. . , 

In the hottest station, Deesa, where we were for three years, the mortality in the re!1iinent waS 
extremely smail, and the general health of the men was excessively good. I mean .to say that 
they were able to take the most active exercise there without suffering from the heat. We allowed 
them to go out shooting as much as they liked all over the country, and a man would go and walk 
14 miles on foot from the, barrack,and be .back at night; their health and spirits were excellent, 
and there never :was a single case of a difference between the' soldiers and the natives in the 
whole of the three years during which time we gave themunbolinded liberty; I mean, of course, 
to the good men. ~ 

In this, as in every other matter bearhlg on the soldier's heaith, no precise rule can be 
laid down. The present evil is, that there is a precise rule, viz., to confine the soldiers 
to barracks; while the nature of, the ¢ase and the evidence both indicate, that the men 
should, on the contrary, have every facility given them for exercise, under such local 
restrictions as common sense points out. 

LIBRARIES AND READING ROOMS. 

ORARIES, &c. At every station there is a library of some sort; but these libraries resemble closely 
the libraries at home stations. They are nota whit more comfortable in general; 'with 
a few exceptions, not so well lighted. This last defect they have in common with all 
the barrack rooms; for in India "deficiency of light" is a "universal fault." The 
supply of books is bad, and a·" constant influx of new works" of light literature is as 
much required as in England. There are very fe\v proper reading rooms, fewer stiH. 

'adonal 
ports. 
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of day rooms. There are no means of getting refreshment, such as tea, coffee, &c., 
connected with any of these rooms; although it is obviously most desirable to extend 
this class of accommodation to India, as is now being done at home stations. The men 
in India are in more need than they would be at home, of some place out of their bed 
rooms, where they can smoke, talk, and have harmless refreshment, without being exposed 
to the temptation of canteens. . 

The melt are always willing to take advantage of any rational means of recreation; 
and we have on evidence a very satisfactory instance of a successful coffee room, given 
by Brigadier-General Russell .. It was supported by voluntary contributions froni officers 
and men. The library contained 1,000 volumes, and received a quarterly .supply of 
books, newspapers, and periodicals from London. In the coffee room the, men could 
have ginger beer. soda' water, tea and coffee, biscuits, preserves, &c. It was at a distance 
from the canteen, expressly to keep the'men out of the wily of temptation; "the very 
smell of the liquor being a temptation." All amusements near the canteen were dis
couraged, and only encouraged near the coffee room. 

This is very much what is to be carried ,out at home., And having succeeded at 
one station in india, it ought to succeed at all with similar care. ' 

Much improvement is required in lighting barracks and reading' rooms in the long 
evenings. Small oil lamps, such as are at present used, give a very inefficient light. 
Wherever gas can be obtained it should be introducednt the Indian stations, as has been' 
done at home. But there are very many stations in India where' gas is not available, 
and it is worthy of consideration whether at these stationsgns apparatus should not be 
provided. Of late years great improvements have been introduced in the manufacture 
of gas for single establishments by means of simple portable apparatus, which might be 
trieu in India. Coal is not everywhere to be' had, but, there is at all barracks a certain' 
amount of refuse matter which might he used for the purpose. 'Lieut~,.Colonel Ouchtei •. 
lony' has directed our attention particularly t~, the, importance' of' the :subject as regards' 

I 
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. the comfort of Indian'l:>arr~c~s, an? he s~ows that it would be economical even to convert LUIIURIES, 

the pr~sent allowance of OIllI~to 011. gas In.stead of burning it imperfectly in the defective -
lamps In u~e. We concur p.ntlrely In the Impo!tance of these suggestions for the comfort 
of the soldier. 

THEATR~S. 

Th~re are theatres a~ many stations, generally in l~rge unoccupied barrack rooms; and TIll ATR r. 

somet~m~s there a~e rooms erected on p~rpose, whIch are also used for music, lectures, ;377H. 
glee-smgmg, dancmg, &c. T~e theatre IS a great source ofa~u~ement, and o.ccupies Stacionat 
many men who_ have DO otheI: mterest. To the actual performers It IS "~ather lucrative." rl'pork 

HOSPITALS. 

The European hospitals are constructed on the same general plan as the barracks IToS!'T.IJ 

at the station. The soils, sub-soils, and means of extvnal ventilation are of the same . "-
character, except that the hospitals are 'more isolated than the barrack buildings ~D,.t1'<;<:lf. 
The materials imd construction are the same. The wards are on the ground floor: :e~~~;~'~' 
elevated at most a foot 01' two above the level, but without ahy passage of ail' beneath 
the floor. The better class of hospitals are those which consist of detached wards 
with a single verandah, because they admit of easier ventilation. The worst ~re tbos~ 
which have a number of wards in the same building, or double aisles with more than 
two rows of beds between. the' opposite doors and windows. 

Although more constant care is exercised over the general sanitary state of hospitals 
than over that of barracks, i~ cannot be said that the great majority of them are well 
adapted for the treatment of Sick. . . . 

The plans bear evidence of not having been subjected to any intelligent medical or 
sanitary revision; imd they carry out the description of Sir R. Martin, that the buildings liS, 17( 
are generally defective, and the latrines and drains generally deficient. 

The wards vary to an extraordinary degree in their dimensions and number of beds. Abstracts 
Besides the usual" small wards ~' containing 'one or two beds, the numbers vary from 16 of' Station 
beds per ward, as in Fort St. George, to 20, 30, 40, 166, 100, as at Dumdum and Km- roports. 

rachee, 150. as at Dinapore, while at Trimulgherty (Secunderabad) there are two wards 
for 228 beds each. " 

The dimensions of course vary. The smallest class of wards.are about 25. feet in 
length, and from that to 60,70, 120 to 140,334 feet, as at Dumdum, 349, as at Poona; 
and perhaps the longest hospital ward in existence is at Dinapore, no less. than 633 feet 
in length. This ward is 2] feet wide and 18 feet high, being, in fact, nothing but a very 
long narrow passage, like the Scutaricorridors; memorable in history for their immense 
fatality to the sick in them,. owing in part to this long narrow construction. 

The usual width of Indian hospital wards is (rom 20 to 25 feet, with windows and 
doors on opposite sides. In a few they are 40 feet wide; at least 10 feet niore than 
they ought to be for health. . . . 

The wards generally are of considerable and unneces'g"ary height; 18 feet is.a common 
height, as at Poona and Kurrachee. The height fS', however, often from 20 to 30 feet, 
°and even 42 feet, as.at Trimulgherry. The question of height is a very important 
one, as in~icating the extent of surface over-crowding; for, as in the barracks, excessive 
height crowds the hospital even with, an apparently large c~bic space per bed. At 
~rimulgherry e.g., where the cubic space 'per bed is 1,000 feet, the superficial area is 
in some instances as small as 24 feet; and varies to 45 and 75. At Poona the beds have 
1,300 cubic feet, but only 70 and 72 square feet. At Dillapore they have 1,000 and 
1,500 cubic feet, but only from 52 to 88 square feet.. At Dumdum, with ,1,500 cubic 
feet, ~he superficial area is 78 feet. There are ward~ with from 1,800 to 2,000 cubic 
feet, ,in which the superficial area per bed is from 76 to 84 feet. In some better p~o
portioned wards, 1,400 cubic feet give above 100 square feet. The lar~est superfiCial 
area given in any Indian hospital is at Deesa, in which the ward proportIOns are such 
that. with 2~000 cubic feet, they afford 114 square feet per bed. 

The usual cubic space per, bed .is from 1,000 to .1,200 feet, rising occasionally to 
1,500 and 1,800, and in certain exceptional cases to 1,900 and 2,000. There are hos
pitals, however, in which the amount falIs"£'lr short of this •. There is a ward at Surat 
which gives only 760 .. Above two-thirds of the.sick a~ Fort ,William h~ve 927 to. 977 
cubic feet each.' There 'are a number of wards m . whICh the space vanes from 660 to 
960 feet. The.smallest amount is at Ahmedabad', where it is between 456 and 1,050 feet. 
The superficial area in the great majority of eases is· between 50 and 80 feet pe.r bed. 
And hence in that dement which ~s of the most importance in an unhealthy du:t;tate. 
viz.,' surface over"crowding; the hospitals as~well as the.. barracks must' be condemned. 

i 2 
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, 
i-rrOSPITAt 
iTENTILATION. 
,-

The ventilation of hospitals is effected by opposite doors and windows, aided in many 
cases bya ventilat<;>r in the 1'00£ The evidence befor.e us shows that it varies very much 
in efficiency. From Sir R. Martin's experience it appears that there is a want of strict 
attenti<;>n to ventilation. The old European hospitals are very .badly ventilated, while 
the newer ,ones are described as very good indeed. The atmosphere in the ol~er hospitals 
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All that has been said with reference to _ the draughts produced.in barracks, applies' 

with greater force to hospitals. As the ventilation is principally hy the doors, and as 
there is insufficient control over it, it is very often extremely uncomfortable, especially 
to men with rheumatism, chronic dysentery, &c. in the cold months. , 

Some hospitals are complained of as being dark, and wherever this is the case they 
; 724, 725. must 'be close too. In one instance, at Meerut, there is so little light that operations have 

actually to be performed in the verandah outside. In some instances there appears to be 
no well-lighted room in which surgical operations can be performed. 

Dai'k hospitals are unsuitable for sick. 

• HOSPITAr, 
ABLUTJON. 
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A· sufficiency of light is us necessary as a sufficiency of fresh air; and it. is quite 
possible to supply both without too much sunlight or too many draughts. . 

What we have saia respecting the ventilation of barracks applies to hospitals. It 
should be provided for along the ridge and under the eaves; and. the patients should 
on no account be exposed to draughts, either from doors or windows. . 

Unless the wards be raised a sufficient distailce from the ground, it is impossible to 
• supply them with fresh air. As at present constructed, malaria from the ground must 

necessa.rily permeate the whole building. The only way to avoid this evil as far as 
practicable, is to construct hospitals always of two fioors, placing the sick only on the 
upper floor, and providing for a free ventilation between the ward and the ground. 

HOSPITAL ABLUTION AND BATH ACCOMMODATION. 

The ablution and bath accommodation consists occasionally of a "tin pot" with which 
" the sick generally pour the water over tbemselves,"as at Bombay. Very frequently 
there is no ablution room, and the patients wash themselves if at all in t~e open veran-' 
dahs in all wealhers. Generally there are no basin-stands: and the sick have often to sit 
on the ground to wash their faces. The only bathing is done in wooden tub!!, to which 
water is carried by bheesties; and it is usually poured over the patients. There are no 
warm baths, and indeed no baths at all in the sense in which they are understood in. all 
the hospitals of Europe, and even in the military hospitals at home. The means of clean
liness for sick as sick, are, to Rum them up, nil. 

Every sick. ward should have its basin stand with fixed basins, and a batb, both with 
hot and cold water constantly laid on, in a separate smatl room attached. 

HOSPITAL DRA1NAGE.-WATER-CLOSETS. 

Hospitals are no more draine'd than .the barracks to which they belong. There is 
surface drainage; but the roof water is allowed to sink into the ground. There is no 
subsoil drainage; and- all fluid refuse has to be removed either by hand, or, by escaping 
as it best may, to remove itself. No hospital can long continue healthy under such 
circumstances. All hospitals must be drained together .with the . barracks to which they 
belong. 

There are no water-closets in any hospital in India. Th~ usual arrangement is to have 
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night-chairs placed in a small room adjacent to the ward, or to haye privies at a distance 
of from 3~ to 80 feet, corinect~d. with the hospital (by a co,,:ered way), and of the same 
-constructIon as the barrack privies, often placed over cesspits cleansed once a day and 
sometimes provided with pans which are removed daily. The arrangements are th~se of 
a camp hospital, and have long since been condemned in Europe. 

· Every ward should have a water-closet, if practicable, with one or two seats accol"din(~ 
to its size, ~av}ng a separate ventil~tion .. It is the only healthy arrangement for sick~ 
every other IS liable to danger,. especially In the event of cholera 01' dysentery pl'evailinO', 
aR nothing but immediate removal can prevent the risk of dangerous emanations. In 
stations where from the want of water' no water-closets can be provided, provision for 
such immediate removal ought to be made. 

DIET TABLES AND COOK-HoUSES. 

HOSPITAL 
DRAINAGE. 

The diet tabies now in use in the Indian army are similar to those formerly in use ill HOSPITAL 

the British army. They lay down a certain number of fixed diets for every day use, to DIET. 

which the medical officer may add extra articles at his dtscretion. This practice was 
attended with many disadvantages in Queen's regiments, to avoid which, a new scale of 
diets containing sufficient variety for all hospital purposes, and renderirig extra art\cles 
unnecessary was made matter of regulation. For the sake of uniformity, the new diet 
table should be adopted for all regimental and general hospitals in India, so far as the 
suppli~s will admit of it. 

Hospital cook-honses are similar to barrack ones; they are in small detached buildings, Stational 
and are provided with the usual small fire-places and utensils. There is not sufficient reports. 
variety in the cooking, and sometimes it is complained of as being bad. The cooks are 
chiefly natives, and have no training in the specialties of hospital cooking; or they are 
equally untrained men taken from the ranks and liable to be withdrawn at any time. On 
home stations arrangements are in 'progress to supply every hospital with a trained 
cook from the purveyor's branch of the army hospital corps. The cook will be responsible 
to the head of his department for the state of the hospital cooking; and any cause of 
complaint will be removable. It would be very desirable that some such responsible 

· system should be extended ~o hospitals for Her Majesty's troops, while ~erving in India. 

HOSPITAL BEDDING. 

Hospital bedsteads are generally of wood, sometimes of iron. 'Wooden'bedsteads are HOSPITAL 

at all times, but especially in warm climates, subject ·to vermin; and complaint is made BEDDING. 

of the expense incurred by the men breaking the bedsteads in their efforts to get the Stational 
vermin out. The bedding is of mattresses and pillows stuffed with a variety of materials, reports . 
. chiefly straw and country' hemp. 'By far the best form of bedstead is the iron hospital 
bedstead in use at home; it should be supplied at all Indian stations. The best material 

'for hospital bedding is hair, now supplied by regulation for mattresses, bolsters, and 
pillows, in all hospitals of the British army. . 

HOSPITAL ATTENDANCE • 

. Atten?ance .on the sick is mainly ~rovided for by a s,!bol'dinate medical'department, A~~:=~::N~E 
wIth natIve assistants. The number. IS fixed by regulation; but the numbers actually -
employed appear to d.iffer at different stations. They consist of apothecaries, steward, Stational 
apprentices, dressers, cooks, washermen, water-carriers, tailors, barber, ward coolies, reporLs. 

nurses, bearers, sweepers, &c. .. • , . 
, The regular establishment for an European corps contains 79 of these offiCIals. In 
the hot season there are added 34 water-carriers, 23 coolies for throwing water 011 

tatties, 104 coolies for moving the punkahs, making the total' establishment 240. 
Besides these, there is the regimental hospital ?erjeallt, a.nd orderlies taken from the 

regiment,who are supplied in all serious cases or at the request of the sick. 
So far as numbers are concerned, the supply of attendants is no doubt on t~e most 

liberal scale, when contrasted with that which is found in practice to be sufI}cJent for 
regimental hospital service at home. . . . • 

Generally we may consider that wherever" a comrade can be told off from t~e ran~s ' 
to attend "upon any case which desires it," there can be no discipline, nothmg which 
can be caUed efficient nursing of the sick, in such a hospital. . 

The hospital establishment for a battalion of infantry at home, acp?rdmg: to the. recent 
warrant, consists of 1 serjeant for discipline and for attendance on the Sick, WIth 5 pnvates ; 

· also one serjeant, with two or three privates, belonging t~ the purveyor's department, for 
providing the supplies, cooking, and care of stores. 

i.3 
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H(l~l'rr.lL The regular establishment of a battalion at home would therefore consist Of 2. serjeants 
ATn:NDA1iCE. and 7 or 8 privates, while in India the same battalion would have a regular establishment 

of 79, capable of being extended to 240 in hot ,,;eather. 

~Iis~ Night
ingale's pa
per, p. 363. 

The hospital seljeant receives Is. per day additional pay for compounding, if he 
qualifies himself for that office; and the cost of a compounder is saved. In India the 
dispensing is done by six officers of the subordinate medical establishment. 

Even in temperate climates, and in civilized countries, where the water is brougIit to 
the door, the laying on hot and cold water aU over a hospital and the use of lifts, makes 
the diff~rence of one attendant to every 30 patients. While the most objectionable 
f!ystem Of water-carrying, instead of water-laying-on, lasts in India, where not only has 
every drop of water to be carried to the hospital before it can be carried over it, but 
to· be carried away again when foul, the cost of this kind of arrangement cannot be far 
short of two-thirds of the whole; and the expense of a civilized system of water-supply 
and of drainage, niay prove to be actually Jess than keeping up this enormous staff. 

As regards the quality of attendance~ there can be no doubt that natives, however kind 
they may be, if untrained, are not the class of attendants the sick want. The same 
applies to "comrades from the ranks." Thehospital corps men at home, under the new 
warrant, are, it is true, taken from the ranks; but when they are trained they cannot 
be returned to the ranks, except for misconduct or inefficiency. 

As in future each battalion will carry with it its quota to India; it is worthy of con
sideration whether the Indian hospital system might not be revised, with advantage 
and economy. 

The stational returns contain a great Dumber of complaints as to the untrained 
character of the hospital nursing. 

The hospital establishments throughout India, are generally regimental. There are 
very few general hospitals. The superior advantages of these for tbe sick, as regards 
their care and comfort, are admitted; and several are being organized at h(lme and on 
foreign stations, in terms of the new medical regulations. Female nurses have alreadv 
been introduced into one of these; and the system is to be extended to others. The 

T'ifle AlIa- only instance ,of the kind in India appears to be the general depot hospital at Allahabad, 
h,aba<1 sta- consisting of 400 beds. Six European nurses have been attached to this hospital since· 
tlOnal report. 18.58, and are stated to be a great comfort to the sick. 

Ohserva
I tiona. 

Female nurses are not suited to, nor are they used for regimental hospitals; but 
wherever, on large stations, general hospitals are organized, they should be introduced; 
and in these, as well as in the instance of Allahabad, the nursing should be organized 
according to the regulations in use for Her Majesty's, service. . Miss Nightingale, in 
her Observations, has made some excellenfremarks on the present state of Indian military 
hospitals, and on their want of adaptation for the care and speedy recovery of sick. She 
considers them rather as being like camp hospitals than as establishments 'adapted for 
permanent barracks or stations, and consequently deficient in many of the most important 
requisites for efficient nursing and treatment. She points out many defects which might 
be remedied, and considers the hospital arrangements generally as of a makeshift 
character, requiring great improvement to make them at all comparable with those of the 
recently improved military hospitals at home. . . 

From the evidence it appears that every station for British troops in India has one or 
more female nospitals for the sick of soldiers' families, generally under the same manage
ment as the regimental hospitals at the station, Rnd that they are in most cases supplied 
with matrons, native nurses, and midwives. The attendance and nursing is· generally 
considered sufficient, but the buildings not so in all cases. 

We have now completed our analysis of the information laid b~fore us regarding the 
various influences affecting the soldier's health and efficiency in India. In weighing the 
evidence, especially that referring to the sanitary condition of stations, it is impossible to 
evade the conclusion that a great part of the sickness and premature mortality in the 
Indian army is due to preventible causes. In times past climate has been popularly 
blamed for results which would follow in their degree similar causes anywhere. Our 
inquiry has shown that the causes must be !\ought in defective sanitary condition and in 
bad habits, and it is in the correction of these that we must look for diminished mortality 
and increased efficiency. In the words of Miss Nightingale ., it would require very strong 
" evidence indeed to convince the people of this country that the 'epidemics which have 
" devastated India arise from any other causes than 'those which the stational returns 
" and the evidence prove to exist in what one may call a state of absolute perfection in 
~, the Indian towns, but whicl1l1lj.v~ been removed with entire success in this country." 
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HILL STATIONS. 

Fo~ some years past the conviction has been gaining ground 'in India that in order 
to d.iminish the hi&,h rate of sickness and mortality:, it will be necessary to 'remove a 
cdnslderable proportIOn of the troops from low mala~lous plains and river-banb and to 
s~ation them ~n high tabl~-lands or iso~ated mountains. It ~as been assumed ~hat by 
simply removmg the troops from the mflueuce of heat, mOIsture, and malaria which 
conjointls are admitte~ to sap. the co~stituti~n,. and predispose the men to 'disease, 
troops would be kept Ill. a state of efficIency simIlar to that of colder climates. This 
proposition has two aspects; 1, as re~ards. h~~lth ; 2,' as regards. the ~i1itary occupation 
of the country; and we must consHlet It With reference to both of these. in order to 
estimate its exact value, and the extent to which it can be carded iuto effect.' ' 

So far as health is . concerned, the evidence in the stational retul'US is, with a triflino
exception, decidedly in favour of mountain climates, especially during. the earlier year~ 
of service; and the evidence of witnesses tends to the same result. Hitherto. however, 
there has been no experie~ce on any large scale of the sanitary influence of hill 
climates on healthy troops. For it has been the practice to send to the hills men 
either absolCltely diseased or convalescin,g fro;D severe diseases, or sickly regiments; and, 
so far as these classes are concerned, hIll clImates have been found beneficial in certain 
descriptions of cases only, but in all others either of doubtful efficacy or positively 
injurious. " . 

We are indebted to Si~Ran.ald Martin 'forhaying brought t~is subject prominently 
before us, aud also for .ha\'mg duetted the attentIOn of the IndIan Government to its 
importance. The prima facie evidence derived from the superior healthines~ of the 
inhabitants of elevated plains and mOlmtain regions generally, would alone warrant a 
careful local inquiry into the adaptation of such Indian climates to European constitutions. 
But. besides this, a large amount of experience has already been obtained in the case of 
civilians and military officers, who for man'y years past have been in the habit of resortin.g 
to the hills, in order to recover froIn the exhaustion produced by service on the plains. 

Similar evidence is afforded by' the Lawrence ~sylums, one of which, containing .500 
children, is at Sunnawur, and the other at Mount Aboo. Children are taken in at four 
or five years; and during their.:re.siden.ce they -look like English children, while those in 
the plains below are~' pale, pastYf and wasted." 

There is a cpnvent at Darjeeling, with 11 adults and 28 children sent up from the 
plains; during, 13 years there had been no de!l-th among the children, while the mortality 
among the children in Bengal is 84 per 1,000 per annum. . 

As, of aU subjects, children are the most susceptible ,to sanitary defects of any kind, 
this experience proves that these hill stations ai'e not necessarily unhealthy, and that, if 
found so for grown men in health, the .cause lies else:where than in the climate . 
. It may fairly be taken for g/anted, that properly selected hill stations, under proper 

sanitary management, would be ·of gr~at advantage to the.health of the army; and we 
propose, therefore, to confine our attention chiefly to thpsepoints in the selection .which 
have been brought. before. us. in evidence. Indeed Sir Ranald Martin, while strongly 
ad\'ocating the adoption of hill stations, states that the whole subjedhas to ,be investi
gated ab initio, both as regards" the mountain ranges" and "the climates most suited 
" to the occupatiou of European troops."" . 

The stations which :have hitherto been selected as hill sanitaria are of two classes; 
those on the spurs of the Himalayas, chiefly occupying elevated and narrow mountain 
crests, and those on the table-lands of southern India. There is another class, of which 
there are only one or two examples, viz., isolated mountains, such' as Mount Aboo and 
Ramandroog. The least elevated of the Himalay& stations is Subathoo, 4.000 feet 
above the level of the sea, and the highest .are Darjeeling and Simla, 8,000 feet abo~e 
the sea~ The southern Indian stations vary from 5,000 to upwards of 7,000 feet III 

height. Mount Aboo has an elevation of upwards of ~,OOO feet, and Ramandroog of· 
3,400 feet. '. 

The majority of the stations being on the outer face of the mou.ntam ranges, and 
. at an elevation where the heaviest rains occur, receive the first impact of the monsoon; 
and the consequence is _that they are all wet,' and subject to ~old fogs. The. anI?ual 
rain-fall in the Himalaya stations varies from 7.0 inches to' 132 Illches, as at DarJeelmg. 
The niinfall at Mahableshwur, in Bombay, .jsac~t1ally 240 inch~s I,>er ~nnum. In the 
Neilgherry gtoup,'which,arenot exposed to .the monsoon,:the raIn f~n IS from 50 to .. 60 
inches a year. The mean temperature varies, of course, With the,latl~ude. and e!evatJOD. 
In the Himalaya group, the highest mean is from 64° to ]80.; in the N eIlghemes, from; 
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HILL 63° to 70°. The lowest mean in the Himalayas is from 35° to 42°; the lowest in the 
STATIONS. • fi ° 6 ° I N eilgherries lS rom 53 to o. 

The great objecti.on to the Himalaya group is· that already stated, viz., the damp 
climate and excessive rain-fan, the only way of avoiding which would be to select stations 

140. at a lower elevation, or more in the heart of the mountains. In this way the force of 
the monsoon would be avoided; hut, on the other hand, the difficulty and cost of transit, 

2372. and the long distance to be traversed by troops in descending to the plains, present f';erious 
obstacles. . 

1113. The present stations arc describerl as having clouds continually hanging about them, 
dispersin~ and reforming very quickly; nt one moment in sunshine, with inconvenient 
warmth; at another, in cloud, with considerable chill. . 

itational An elevation of from 6,000 to 8,000 feet is also prejudicial, because, although malaria 
pports. is to a great extent absent at such a height, troops proceeding from the hot moist plains, 

where the function of perspiration has been so active, are suddenly exposed to lower 
temperature, to cold damp air; the result of which is that they become liable to other 
diseases, chiefly of the bowels and chest. 

The diseases of a colder climate are substituted for those of a warmer one. Much 
has depended on want of care in moving the men: no sufficient attention has been 
paid to change of clothing, diet, or exercise. The men have been usually left to 
wander down into the ravines and valleys, filled with jungle, where the sun is intensely 
hot; and, as. we shall presently show, the sanitary condition of the stations has been 
much neglected. . . . 

We have the mortality returns for hill stations for a few years only, and they throw but 
imperfect light on their influence on health. 

The mortality at Murree, 7,~00 feet above the level of the sea, was for five years 
at the rate of 92 in 1,000. It was an invalid dep6t, and several sick men di~d there, who 
had been attacked at other stations .. Of 39 deaths in .Murree, 12 were by dysentery; 
of'964 attacks, 644 were by zymotic diseases. 

These eleva~ed regions are not even exempt fi'om epidemics, of which a remarkable 
3035. illustration occurred at Murree. Sir John Lawrence 'informs us that he saw cholera 

raging there" in a magnificent climate, a beautiful site and fine barracks, and there was 
4520. "nobody else sick but the soldiers." Out of 254 men in barracks, 42 were attacked, 

and 31 died, of cholera. Not one officer suffered, a clear proof that the men were 
exposed to some specially unfavourable condition. 
Th~ important military position in front of Simla is occupied by :I{ussowlie, Subathoo, 

and Dugshai, at which. regiments or detachments have been stationed for some years. 
The mortality at Kussowlie (440 men, 8 years) was at the rate of 37 in 1,000; at 
Dugshai (717 men, 6 years) 36;. at Subathoo (209 men, 3 years) 68 in 1,000. The 
excess of the mortality was chiefly due to dysentery, diarrhrea, apoplexy, hepatitis, 
fever; and upon subtracting zymotic diseases, the mortality is reduced t9 the same 
rate as prevails in the districts of the higher plains in. India. In Subathoo the mortality 
was at the rate of 15, in Dugshai of' 28 per 1,000 in 1860. 

N ynee Tal near Almorah, 7,609 feet above the sea, is now occupied by a regiment, but 
" supplies no .returns. Landour (7,000 feet) is a small invalid and .sanitary depot; the 

mortality was, for 10 years, after excluding the invalids, at the rate of 61 i~ 1,000. Of 
67 deaths, 17 were by dysentery. Darjeeling, in Sikkim, is the hill station nearest to 
Calcutta. It was a convalescent dep6t; and for 9 years the mortality was at the rate of 
39 ~n 1,000. Of 25 deaths 8 were by dysentery. 

·.1t must be borne in mind that all the Himalayan hill stations are of comparatively 
recent formation, and that the mortality is in every case augmented by the deaths of men 
who were attacked at other stations. The supply of fruit and vegetables is often defective. 
The water is sometimes polluted, and the men suffer from descending·, into the close 
ravines. . 

:tatiOli!ll Notwithstanding these objections, merely local, the evidenc~ is in favour of carefully 
rports. selected positions on ridges or mountain ranges, as 'being decidedly advantageous to 
1109, 1;560. ~u~'opean health, although experience has proved that they are so o~ly within certain 

Inmts. 
2963: 

3261. 

Sir J. Lawrence, while admitting that men would be' healthier on hills than on plains, 
states that there are constitutions which do not benefit by hill residence. 'And Colonel 
Greathed states that, though the men look better on the hills, the returns show no· 
great difference as regards health; but he admits, at the same time, that the sanitary 
condition of the stations was very bad. . 
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This last point is one of primary 'iD;lportance, for it is ,clear that, if hill stations are , HILL 

supplied with bad barracks and hospitals, deficient water-supply, no drainage and if STATIONS, 

the vicinity is allowed to become a reservoir of filth, troops leaving the plains' for the 
hiBs will leave behind them malaria, to find in its stead foul air (and perhaps more 
intensely foul air) from ot~er causes. 

The stations being generally on ridges and near ravines, afford great facilities for 
~erpetra~ing ~n kin~s o~ nuisan~e. Thel'(~ is a large native popu!~~ion, over whom very 

,lIttle samtary inspectIOn IS exercIsed. At SImla, the c, conservancy ]S described as havino. "484 
h . f II d l:> '1 , 448: been as bad as could be, t eraVlDCS u of' dea animals, together .with the ordure 

of many thousand natives. There are no public conveniences. The water-supply was 
scanty, and liable to pollution. The effluvia from the ravines were "as stronO' as on 4486,-4487 
going into a sewer," A large amount Of hill diarrhrea prevailed among the re~idents 4492. 
which Surgeon Major Grant attributed mainly-to want of sanitary precautions, and neithe; 
~o the eleva~ion nor .to the damp atmosJ?here. He states that the ?~sease had gradually 
Increased wIth the lDcrease of populatIOn, and tbat "the authOrItIes seemed to think 
" that, because the climate was cold, the men might be crowded together, and all 
" sanitary arrangements neglected with impunity." The men were crowded toO'ether 
at Kussowlie with fatal results. Colonel Gl'eatbed informs us that, when thel:> rains 
begin, the nuisance produced by the washirig down of the filth is intolerable. 3267. 

The reports on the stations give the evidence of a number of officers ou this same Vide Ab
subject. We le.arn from them that the barracks at several stations in the Simla group stracts an< 
such as Subathoo and Kussowlie, are bad in structure and plan; that at Mount Abo~ Stational 
the barracks are erected in a malarious gully; that at Nynee Tal, 6,400 feet above Reports. 
the sea, the huts~ave ~een built in a narrow defile, where the earth is damp, and a 
perfect,marsh durmg rams, and where the huts are exposed to violent gusts of wind. 
The bazaars are filthy a,nd crowded. There are neither drains nor latrines, and "the 
" stench is at times overpowering," causing nuisance in the barracks. At Darjeeling tbe 
medical officer reports the sanitary condition of the hospital for convalescents as "bad," 
and he states that he had been making repr~sentations for five years as to a privy under 
a verandah connected with the ~ospita], before he could get the nuisance abated, which 
rendered the ward so offensi~e that the sick had to be 'moved out of it. The drainage is 
defective, and" the inducements for the sick to remain dirty are," he thinks, "greater 
" than thos,e to be clean." . 

The hill stations on the Neilgherries are not exposed to- the same objection as regards 
climate; the rain-fall is much less, and the air is drier; there are fewer fogs, and 
altogether this group of stations is perhaps the best yet occupied. But even here the 
usual fatality followed neglect of very obvious sanitary measures. When the station at 
J ackatalla, now called Wellington, was first occupied, much disappointment was expe
rienced on account of the high rate of sickness and mortality. 

The mortality of the 74th Highlanders, durjng three years at Jackatalla, was at the 
rate of 39 per 1,000. Of the 68 deaths in the regiment, 19 deaths were by dysentery, 
6 by diarrhrea, 8 by cholera, 6 by apoplexy, 9 by hepatitis. The barrack square ." was 
" frequently an immense' swamp." In 1860 the mortali,ty 9£ the 60th Rifles, third 
battalion, was at the rate of 24 in 1,000 at Jackiltalla; the mortality of' the 66th Foot 
at Cannanore was 11 in 1,000 during the same year. Cannanore is on. the coast, and 
20 feet above the sea level. . 

On inquiry into the causes of this sickness, it was discovered that, besides want of 
attention to drainage, the large body of from 2,000 to 3,000 workmen employed on the 
buildings had been under no sanitary control, so that the ground for miles about w~s 
" one immense privy," and the troops suffered to a great extent from bowel disease III 

consequence; but since sanitary arrangements were thoroughly carried out, the sickness 2336. 

bas been under one l'er c'ent. of ~he strength. . 
One thing is quite clear, that it will never do to trust simply to elevation above the 

'plains to keep the army in health. . 
, Malaria has been blown up ravines in India far above the fever range, over sites 4258. 

otherwise perfectly healthy; and those who slept within its influence have been attacked 
with fever and died. 

We have shown that epidemic disease originates at hill stations just as it would d? at 
unhcalthy stations at home. Hence, in selecting sites on hiBs, all the precautIOns 
necessary fOl'selectingsites on plains are, just as necessary. The climate, exposure, 
subsoils, drainage, water-supply, local diseases, and the relation to dist~nt sources of 
malaria, require careful examination; and all buildings, whether for European troops or 
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natives, must be subjected to the sanitary conditions as to' structure and supervision 
which are everywhere required. 

It is always desirable, as suggested by several witnesses, to test new hill stations 
by a residence at them of a certain number of Europeans and nR-tives, before they are 
occupied. The preponderance of evidence is rather in favour of heights of moderate 
elevation than of those so high as Darjeeling. Sir R. Martin states that the best 
elevations have yet to be determined, and that probably heights of from 2,000 to 4,000 
feet, if oth.erwise suitable, would be best in practice. . 

Weare bf the same opinion, and would suggest that stations of intermediate height 
should be carefully sought for, and their, sanitary relations investigated .. 
. It is objected to stations on narrow mountain ridges that there is not sufficient 
space for healthy exercise; that the men can scarcely leave the immediate vicinity, and 
suffer fi'om confinement. The men complain of their forced inaction, and dislike these 
stations. But this admits of remedy. Sites very defective in this respect should not be 
chosen, or, if already chosen, it is always possible to find space for gardens by terracing 
the slopes; and occupation may be given to the men in this way. Abundant means 
of exercise are indispensable tO,health on the hills. . 

The men find the hill stations dull also, it is to be feared, fi'om their being cut off 
from the debauchery and excitement of the plains. But on the other hand, this isolation 
from the plains is considered to be a great advantage as regards health, by enabling a 
more strict police to be exercised, whereby the sources of debauchery are cut off. 

We next -proceed to consider the extent to which hill stations can be occupied consis~ 
tently with military and political considerations. There is some diversity of opinion on 
this point, as there is also on the precise manner in which hill stations should be used. 
On one point, however, all are agreed, viz., that sickly regiments should not be sent 
to the hills; for such regiments invariably suffer in health. 

As regards disease, the mountains of India are but partially curative: 
There is also a general concurrence of opinion that healthy regiments, or parts of 

regiments, should be stationed ~n the hills, and that men who are beginning to suffer in 
health from service on the plains should be sent to the hills. Of this latter class there 
is a considerable proportion in all regiments. If left. in the plains, many of these would 
become subjects of actual disease; and from the nature of the case they should be sent 
to the hills for restoration to health. As' regards the others, it has been proposed to 
locate most of the effective force on hill stations, at such a distance from tb,e plains as 
would enable them, either by roads or railroads, to be thrown an any point where their 
services might be required. 

But it is very soundly objected to this by Col. Durand, tha~ any large proportion of the 
troops cannot be permanently quartered on the hills without dE;triment to the military occu
pation of the countrj; that to do so would be practically to evacuate the country; that it 
would be most dal?gerous not to occupy the great strategical points. upon which the security 
of the country depends; that there are many posts which ~ust be held, healthy or unhealthy. 
Several illustrations of these dangers occurred during the mutiny, where important points 
were lost from deficiency offorce before regiments could be brought down from the hills. 
It is clear that all necessary points in the plains must be held by a sufficient force; and 
hence, whatever proportion of troops is placed 011 the hills, must ~e considered as 
" a reserve." Both Sir John Lawrence and Sir Charles Trevelyan concur in this, that 
not more than one-third of the force should be disposed of in this manner. Such a pro
portion would enable the remaining two-thirds of the force to take their turn on the hills. 
But here another question presents itself, viz., what are the points in the plains which 
must be held? This all important element in the question has not yet been settled. It 
depends upon the military auth9rities to do so; and as soon as it has been done, we 
recommeI}d that hill stations conveniently situated for the . strategical points should be 
provided wherever it is possible. 

Possibly some of the more unhealthy stations in Lower Bengal could be abandoned 
without risk to the military occupation of the country, and with great advantage to the 
health of the army; but, at the same time, it is necessary to bear in mind that the 
stations in worst repute are in such a bad sanitary condition, that it is not easy to say 
to what extent the health of the troops might not be improved by suitable works and 
precautions. It is said of even some of the worst of them that they have never had 
" fair play" on account of this want of sanitary care. -

The hill stations must, of course, be at the shortest possible distance from those on 
the plains; but the introduction of railroads will facilitate their occupation, and enable 
more distant stations to be used. ' 



INTO THE SANITARY S'J;,ATE OF THE AR~Y ,IN INDIA, l'LXV 

As regards the Madras ~residency, th~re would be n~ difficulty in locating the requisite 
number of troops on the hIlls. The Nellgherry range IS one great hill station sufficient 
for nearly every purpose, and which will shortly be connected, more or ie~s with 
every station by railway; . Other stations have ,also been proposed at Ramandlllllay, 
Shevaroy. and the Pulney hIlls: In the Bengal Presidency the spurs of the Himalaya have 
been chiefly used; but there are many hill districts besides these worthy of careful exami
nation. The chief hill stations in the Bombay Presidency are at MahableshwtIr and 
Mount Aboo. The former from its local position, as already stated, is very wet· but 
many other more available points might be discovered. ' 

The result of our, inquiry into the important subject of hill stations may be given in a 
very few words, as follows :- 0 

1. To redi.lce to a minimum the strategic points on the alluvial plains, and to hold in 
force as few unhealthy stations as possible. 

2. To locate a third part of the force required to hold these points on the nearest Con-
o venient hill station or elevated plain, inclnding in this third, by preference, men whose 
constitutions are becoming enfeebled, and recruits on their first arrival; and to give the 
other two-thirds their turn. 

3. Never to trust to simple elevation as a means of protecting health; but. while 
, occupying the best available elevated stations, to place these (for they want it just as 

much as the stations in the plains). in the very best sanitary co nditioD. 

SANITARIA. 

Besides the hill stations, there are several places along the sea-coast of India which 
have been found very useful in restoring health after certain diseases. The tnost successful 
of these is Waltair, on the Madras coast, which occupies a range of sand hills close to the 
sea, fully exposed to the sea breeze. Others have been proposed in India, at the Cape, 
and especially in Western Australia. The objeCt which these places is intended to serve 
is not the prevention of disease so much as restoration to health after disease. 

The Cape of Good Hope has at various times been strongly recommended for this 
object; but itR distance is so great as tQ render it of doubtful utility, and besides it is 
alleged that the climate of the Cape is not very suitable for Indian diseases. 

'Vestern Australia, though not much nearer, appears to possess many advantages as a 
locality for II. sanitarium. 

We have taken evidence on this point from Vice-Admiral Sir James Stirling, K.C.B., 
late Governor of the Colony; from Staff-Surgeon Rennie, who has been stationed at 
Fremantle for 6~ years; and from Mr. -Roe, Surveyor-GeneraL 

It appears from the evidence of these gentlemen, that the climate, although possessing 
a temperature ranging between 4,)° and 100° Fahr. is dry, fine, healthy, and invigorating. 
That the mortality rate i!l low, and that there are no particular local diseases, That 
water and supplies are abundant and good, and that the most favourable parts of the 
colony could be reached from Calcutta and Bombay in about 20 days by sailing vessel, 
and in from 14 to 16 days by steam. 0 

The evidence on the subject is not so conclusive as to enable us to recommend the 
adoption of Western Australia as a position for a sanitarium; but it is sufficient to justify 
a recommendation that its claims be further inquired into. 0 

We have seen that hill stations are not curative, and that in fact diseased men had 
better be remov'ed out of India. The only question is whether a complete sanitary system 
for the Indian army should include a foreign sanitarium, or whether it would not he 
better to serid diseased men homent once. There is much to be said on both sides, 
hut there is no direct evidence of a decisive character either way.' It is highly probable 
that certain ca£es of disease would so far recover as to enable the sufferers to resume duty 
after a short residence out of the country, and for this class of cases Australia would 
be useful. It is on this ground that we would' advise further inquiry. 

But for cases in which return to comparative health would probably not be accom
panied by the likelihood of return to efficient service, t~e best way would be to send the 
sufferers home. 

As the veterans of the army advance in years the wal·m climate of India out of the 
region of malaria appears to suit them. Bangalore is a striking example. 

o NA.TIVE LINES. 

HIJ.L 
STA1'If/X: 

426D, -12 
5:3-12, 

SG~-8i 
86-1, ;j3~ 

33;j.i, 

Native troops generally hut themselves; but at a few stations there are barracks. Stnti~ 
HuttinO' is the rule and each Illall receives a. small sum from Government for the purpose. report:;, 
0' k 2 0 
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The huts are made of very light materials, bamboo and matting, and cost about two 
rupees. The men generally sleep outside, except in the rains. . The huts differ in 
dimensions, and are riot constructed on any general rule. Those for single men are

J 
say 

10 feet long by 7! wide, and 7 feet high, containing about 525 cubic feet. 
A married soldier b~ilds a hut of from 12to 18 feet long, 12 to 8 feet wide, and 8 to 10 

feel high. . 
The huts are put up without any order or regularity. Nobody interferes; the outnne 

only of the native lines is uJarked out. 
The huts are huddled together, without drainage or attention to ventilation. 
Officel'~ sometimes induce the men to arrange the huts in line, with a space between. 

But of sanitary supervision there is none. 
Natives generally raise the floor of their huts with earth taken from a hole close to the 

door, in which hole all manner of filth is deposited. . 
A native cantonment is nothing but a very bad camp, in which every sanitary pre-

caution is ignored, and the water is often very impure. . 
The only advantage the native possesses is that of having a separate hut. 
Native troops, as might be expected, suffer much in efficiency from epidemic disease. 

According to the returns their mortality is less than that of European soldiers; but many 
men are sent home from their regiments to die from disease contracted in the regiment. 
Such cases are not entered on the death list. The condition of the native lines un-
doubtedly exerts a very injurious influence upon the troops. . 

It is usually considered that little or no sanitary improvement can be carried out 
among natives, on account of caste prejudices, but it may be doubted whether such is 
really the case. Natives, it is stated, would make no objection to clearing and levelling 
ground, drainage, and cleanliness, if it were properly explained to them that it was 
done only for the protection of their health; they object solely on the ground of cost 
and trouble; but if the requisite improvements were made without additional cost to 
t.hemselves, and with full explanations of their nature, it is not likely that any serious 
difficulty would arise. It is, however, superfluous to observe on the necessity of caution 
in dealing with this part of the question.. • 

Apart from any consideration of humanity, there would be a saving in improving the 
condition of native lines. There may be plenty of raw material for soldiers in India, 
but it requires training and drilling. An efficient native soldier costs money; and when 
he gets into hospital, or is invalided, or dies, Government incurs great expense in loss of 
service, medical assistance, &c. Any system of improvement required for stations should 
therefore include native lines. 

NATIVE HOSPITALS. 

Native hospitals have very few, if any, of the conveniences of hospitals in Europe. 
:OSPIT<,\LS. They generally consist of a simply-constructed hut, with a pent roof supported on pillars 

so as to form a verandah. There are numerous doors, and unglazed windows with 
wooden shutters, which are the usual means of ventilation. Two or three small rooms 
are generally cut off from the end of the hut or the corners of the verandah, and there is a 
court behind containing privies, cook-house, dead-house, &c. The hospital construction 
and administration appear to have been framed on the habits of natives, rather than on 
what is necessary for the recovery of sick. There seems to be no regulation as to the 
amount of bed space. The allowance per bed in different hospitals is 294, 386, 570, 
620, 840, J ,000, 1,.500, up to 1,700 or 1,800 cubic feet. There are no lavatories and no 
proper baths. The sick wash according to their own habits, and there are tubs ill which 
they can sit to have water poured over them. Ablution is generally performed in the 

Ie Ab
acts of 

~~tional . 
ports. 

open air in the verandah, or the patients are allowed to go home to wash. In one native 
hospital the sick are allowed to wash and bathe in a tank in front of it. The means of 
cleanliness for sick are admitted to be altogether insufficient for medical purposes. The 

• 5881. medical officer has no control over diet or cooking, and hen.ce patients often make them
~ lsNight- selves ill by errors in quantity or quality. The cook-houses have only native fireplaces; 
, alc's ob· they are sometimes close to the privies and dead-houses, and the smell pervades them. 
"~~!~7:R' . The privy is. merely a walled off space kept clean by sweepers. In the ordinary sense 

of hospital office!'. there are none. Sometimes the surgery is used for all purposes. The 
attendance on the sick is insufficient. In one hospital of 30 beds the only attendant is the 
assistant apothecary j but in this, as in other similar cases, native orderlies may be 
obtained from the regiment. Bedsteads arc usually of wood j the natives appear in some 
cases to supply their own bedding, and in others beds are given out on the requisition of' 
the surzeon. Hospital washing is done by washermen, occasionally by comrades. 
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In practice the sol~ function of the medical officer in these native hospitals is to order 
drugs. The only t}ung don~ to. promote the recovery o~ comfort of the sick is to supply 
drugs. In everythlDg else, In diets, baths, ~c., the medical officer has no power. . 

The system seems ~o ~e the growth of circumstances, and of an indifferent deference 
to supposed caste preJudices. 

~ittle attempt seems to ~ave been m~de to conciliate with such native prejudices or 
habits the use of means which are essenttal to the recovery of the native, quite as much 
as, or more so than to that of the European. 

~his wi~e conciliatio~ would effect great improvemen.t in th~ st~tions among healthy 
native soldiers. Could It not be extended also, by considerate mqUlry, to the sick? 

SANITARY ADMINISTRATION. 

NATIVE 
HOSPITALI 

At the three seats of government, Calcutta, Madras, and Bombay, s'anitary powers are SANITARY 

vested in local cOIm:ni~sioners appointed by Gove:nment: But there appears to pe no ADlfINISTl:! 

one on .these commissions speclall.~~ conversant with sU~lltaryworks. For in each city TWN, 

the sumt.ary stat~ ~f the populatIOn, a~ regards dramage,. water-supp.ly, cleansing, 
constructIon of bUlldmgs, and general samtary arrangements, IS as bad as It can well· be. 
lt is hardly an exception to this, that Bombay has recently obtained, for the first time 
since it came under British rule, a water-supply; or that Calcutta. is about to b~ 
drained, for drainage and water-supply are only two portions of one system, and not two 
separate systems. Nothing has yet been done in Madras. And as sanitary measures 
to be effectual, mustoe carried out as a whole, and not partially, it cannot be said that 
~ven t.he se.ats of Government have, up to the present time, made any efficient progress 

. m samtary Improvement. . 
Sir C. Trevelyan states that, before he left Madras, he prepared af scheme for the 5305. 

reconstruction of the municipality on a sufficiently popular. basis to interest the inhabi-
tants; and through this to lay the foundation of sound sanitary improvement, by th,e 
introduction of a conjoined system of drainage and water-supply. But up to this present 
time nothing furtber has been done. 

So far as the evidence before us relates to otber large cities and towns, there is no 
sanitary administration whatever; so that, to all intents and purposes, this important 
administrative department has to be created for India. 

The sanitary police of bazaars is, with few exceptions, of a most inefficient character. Vide ab
The administration seems to vary at different places, and to be confined chiefly to surface stra~t of 
cleansing. The power is exercised by tbe cantonment magistrate, but on no definite ~tatlO:al 
system; sometimes carts and sweepers are allowed, in other cases the people are held epor s. 
responsible for tbeir own cleanliness. Certain bazaars and cantonments are described as 
being" clean." But the majority bear no evidence of any consistent sanitary authority 
being in existence. . 

The sanitary state of the lines is under the mi.litary authorities and medical officers .. 
But hitherto .this part of the administration has been far f!"Om efficient, on account.of 
its not being special enough. Referring to' this subject, Sir R. Martin states tbat, 
although generally throughout India the arrangements are admirable for the cure 
of disease, they are not B.t all so for tbe prevention of disease, that, for this great 200. 
purpose, they are almost universally wanting; that there are no proper sanitary officers; 216-218. 
that 110 knowledge whatever, either of mi.litary hygiene or of preventive science, has 
been exacted from medical officers; that indeed a sanitary department is altogether 
wanting; that any knowledge obtained by medical officers has been too often obtained 
at the expense of the soldier. ., 

An examination of tbe stational retUInS shows that the proper functions of officers 5498, 5499 
of health are n.ot even recognized, and that there is neither order nor system in the 
administration. 

V cry important improvements have been recently introduced into Her Majesty's service, 
which will in time remove some of the evils so far as stations are concerned. A practical 
scbool, in whiCh hygiene is taugbt, is now in operation at Netley, and all candidates 
for commissions in the army medical service are required to undergo this course . of 
instruction. In the present transition state of the Indian service all'Indian medical 
officers must also attend tbis school. In a few years therefore the army will be supplied 
with :l. considerable number of men competent for ordinary regimental sanitary work. 
AccordinO' to the new medical reO'ulations, in force in Queen's regiments, medical officers 

o b h . d' have now certain defined sanitary powers in inspecting and reporting to t elr comman ID~ 
officers, who are required to ct,trry out their recommendations, or else t? state their 
reasons for non-compliance to the superior military authority. Special samtary officers 
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can be appointed to this work in garrisons, camps, and stations, or, if such officers 
are not appointed. the principal medical officer is required to do the duty. Reports 
arc made to commanding officers, and are dealt with as already mentioned. 

This procedure was in operation in India during the mutiny, and" was leading to an 
" immense amount of good," when the service was discontinued. We nre of opinion that, 
if the regulations were enforced at every station, they would cffect all the good they arc 
capable of, so far as the stations are concerned. These' regulations, of course, arc 
applicable only to the removal of easily-removed causes of disease. They can effect no 
improvtment as regards drainage, water-supply, the laying out of stations and bazaars. 
and works, generally requiring a large outlay, such as are executed under the' Public 

. Works Department. 
This department at present has no special sanitary direction, and as we have shown, 

even the latest constructed barrack errs in the most:important particulars. 
Much of this evil might be avoided in time to come by requiring all cadets of engineers 

at Brompton to attend a special course of hygiene, which they have a right to do 
(by the army medical school regulations). 

It follows from what has been said that, except for regimental and certain stational 
purposes, there is no sanitary authority or administration in India, and no means of 
'bringing the large experience acquired in dealing with sanitary questions, as regards 
towns, stations, and barracks, including the description of works which have been 
successfully introduced at home, to bear on the Indian question. The time has now 
arrived to supply this deficiency in each presidency. 

There are no doubt cons.iderable difficulties in the way of organizing an efficient 
sanitary service for India, and in adapting it to the various exigencies of the country, but 
there are nevertheless certain leading principles which should be kept in ,;iew in any 
administrative arrangements to be introduced for the purpose. It is, for example, of 
great importance that the procedure should be as far as possible uniform in each pre
sidency, and this could be best secured by appointing commissions of health, one at 
each seat of Government, representing the various elements, ci\-il, military, engineering, 
sanitary, and medical, on the co-operation of which depends the solution of many health 
questions. \V'e are of opinion that such commissions are necessary also to give a prac
tical direction to sanitary improvements and works. 

Their functions would be chiefly consultative and advising on all questions relating to 
the selection and laying out of stations, proper construction of barracks, hospitals, and 
other buildings, drainage, water supply, cleansing, and general sanitary supervision in 
stations, cities, and towns, and on the prevention and mitigation of.epidemic diseases. 

To fulfil the other object of taking advantage of home experience, it would be neces
sary to afrOI'd these commissions every needful information on the most approved and 
economical methods of laying out sanitary works, and in thos~ healthy principles of 
construction and improvement of barracks and hospitals which have been successfully 
carried out in England. but which have still to be introduced into India, and adapted 
to the circumstances of the country. The sanitary improvements which have been 
recently introduced at home military stations, and which are about to be carried into 
effect at certain foreign stations by the War Office, as well as the improved principles 
of construction in barracks and hospitals now in use, were adopted on the advice of 
a Commission specially appointed by the War Office to inquire into the subject. ,The 
questions which arise out ofthe evidence from the Indian stations, are of the same naturt.' 
as those which have come under the examination of, and have been dealt with by, the 
War Office Commission, and it would be highly advisable to make their experience 
available for India by adding to the existing commission an engineer and a medical 
officer conversant with Indian sanitary questions, or to form a similar commission in 
England for this object. Such a commission, if considered preferable, ~hould include 
members specially conversant with recent improvements, militar'y and civil, an engiuecl' 
of Indian experience who has given attention to sanitary works, and a medical member 
acquainted with the sanitary question as it presents itself in India. The fbnctioll 
of such, 11. commissi,o~ could ~f co~r~e be con~ultative only. It would siml?ly be 
the medlUm of adVISing and mformmg the IndIan Government and the wesldency 
commissions on the latest improvements and 'on the best principles of samtary con
struction. Fer this purpose, it might give its advice on the healthiness or otherwise of 
plans, and as to the sanitary details of buildings to be occupied by troops; on the best 
and most economical methods of water supply and drainage: it might collect and 
publish useful information and instructive matter regarding improvements, and it might 
possibly be able to gi\'c lJ. more practical direction to the educatlO11 of cadets of engineers 
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de~ti~ed for service in India, to enable them to devise wor,ks and improvements on healthy 
pnnclples. . " 

It would ~n no ,~ay interfere with perfect freedom of a~ti?n. It would place at the 
disposal of the IndIan G overnmcnt and prcsidency commISSions the latest. experience 
classify 'and generalise the results of their several publications in a summary form' 
and thus enable all to arrive at a more satisfa<;tory decision as regards measures to b~ 
carried out for protecting the health of troops than would otherwise be possible. 

As to the executive authorities by whom sanitary measures will have to be 'carried 
into effect, ~ve appr~hend that,. as regards mili~ary bliildinlSs and stations, the powers 
should remam. as at present wIth the department of PublIc Works, whose plans and 
. proposals would have to be submitted t.o the ptesidcncy commissions for opinion on points 
affecting health. 

All plans of sanitary works and improvements, which might be proposed for native 
towns connected with stations, should also be submitted for advice and opinion to the 
presidency commissions. 

It would be very advisable to begin ·this great work with the seats of Government, 
and to select a few ,of the more important' stations to be thoroughly improved as 
examples. This course would at once afford the necessary administrative experience 
and a basis would be laid for future progress. ' 

Much time must necessarily elapse before much progress is made, but we fear this· 
is inevitable. 

RECAPITULATION. 

SANlTAlll' 
ADMINISTRA· 

TION. 

Our inquiry has shown-
1. That by far the larger proportion of the mortality and inefficien'cy in the Indian RllCAPITU

army has arisen from endemic; diseases, and notably from fevers, diarrhooa, dysentery, LATIOlf. 

chqlera, and from diseases of the live.r. 
2. That the predisposition to these diseases is in part attributable to malaria, in con· 

junction with extremes of temperature, moisture, and variability. . 
3. But that. there are other causes of a very active kind in India connected with 

stations, barracks, hospitals, and the habits of'the men, of the same n'ature as those which 
are known in colder climates to occasion attacks of these very diseases, from which 
the Indian army suffers so severely. •. 

In examining into these causes, we find that the stations generally have been selected Bad selec
without reference to health, and mainly frOID accidental circumstances, or for political and t~on of sta

military reasons. Many of them are situated in low, damp, unhealthy positions, deficient tlOns. 
in mea.ns of natural drainage, or on river banks, close to unwholesome native cities or 
towns; . 

The towns and bazaars in ~he vicinity of lines are in the worst possible sanitary Bad sanitar 
state, undrained, unpaved, badly cleansed, often teeming with offensive and dangerous Il~ate ofna
Iiuisances ; with· tanks, pools, and badly-made surface gutters, containing filth and foul tlvde btowns . 

h d d . h h ' h d ul· h ail azaar, water; t e area overcrow e Wit. ouses, put up WIt out or er or reg anty; t e 
external ventilation obstructed, and the houses overcrowded with people; no public 
latrines, and every spare plot of ground covered with filth in consequence; no water-
supply, except what is obtained ,from bad shallow wells and unwholesome or doubtful 
tanks. These towns and bazaars are the earliest seats of epidemics, especially of cholera, 
before their ravages extend to the European troops in the vicinity. , 

None of the stations have any subsoil drainage; and there are no otlier means of' Sanitary 
removing the rainfall except surface gutters. The ground about the lines is often def~cts of 
.broken up in pits and hollows; filled with stagnant water, or it is traversed by unwhole- statIODS. 
some ravines or nullahs. In certain states of the weather and wind, nuisance is expe-
rienced . in the lines frOID these causes, and from the foul state of neighbouring native 
dwelli~gs. Many of the older stations are irregularly built; and the buildings are 
arranged so as to interfere with each other's ventilation. 

Both barracks and hospitals are built at or close to the level of the ground, without Defects ill 
any thorough drau!!ht between the floors and the ground. And the men, both in barrack CfoDbstructklfll 

. ~ I . fi h· 11 0 arrac s rooms and SIck wards, are exposed to damp and ma ana rom t IS cause, as we as and hospi-
from want of drainage. The ventilation is generally imperfect; and from the arrangement tals, . 
of doors and ,windows, men are exposed to hurtful draughts..l\fany of. the rooms are ~)ver-crowc 
too high, and as a consequence there is mllch surface over·crowdmg, botb ID barracks and mg. • 
hospitals, although with large cubic space. In a number of instances both,the space and 
urea per bed are much too small. . . 
. Barracks and hospitals haxe frequently no glazed windows, and only wooden shutters. Want of 
Both barrack rooms and sick warus are, as a rule, dark. . light. 

k4 
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RECAPITU· There are often four, or even six, rows of beds between the opposite doors or windows, 
LATION, increasing greatly the already existing difficulty of ventilation and exposing the inmates 

!: Bad position to foul air. 
of beds. The greater propOl~tion of the force is lodged in"'barrucks in such large numbers per 
~Ilrract ld room as to be very injurious to health; many of these rooms being several hundreds of 
looms 0 feet in length, and some of them containinof'f' from II. quarter to half of a regiment each! too many 
men, W· ater sources have been, with one. or two exceptions, selected without analysis, 
Defects in although it is always hazardous to omit this precaution. The supply is taken from shallow 
water· wells a~d tanks, both of which are very liable to pollution. In a few cases, the water. 
supply, is derived from rivers. It is drawn by dipping, and carried in skins, thereby increasing 

its impurity. No precautions are taken for purifying drinking water, and the whole 
arrangement results in a supply of water (for drinking and culinary purposes) of a bad 
or doubtful quality, and such as would be rejected in any improved sanitary district in 
this country. This unsatisfactory condition of the water supply is one of the cardinal 
defects at Indian stations. 

Deficient 
means of 
cleanliness. 
Cooking, 

Ablution and bath accommodation is often very deficient" and sometimes there is none. 
Very often there arc no baths, and where baths exist there are not enough. 

Means of cooking are primitive and imperfect, hardly suitable for permanent barracks, 
although the cooking is considered sufficiently varied~ 

Latrines and Privies and urinals are generally of a bad or defective construction. The contents are 
urinals. removed by hand, often producing great nuisance. No drainage for either privies, 

ablution rooms, or cook·houses: the foul water is received into cesspits or carried away by 
hand. 

Hospital 
defects, 

lla.tion. 

Clothing, 

Drink, 

Hospitals lire constructed on the same general plan as barracks. They have no proper 
ablution or bath accommodation; no water~closets, only open privies situated at a 
distance; no drainage, no water supply, except what is drawn and carried by hand labour. 
The bedsteads are often of wood, instead of iron, and mattresses and pillows of various 
materials, instead of hair, as they ought to be. 

No trained attendants are provided for the sick. 
The soldie~ has a complete ration of' good quality; but the ration is not varied to 

provide against the effects of the soldier's sedentary hahits ; and no difference is made 
for the cold and hot season. For the hot lieason the ration contains too much animal 
food and too little vegetable. Mutton is not issued often enough. 

Flannel underclothing would be very advantageous, and a better system of supplying 
boots for troops is required. 

The use of spirituous liquors is highly detrimental to the soldier's health in India, and 
Intempt>r. is one of the chief personal habits which injure him physically and morally. Abstinence 

from spirits has always been attended by greatly· improved health, even under circum
stances otherwis.e unfavourable, and by diminution of crime. The only advantage of the 
issue of spirit~ in canteens is stated to be that it prevents the soldier from obtaining more 
unwholesom(,) spirits in the bazaar. The moderate use of malt liquor or light wines is 
much less injurious to health than spirits. 

anee, 

Connected with habits of intemperance and want of occupation, is the prevalence of 
syphilis, a disease which oBcasions a large amount of inefficiency and invaliding. . 

Deficient Means of recreation are few, of exercise none, of instruction limited. The soldier's 
means. of in· habits are seden tary where they ought to be active. He is led into vice and intem
strucLI~n aud perance. He has no means of occupying his time profitably. He complains of the 
recreatIOn. . d 'f h' l'f' Th' h' h h' d' d 11· f 

Results of 
removablo 
cnuses of 
disease. 

weary sameness an ennuI 0 IS I e. IS, toget er WIt IS let, an a owance 0 

spirit and malt liquor, is bad for his health-physical as well as moral health. 
Making every allowance for the influence of climate, which, however, is altogether 

secondary, except as increasing the effect of removable causes of disease, the whole tenor 
of t.he evidence proves that the bad sanitary conditions enumerated, together with 
unfavourable habits as to diet, intemperance, and want of occupation, on the part of the 
men, are cau~es sufficient to account for a large part of the sickness, mortality, and 
invaliding occasioned by those diseases from which the army in India mainly suffers. 

\ State of The arrangements for the prevention of disease are either nOll-existent or most 
:sa,ni:ary ~d- deficient. There are no propel' sanitary authorities in towns, no trained officers of health 
ministration. • . d h b h . b' d' d l' m any town or cantonment, an no means were y t e expenence 0 tame 111 ea mg 

with sanitary questions at home can be rendered available for India. Until recently, no 
means on the part of medical officers of l'ecei,'ingeducation in military hygiene and 
sanitary knowledge existed; there was no recognition of the sanitary clement in the army 
medical service. At present there are no means of bringing trained sanitary knowledge or 
expe,rience to bear on the selection of sites for stations, or on the laying out of stations 
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or bazaars with the requisite sanitary works, or on the planning or construction of RECAPITut.A_ 

barracks and hospitals on sanitary principles.. . TIOX • 

. Under the. new medical regulations, m~dical officers are e~powercd to m~ke repre~cnta
.lIOns regarding removable causes of dIsease to commandmg officers, which will so far 
meet the requirements of regiments; but otherwise there is neither order nor sy,.tcm in 
sanitary administration. 

H!l1 stations are .proposed liS ~ means of .being able at once t? remove the troops from Hill st:ltions. 
the mfluence of chmate, malana, and samtary defects of statIons and barracks into a 
healthy region. The evidence proves that these stations are useful chiefly for prevention 
but not always for cure of disease; that they are suitable for children, and for health v 0; 
ailing men, but not for unhealthy regiments, especially those suffering from bowel com-
plaints; that about a third part of the troops might be located on hill stations, or on 
other high end healthy positions in rotation, with advantage to health; that althouoh 

·the number of stations in malarious regions should he diminished as far as practicable, 
and the troops removed to healthier localities, t~ere are certain strat~gical pcints (yet 
undecided) which must be held, whether healthy or unhealthy, and the force on the 
hills must be consid,ered as a reserve for the purposes of health. 

Although several excellent hill stations are in use, they are not sufficiently convenient 
for many stations; and an increased number is required.· Very careful examination 
and trial of the climates of new sites should be undertaken. The evidence farther shows 
that there has been great neglect of sanitary measures at existing hill stations, giviDO" 
rise to serious disease and mortality. ' 0 

Stations on the plains and slopes of India up to 1,500 feet, and on the raised coasts of Ele,'ateu 
the sea, are comparatively salubrious. They only require adequate sanitary arrangements. plain 

S · ]. d dId h b d fl' statJon~. tatIons on ow JOun ~te an s are ot e soma ana. LowlamI 

Native lines are laid out, and huts built~ without sufficient reference to health. ~tatiOllS. 
There is no drainage, 'clearing, or levelling, and little attention to cleanliness or venti- Native lillt's. 

~oo. • 
Native hospitals are almost altogether wanting in means of personal cleanliness or 

bathing, in drainage or water-supply, iu everything in short except medicine. The 
medical officer has no control over the patiellt's diet. There are no trained attendants 
on the sick. The evidence shows that, by management and conciliation, much might be 
done to improve the sanitary condition of native lines, as well as the state of native 
hospitals., 

'Ve have, in the course of our inquiries, ·endeavoured to ascertain the probable excess 
of mortality in the Indian army occasioned by the sanital'y defects we have described, as 
well as the reduction of mortality which would follow on the adoption of improvements in 
existing stations, combined with the use of hill stations, and the abandonment of as many 
unhealthy localities as may be practicable. The statistical evidence shows that the 
mortality varies from 1l~ per cent. in the most unhealthy, t.o about 2 per cent. in the 
most healthy places, even in their present unimproved state. It has been estimated that 
the lowest of these rates, or 2 per cent., (double the rate at home stations since the 4543, 5.)69. 
introduction of sanitary improvements,) may be taken as the possible mortality under 
improved sanitary conditions. . 

The annual death rate for the whole of India has hitherto been about 69 per 1,000. 
The proposed European establishment is 73,000 men, and will, at the present rate of 
mortality, require 5,037 recruits per annum to fill up the vacancies caused by death alone . 
. A death rate of 20 per 1000 would require only 1460 recruits per a.nnum, so that the 

. excess of mortality is 3570 lives per annum. . 
Estimating the cost of recruiting, training, and landing plen in India at no more 

than 1001. per man, the excess of mortality will be equivalent in cost to a tax ?f nearly 
1,000l. per diem, irrespective of the cost of the extra sickness indicated by a high death 
rate. . 

A careful examination of the causes of disease and of the character of the diseases 
prevalent at the more healthy stations, would lead us to hope e\'entually f~r a greater 
saving of life than we have here estimated. Causes of disease, such as eXIst at these 
stations, would, even at home, be sufficient to account for one-half of the 20 per 1,000; 
and if the time should ever arrive when; under the influence of imp~oved. cult~re, 
drainage, and sanitary works, India should be freed from the local malarIa whIch eXIsts 
everywhere there now, as. it once did in some form or other over Europe, we may 
cherish the hope of realizing what statistical inquiries appear to point to, namely; that 

. 1 ' 
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I RIlCAl'ITIlLA- the natural death rate in times of peace of men of thesol~iers' ages ,in lridia, will be :ti? , 
TION, 

5569. 

more than 10 per 1,000 'per annum. ;' .. ' ." T" 

But a reduction of mortality also indicates incl;eased' physical strength and greater' 
fitness for duty in the army generally, ,as well as a smaller proportion of" constantly 
" sick" in hospital; and hence a greater effective numerical strength. ' .' 

Fewer recruits would be required to supply the losses, from disease, a point of very 
great importance, in regard to which Sir A. Tulloch states that he very much questions 
whether, with the mortality rate of the last 40 years, it would be possible to keep up an 

I army of 70,000 men in India. And he says that from what he knows of recruiting, this I country \would not be able to fill up the gaps occasioned by death, and at the same time 
supply the vacancies occasioned by invaliding, and by the return of time~expired men; 

Apart therefore from the question of humanity, the introduction of an efficient system 
of hygiene in India it:! of essential importance to the interests of the empire. . 

The following recommendations are founded on the practical conclusions at which we 
have arrived. .' . . . . 

. , 

RECOMMENDATIONS. 

. TIONS. 
, RECOlfMEND1 1. That no recruit be sent to India under 21 years of age, nor until he has completed 

his drill at home, and that recruits be sent direct fromhbme to India, so as to land there 
early in November. . . 
• 2. That no spirits be issued to troops on' board ship, except on the recommendation 
of the medical officer in charge. . . 

3. That the sale of spirit~ at canteens be discontiilUed, except in specific .cases on the 
recommendation of the 'medical officer, and only nialtliquor or light wines allowed. That 
the sale of spirits in military bazaars be madeilIegal,and, as far as practicable, suppressed. 

4. That the ration be modified to suit the season; that flannel be introduced as 
under-c1ot4ing, and a better system of supplying boots introduced. ' 

.5. That the means of instruction and recreation be extended to meet the requirements 
of each station. That covered sheds for exercise and gynmastics be ,provided, and that 
gymnastic exercises be made a parade. That libraries be. improved, a better supply of 
books and periodicals provided, together with reading rooms, well lighted at night. 
That only coffee, tea, and other non-intoxicating drinks ,he sold to the men at these 

,rooms. That workshops be established, and also soldiers' gardens, in connexion with 
the station, wherever practicable. That the proposal made by Sir C. Trevelyan of 
selecting and educating soldiers of good character for subordinate .offices in the adminis
trative departments be tried. 

6. That until the mortality be reduced, the period of service' in India be limited to 
10 years. 

7. That provjsion be made for passing invalids at the port of embarkation without 
delay, and for their.immediate shipment home. 

S. That works of drainage and water-supply be carried but at all stations. ,That all 
existing water sources be SUbjected to analysis, and those rejected which contain matters 
injurious to health. That the present method of drawing and distributing water be 
discontinued wherever practicable. That all water used for drinking purposes be filtered, 
or otherwise purified. . 

9. That all future barracks and hospitals be erected on raised basements, with the air 
circulating under the floors, and that, in all existing barracks and hospitals, the floors be 
raised as much as possible, and a free current of air allowed to pass beneath t~em .. 

! .' ., . 
; 10. That all new barracks be constructed to hold no more than a quarter company III 
{ each building, or at most half a company in one building in two separate rooms having 
I no direct communication,with each other .. That hospitals be constructed in,detached 

pavilions containing no more than from 20 to 24 beds. That future ~arracks and 
hospitals be arranged en echelon to receive the benefit of prevailing winds. And that 

. detached cottages be erected for married soldiers. . , ..' , 
11. That barracks and hospitals be in future constructed with single verandahs only; 

and for no more than two rows of beds between the opposite WiDQ,OWS. . 
12. That the cubic space per man in future barracks be from J JOOO to 1,500 ~eet, and 

the,s~perficial area from so to 100 square·feet,varying according to the airiness of the 
pOSItIOn. The same space and area to be allotted in, existing barracks. :-, . ". , 

13. That the beds be so arranged,. with respect-to. windOWS, doors, an,d' w~n spaces, 
as tp ensure the benefit of free ventilation,t 'without e:xposingthe men to draughts." 
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.. That,iIl existing barrack Sf where the space between the doors is .too small to admit of RECO~IMEND. 
this, precautions be taken to shelter. the beds from' draughts. That, in all future TIONa. 

barracks, the wall space be made suffiCIent to keep the beds at the least three feet apart 
and at the same time out of the door draught.' ' 

14. That the ventilation of barracks and hospitals· be sufficieI;ltly provided forinde-
pendently of doors and windows: ' 

. 15. That in aU cavalry barracks, saddlery rooms be provided, and saddles removed 
Olit of the barrack rooms.· , 
. 1.6. Th.at /!-ll barracks and hospit!J.ls be. provided w~t4 sufficient glaz~d window space 
to lIght them, and that they be better lIghted at Dlght. Gas to be IDtroduced where 
. practicable. 

,17. That all barracks be provided with sufficient ablution and bath accommodation, 
with a constant water-supply .. That drinking,.fountains supplied with filtered water be 
provided.. . 

18. That barrack cook-houses be improved and better ventilated. • 
19. That wherever practicable irorr or earthenwar~ water latrines, supplied with water, 

and drained to an outlet, be introduced instead of the present system; that, where this is 
impracticable, all cesspits be abolished, and metal or earthenware vessels, to be removed 
twice a day, substituted. That improved urinals, supplied with a jet for lavatory pur
poses, as well as with a free supply of water for the cleansing ·and drainage of the urinals, 
be provided. . . 

20. On the subject of venereal disease, and the means to be employed for its diminution, 
we refer to the suggestions made by us under that head in the body' of the report. 

21. That wherever there is a deficiency of married quarters, the same be supplied. 
22.· That the cubic space iIi hospitals be fixed at 1,500 feet and upwards, and the 

superficial area at from 100 to· 120 and 130 square feet per bed, according to the 
healthiness ofth~ position; and that the wall space pei' bed be never less than eight • 
feet. In existing hospitals the same space and area to be allowed. 

23. That every. hospital be provided with a constant supply of pure filtered water, 
and with drainage;' '. . 

24. That every hospital be.provided with.abhitio:n accommodation, with fixed basins, 
and with baths, having hot and cold water laid on, conveniently accessible from the 
wards.: . 

2.5. That, wherever practicable, water-closets, with drainage and water-supply, be 
introduced for'hospital wards, and privies converted into water latrin~s. 

26. That the hospital diet tables in use at home stations be adopted in India as far 
as practicable, and the hospitals supplied'with properly trained cooks. . 

27. That trained ho~pital attendants be introduced into all hospitals" and that female 
nurses, under the new medical regulations, be introduced into large general hospitals. 

28. That in future every regiment in India shall have an adequate number of hospital 
orderlies from its own ranks to provide personal'attendance for the sick. . 

29. That ~he number of general hospitals in !ndia be increase,d by the orgaD!zation 
of such hospItals, under the new medical regulatIOns, at the largest European statIOns. 

30. That the strategical points ·.o£. the. . .countryJwhich 'must be occupied, be now 
fixed, with special reference to reducing as far as possible the. number of _unhealthy 
stations to be occupied. . : 

31. That a sufficient number of hill stations, or of statiolls on ele,'ated ground, be 
provided; and that a third part of the force be located on these . stations in rotation. 

32. That the' sanitary duties of regimental, garrison and inspecting medical officers; 
prescribed in the new medical regulations of October 7, 1859, be apphed or adapted to 
all stations in India.· And that properly trained army medical officers of health be 
appointed to this service at the larger stations. . 

33. TheCommission entirely approves of medical candidates b~ing ~equired to undergo 
the course of instruction, including military hygiene, at the army medIC!11 school, and are 
of opinion that practical training in sanitary science is of the greatest Importance to the 
public service.. ._ 

34. Considering also the consta~t reference to sanitary subjects necessary' in carrying 
out public works in India, they consider it requisite that ~~er~ cadet of engmeers should 
attend a course of sanitary instruction at Chatham~ 

. I 2 
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35. In order to the gradual introduction of. sanitary improvementS for barracks, 
hospitals, and stations, as well as in the seats of Government and throughout towns 
in proximity to military stations,. t~ey recommena. the appointment ·of commiss~ons 
of public health, one for each preSIdency, so constItnted as to represent the varIOus 
elements, civil, military, engineering, sanitary, and medical; to give advice and assist
ance in aU matters relating to the public health, such as selection of new stations and 
the sanitary improvement of existing stations and bazaars; to examine new plans for 
barracks and hospitals; to advise on the laying out of stations and bazaars, the sanitary 
improve\llent of native towns, prevention and mitigation of epidemic diseases, and 
generally to exercise a constant oversight on the sanitary condition of the population, 
European and native j to report on the preyalence, causes, and means of preventing 
sicknt:ss and disease; and further, that administrative measures be ad.opted to give effect 
to the advice of the presidency commissions. That trained medical officers of health 
be appointed, to act in peace as in war, in connexion with these commissions; 

36. That in order to render available for India the experience obtained in dealing with 
a11 classes of sanitary questions in England, two officers. of the Indian Government be 
appointed in England to be associated with' the War Office Commission for this special 
purpose: unless it should be thought preferable to appoint a similar commission specially 
for the Indian Department. . 

37. That. a code of regulations, embodying the duties and adapted to the specialties 
of the Indian sanitary service, be drawn up and issued under authority. 

38. That the system of army medical statistics at present in use at home stations, be 
extended to all stations in India. . 

39. That a system pf registering deaths and the causes of death be established in the 
large cities of .India, and be gradual1y extended, so as to determine the 'effects of local 
causes on the mortality of the native as well as of the European population; the results to 
be tabulated and published annually by the Commissions. 

All which we humbly certify to Your Majesty. 

(Signed) 

T. BAKER, SCC1·cta?'y. 

Dated 19th lIJay 1863. 

STANLEY. 
PROBY T. CAUTLEY. 
J. R. MARTIN. 
j. B. GIBSON. 
E. H .. GREATHED .. 
W. FARR 
JOHN SUTHERLAND . 

(LS.) 
(LS,) 

_ (L.S.) 
(LS.) 
(L.S.) 
(L.S.) 

. (L.S.) 
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TABLE 3,-ANNUAL COST in £ of 1,000 of the QUEEN'S TRoops in INDIA, I , 
Exclusive of COST of Staff' Charges; Camp Equipage, Ammunition, Arms, St.ores, Pun,kahs, ieading, 

Hospital Attendants, Medicines, and Transport in India, 

'. l 

Strength . Officers - .'. -
, {All r~nks ' "' - -" 

~on-commi88ioned Officers and Men 

.ALL RANKS - - - -
"T. 'OfficQrs '. • - -
II. Non-commissioned Officers and Men 

I. Officers:- ' 

II. 

Pay and allowances - -
Passage money - -
Non-effective charge - -

Non-commissioned Officers and Men :-
I, Pay, clothing, and maintenance - -
2, Passage'money - - - -
3, Levy. money, depot, and recruiting ex

penses. 
4. Non-effective charge 

1. Pay, clothing, Bnd maintenance of Non-com-
missioned Officers and Men :-

Pay and allowances - • • -
Vic:tuals ~ - - • • 
Clothing. - • - • 
Barracks - • - - • 
Wives and children of soldiers, good-conduct 

pay, head money, lascars, &c. &c. 

2, Passage money of Non-commissioned Officers and 
Men:~ 

Passages outwards of relief regiments -
. " homewards of regiments recalled .. 

" .. outwards of drafts - - -

" 
homewards of invalids - ., -, 

3, Levy money, depot, and recruiting expenses :-
Levy money - . ~ • - -
Pepot and recruiting expenses, for depot of 

one ,company. 

4, Non~effectiv\l charge of Non-commissioned Officers 
and Men - - - • -

Infantry, 

1,000 
37 

963 

£ 
81,633 , ~ , . 
20,637 
60,996 

17,366 
1,500 
~,77I 

43,329 
5,569 
4,716 

7,382 

Cavalry, 

'1,000 
58 

942 

£ 
,J02,400, ~. 

39,368 
·63,032 

34,362 
2,230 
2,776 

45,420 
5,440 
4,951 

7,221 

Artillery, 

1,000 
32 

968 

£ 
83,700 __ 

'----16,68'4 
67,016 

13,912 
1,240 
1,532 

48,480 
5,599 
5,516 

7,421 

------------------------1-----------
15,150 
8,672 
2,617 . 

13,150 
3,740 

J,509 
1,348 
1,512 
1,200 

869 
3,847 

7,382 

17,780 
'8,480 
2,560 

12,900 
3,700 

1,477 
1,318 
1,470 
1,175 

1.493 
3,458 

7,221 

20,180 
8,710 
2,630 

13,200 
.3,760 

1,.518 
1,355 
1,526 
1,200 

1,963 
3,553 

7,421 

NOTlll.-The Table may \e read thus :-The cost of maintaining an infantry regiment in India of 1,000 strong is 8l,6331.; each 
soldier costs s11. 6'33 florins, or s1I. 1,28, Sd, This is eXc\UlIivtjofthe cost of the staff, of arms, ammunition. hospital supplies, &c, 

I 

TABLE 4,-AVERAGE ANNUAL MORTALITY at certain Periods of Service in the Three Presidencies of <the 
EFFECTIVES of the European Forces of .the late East India Company; 

-
Average Annual Rate of Mortality per 1,000 in 10 Years,· , 

YeaTS of Service. , 

I I I INDIA, Bengal Madras. Bombay, .. 
I 

0-1 years · - - 65'2 78'1 73'9 ·31'4 
1-2 

" · .' - · 53'6 74'0 . 40'7 33'4 
2--3 

" · :. :.. 56'2 61'7 73'3 37'4 ' 
3~ 

" · , · · 49'3 54'2·· 28'9 66'6 
4-5 

" · - · 44'1 71'5 20'5 39'9 

0-5 
" - · - 54'0 68'7 42'9 38'4 

5-10 47'0 
, 

64'0 35'2 36'0 " · · · 10-15 
" · - · 52'S . 69'1 43'2 45'3 

15-20 
" · - · 43'0 .62'2 33'1 31'9 

20 and upwards ,. · " 62'5 76'9 43'3 102'0 
. , i -.....-- ----Total. - · 51'2 67'2 39'5 38'4 

,. .-

• No·tE.-The average annual rate of mortality in,the Table is,forthe to years 1847-1856 in the Bengal and l\fadras presidencies, 
and for the 10 .years IS46~9 and 1851-56 in thep~id.encl;~fBom~y" The ra~ qfmortality for this period was conlliderably 
beloW' the preVIOUS average,ll!, Mildtw anc1. B<1mbal' , ,.l,,.: :./ .,. " '. c. 
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TABLE 5.-INDIA. The CASUALTIES in the EFFECTIVE NON-COMMISSIONED OFFICERS and MEN of the 
Local European Forces during the Years 1847-56. . .... 

~ ".' Strength. 
Casualties. Rate per Cent. 

--
Year of Service. (Years of Deaths. I Invaliding. I, I All 

I Life.) D.+L Deaths. I Invaliding. I D:+I. All 
(D.) (I.) Causes. (D.) (L) Causes . . 

0--1 - 14,390 ,. 938 45 983 1,547 6:52 '81 11'83 10'75 

1-'-2 - - 11,630 623 88 711 1,085 5'36 '75 s·n 9'32 

2-3 - - .9,220 518 83 601 872 5'62 '90 11'52 9'4.5 

3-4 - - 9,530 470 12:1 591 907 4'93 1-27 ,,'20 9'51 

4-5 - - 10,120 446 128 574 871 4'41 ! 1'26 (;;67 8'60 

5-10 - •. 41,860 1,968 468 2,436 4,048 4",70 1'12 5'82 9'61 
! 

10--15 - ~ .21,440 1,131 597 1,728 2,949 5'28 2-78 S'06 18'75 

15-20 - ~ 9,976 429, 598 1,027 1,424 4-30 6'00 IP'30 14'28 

20 and upwarda 3,090 193 779 972 1,207 6'25 25'21 31'46 39-06 

This Table is /lclmpiled from the Tables of ,Casualties of Effectives in the, J'residencies. Under" invalided" :are included here 
besides the true invalids, the following casualties :-(1.) Discharged by purchase; (2.) Discharged on l account' of te~ 
expired or otherwise; (3.) Promoted; (4.) Traosferred to town major's list; (5.) Transferred to other corps; (6.) Deserted' 
(7.) Missing, &c.; (8.) Other causes_ Those on the town majoi"slist of Bengal are included among the eifectives. ' 

TABLE 6.-INDIAN LIFE and SERV1;CE TABLES fot NON-COMMISSIONED OFICERS and MEN. 

(Constructed on the Returns of the European Troops of the late Company during the io Years 1847-56.) 

,-
Decrements by variolis Cauaes. 

Decre- . 

Living and 
ments in Discharged. Traosferred. 

Years of Service. the FiTe Missing 
Serving. Yearsfol- . Died In- Pro-

(z) in the to Town \ Deserted. and 
lowing. Service. valided. By Pur-\ Time moted. Major's to other other 

(z) chase. expired. List. Corps. Causes. 

0 - - 100,000 37,915 21,499 3,338 1,543 2,749 93 , 1,314 5,979 1,242 1[,8 

5 - " 62,085 23,543 7,988 , 3,fiOO 1,458 3,074 284 2,692 4,039 441 67 

10 - - 38,542 19,045 7,980 3,634, 529 2,49.6 237 1,211 2,763 128 67 

15 - - 19,497 9,89~, 2,980 4,155 28 653 354 507 1,195 7 14 

20 '- - 9,604 - - - - -, - - - - ----~ ---
I Totals - - - 90,396 

_ TABLE 7., showing the Reduction 
of the CORPS of thl! EUROPEAN. 
ARMY in llwu, from ALL CAUSES, 
in each Year of Service from 0 
to 20:-

Year of Serving. 
Annual Pro-

Service. Decrement. bable 
(x,) (l~) (d .. ) Age. 

0 100,000 10,202 21. 
1 SII,798 ' 7,996 22 
2 81,802 7,382 23 
3 74,420 . 6,756 24 
4 67,664 5,579 25 

5 62,085 4,222 26 
6 57,863 4,679 27 
7 53,184 4,906 28 
8 48,278 4,934 29 
9 43,344 4,802 80 

10 38,542 4,550 -,81 
11 83,992 4,215 82 
12 29,777 3,831 33 
13 25,946 3,426 34 
14 22,520 8,023 35 

15 19,497 2,634 36 
16 16,86'3" 2,274 87 
17 14,589 1,944 38 
18 12,645, 1,651 39 

'19 10,944 1,390 40 

20 9,604 1,163 41 

40,447 14,627 8,558 ' 8,972 968 

TABLE 8;, showing the Reduction 
of the CORPS of the EUROPEAN 
ARMY. in INDIA, by DEATH and 
lNv ALIDING ALONE, in each Year 
of Service :-

Year DIED or Pro-
of, Serving. INvALIDED bable 

Service. Annually. Age. 

0 100,000 6,606 21 
1 93,394 5,541 22 
2 87,853 5,546 23 
3 82,307 4,951 24 
4 77,356 4,266 25 

5 78,090 4,032 26 
6 69,058 3,809 27 
7" .65,249 3,689 28 
8 61,560 8,741 29 
9 57,819. ,3,757 30 

10 54,062 8,740 , 31 
11 50,322 3,690 32 
12 46,632 3,618 33 
13 43,019 3,510 34 
14 39,509 3,386 85 

15 36,123 3,242 36 
16 32,881 8,084 37 
17 29,797 2,915 38 
18 26,882 2,737 39 
19 24,145 2,555 40 

20 21,590 2,369 41 ' 

" ! 

14 

5,724 13,976 1,818 306 

TABLE 9., show-ing the Reduction 
of the CORPS of the EUROPEAN 
ARMY .in INDIA, from DEATHS 
ALONE, in each Year of Service 
from OJo 20 :-

, Year Annual 
Pro-

, \ of Serving. bable 
Service. 

DEATHS. Age. 

0 100,000 6,312 21 
1 93,688 4,888 22 
2 88,800 4,853 23 
3 83,947 4,040 24 
4 ,79,907 3,445 , 25 

: 
5 '76,462 3,366 26 
'6 73,096 11,286 27 
7 '69,810 3,206 28 
8 66,604. 3,127 29 
9 63,477 3,047 30 

10 60,430 2,967 I 31 

11 57,463 2,886 82 
12 54,577 2,805 as 
18 51,772 2,723 34 
14 49,049 2,641 35 

, 
15 46,408 2,559 36 

16 43,849 2,476 37 

17 41,373 2,39i 38 

18 S8,981 2,308 39 

19 36,618 2,224 --40 . ' 
20 34,449 2,140 41, : 

f'-, 
.' ~ , " 
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TABLE lO,-.ANNuALRATE of MORTALITY, in Groups of Years, from 1770 to 1856, in each of the 
PRESIDENCIES, . 

Deaths annually to 100 of Strength, 

Years, 

I I I INDI,\., Bengal, Bombay_ Madras. 

\ 1770-1800 5'47 7'06 7-82 3'75 

1800-1810 7'S7 9'15 S-45 5'48 

1810-1820 8'48 6"87 9'96 9'70 

1820-1830 9'07 8'45 9-79 9'52 

1830-1840 5'57 6'01 4-63 5'55 

1840-1850 6'54 7'95 6'83 4'35 . 
1850-1856 5'07 6'78 3'11 4'43 

-
1770-1800. 5-47 7-06 7'82 3-75 

1800-1856 6'86 7'41 6'60 6'35 

1800-1830 8'46 8'06 9'54 S'43 

1830-1856 5-77 6'96 5'04 4'73 

TABLE ll_-INDIA.-Average .ANNUAL MORTALITY per 1,000 amongst the EFFECTIVE and NON-EHECTIVE 
Troops of the lat~ East India Company (Non-commissioned Officers and Men) in 10 Ye~rs (1847-56), 

. Annual Rate of Mortality 
per 1000, 

Excess of the 

Ages. Years of Life_ Deaths. Non-commis- IRo~otM'''''H~ sioned Officer. Males in 
in India. and Men in England. 

India, 

Total - - 146,405 7,597 51'9 - -
10- - '" 3,147 83 26'4 5·2 21'2 

20- - - 33,813 1,908 56-4 8'7 47-7 

25- - - 46,586 2,274 48'8 9-6 39'2 

30- · · 30,397 1,509 49'6' 10'6 39·0 

35- · · 15,953 820 51'4 11·9 39,5 

40-- · - 7,683 473 61·6 13·9 47'7 

45- · · 3,830 220 57·4 16-8 40',6 

50-- · · 2,140 120 56·1 21'5 34'6 

55- - · !,225 67 54'7 27·6 27'1 

60- · - 733 40 54'6 37-8 16-8 

65- .. · 468 44 94-0 54·S 35-2 

70-- · - 247 20 SI-Q 81'8 -
75 and upwards 183 19 103-S 121·6 -

Th? Table may be read thus :-111 33,813 years of life, 1,908 died of the age 20 and under 25, 80 the 
mortality was at the rate of 56'4 per 1,000; and as the mortality of men of the corresponuinO' age .in 
England is at tho rate of 8'7, the exceSs of the lIlortalitl in India is 47'7 pet 1,000, .. 
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TA.~LE 12,-LIFE TABLE for the ENGLISH SOLDIER in INDIA. 

IIUlI. or the LOGAJUTH>lS DYIlllJ NUMBERS of the LOGARITHMS LIvIllG LIVING at in each each Age (.,), Pll.OBABILITY or the 
AGB, Yearor Bteach and from:c of LIVING NUMBERS 

Age, to the I ... t ONE YEAR LIVJlIJG 
Age, 

~inthe 
after the Age ateachAge, 

able. ." 

z I d", I • I L", I lI.p", I 111", '" 

20 2,052 33,361 607,084 T'9724347 4'5232361 
21 1,811 31,309 573,72:1 T'9741177 4'4956708 
22 1,618 29,498 542,414 T'9754993 4~4697885 
23 1,462 27,880 512,916 T'9766063 4'4452878' 
24 1,336 26,41.8 485,036 T'9774643 4'4218941 

25 1,234 25,082 458,618 r9780992 4'3993584 
26 1,150 23,848 433,536 r9785366 4'3774576 
27 1,081 22,698 409,688 T'9788022 4'3559942 
28 1,024 21,617 386,990 r9789218 4'3347964 
29 976 20,593' 365,373 r9i892.11 4'3137182 

30 933 19,617 344,780 T'9788259 4'2926393 
31 896 18,684 325,163 r9786618 4'2714652 
32 861 17,7811 306,479 r9784546 4'2501270 
33 828 16,927 288,691 r 9782300 4'2285816 
34 794 16,099 271,764 T'9780138 4'2068116 

35 762 15,305 255,665 T'9778316 ,.'1848254 
36 728 14,543 240,360 r9777092 4'1626570 
37 692 13,815 225,817 r9776723 4'1403662 
38 708 13,123 212,002 T' 9759219 4'1180385 
39 703 12,415 198,879 y'9746639 4'0939604 

, 
40 685 11,712 186,464 r 9738377 4'0686243 
41 655 11,027 174,752 r 9733829 4'0424620 
42 620 10,372 163,725 r 9732390 4'0158449 
43 581 9,752 15~,853 r9733454 3'9890839 
44 540 9,lil 143,601 r 9736417 3'9624293 

45 500 8,631 134,430 r9740674 3'9360710 
46 463 8,131 125,799 T'9745619 3'9101384 
47 428 7,668 117,668 r 9750647 3'8847003 
48 396 7,240 110,000 r 9755154 3'8597650 
49 371 6,844 102,760 r 9758533 3'8352804 

50 347 6,473 95,916 r 9760181 3' 8111337 
51 330 6,126 89,443 r 9759493 3'7871518 
52 317 5,796 83,317 r 9755862 3'76.31011 
53 307 5,479 77,521 T'9749480 3'7386873 
54 292 5,172 72,042 r9748233. 3'7136353 

55 272 4,880 66,870 r 9750787 3'6884586 
56 252 4,608 61,990 r 9755803 3'6635373 
57 232 4,856 57,382 r 9761947 3'6391176 
58 215 4,124 53,026 r 9767882 3'6153123 
59 199 3,909 48,902 y'9772273 1_3'5921005 

FoRMULAS. z .. age; and", (omega) the last age of life, 

t!.. = 1 .. - ',,+1 
L .. = 1", + 1",+1.+ '''+1 • , , , , , , , ' .. ' 

DYING 
LIVIlfG in each 

AGB, Y ..... or .t each 

Age, Age,. 

z I d", I 1", 

60 189 3,7111 
61 180 3,521 
62 178 . 3,341 
63 179 3,163 
64 183 2,984 

65 192 2,801 
66 204 2,609 
67 216 2,405 
68 185 2,189 
69 163 2,004 

70 145 1,841 
71 131 1,696 
72 122 1,565 
73 122 1,443 
74 121 1,321 

75 119 1,200 
76 115 1,081 
77 III 966 
78 105 855 
79 99 750 

80 92 651 
81 85 559 
82 77 474 
83 69 397 
84 61 328 

85 52 267 
86 45 215 
87 38 170 
88 31· 132 
89 25 101 

90 20 76 
91 16 56 
92 12 40 
93 8 28 
94 7 20 

95 4 13 
96 3 9 
97 3 6 
98 1 3 
99 1 2 

100 - 1 

"1+" = the probability that the soldier will live ,. years after. the age z, 
" . 

~" '" 1,,+_; where;,. is the probable duration of life after the age z, 

SUlI( or the 
NUlIDllrnll 
LIVING at 

...,hAge (z), 
and from::c 
to the I ... t 
~inthe 

able, 

I L" I 
44,993 
41,283 
37,762 
34,421 
31,258 

28,274 
25,473 
22,864 
20,459 
18,270 

16,266 
14,425 
12,729 
11,164 

9,721 

8,400 
7,200 
6,119 
5,153 
4,298 

3,548 
2,897 
2,338 
1,864 
1,467 

1,139 
872 
657 
487 
355 

254 
178 
122 

82 
54 

34 
21 
12 

6 
3 

1 

~ 

LOGARITHMS 
or the LoGARITH:M8 

PROBABILITY of the 
of LIVING NUMBERS 
ONRYEAR LIVING 

after the Ag. ateachAg., 
." 

Jp", I M", 

T'9773783 3'5693278 
T'9771076 3'5467061 
T'9762816 3'5238137 
T'9747667 3'5000953 
T'9724294 3'4748620 

T'9691359 3'4472914 
T'9647527 3'4164273 
r9591462 3'3811800 
r 9615239 3'3403262 
T'9632785 3'3018501 

T'9644098 3'2651286 
T'9649180 3'2295384 
T'9648029 3'1944564 
T'9614970 3'1592593 
T'9582913 3'1207563 

T'9548413 3'0790476 
T'9511367 3'0338889 
T-' 9471672 2'9850256 
T'9429225 2'9321928 
T'9383922 2'8751153 

T'9335660 2' 8135075 
T'9284336 2'7470735 
T'9229846 2'6755071 
T'9172088 2'5984917 
T' 9110958 2'5157005 

Y'9046.352 2'4267963 
T'8978169 2'3314315 
T'8906302 2'2292484 
T'8830651 2'1198786 
T'8751113 2'0029437 

Y'S667581 1'8780550 
T'8579955 1'744813J 
T'8488131 I' 6028086 
T'83920D5 1'4516217 
T'8291475 1'2908222 

T'8186437 1'1199697 
T'8076787 0'9386134 
T' 7962424 0' 7462921 
T'7843241 0'5425345 
r7719138' 0'.:1268586 

T'7590011 0'0987724 

. p~ = '1~1 = the probability that a soldier will live 1 year after the age z, . 

;.., = 1 - p~= I" -1"+1 = dx = probability of dying in the year after z; incorrectly cal~8(f,' in several of the Rep.rls 
. , I", I", on the Indian Funds, the " rate of mortality," 

d f . 
m", = -[ 2"1 = rate of mortality in the year of age after ." 

, • z + %+1· •. 
By the following two formnlas the mortality can be deduced from the probabililu of dying' (p.), and conversely the probab,Myof 

dying can be deduced from the mortality (m), 

m=~; and/J,=~ 
, 2-~ •• J • 2+m· ....... . 

MOTE,-ThiS Life Table from age 20 to 72 has been cODstructed up~n the basis of the rate of mortiility obtained -from the tabl~s 
relating to the non-commissioned officers and men (effective and non-effective) of the European t!OOPS of the late E~t In~la 
Company, It was found that at age 72 the lI. p, of the Indian army corresponded nearly exactly WIth that of the Engh~h Li!e 
Table No, 3, and as the Indian facts did not .extend beyohd that age, the tahle was completed, by means o~ the lI.p. as f!1ven m 

;.. ... :' •. , the English Life Table No.3, The col. I. starts from the same base a~ .the ~nghsh Life Table No, 3,-at age 20,-but 
reduced on the assumption that 100,000 instead of 1,000,000 formed the starling pomt at age O. . , , • 

This Table differs from any life tables relating to Indian officers in this resP<7t,-that whereas they ~eal wlthoffi~ers ~esldmg 
in India, say from age 20 to 40 or 45, and then returning to live in England, thiS Table refers exclUSIvely to soldiers In IndIa 
at the Inter as well as at the earlier period of life, 

m 
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. TABLE 13.-tIFEANNtrr't't-:TABLE· for the :EN.GLISn- SOLDIER-in lNnIA • 

• .. . ~ ._" . ., 

, 
8 PER CENT. , S P~R CEN'l\ 8 ·PER CENT. 5 PER CENT, 

Age, 

I1J 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

D .. I' N", I >-D", D", I N", I AD", : 

18,471 228,458 4'2664916 12,573 128,231 '4'0994501 

16,830 ~9,987 4'2260891 11,238 115,658 4'0506955 

15,395 1 3,157 4'1873696 10,084 104,420 4'O03623~ 

14,12,~ , 177,762 4'1500316 9,077 ' 94
f
336 3"9579339 

12,996 163,636 4' il38007 8,191 85,259 3'9133509 

11,979 150,640 4'0784278 7,407 71r,068 3'8696259 

11,058 138,661 4'0436898 6,707 69,661 3'8265358 

10,219 127,603 4'0093891 6,080 62,954 8'7838831 

9,448 117,384 3'9753541 5,514 56,874 3'7414960 

8,731l 107,936 3'9414387 5,003 51,360 3'6992285 

8,082 99,197 3'9075226 ,4,539 46,3li7 8'6569603 . 
7,473 91,115 3' 8735112 4,117 41,818 3'6145969 

6,908 83,642 ,3'8393358 3,733 37,701 3'5720694 

6,382 76,734 3'8049532 3,383 33,968 3'5293347 

5,893' 70,352 3'7703460 3,065 30,585 3'4863754 

5,439 64,459 3'7355225 2,775 2t,520 3'4431999 

5,018 59,020 3:7005169 2,511 24,745 3'399842,2 

4,628 54,002 3~66538~9 2,272 22,234 3'3563621 

4,268 49,374 3'6302240 .,055 19,962 3':3128451 

3,920 45,106 3'593.1086 ~,852 17,907 3'2675777 

3,590 41,186 3'5551353 1,664 16,055 3'2210523 

8,282 37,596 3'5161358 1,492 14,391 3'1737007 

,2,997 34,314 3'4766815 1,336 12,899 3'1258943 

2,736 31,317 3'4370832 1,197 11,563 3'077944P 

2,498 28,581 3'3975914 1,072 10,366 8'0301001 

2,282 26,083 3'3583959 961 9,294 2'9825525 

2,087 23,801 3'3196261 862 8,333 2'9354306 

1,911 21,714 3'2813507 774 7,471 2'8888032 

1,752 19,803 3'2435782 696 6,697 2'8426786 

1,608 18,051 3' 206.2564 ,627 6,001 2'7970047 

1,477 16,443 3'1692725 565 5,3,74 2'7516687 

1,357 14,966 3'1324533 509 4,809 2'7064975 

1,246 13,609 3'0955654 458 4,300 2'6612575 

1,144 12,363 3'0583144 413 3,842 2'6156544 

1,048 11,219 3'0204252 371 3,429 2'5694132 

960 10,171 2'9824112 333 3,058 2'5230472 

880 9,211 2'9446527 300 2,725 2'4169366 

808 8,331 2'9073958 270 2,425 2'4313276 

743 7,523 2'8707533 243 2,155 2'3863330 

683 6,780 2'8347042 220 1,912 2'3419319 
I 

FORMULAS, i = interest of 11, in one year,-

~ = " ; and d = 1 - II, 
l+l 

'tJ" = the value of 11. payable at the ~nd of Ir years. 

Dx -= "..1", 

Age, 

III 

'60 

61 

62 

6a 

64 

65 

66 

67 

68 

69 

70 

71 
72 

73 

74 

75 

76 

77 

79 

80 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

Nx = Dr + D:t+l • • • • • • • • • • • • ". 

- I 
., 

D~l N;I AD", 'p", I, 
630' 6,097 2'7990943 199 
58O, 5,467 2':7636354 180 

534 4,887 2',7279058 162 

491 ;4,353 ' 2'691350~ 146 

450 ,,3,862 2'6532796 131 

410 3,412 .2' 6128718 117 

3il 3,002 2'5691705 104 

332 2,631 2'5210859 92 

293 2,299 2'4673949 79 

261 2,006 2'4160816 69 • 

233 1,745 2'3665229 61 

208 1,512 2'3180954 !i3 

186 1,304 2'2701762 47 

167 1,118 2'2221419 4i 

148 951 2'1708017 36 

131 803' 2'1162557 31 

114 672 2'0582598 27 

99 558 1'9965593 23 

85 459 ]'9308893 19 

73 374 1'8609745 16 

61 301 1,7865295 13: 

51 240 1'7072583 11 

42 189 1'6228,,47 9 

84 147 1'5330020 7 

27 113 1'4373736 5 

22 86 1'3356322 4 

17 64 1'2274302 3 

13 47 1'1124099 2 

10 34 0'9902028 2' 

7 24 0'8604307 1 

5 17 0'7227048 1. 

4 12 0'5766257 1 

3 8 0-4217839 

2 5 0'2577598 -
'I 3 0'0841231 -
1 2 T'9004334 -

' 1 1 T'7062398 -
,. 

~: = A", = the value of an annuity ~f 11, payable at the b~.sinning of every'year pflife. , 

Dr 1 lif<' h' h l '11 h ' N;= Ax = a., = e annwty w Ie 1, WI pure ase. 

N,: I 
1,692 

1,493 

1,313 

1,151 

1,005 

874 

757 

653 

561 

482 

413 

352 

299 

252 

211 

175 

144 

117 

94 
.. 75 

59 

46 

35 

26 

19 

14 

10 

7 

5 

3 

'2 

1 

-
--
-
~ 

NOTE,-This Table was formed from the c~l. l~ of the Life Table for the English soldier in India, , 

AD", 

2'29796S9 

2:2541589 

'2'2100772 

2'1651695 

2: 1187469 

2'0699870 

2~0179336 

1'9614970 

1,'8994539 

1'8397885 

1'7818777 

1'7250982 

1'6688269 

1'6124405 

1'5527482 

1'4898502 

1'4235022 

1'3534496 

1'2794275 

1'2011607 

1'1183636 

1'0307403 

0'9379846 

0'8397799 

0'7358094 

0'6257059 

0'5091518 

0'3857794 

0'2552203 

0'1170961 

T'9710181 

T'8165869 

-
--
-
-
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TABLE 14,-COMPAlU.TIVE NUMBERS LIVING and DYING in each· Year Qf Age amongst ENGLISHMEN remainiDO' 
. at Home, and E..,,(GLISBMEN going to LiDIA, as Soldiers and Civilians, at the Age of 20, <> 

Englishmen remaining '. Englishmen going to Officers acrving in India Englishmen going to . 

at Home, 
Madras aa Civilians at the ·after the Age of 20, India at the .Age of 20 as 

.Age of 20, . Soldiers, 

'AOB z, 
Dying in Dying in Dying in Dying in 

Living, the next Living, the next . Living, the next Living, the next 
Year, Year, Year, Year, 

." 

15 34,429 178 34,429 178 34,429' 17!i 34,429 178 
16 34,251 193 34,251 193 84,251 193 34,251 193 
17 34,058 211 34,058 211 34,058 211 34,058 211 
18 33,847 232 33,847 232 33,847 232 33,847 23!1 
19 33,615 254 . 33,615 254 33,615 254 33,615 254 

. At Home, Civilians in Madl'aa, Officers in India. • Soldiers in India. 

20 33,361 276 33,361 353 33,361 86.5 33,361 2,052 
21 33,085 281 33,008 412 3~,496 840 31,309 l,!lll 
22 32,804 283 32,596 452 31.656 819' 29,498 1,618 
23 32,521, 287 82,144 472 30;837 950 27,880 1,462 
24 32,234 290 31,672 476 29,887 92.1 26,418 1,336 
25 31,944 292 31,196 469 28,966 893 25,082 1,234 
26 31,652 296 30,727 462 28,073 865 23,848 1,150 
27 31,356 298 30,263 456 27,208 836 22,698 1,081 
2~ 31,058 301 29,809 449 26,372 897 21,617 1,024 
29 30,757 804 29,360 444 25,475 865 20,593 976 
30 30,.,153 307 28,9'16. 438 24,610 836 19,617 933 

TABLE 15,-LIFE TABLE for PENSIONERS who have served in EAST and WEST bDIES, 

DTINGI 
I Sumo! LO(a:ilITHMB LOGARITIDlB the ~~ Ma:ERB I LOGoftt~IIM' LOGARITIDllI the NUMDIlRB of the DYING 

iu each i LIVING LIVING PROBA DILITY of the in each LIVING LIVING PROBADILtTY ofth(" 

AGE, 
Year I at 

At eachAIffl of NUMBERS AGE, at ateachA~. of 
NC.llB1."l\8 (or), and from LIVING Year (..,), and from LIVING 

of Age, eaeh Age, I[' to the llUIt One Year LIVING of.A.ge. eachAg." '" to the lost One Year IJ"IVlNG 

th~Tat\.e, after the at each Age, Aile in .after the 
Ago"" the Table, Age"" 

at each Age, 
I ----

Z l~ . 
40 269 11,712 266,931 T'9899345 4'0686243 73 271 2,936 22,165 T'9580155 3'4676943 
41 285 11,443 255,219 T'9890168 4'0585588 74 263 2,665 19,229 T'9547860 3'4257098 
42 296 11,158 243,776 T'98a3312 4'0475756 
43 :l00 10,862 232,618 T'9878462 4'0359068 75 255 2,402 16,564 T'9513'94 3'3804958 
44 299 10,562 221,756 T'9875305 4,'0237530 76 243 2,147 1;1,162 T-9477988 3'3318752 

77 2.30 1,904 12,015 T'9440478 3'2796740 
45 294 10,263 211,194 T'9873525 4'0112835 78 216 1,674 10,111 T'9401294 3'2237218 
46 288 9,969 200,931 T'9872809 3'9986360 79 1.99 1,458 8,437 T'9360471 3'1638512 
47 279 9,681 190,962 T'9872840 3'9859169 
48 271 . 9,402 181,281 -Y:'9873306 3"9732009 80 183 ' 1,259 6,979 T'9318041 3'0998983 
49 261 9,131 171,879 T'9873890 3'9605315 81 166 1,016 '5,720 T'9274037 3'0317024 

82 148 910 4,644 T'9228493 2 '9591061 
50 253 8,870 162,748 T'9874280 3'9479205 83 ' .131 762 3,734 T'9181442 2'8819654 
51 246 8,617 153,878 T'9874159 3'9353485 84 114 681 2,972 T'9132916 2'8000996 
52 241 8,371 loW,261 T'9873214 3'9227644 
53 238 8,130 136,890 T'9871130' 3'9100858 '85 99 517 2,841 T'9082948 2' 7133912 
54 237 7,892 128,760 T'9867592 3'8971988 86 88 418 1,824 T'9031572 2'6216860 

87 70 335 1,406 T' 8978820 2'5248432 
55 239 7,655. 120,868 T;9862286 3'8839580 88 58 265 1,071 T'S924726 2'4227252 
56 243 7,416 113,213 T'9854897 3'8701866 89 48 207 806 T' 8869322 2'8151978 
57 252 7,173 105,797 T'98451lJ 3'8556763 
58 261 6,921 98,624 T'9832613 3'8401874 90 38 159 599 T' 8812641 2'2021300 
59 259 6,660 91,708 T'9827775 8'8234487 91 30 121 440 T'8754718 2'0833941 

92 24 91 319 T'8695583 1'9588659 
60 255 6,401 85,043 T'9823750 3'8062262 93 18 67 228 T'8635271 1'8284242 
61 253 6,146 78,642 T'9817490 3'7886012 94 J.I, 49 161 T'8578815 I' 6919513 
62 253 0,893 72,496 T' 9809030 8'7703502 

'.63 256 5,640 66,603 T'9798402 8'7512532 95 10 35 112 T'8511247 1'0493328 
64 259 '5,384' 60,963 T'9785639 3'7310934 96 '1 25 77 T'8447601 1'4004575 

97 Ii. 18 52 T'8382910 1'2452176 
65 264 5,125 55,579 T'9770774 3' 7096573 98 4 12 34 T'831720G 1'0835086 
66 268 4,861 50,454 T'9753841 3;6867347 ,99 3 8 22 T'~250522 0'9152292 
67 272 4,593 45,593 T'9734872 3'6621188 100 1 5 14 T'8182892· 0' 7t02814 
68 275 4,321 41,000 T'971390.o 3-6356060 101 2 4 9 T'8lJ4349 0'5585706 
69 278 4,046 36,679 T'9690959 3'6069960 102 1 2 5 T'S044926 0'3700055 

" 70 T'9666080 
103 0 1 3 T' 7974655 0'1744981 

279 3,768 32,633 3' 5760919 104 0 1· 2 T' 7903569 T'9719686 
71 218 3,489 28,865 T'9639298 3'5426999 

>:'7831 702 T'1623205 72 275 3,211 25,376 , T'9610646 8'506629.7 ·105 1 1 I 

<-,' 

NOTE,-Thls Table was formed from the column" Logarithms of the Value of Chance.of Surviving," given in a Table rela~ng 
to Pensioners who bay!! served in East and West Indies,oa pages 6./1n4 ~Jf .Apreadi:< to l{e!;,ort 011 "~harge for Non-effecUve 

Serviced of Troops of the Line in India." , 
m2 
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TABLE 16,~.ANNUAL RATE of MORTALITY amongst 
MALES of the Age IX in ENGLAND and in INDlA, 

Deaths annually to 1,000 living. . 
I>-. 'd oi o ~;j ~*. 
~ .... tii Oil .. ro. ..,= 

.c[i:l0il 00'" . ~.11 
Age, ";0. 'Eberl ~ ~.S~ .~~ .~ 'd 

~~'g =~ ~" ' [i:lcd .13 ~~~ 56 ~': ! c::I.t:~ . =i:: .. o i: .. ",to t-:5 . ~~ ~ .~ 'd ... .~ ~t:: ,se, ~A[i:I .!!~ 
.. 

I£i~ (.I:) Oil " .. .., 
~ ~ '0 ~ ~!l cd ~ 0,,= 

00 .c ~'r; 

22 7'3) 8'7 56'4 - 14'0 10'8 
27 8'0 9'6 4S'8 - 15'2 11'3 
32 e'~ 10'6 49'6 - 15'5 12'2 
3; 8'9 11'9 51'4 - 16'3 13'6 

42 9'9 13'9 61'6 26'9 17'9 15'S 
47 11'6 16'8 57'4 29'2 20'4 19'6 
52 14'4 21'5 56'1 29'2 25'2 24'9 
57 18'5 27'6 54'7 35'8 28'4 32'0 

62 28'9 37'8 54'6 43'9 29'7 41'2 
67 44'4 54'S 94'0 61'0 35'7 53'5 
72 67'9 81'8 81'0 89'5 50'5 79'7 
77 103'7 121'6 103'8 128'6 85'0 116'0 

,. NOTK.-The mortality in the Healthy Districts, and amongst 
the Pensioners and Madras Civil Service has been deduced from 
the respective Life Tables by the formula m ~=~ The 

, lz+lz+, 
mortality of England and Wales is taken from the English Life 
Table, No.3, and for Soldiers in India from the Tables published 
in the Appendix to this Report. The mortality of Officers re
tired from Indian army has been obtained from a Table in the 
Statisticill Journal for 1838 (vol, i. p. 280), by the formula 
m=~ 

2-1' 

(a) EXTRACT from the Registrar-General's Annual 
Summary of the London Tables of Mortality, 
1859, referred to in section 12, 

It may be instructive to compare the fatality by 
some of the diseases of London now (1859) and in the 
seventeenth century, In the twenty years, 1660-79, 
the mortality in Southwark and in the City within 
and without the walls was at the rate of 7 or 8 per 
cent, ; so the mortality within the bills may be set 
down at the rate of 7,000 annually in every 100,000 
living, of which 3,400 were by zymotic diseases, 

The diseases are not always distinguished accu
rately, But by putting them in groups, any fallacy 
from this source will be obviated, and the decrease 
of some of the worst forms of mortal disease will be 
placed beyond doubt, To render the comparison easy, 
the number living is taken to be the same in the 
two periods, 100,000 in 1660-79 and in 1859, The 
annual ·deaths by small-pox were 351 in the first 
period, 42 in the second period; by measles 40 and 
47 in the two periods, Medical science was imper
fect, and the science existing in that century was 
very imperfectly applied, Croup and scarlatina were 
not generally recognized, but were confounded with 
measles and fever, The mortality by fever, con
tinued or remittent, and ague was at the rate of 749 
and 59 in the two periods; or including scarlatina, 
quinsy, and croup, the mortality was 759 and 227, 
Thus a person was in four times as much danger 
of dying of these diseases at the -Restoration as a 
person living in London now, 'Women are not yet 
entirely exempt from peril in child-bearing; the 
mortality by that disease is now 17, it was then 86, 
Again a few (8) in 100,000 die now of, dysentery; 
flien, out of the same number, 763 died annually of 
that disease, By diarrhrea, a milder form of disease, 
11 died then, 120 die now. cholera. was fatal in 1859 

to 7, and in the 20 years (1660-79) to 130.annually, 
Syphilis waa twice as fatal as it is, the numbers being 
21 and 12, Scurvy and purpura bear testimony to the 
imP't'fect nutrition of the population; the annual 
deaths were then 142 lIud are now 2, Vegetables, 
fruit, and fresh meat could with difficulty be pro
cured in winter, Worms· and all parasitic creatures 
that crawl over, bite, and prey on the body of man, 
were prevalent; 10 deaths were ascribed to worms, 

Dropsy, a frequent result and 'sign of scurvy' and 
fever, was exceedingly fatal; 298 died of that disease· 
then, and 26 now, Apoplexy, paralysis, epilepsy, 
a1fections of the brain, and suicide; are more fatal 
now, according to the returns, than they were in the 
proportion of 57 then to 151 now, 
. Consumption and diseases of the breathing organs 

were uncommonly fatal; 1,079 then and 611 now are 
the figures of the mortality, Diseases of the diges
tive organs were fatal then and now in the proportion 
of 146 and 95, Stone and diseases of the nrinary 
organs are now as fatal as they were then; the deaths 
being 21 and 30, Children were rapidly cut down; 
(ll' convulsions and teething, 1,175 died then, 136, too 
,'d~ny, now, 

Of the violent deaths, Bome ·are now more fre
quent, as the forces by which they are occasioned 
are- greater; of fractures and wounds 19 died then, 
25 now ; of poison, more accessible, 2 now and then 
only 1 ; of burns, as fires are probably more common, 
and dresses more inflammable, now 13, then 3'; 
drowning and suffocation were then twice as fatal 
(23 and 20) as they are (10 and 10) in the present 
day, 

Five in 100,000 of the people were executed then 
annually; now one in the whole population, 

In· addition, the inhabitants of London were then 
destroyed by the terrible plague; which, upon an 
average of the 20 years, carried off 1,132 lives, 

In 1665 nearly a third of the population perished 
by plague, It is difficult to conceive this frightful 
destruction of human life; the imagination, the wail
ing notes of writers, the details of Defoe in a work 
which would have immortalized any writer, fail to 
bJ.;ing all the horrors before our minds, 

The mortality was at the rate of seven per cent. on 
an average during the 20 years, If the mortality of 
London had been at the same rate in the last year, 
instead of 61,617 about 194,204 deaths would have 
been registered, 

The p1!igue was the more appalling as the mortality 
overwhelmed the people in particular years; thu!? the 
burials from 15,356 in 1663, rose to 97-,306, "whereof 
"68,596 were by plagne," in 1665; and this was 
equivalent to more than 600,000 deaths by plague in 
the present population of London, In the third 
week of Septemurr 8,297 deaths were registered, 
which represents 1\ rate of mortality equivalent to 
about 85,000 deaths in a. week on the actual popu
lation of London, 

In these recurring plagues vast numbers of people 
fled in panic terror from the fatal city; servants and 
workpeople were discharged in great numbers; com
merce was paralyzed; few ships ventured up the' 
river, and merchant vessels were occupied by thei! 
owners as asylums on the water, Sextons, grave
diggers, bearers, bellmen, and d.rivers of death-carts 
were in demand, The dead were buried indiscrimi
nately; some bodies lay in forsa·ken houses, others 
across the paths in the streets, no longer traversed by 
carts or coaches, At the end of t.he summer, grass 
was growing in Bishopsgate-street and Corn hill, 
where the people thronged no longer, The loud 
voices, shrieks, and sobs of the delirious, the desolate, 
and the dying were heard in the streets; at times 
too. disturbed by reckless revellers, Rnd by raving 
patients, who had escaped from their dwellings, con
verted into prisons, For .according to the regulations 
•• infected houses" were shut up; a red cross and 
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struck foreigners, The sewers were imperfect' and 
the soil gave off marsh I?alaria in some parts, ~nd in 
others ;,as saturated WIth the filth of successive 

"Lord )lave mercy upon us!" were inscribed on 
their portals; while watchmen jealously guarded the 
doors. These quarantine regulations were at first 
rigidly carried out, and were only gradually abandoned 
when they were found useless, pernicious, and imprac
ticable. 

It is of some use to ask whether these past occur
rences possess merely a historical interest for the 
inhabitants of London. Are the diseases ,of those 
times ever likely to recur? The answe,.- must be :
undoubtedly they will recur, if their causes come again 
into action j and not otherwise. If a comet--if the 
stars-if volcanic action..:...if some mystical telluric in
fiuence destroyed the population of London at the 
rate of7 per cent. annually, and at times in paroxysms 
at the rate of 20 and 30 per cent. in a single year, such 
powers are evidently beyond the reach of the will, 
and of all human effort. The' population must resign 
itself to its fate. Vesuvius may perhaps· be extin
guished artificially j but the cause of the" volcanic 
action which pervlI.ues the world is inaccessible (a). 

All the evidence, however, goes to show that 
comets, stars, and volcanic action had as much to do 
with the mortality of the population 'of London in 
the seventeenth century as with the mortality of the 
British troops in the Crimea; and no more. The 
supply of food, and particularly of vegetable and 
fresh animal food, in certain seasons of the year, was 
defective, so that a large portion of the popUlation 
became scorbutic. The houses were nearly as close 
and dirty as the houses now are, in Constantinople' 
and Cairo; the water supply was imperfect, as 
London Bridge works ,and HnghMiddleton's New 
RiveI.' were for many years unapprecill.ted. Water 
has in itself little attraction for people unaccustomed 
to ablution. Parasitic insects and diseases of the 
skin betrayed 'its impurities. The dirt of the houses 

(a) See the "History of Epidemics" b:t Hecker, and the in
genious book of Mr. Parkin. 

generatIons, , 
.The high rates of mortality which then prevailed 

stll1 alteud cholera and current epidemics in certain 
localities, The nature of disease and the climate are 

. still the same as they were in London before the 
Revolution; and it is evident that if plaO'ue has 
disappeared, other zymotic diseases, but "'notably 
dysentery, scurvy, and fever, have declined. Cholera 
was on an average then as fatal as it has been 
recently, and probably much more fatal than it will 
be again if London be supplied with pure water, 

The nation exults justly in the progress of its 
manufactures, But the progress of its manufactures 
is surpassed by the progress of the health of its 
capital. 

The improvement in thee health of London has 
proceeded step by step with the amendment of the 
dietary, the drainage" of the soil on which the houses 
st~nd, the. purification of t~e water whi.ch the people 
drmk j With the sweetenmg of the aIr; and with 
the progress of medical science, which is the source 
of sound sanitary doctrines. 

: So 10,n~ as these improvements are maintained, the 
diseases of (he seventeenth century will not r<Y.!ur; 
and all further progress is in the hands of the people', 
They can work out their own salvation, with G(,d's 
blessing, The causes of disease are numerous; but 
everyone that has hitherto been discovered can be 
to a certain extent controlled. If by persevering in 
the exact observation and analysis of the diseases of 
the population, science succeed~ in bringing to liO'bt 
the evils of unnatural diseases still existing, we ;:o.y 
hope confidently that those evils will be averted; and 
that, rising from the Thames, the site of London, 
which was pronounced in the seventeenth century a. 
field of blood and terror, will be' a fiold of health, 
concourse, and security to the population of the 
Metropolis of the Empire, 

TABLE IT,-ANNUAL RATE of MORTALITY per 1,000 among OFFICERS of the INDIAN ARMY . 

. 
Colonel Henderson (1814-1833). 

Ages. Mr. Neison Afr G. Davies 

I I 
Age •. Years of Life Deaths. Mortality per 1,000. 

(1800-1847,) (1760-1839). 
in the Service. 

18- 9,122 205 22'73 15- 14'59 26'49 

20- 20,830 603 29·37 20- 23'51 27'18 
25- 16,731 540 32'80 25- 25'33 28'39 
30- 12,329, 429 35°41 30- ,28'18' 30'76 
35- 9,635 371 39'26 35.,- ,29'06 33'42 

40- 6,770 268 40'39 40- 30'15 37'06 
45- 3;088 141 46'72 45- 38'65 41'45 
50- 1,725 73 43'22 50- 30'27 -55- 963 43 45'65 55- 42'90 -
60- 723 36 51°06 60- 40'00 -
65- 506 39 80'08 
70- 180 20 117'65 

lila 
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'fABU l8,-MORTALITY per Cent, in ,the following Periods of ,Years, .among those Offi.cersinthe Bengal 
Army who hove received thQjr Appointments during the present Century, . (Constructed Jrom Henderson 
and Neison's Tables, See Neison's Report on Bengal Military Fund, p~ 11.) .. ' . ' , 

, Mol'tality per ·Cent, 
Ages, 

I 1800-19, 1820-39, ,. 
1840-47, . 

15- 1'591 1'354 1'128 

20\- 2'303 2'038 2'492 
25- 2'019 2'444 3'226 
3D- 3'102 2'282 ' ., '3'389 ' ' 

35- 1'787 2'630 3'137 

4D- · · 2'455 3'586 
45- · · ,3'026 .4'364 
50- · · 4'289 2'732 
55- · · 3'999 4'720 

60- · · . . 4'013 . , 

TABLE 19,-MORTALITY among~t TABLE 20,-MoRTALITY amongst TABLE 21.-MoRTALITyamongst 
OFFICERS who entered the MADRAS the WIVES of OFFICERS in the . the WIDOWS of OFFICERS in the 
MILITARY FUND, from 1808. to MADRAS A.ruIY, ,1808 to 1857 MADRAS Aruty from 1808 to 
1857, including those who con- inolusive, 1857 inclusive (chiefly in Eng-
tinued Members after Retirement, land,)' 

A~s, I Y~:,o£ , DeathS,' ~~rb:? AgeS,' Y~r:e~f I Deaths,I'~~~l~~ Ages. I Y~i~!.of , Deaths,' ~~~~~V 
1----7--~_+-----~-----1 

14-
20.:-
25-
35-
45-
55-
65-
75-
85-

4;835 
16,013 
25,848 
13,783 
7,137 
2,614 

933 
146 

4 

142 
531 
834 
403 
196 
78 
49 
17 

1 

2'937 
3'316 

'3'226 
2'994 
2'746 
2'983 
5'252 

'11'645 
25'000 

15-
20-
25-
35-
45-
55-
65-
75-

879 
3,946 
9,435 
'5,337 
2,059 

511 

17 
68 

117 
73 
18 

7, 

1'934 
1'723 
1'240 
1'368 

'874 
1'370 

15-
20-
25-
35-
45-
55-
65-
75-

'32 
273 

1,771 
2,547 
2,019 
1,253 

408 
59 

2 
27 
30 
35, 
22 
17 
7 

'733 
1'525 
1'178 
1'733 
1'756 
4'166 

11'864 

The Table may be read thus :-At the age 25-35, out of 25,848 years of life, there were 834 deaths, or 3' 226 per cent., amongst 
the OFFICERS of the Madras Military Fund, from 1808 to 1857,-(Facts supplied by Mr, SAMUEL BRVWN,) , 

TABLE 22,-MEAN AFTER LIFETIME (Expectation of 'Life) of.MALES at the Age :e in ENGLAND and in INDIA. 

Healthy Officers serving Peosioners 
Age, 

All England, Madras Civil in India, Soldiers in who have served 
(x) Districts of 

Service, (Colonel Hen- India. in I~B.St and England. derson.) West Indies, 
i 

Years. Years, Years, Years. Years, Years, 
20 43'40, 39'48 37'02 24'04 17'70 -
25 39'93 36'12 34'40 22'30 17'78 -
30 36'45 32'76 31'92 20"81 17'08 -
35 32'90 29'40 29'29 19'38 16.'20 -
40 29'29 26'06 26'56 17'97 15'42 22'29 
45 25'65 22'76 23'82 16'59 15'07 20'08 
50 22'03 19'54 21'11 15'12 14'32 17'85 
55 18'49 16'45 18'59 13'24 13'20 15'29 

60 15'06 13'53 16'04 10'88 11'63 12'79 ' . 
65 12'00 10'82 13'21 8'55 '9'59 10'35 
70 g'37 8'45 10'31 6'73 8'33 8'16 
~5 7'15 6'49 7'58 - 6'50 6-40 

80 5'37 4'93 5'!?9 - ·4'95 0'04 

Formula: Lx _, 5= the mean after:lifetim,. at the age.t, ',l'his is sometimes called the erpectation of life-vie moy."ne-or 
1", . mean durabon of life, . . . 

NOTE,-The mean after lifetime of Soldiers tn India and of Pensioners in EI'st and West Indies is deduced from the two Life 
Tables (Tables 1!l and 15), For the Madras Civil Service it is deduced from a Table given by Mr, Neison on page 9 of his 
.. Report on the Madras Civil l!'und," , '. 
, The Ta.hle may be read thus :-The mean after lifetime ora male aged 20 would.he,Ill the Hel\lthy Districts, 43'40 years; 

in All England. 39 '40 years; in the Madros Civil Service, 37'02 years;. and for Soldiers in India. 17' 70 years. At age 40 the 
mean after lifetime i. 29'29 years in Healthy Districts I 26'06,in'All England; 26'56, in the Madras Civil Service; 22'29 
amongst Pensionero who have served in East and West Indles; and 15'42 amongst Soldiers in India, , 

At age 60 th~ members of the JlIadras Ch'il Service have the advantage of 1 year in their mean after lifetime over the 
males in tqe llealthy Districts, aod of 2, years over the nlilies of AU Englanu, 

. • i t ~ , 
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TABLE' 23. -..: ANNUAL PREHIcM which' wilr insure 
£100, over the whole Term of the Life of It MALII 

.. aged IE in ENGLAND and in INDIA (the latter deduced 
from the Life Table for the English Soldier in 

. India). . . 
1 

Age • 
3 per Cent. I ,~~, 

(z) England. I • India. • ..England. I India. 

£ 8. d. £ 8. d. ;£ .8 • • d. £ 8. d. 
20 1 12 5 5 3 5 1 6 2 5 o 10 
25 1 16 7 5 0 9 1 9 10 4 16 11 
30 2 1 S 5 4 9 1.14 4 5 0 S 
35 2 S 1 () 10 6 2 0 2 5 6 5 

40 2 16 2 5 16 1 2 . '1 9 5 12 0 
45 3 6 S 5 16 9 2 17 9 ·5 11 7 
50 4 0 5 6 1 3 311 0 5 14 10 
55 4 IS 6 6 lQ 7 .4 8 S 6 2 10 

60 6 3 3 7 8 4 5 13 1 6 19 6 
65 7 17 7 9 2, 1 7 7 3 8 13 7 
70 10 4 7 10 8 5 9 14 1 9 IS 0 
75 13 7 3 13 7 6 12'16 6 ]2 18 1 . 
80 17 8 4 17 8 3 16 17 1 17 10 2 

Single premium to insure 1001. payable at the death of a male 
aged 20 in England and in India. 

3 per cent. 
£. s. d. 

A 20{' England - 35 14 11 
ge India. ~ 63 19 6 

1> per cent. 
. £. •. d. 

21 11 2 
51 8 8 

TABLE 24. - ANNUAL PREHIUM which willinsur 
£100 over the WHOLE TERM of LIFE of 0. M..!I.L! 
'aged x, in ENGLAND' and in INDIA (e:rpressed 
according to the Decimal System), 

3 'per Cent. 5 per Cent. 
Age 
(x) 

England. I 
Soldiers in 

England. I Soldiers in 
India. India. 

£, ft. mils. £. ft: mils. £. fl. mils. £. ft. mils. 
20 1 6 20 5 l' 71 1 3 09 5 o 42 
25 1 8 29 5 o 36 1 4 91 4 844 
30 2 o S4 5 2 37 1 7 IS 5 o 32 
35 2 4 04 . 5 5 26 2 o 10 5 3 19 

40 2 8 10 5 805 2 3 89 5 6 01 
45 3 3 33 5 836 2 8 87 5 5 79 
50 4 o 20 6 o 64 3 5 50 .5 742 
55 4 926 6 5 30 4 4 35 6 1 43 

60 6 1 64 7 4 18 5 6 56 6 9 75 
65 7 8 80 9 1 06 . 7 3 63 8 6 79 
70 10 2 28 10 4 20 9 7 04 9 9 01 
75 13 3 62 13 3 74 12 8 26 12 9 06 

80 17 4 16 17 4 12 16 8 
I 

55 ! 17 5 10 
i 

Formulas:- . . ':rhis Table may be read thus :-The rate of premium on a 
'Ir' = az' -d = annual life premium to insure 17. payable at life aged 20 is }I. 6 florins 20 mils in EngJanrl, aud 5/. 1 fl. 71 

the end of the yp.ar in which death takes place.' .. mils; in India. The latter mall be read as 51' 71 r~pees. 
n z '" 1 - d As = single preminm to insure II. payable at the 

death of the insured. 

TABLE 24 a, 

.The following are the INDIAN PREMIUMS charged by 

the ALBERT and MEDICAL INSURANCE. OFFICE, 

Without Profits, 

Age. 

Civil. Military. 

,£ 8, d, £ s, d. 

20 3 0 9 3 10 ,0 
.. 

30 312 0 4 0 0 

40 4 10 0 4 14 0 

op 5 18 O· 6 2 O· 
60 8 6 0 8 10 0 

..... 

TABL-E 25,-PRESENT'VALUE of an ANNUITY ot' £1 
on the Life of a MALE aged :1', in E,)1GLAND and ill 
INDIA, 

3 per Cent. 5 per Cent. 
,A ge 

I \ 

(x) 
England. 

Soldiers in 
England. 

Soldierg in 
India. India. 

20 22'06 12'37 16'47 10'20 
25 21'09 12'5& 15'99 10'41 
30 . 20'01 12'27 15'43 10'21 
35 18'81 n'S5 14'77 9'92 

40 17'47 11'47 13'98 9'65 
45 ' 16"01 11'43 13'07 9'67 
50 ··14'42 11'14 12'03 9'52 
55 12'76 10'59 10'S7 9'17 

60 11'02 9'68 9'60 8'52 
65 9'27 8.'32 S'25 7'44 
70 7'61 7'50 6'91 6'S2 
75 6'14 6'14 5'69 5'66 

, 
80 4i92 4'92 4'63 4'49 . 

JIl4 
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TABLE 26.-COMPARATIVE ANNUAL PER-CENTAGE of MORTALITY of the OFFICERS of'the THREE ARMIES of' 
. BENGAL, MADRAS, and BOMBAY •• 

• Cornets Assis- Total or 
PRESIDENCY. Colonels. Lieut.- Majors. Cap- Lieu- and. Sur- tant General General 

Colonels. tains. tenants. Ensigns. geous. Sur- Per- Average. 
geons. centage. 

c:ngnl B 

M 

B 

IIdras 

ombay 

- -
- -
- \ -

- - 5'94 

- - 5'40 

- - 5''74 

4'84 4'10 3'45 2'75 2,34 - - - - 3'12 }.o" 6'11 Ii 42 5'02 4'17 3'80 4'68 4'31 4'49 

5'45 8'77 3'78 3'96 3'15 4'08 4'21 3'94 

--- - -- - ---------
M 

\ ~ 
ean age at death of' Bengal} -y---

Officers - - - -
61 51 40 36 18 to 33 

.. Asiatic Researches, vol. 20, p. 201. 

TABLE 27.-TABLE of GOVERNORS-GENERAL of INDIA., showing at the Date of assuming the Government the 
Number of Years they were expected to live by the English Life Table, and the Number of Years they 
act.uallyenjoyed. Their Years of' expected Lifetime were 295 Years; they actually enjoyed 286 Years, 
and adding nine, the expectation of the surviving Governor-General, this also amounts to 295 Years. The 
menn Lifetiine on assuming the Government was 21 Years by the Tablll; or the avera"'e number of Years 
which they afterwards actually enjoyed. . ' . 0 , 

, 

Years of Lifetime after 

Assumed the Quitted the 
assuming Government. 

. GOVERNORS-GENERAL. Born. Government. Government. Died. 
, 

Ex- I En- I Dif-
pected. joyed. ference. 

Warren Hastings * 
Lord Cornwallis -
Lord Teignmouth 

(Shore). 
Marquis Welle81ey 

(Morning ton ). 
ord Minto - -

Marquis of Hastings 
(Moira). 

Lord Amherst -
lolord Wm. Bentinck 
Lord Metcalfe t -
Lord Auckland -
Earl of Ellenbor 0 ugh 
'iscount Hardinge V 

M arquis of Dal. 
housie, 

E arl Canning -

Dec. 6, 1732 
Dec. 31, 1738 
Oct. 8, 1751 

June 20, 1760 

April 23, 1751 
Dec. 7, , 1754 

'. 
Jan. 7, 1773 
Sept. 1 , 1774 
Jan. 30, J 785 
Aug. 25, 1784 
Sept. 8, 1790 
:Mar. 30, 1785 
April 22, 1812 

Dec. 14, 1812 

April 13, 1772 Feb. 1, 1785 
Sept. J 2, 1786 Oct. 28, 1793 
Oct. 28, 1793 Mar. 12, 1798 

May 17, 1798 July 30, 1805 

July 31, 1807 Oct. 4, 1813 
. Oct. 4, 1813 Jan. 9, 1823 

Aug. 1, 1823 Mar. 10, 1828 
July 14, 1828 Mar, 20, 1835 
Mar. 20, 1835 Mar. 4, ]836 
Mar. 4, 1836 Feb. 28, 1842 
Feb. 28, 1842 June 15, 1844 
July 23, 1844 Jan. 12, 1848 
Jan, 12, 1848 • 1856 

1856 1861 

.. Warren Hastings first went to India in 1750, after which he lived 68 years. 

Aug. 22, 18Ht 27 46 +19 
Oct. 5, 1805 21 19 -2 
Feb. 14, 1834 25 40 +'15 

Sept. 26, 1842 28 44 +16 

June 21,1814 16 6 -10 
Nov, 28, 1826 15 13 -2 

1857 20 34 +14 
June 17, 1839 18 10 - 8 
Sept. 5, 1846 20 11 - 9 

1849 19 13 - 6 
(living 1863) 19 20 + I 

1856 14 12 - 2 
1860 29 12 • -17 

1862 24 6 -18 

t Lord Metc.alfe arrived at Calcutta on January 30th, 1801, nearly 16 years or age, when his expected lifetime at that age was 42. 
He lived inlndia 35 years, and 10 years longer in England, Jamaica, and Canada. 

TABLE 28.-COMPARATIVE TABLE showing the SICKNESS, MORTALITY, and INvALIDING in the EAST INDIA. 
COMPANY'S TROOPS (Natives and Europeans) in each of the Presid\lncies during the Years 1825-1844.* 

Years AdIDissious Ratio Ratio . Ratio 
Ratio Europeans into Deaths Deaths per Cent. perCent. perCent. 

of Life, Hospitals from all from of of of per Cent. 
Presidency. .r or aggregate during Invalids. ordinary Cholera Total of 

Natives. Strength the Years Causes. Cholera. Deaths to Deaths to Deaths to Number 
(1825-44). 1825-44. Strength. Strength. Strength. invalided. 

Total ()f three { Europeans 240,577 382,600 13,012 1,'741 6,939 4'685 0'724 5'409 2'884 
Presidencies Natives - 3,881,660 2,591,107 69,973 13,260 75,077 1'461 0'342 1'803 1'934 

:Madras -{ Europeans 101,210 135,720 3,892 432 2,101 3'419 0'427 3'846 2'076 
Natives - 1,196,260 904,325 25,064 6,976 23,479 1'512 0'583 2'095 1'963 

Bombay -{ Europeans 50,987 88,720 2,589 288 1,611 4'513 0'565 5'078 3'160 
Natives - 638,975 586,047 8,251 1,796 21,155 1'010 0'281 1'291 3'311 

Bengal - -{ Europeans 88,380 158,160 6,531 1,021 3,227 6'230 1'150 7'380 3'600 
Natives - 2,046,425 1,100,735 36,658 4,488 30,443 1'.570 0'220 1'790 1'500 

.. 
• .. Paper by Colonel S!kes In t~e Statlsticill Journal, vol. x., p. 100 • 



TABLES. xcvii 

TABLE 29.-CONJUGAL CONDITION of BRITISH-BORN SUBJECTS in INDIA.,-Proportion per Cent. of Married 
. ., Unmarried, and Widowers, at each Age, . , 

~----

Royal Troops. ~ -~'~~T' Civilians and Civil 

Ages. 
Officers. Soldiers, Troops. Population. 

Married.1 uD;mar-lwidoW- Married.1 uD;mar1widow- Married. UD;mar-/WidoW- Married.1 un.mar-IWidow= ned. ers. ned. ers. ned. ers. rled. ers. 

" \ 

Total of 20 and 19'2 77'5 3'3 6'5 9,3'0 '5 28'8 69'3 1'9 45'4 50'!. 4'5 
upwards, 

20- - · 2'8 97'2 - 1'7 98'2 'I 5'1 94'9 - 12'7 86'9 '4 
25- · · 13'0 86'1 '9 6'9 92'7 '4 19'2 79'7 . 1'1 31'8 66'7 I' 5 
30- · · 29'2 69'2 1'6 15'7 83'0 1'3 36'9 61'5 • ,·1'6 51'R H'6 3'6 
35- · · 42'5 50'2 7'3 21'9 75'1 3'0 53'2 43'5 3'3 66·1 29'2 4'7 
40- · · 49'2 39,9 10'9 18'9 75'9 5'2 71'9 24'1 '0 70'5 21'7 7'8 
45- · · 55'2 27'6 17'2 10'7 75'0 14'3 77'5 14,5 8 

J~ 
72,3 18'0 9'7 

50- · · 55'9 20'6 23'5 - - - 72,3 13,7 14 73.8 14'1 12'1 
55- · · 53,8 23'1 23'1 - - - 88,1 4'8 7 71,9 13,2 14'9 . 
60- · · 66'7 33'3 - - - - 79'5 7'7 )f'8 72'8 10'2 17'0 
65- · · 33'3 44,5 22'2 - - - 73'7 10'5 5'8 72'5 6'9 20'6 
70- · · - - - - - - 100'0 

~ 
61'8 2'9 35'3 

75 lind upwards. - - - - - -
~ 

100'0 58'3 12'5 29'2 

NOTB.-Tbe Table may be read: -of 100 officers 20 and under the age of 25, there were 2' 8 married, 97, 2 unmarried. 

TABLE 30,-ANNUAL RATE of MORTALITY amongst CHILDREN in INDIA. and in ENGLAND. 
" 

Children of English Officers in India.· Annual Rate of Mortality 

(Facts supplied by Major-General per Cent. amongst Chil-
dren of English Officers Annual Rate of Mortality 

Ages. 
Hanyngton.) in Madras." per Cent. (Facts supplied by 

. Annual Rate 
Mr. Samuel Brown.) 

Years of Life. Deaths. of Mortality I Healthy I per Cent. Boys. Girls. Districts. England. 

Under 5 years · 21,019 1,384 6'585 3'589 3'604 4,036 6'738 

5 and under 10 · 11,424 72 ,630 '530 '568 '688 '916' 

10 
" 

15 · 6,682 40 '599 '234 '319 '431 ,527 

• Many of the children proceed to England at abont the age offive years. 

TABLE 31.- MORTALITY amongst 2,993 SONS of TABLE 32.-MoRTALITYfrom 1808 to 1857, amongst 
OFFICERS in the Madras Army, from 1808 to. 2,884 DA.UGHTERS of OFFICERS in the Madras 
1857 inclusive, including 749 who became Army, including 774 who became Annuitants. 
Annuitants. 

I Years ofLife·1 Deaths. I Mortality per Ages. I Years of Life. I Deaths. I Mortality per 
Ages. Cent. Cent. 

0 I 1,399 134 9'578 0 1,34R 110 8,160 
I 2,305 137 5,943 

1 2,618 152 5'806 2 2,325 62 2'007 
3 2,187 32 .1'463 

2 2,425 56 2,311 4 2,074 28 1·350 
5 8,975 51 '568 

.3 2,292 32 1,396 10 6,899 22 ,319 

15 4,879 27 '353 
4 2,188 18 '623 20 2,294 16 '697 

25 1,004 6 '598 
5-10 9,426 50 ·530 30 510 2 ·392 

35 279 2 '717 
10-15 . 7,272 17 '234 40 163 1 '613 

45 84 1 .1,190 
15-21 5,968 39 '654 50 ' 36 1 2'777 

---------- 55 15 1 - 6'666 
Total . 33,602 49~ 1'482 

I 

n 



PRE CIS 0 F EV IDE NeE 

TAKEN BEFORE HER MAJESTY'S COMMISSIONERS APPOINTED TO INQUIRE 
. INTO THE SANITARY STATE OF THE ARMY IN INDIA, 

ARRANGED 

To serve as an Analytical Index under the following Heads; 

I. SANITARY DESCRIPTION OF MILITARY STATIONS IN INDIA; p. (iii.) 

HEALTHINESS "oR OTHERWISE.-CLIMATE.-DRAINAGE.-SOURCES OF :JI.iALARIA._ 
MEANS ADOPTED FOR SELECTION OF SITES,. 

II. BARRACK AND HOSPITAL ACCOMMODATION I p. (vi.) 

CONSTRUCTION AND MATERIALS.,":""" V ENTILATION.-CUBIC Sp.c\.cE.-REPAlRs.-RE
MOVAL OF NUISANCES.-SAJp:TARY POLICE.-MEANS PROVIDED FOR 4BLUTION. 

III. DIPROVED TENTS; i!. (x.) 

FOR TROOPS ON THE MARCH.-FoR TEMPORARY RESIDENCE. 

IV. SUPPI,Y OF WATER; p. (x.) 

QUALITy.-STORAGE.-FILTRATION. 

V. COMMISSARIAT 4RRANGEMENTS; p. (xii.) 

~ATION" OF THE SOLDIER.-AnTICLES SUPPLIED.-COOKING AnRANGEMENTS.-INTEM
PERANCE.-BEER AND SPffiITS. 

VI. DRESS AND ACCOUTREMENTS; p. (xv.) 

COVERING FOR THE HEAD.-BODY CLOTHING.-BoOTS.-KNAPSAC.K'.-AMMUNITION. 

VII. REGIMENTAL DUTIES; p. (xvi.)" . . 

AGE FOR RECRUITS.-DRILL.-F"L"RLOUGH. 

VIII. RECREATION AND EMPLOYMENT OFF DUTY; p. (xvii.) 

LIBRARIES_SCHOOLS.-GYMNASIA.-GARDENS.-TRADES. 

DC DISEASE AND MORTALITY; p. (xix.) 

FEVER.-DYSENTERy.-CnOLERA.-SYPH~LITIC DISEASES. - RHEUMATISM. - LIVER 
DISEASE.-SCURVY.-GUINEA WORM. 

X. MORAL CONDITION OF THE SOLDIER; p. (xxiii.) 

, OBJECT IN LIFE.~MARRIAGE. 

XI. STATIONS ON THE HILLS; p. (xxiv.) 
EFFECT OF ELEVATION ON HEALTH.-MoUNTAIN RANGES.-SPACE FOR DRILL, ike. 
~STRATEGIC CONSIDERATIONS.-ELEVATIONS ol( THE PLAINs.-TROOPS TO' BE 

SENT UP ON Anruv AL; 

XII. SANITARIA FOR THE SICK; p. (xxviii.) 
EFFECT OF A FOREIGN CLIMATE.-BENEFIT OF SEA VOYAGE.-WESTERN AUSTRALIA. 

-THE CAPE.-COAST STATIONS. 

XIII. DISINFECTING. AGENTS; p. (xxix.) 
CARBOLIC ACID.-PERJ\lANGANATE OF POTASH.-lcE MANUFACTURE., 

XIV. TRANSPORT OF TROOPS; p. (xxx.) _ 
ROUTE FROM ENGLAND.-AcCOMMODATION ON SIUPBOARD.-PROGRESS TO INLAND 

STATIONS. 

XV. THE MEDICAL SERVICE; p. (xxx.) I ' . 

QUALIFICATION.-TRAINING.-SANITARY SPENCE.-FIELD DUTIEs.-RANKAND PAY. 
-CONTROL AS TO SANITARY ARRANGEMENTS AND REMEDIAL MEASURES.-GENERAL 
POWERS. . , 

• 
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WITNESSES EXAMINED, ALPHABETICALLY ARRANGED. 

Page 
Dr. JAMES BIRD, late Pbysician-General, Bombay Army; served 29 ye:trs in India - 213 
Mr. JOHN BISHOP, F.R.S., F.R.C.S.; London - - 302 
Colonel G. CAMPBELL, served 5 years in Bengal - 239 
Sir PROBY CAU,TLEY, K.C.B., Member of the Council of India; 34 years in Bengal - 234 
Dr. MCCOSH, ~.D., Staff Surgeon; 25 years service in India - - - - 146 
Major-General F. C. COTTON, Madras Engineers - 124 
Dr. DEMPSTER, Inspector-General of Hospitals (Evidence ip writing) - - 463 
Colonel H. M. DURAND, C.B., :r.lember of the Council of India; 30 years in the country - 283 
Dr. EATWELL, Principal Calcutta Medical College (" Observations ") - - 480 
Mr. WALTER ELLIOT, late Commissioner Northern Circars and Member Madras Council; 39 years in 

India - 247 
Dr. HUGH FALCONER, M.D.; 25 years in India 30.5 
Dr. W'M.. FARR, M.D., F.R.S., D.C.L. ; London II 316 
Lieutenant:.Colonel R. H. GALL, 14th Light Dragoons i 20 years in India 76 
Major-General GOODWYN, Bengal Engineers - 106 
Mr. ALEXANDER GRANT, ~urgeon Major; 20 years in India.; formerly personal Surgeon to Lord 
Dal~u~e - ~9 

Colonel E. H. GREATHED, C.B.; ] 1 years in India; chiefly Bombay - - 200 
Dr. A. H. HASSALJ" M.D., Professional Analyst; London - 276 
Mr. E. W. HUGHES, C.E. ; London - 288 
Mr. JULIUS JEFFREYS, F.R.S., late Staff Surgeon, Bengal Army; 12 years service 164 & 494 
Dr. II. H. JONES, M.D., late 77th Regiment; 4 years in Western Australia. ,.. - 121 
Sir JOHN LAWUENCE, Bart., G.C.B., Member of the Council of India; late G.vernor of the Punjab - 189 
Dr. McLENNAN,F.R.C.P., late Physician-General Bombay Army; 31 years in Ind,ia - 8.5 
Dr. LETHEBY, M.D., Officer of Health, City of London - 26.') 
Mr. T. LONGMORE, Deputy Inspector-General of Hospitals; late Sanitary Officer at Calcutta - 129 
Dr. W. C.MACLEAN, M.D., Deputy Inspector-General of Hospitals; 22 years in Madras 136 
Sir RANALD MARTIN, C.B., F.R.S., Physician to the Council of India; served 22 years in Bengal 1 
Mr. ROBERT MONTGOMERY MARTIN; served in India and China 251 & 503 
Captain W. S. MOORSOM, C.E., late 52nd Regiment, and Queen's Commissioner in Ceylon 95 
Dr. F. J. MOUAT, Surgeon Major, Bengal Army; 21 years in India - 329 
Captain J. E. T. NICOLLS, Madras Engineers; near 20 years in India; Bengal and Madras 81 
Lieutenant·Colonel OUCHTERLONY, Madras Engineers (" Remarks ") - 482 
Dr. DAVID FIELD RI~NNIE, M.D., Staff Surgeon; served 6 years in Western Au~tra1ia; also in China 65 
Mr. J. S. ROE, Surveyor General, Western Australia; 31 years in the Colony , 112 
Brigadier-General D. RUSSELL, C.B.; 16 years in India, chiefly Madras - 225 
Mr. D. SIEBE, C.E., London 326 
Dr. R. ANGUS SMITH, F.R.S., Professional Chemist; Manchester 155 
Dr. COLVIN SMITI1, M.D. ; served about 7 years in Madras, Bengal, and Burmah 98 
Mr. A. STEWAltT, Deputy Inspector-General of Hospitals; 17 years in India, Bengal, and Bombay 52 
Dr. DUNCAN STEWART, M.D. (Warley Depot); 30 years in Indil\ 48 
Vice-Admiral Sir JAMES STIRLING, K.C.B., late Governor of Western Australia - 211 
Dr. J. SUTHERLAND, M.D., Sanitary Commissioner, London ., - 311 
Colonel WM. SWATIIAN, (since deceased); about 30 years in India 40 
Colonel THOMPSON, C.B., Commissary General, Bengal, (since deceased); 34 years in India 279 
Dr. R. D. THOMPSON, M.D., F.R.S., Officer of Health, Marylobone; formerly served in India and China 270 
Sir CHARLES TREVELYAN, K.C.B. ; late Governor of Madras - - 290 
Sir ALEXANDER MURRAY TULLOCH, K.C.B., Army Statistical Department ~ 317 
Serjeant-Major WALKER, 1st Battalion 8th Regiment; 20 years in India 33S 
Dr. G. C. W ALLICH, Bengal Army retired; 17 years in Bengal - 334 

N.B.-Writteu replies to queries sent out by the' Commissioners to the several military stations in India 
are printed as an Appendix to the Evidence. An abstract of the information contained in these 
returns pI'epared by Dr. SUTEmRLAND will be found at • - 371 

Also Observations by Miss NIGHTINGALE on the same returns - - 347 
Sanitary Statistics of the East India Company's Army, prepared by Dr. FARR - - 528 
Sanitary'Statistics of Her Majesty's Regiments serving in India, by Dr. BALl'OUR - 585 
Statistics of Regiments which have served in India, from the War Office - i57 
Observations on the Climate Rnd Meteorology of India, by .TAMES GLAISHER, Esq. F.R.S., F.A.S. '- 781 
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P R:E CIS. 

I.-SANITARY DESCRIPTION OF 'MILITARY STATIONS IN INDIA. 

Sir RAlillD l\UnTIN--, describes the stations as selected without care, comprising every variety of climate 
often unhealthy, under malarious influences, damp, ill drained, and Some of them subject to floodings: 
P. I, Q. 6-11. Tho majority of old stations have heen selected by generals of division, presumptively 
on strategic grounds, but often by chance. P. 4, Q. 88-93. 

Colonel SWATlIAN-, considered the stations generally were selected with a view to military arrangements. 
They vary much as to healthiness. Agra, which was formerly healthy, was now the contrary; it was 
damp from water lying about during the rains. Dacca, occupied by natives, was unhealthy. Meanmeer was 
more healthy, being removed from a dirty city l. it has also been drained. At Peshawur the troops suffered 
it was thought from irrigation. Surface cleansing and removal of nuisances is attended to now as a general 
practice. The regimental bazaars are in the rear of the cantonments, and looked after by the quartermaster, 
hut thcre are no special regulations regarding their cleanliness· P. 41, Q. 303-415. The selection of a new 
station would usually be left to the quartermaster-general, with an engineer and a medical officer. P. 46, 
Q. 511-516. ' 

Mr. A. STEWART-, describes Cawnpore as tolerably healthy during three or four cold months of the year, 
but very severe at other times. It was very unhealthy from 1842 to 1845. The soil is sandy, hot winds 
prevail, and the temperature is very high. It lies flat about a quarter of a mile from the Ganges, and liable 
to be annually overflowed to a. great extent on one side, when~ being generally ill-drained, the water is apt 
to lodge a good deal. There is much irrigation at some' distance from the cantonments, which are at some 
distance from the native town. The sanitary arrangements were extremely imperfect. There is much broken 
I!l'ouud,-nt vines,-in the neighbourhood, usually in a filthy state; and the river during the rains rises to four 
time~ its ordinary widih on the side opposite the cantonments. The subsoil is red sand mixed with clay. Water 
diliappears rapidly from the surface. The latrines (open cesspits) were sometimes exceedingly offensive; the 
soil was removed by carts at night. There is a plentiful supply of good water from wells. P. 53, Q.636-Q53. 
l\Ic"l'ut is more healthy than Cawnpore, more favourable for drainage though flat, and in a much better 
climate; as stations go, one of the best in India. P. 56, Q.695-703. Umballa is a good station, soil light, 
sandy, with clay, partially drained, but rather flat; it is liable to inundations, from which the troops suffer. 
On one occasion an overflow of this kind was followed by much cholet'll and fever. P. 59, Q. 744-749. 
Kirkee, with all its di~advantages, is the healthiest station he ever occupied; the natural drainage is favour
able; soil partly black; 1,855 feet above the 8ea. P. 59, Q. 756-7GI. Of late years there has been more 
attention paid to surface cleansing in the cantonments than formerly; still, in addition to the latrines, there is 
a goo,} deal of offensiveness. There are certain regulations, but they are not always carried out. Com
manding officers cannot act where expense is involved. Thinks a sanitary officer, with authority to act, 
would be very. useful. P. 60, Q. 769-779. General sanitary arrangements, levelling of the ground, 
sewerage, &c., are required at a.ll the stations. P. 63, Q. 807-808. 

Lieutenant-Colonel GALL-, considers Kirkee a comparatively healthy station; it is a small station, having 
generally one regiment of cavalry only. There might be two if the barracks were good. They are very bad 
now. 'Vater is scarce, 80 that wells must be dug, which would be expensive; the soil is rocky; the river is 
at SOUle distance for drinking-water. P. 76, Q. 898-903. Kirkee is well drained. At Meerut the ground is 
8g;ain~t the engineer, so that the drains have to be swept down and nuisances e:s;isi.. Lahore was the least 
healthy station he had occupied. P. 77, Q. 911, 912; 
_ Captain J. E. T. NICOLLs--, states that stations in the plains of Northeru India are uniformly flat, with 
slight. ,undulations. Dinapore is surrounded with water during the rains, and Futtypore has a few marshes 
about it. Irrigation is used, sufficient for the crops only, from wells, and the water dries up quickly. There 
i8 ~very facility for surface tlrainage, but none for sewerage, thllre not being fall enough. . Ordure, &.c. is 
dally removed by hand and buried, and the latrines are arranged accordingly, and all nUisance aVOided. 
Cesspits are not used, except at one time at Dinapore, and from which some of the wells became .pollu~d. 
New sites are reported on by a. committee of military, medical, and civil officers to the Commander-in-Chief, 
and are approved as a. rul~ by the Governor General. This practice has obtained two or three years only; 
formerly mere temporary stations probably grew into permanent ones without inquiry, and t~is rna>: apply to 
the bulk of those existing. None of these plain stations are in the neighbourhood o.f ~l1JS whICh coultl 
be occupied instead. A new station is regularly laid out, so as to secure ample ventilatIOn. Pp. 81, 82, 
Q. 1024-1080, and 1104, 1105. . 

Dr.l\IcLENNAN-, describes the climate of Po on a. and Malligaum as tolerably healthy., Bo.mbay ~8 unhe~lthy ; 
the average temperature about 80°, and the yearly rain-fall iO or 80 inl-hes. 'l;he town IS entirely Without 
drainage, and there is a ditch round Fort George. Nuisances abound by improper dispo.sal of t~e dead, C~8S
pools, foul dung heaps, and salt marshes on the neighbouring island of Salsette. There IS occaSIOnal flOO~lIl.g 
which is probably beneficial. The surface filth is most disgusting especially on the be.ach, an~ thiS 18 

aggravated by the daily washing over of the tide. Pp. 85, 86, Q. 1158-1165. Does not thmk any unprove-
lJlent could be made in the existing regulations for selection of sites. P. 88, Q. 1220. . 

Dr. COLVIN SMITH--, considers that St. Thomas' Mount, Madras, would be a healthy statIOn under proper 
condition~. Rangoon was unhealthy during the war. Secunderabad w.as healthy ~hen. he was there. 
Kuruoolls hot and unhealthy for Europeans, and Jubblepore is very malarIOus; there I~ an Immen8? m~rsh 
eloHe to which the barracks are built, causing much sickness; the neighbouring country belll~ healthy, It l~l1ght 
be easily drained. Rangoon was also marshy, and Prome too, which was abandoned frolU Its unhealthm?ss. 
Impurities are removed daily at all- stations under the police. Pp. 98, 99, Q. 13.52-1385. Mu~h better sltes 
were to be found in the' immediate neighbourhood of those at present occupied at many statIOns. . P. 102, 
Q. 1500, 1501.·' . ' . . 

Major-General GOODWYN-, describes Kurnool as flat, the canal being close to the .cantonments, With ~o 
other facilities for drainage. Neemuch was well adapted for drainage in an undulatmg country, an~ t e 
. . . ~ . I f d . 1'h drama"'6 station Il1gh and dry. The Cawnpore barracks are on the lowest ground Illcapab eo ramage. e ," 
from tho bazaar in the l'ear passes through the barrack lines. Cawnpore might be well drained; thero are 
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(iv) PRECIS OF EVIDENCE TAKEN BEFORE THE COMMISSIONERS APPOINTED 

SANITARY numerous. excavations, receptacles for stagnant water and filth. At Calcutta it was difficult to drain Fort 
DE,rntl'TION William properly. Berhampore was in a low marshy position. The selection of sites rested with the civil 
OF f'TATION8. authorities. There is no flu8hing of drains and no outfalls provided; it takes its natural course a short 

distance from the buildings. Pp. 106-108, Q. 1636-1700. ' 
Major-General F. C. CO'rTON-, has inspected all the stations in Madras. Jac1,atalla is in a fine open country 

well supplied with water, and in a good position. P. 124, Q. 2008-2016. Irrigation, by which the country is 
l,ept l10aded the greater part of the year and dry the rest, is carried out largely in Southern India without 
any ill dTects. Excessi~e a?d continued heat, ~ike cold, seems to make ~ount.ries morq safe from malaria and, 
fever. lIong Kong, whwh IS very dangerous, IS temperate compared With Madras. P. 126, Q.2038-2054. 
Had 20,000 natives and 40 Europeans employed 011 irrigation works at Godavery; the exposure did little or 
no harm t~ the temperate. Men are better employed in the air than confined in buildings. Q. 2083. 
Bang-alore is a good healthy station. These high stations have great facilities for drainage and removal of 
impurities. Docs not think Dr. Heyne's opinion now prevails that the laterite formation is usually associated 
with fever; he must have written 30 years ago. 4 careful investigation into the sources of fever would be 
highly valuable. It prevails at all levels up to 4,000 feet. Cholera cannot be connected with particular 
sites. P. 128, Q. 2092-2111. 

Mr. LONGMOUE-, describes the stations in Lower Bengal as situated on low ground having no elevation ncar. 
Calcutta is unhealthy from its fbtness and imperfect drainage. Obstruction of ventilation within the 
fortifications, ncar which the river is also densely crowded with shipping, and the habits. of the natives, the 
chief part of the city inhabited by them is extremely pestilential. Improvements were in progress for flushing 
drains and getting rid of ordure thrown into the river, but Fort William will be always unhealthy for troops. 
Dead bodies often get entangled among the crowded shipping. They are thrown in the river, the people 
bcing too poor to purchase fuel to bul'll them, for which Government should provide wood. Barrackpore is 
very superior in all sanitary respects to Calcutta. Pp. 129, 130, Q. 2130-2157. Dinapore has always been 
unhealthy; there is a nullah which receives all kinds of filth, and into which the river Soane periodically 
overflows; it is a bad station. P. 132, Q. 2181. 

Dr. MAQLEAN-, considers that many of the stations of Madras were occnpied without regard to sanitary 
considerations, then never thought of, but merely by accident because the troops happened first to encamp 
there. Attention is now paid to the selection of proper sites, but the rule is sometimes forgotten. Mentiond 
an instance when be was placed on a committee and asked to sign 0. report in favour of a. site without having 
been summoned. It turned out bad and was condemned. Pp. 136, 137, Q. 2223-223~. Pondicherry is not 
crowde,d, and is better drained than Madras, and the water better; .it is consequently more healthy. Tbe 
soil in the Nizam's country is granite, and where granite is in 0. state of decay places are unhealthy; also 
when the ground is broken up for the first time. The application of water is beneficial. P. 139, Q. 2306-2320. 
Sir Patrick Grant has urged the abandonment of the cantonment at Sl'cunderabad. Q. 2343. 

Dr. MCCOSH-, describes Prome as pa.rticularly unhealthy; it·is shut out from the prevailing winds, and 
inundated during the rains; selected without refere·nce to sanitary considerations, being an important town of 
Burmah. There is a range of hills about 50 miles distant. The Irrawaddy is navigable at all seasons to and 
above Prome. Rangoon is liable to tidal inundation, but is a healthy station for the tropics, much better 
than Calcuttu; so is Pegu generally as compared with BenguI. There are no hills within 100 miles of 
Rangoon. The whole country is annually flooded, and when the river fnlls stagnant pools are left to evupo
rate between the nullahs ; drainage to carry off the water rapidly might be easily effected. Pp. 146, 14i, 
Q. 2444-2488. . 

Sir JOHN LA WRENCE-, considers that some sites for cantonments have been extremely well selected, others 
badly. Drainage has not been cared for as it ought, but this has .improved considerably of late, and milch 
attention has been paid to latrines, &c. P. 190, Q. 2922-2924. Improvements might be made in the cities, 
as Delhi and Lahore; bnt epidemics often appear in the cantonments some miles off, before the towns. The 
whole country round these old cities is rotten and der-ayed, so that it is difficnlt to find healthy sites within 
several miles. Great care is necessary in the selection; objections are not always obvious at first sight. 
The favourable character or otherwise much depends on the committee selected to report. The members 
should be specially qualified and appointed by the Governor-General and Commander-in-Chief, upon the 
recommendation of the Principal Medical Inspector, the General of Division, aUll the Governor of the 
Province. The best men should be- brought from any distance, if necessary; not chosing persons because 
they happen to be on the spot. Everything should be done to secure the best sites, and those which are 
proved nnhealthy should be abandoned. Many of the present cantonments have arisen out of old -standing 
camps. Trees for shade, &c. are advantages; it is nnderwood· that is unhealthy. P. 19i, Q. 3017-3032. 

Col. GUEATHED-, states that there are establishments for surface cleansing and removal of refuse under the 
brigadier at all stations; there· are under him the Engineer, Bazaar Superintendent, and Quartermaster of the 
week, who makes his report. The refuse is often bnrned; and there is no annoyance from the bazaars, latrines, 
stables, or slaughter-houses; only from the barrack nrinaries. There are vcry good regulations. P. 202, 
Q. 3120-3132.· . 

Dr. BIRD-, describes Bombay and Colabaas undrained, warm, dnmp, and nnhealthy during eight 
months in the year; Poona and Kil·kee are comparatively dry and temperate; Poona is one of the healthiest 
localities in India. Belganm is less favourable, there are ravinf's and broken ground about the canton
ments. Pp. 213; 214, Q. 3413-3434. Kayrn, which was abandoned, is an instance of a bad selection of site in 
the midst of swamps and broken ravines; the mortality was very great, though the buildings were altogether 
superior. P. 216, Q. 3482-3484. 

Sir P. CAUTLEY-, states that the drainage of the stations in Bengal was generally defective, bnt latterly 
great alterations were being made. At Cawnpore the work has been done ill detached bits without a compre
hensive plan; had it been otherwise, it would doubtless have been effectual. The natives build their huts with 
mud dug at the spot, leaving the holes open; so that in constructing the canal t.hrongh the Cawn-bazaar ponds 
full of black filth wel'e found; there is also a total absence of ventilation; thinks that if such places as 
Cawnpore, Delhi, and Kuroool were systematically drained there would be comparatively little disease. 
The foul ravines, want at' drainage, and the filth in the bazaar, would account for the fdghtful mortality 
existing at Cawnpore. These things might be remedied at 0. moderate cost, by which the health both of 
Europeans and natives would be ~onsiderably improycd. Mentions Shamli in the Doab as an instance of what 

• The l'oona Committpc recommend that no hedge-rows in the ,neighbourhood of cantonments and military roads be allowed 
to exceed three fect in height. (Appendix, p. 735.) The Mut1ra Committee point out the obnoxious practice of brick-burning 
near the work. at new stations; $tablc litter, bones, and ordure nre the ordinary fuel, creating wide spread abomination. .At 
Pe,hawor. snch kilnA" ere burning 7l years, and the health of the troops considerably inlproved lifter these were allowed '0 bUrD Ollt 
i~ 1857. (Appendix, p. 213.) 



TO INQUIRE INTO THE SANITARY STATE OF THE ).RMY IN INDIA. (v) 

might be done. This was a. large town, always inundated in the wet season, and very' unhealthy the only SANIToUY 

channel for the water being a. small tortuous nullah. A straight ditch was cut into the river and:,'t' ere has DESCRIPTIOII' 

ne\'er been a collection of water since. Colonel Baird Smith recommended a similar process at Meer"t. and 011 /:iTATIOIiS. 

Major Wilberforce Greathed succeeded in draining the interior of Delhi by under draius into the J umna. 'This ' 
want of drainage is the universal want from Calcutta upwards; open drains cheaply constructed are the best 
for the purpose. P. 234, Q. 3901-3940.. ~he unbealtluncss of the cantonment at Delhi probably arose from 
its proximit.y to a nullah from an extensive Jheel; had the natiYes been listened to in reference to this, to them 
notorious, jh~el, !he ~anton~~nt .would not have placed there. Delhi ~tself is one .of the healthiest places in 
Bengal. IrrigatIOn IS not InJuriOUS, except when abused bY,overfloodmg and lettmg the water lie about in 
holes, whic~ produ~es. ma.laria, causin~ intermittent fe.ver, and ~plcen ; this might be remeuied by drainage 
combined with the IrrIgatIOn and levelling the ground III the neIghbourhood of towns. P. 236,237, Q. 3960-
3992. : . 

Mr. A. GRANT-, states that the conservancy and ~anitary arrangements of the hill stations are often ex
tremely defective, though formerly they were much worse. Believes the prevalence of diarrhooa is to be 
attriuuted to these causes rather than to cold or damp. P. 262, Q. 4484-4492. 

Dr. R. D. THOllPSON-, considers the mode of disposing of the sewage at Bombay very objectionable, it passes 
into the sea, and is very ofiensive ; the burial grounds are also very bad. P. 276, Q. 4873-4875., 

Colonel DURANJ:)..-..y thinks the question of stations of great importance; no doubt sanitary improvement 
may always be going on, and the mortality might be reduced; it is a question of expense. Stations have 
been moved with the extension of .the fro,ntier, but everything was ~one in Northern India by the aid of 
committees, &c. to select the best sItes available. P.. 287, Q. 5163-51/2. 

Sir C. TUEVELYAN-, states that great care is now taken in the selection of sites; nothing could be better than 
the site in the Neilgherries, where the climate is like the South of France. P. 292, Q.5259-5261. Madras 
being 11at is not well drained, but the rh'er contains excellent fish; it isdammed up, and periodically scoured 
by the rains. Formerly the sewers discharged their contents over the dry banks, but gutters having been 
cut in the sand they now are emptied in deep w'llter until carried out to sea by the flodds. P. 293, Q. 5277-
5284. Madras is, perhap~, the second city in the Queen's dO!llinions, and probably contains a million inhabi
tants, but there is no census, which it is desirable should be taken. The drainage is very bad, there being no 
means of flushing the sewers from want of water. He had initiated a plan for a municipal council, who should 
be empowered to raise funds and to carry out improvements of this nature, which he hoped would be esta
hlished. Attention to these matters is the more important, inasmuch as the health of the troops mnst be affected 
by the local conditions and health of the population by whom they are surrounded. .P. 294, Q. 5289-5314. 

Dr. HUGH F .A.LCONE~, states that the mean level of the country about Calcutta is hardly above the highest 
tides, so that any kind of drainage is exceedingly difficult; the practice is to dig large tanks to catch the 
water; and the sites for buildings are raised with the soil dug out for the tanks. P. 305, Q. 5390-5398. 
The conditions of drainage and surface differ materially, according to position and elevation, which greatly 
affects health, the deltas of large rivers being always the most unhealthy. The organic matter which is 
washed down from the higher levels there undergoes decay. Next to temperature, moisture most affects the 
health of Europeans in India; the drier the climate, eoncurrently with diminution of'temperature, the more 
healthy. The southern side of the Himalaya mountains is often deluged with rain (in s.ome places it has been 
('stimated as high as 500 inches during the year), whilst the nOl;thern side is perfectly dry and sterile, The 
Terrai, co,ered with forest, swamps, and jungle, is most deadly during the rains, from vegetable decomposi
tion poisoning the air, affecting not man only, but often domestic animals. That part between the Indus and 
the Sutlej, which is flOW cultivated, drained, and dry, is healthy.P. 306, Q. 5405-5458. Is not aware 
that rocks in the abstract have anything to do with sanitary conditions. It is where these aro ground down 
into mnd, forming soil, that the difference of condition comes into play. Had been lcd, from observation at 
Burmah and Singapore, rather to re.gard ferruginous soils as salubrious. Considers excess of heat and excess 
of moisture among the irremovable causes of disease in India. P. 309, Q. 5469-5479. 

Dr. SUTHERLAND-, observes that, according to the returns, tIle records of meteorological facts are very im'per
fect, so that the elements of local climate ar~ often littlil known. Except the smface cleansing of eal1tonnients, 
little attention has been paid to sanitary improvement, there being no proper drainage, and even the surface 
drainage is bad. The privies and urinals are offensive, which always indicates, danger. The removal of excreta 
should take place at least twice a day, but the system admits of great improvement. Roof-guttering is 
generally deficient, and the cook-house.s and ablution-rqoms are drained into cesspits, by which means the 
subsoil is kept damp. The bazaars, often close to the cantonments, as at Bangalore, are filtllY" undrained, 
except at the surface, and supplied with tank-water full of impurities; the houses overcrowded and ill
ventilated. The towns are under even worse conditions, containing all the elements which even in more 
temperate climates would predispose every kind of fatal epidemic. P. 311, Q. 5490. No native population 
should be allowed within a certain distance from' a military station; they should be to leeward, and plans should 
be laid down for streets, drainage, &e. before a bazaar is allowed to grl,lw up. A porous sail, if undrained, , 
speedily becomes saturated with decaying organic matter. By avoiding every removablo cause of malaria, 
persons will be better able to withstand such as may be irremovable. P. 315. Q. 551()"'5519. 

Dr. \V ALLlCH-, considers that sites should be selected on high grounds where there are trees which, without 
underwood, are bene~ciat Stations are generally chose:. from a military view, and the medical officer is littlo 
consulted; sanitary considerations not having bt!en much thought of. P. 337, .Q. 5889-5894. . 

Dr. DElI1PSTER-, considers that sanitary arrrangements must still be of first importance in the plams, 
where the great majority of deaths arise ii'om diseases of undoubted malarious origin. Thinks that in th~ 
immediate neighbourhood of the notoriously unhealthy stations of, Cawnpore, Kurnoo~, Dinapore,. DelhI, 
Ghazeepore, &c., healthy localities exist; reters to evidence procured by the Canal Samtary Committee on 
this point. P.463. At Peshawur he was one of the committee for selecting site for a new ca~tonmcnt, ~ho 
had presented a note on the necessity of prohibitil!g irrigation within one mile at least of t~1O Site, tW? miles 
being a more prudent distance in such a stiff, clftyey soil, which should be thoroughly draID~d, ofwluch the 
natural fall of the country admits. Has never siuctlvisited the place, therefore cannot say If the r,ecommen
dations, with respect to irrigation, &c., were attended to, but believes that barracks huve been ,erected o~ the 
original site, probably for military reasons. 'J'he prevailing diseases are colds, bowel complall~ts, and IDfer
mittent fevers in July, August, and September; but the mortality is unusually small. Much ram or westerly 
winds during these hot months produce unhealthiness. All tbe' oruinary fruits an~ the ~ater are whole
some, though the native population arc prejudiced against water drinking. Ab~ut eIght nules}o the ea,st of 
Peshawur there is a fine open dry plain, and the soil is light and permeable, With large admIX.ture ~f sand 
(about Kassim and Jubba) affording an eJiO'ible site for location of Europeans. P.470. Loodlana 18 now 
abandoned as a station. it was remarkably healthy at the commencemen~ of his re,sidence there, and vory 

, (a 3) 



S.UIlTABY 
DESCRIPTION 
01' STATION8. 

(vi) PRECIS OF EVIDENCE TAKEN BEFORE THE COMMISSIONERS APPOINTED 
~ , 

much the reverse. afterwards, which was accounted for by a stoppage of the natural drainage of the place, 
IUld its consequent inundation during following very wet seasons, producing malaria and virulent fever, from 
which the troops almost universally suffered, and it happened that those who occupied the best barracks 
from being ncarer the malarious influence suffered more than others worst aecommodated at It greater 
distance. The officers were nearest of all, and were affected longest. P.471. Meerut (from 1850 to 1854) 
has long proved one of the most healthy stations, at which sick from Loodiana and Lahore quickly regained 
strength. No river or low moist land in t.he vicinity. An open plain 30 miles from the Ganges. Loose 
permeable soil of humus clay and sand. Good water from 11 to 24 feet of surface in dry season. Copious 
periodical mins. European fruits and vegetables abound. The general drainage is good; some defective 
portions were being rcgularly drained in 1854. The drains, however, were open (the expense of ~overing 
hlting thOUg\lt too great), and highly offensive in hot weather, though lime was used every 24 hours. Recom
mends the p~aetice of' digging trenches behind the camp for native resort, to be periodically filled up. P.472. 
Cawnpore is notorious as one of the most unhealthy stations, nearly seven miles along edge of the high bank, 
overlooking a very wide l,ortion of the Ganges, nine-ten.ths of the channel being dry, except during the rains ; 
the bank is chiefly clay, and is traversed by deep ravines. When the mutiny broke out large new. barracks 
were being erected on a site which had been selected in the dry season, without inquiry, and which he 
found after the rains in 1856 to be a concealed marsh, covered with rank grass, and ankle-deep with water. 
Men placed on a similar site were more unhealthy than others occupying bad barracks close to the filthy city. 
The heat, soil, difficulty of drainage, and proximity of the Ganges combined to render Cawnpore unfit for 
location of Europeans. P. 473. Lucknow has several square miles of land immediately to the north well 
suited for barracks; it was fonnd dry and free from ~wamp during the wet season. Naturaldrainage 
good; at a safe distance from the Goomtee and from the city. Found from inquiries that the inhabitants 
of this district were generally healthy; being within two hours of Cawnpore by rail, it may be found desirable 
to remove the force now kept there to Lucknow. P. 473. At Delhi the troops had been remo"ed from the 
city, where they were healthy, to cantonment's on the edge of low irrigated land, which proved so pestilential 
that the ground was abandoned. On inquiry he found that 90 per cent. of the natives in that locality were 
afflicted with spleen disease. His observations were afterwards confirmed by Dr. Paton. Belie"es that a 
comparatively safe position may be found some miles south of Delhi. P. 474. Dinapore is situated on the 
Ganges, much like Cawnpore. The soil, a rich mould, subject to constant overflow during the rains; irrr·we
diably vicious as a European station. Fever and dysentery are generally prevalent in autumn, aud cholera 
nearly every year. The climate here is neither so hot nor so cold. as in t11e upper provinces. P.474. 
Almorah, the capital of the hill district of Kumaon, is about 40 miles in the interior trom the foot of the hills, 
stands 4,500 feet above the sea. Seasons similar to·Landour; climate ~enerally agreeable; slight diarrhu'lio 
prevalent on first residence (attributed to the water), also intf'rruittent fever. Goitre is endemic in the 
neighbouring valleys. P. 47.5. Simla is also 40 miles iu the interior of the hills; elevation, soil, and 
climate similar to Landour, lreavily timberedl much grass and underwood. On some occasions low typhoid 
fever has prevailed. P. 475. Daljeeling. in the Sikkim territory, nearly as cool, but more moist than Lan
dour. The barracks generally superior, but destitute of wash-houses. Air so moist that cold is seldom taken 
hy remaining in damp clothes. Croup prevails among the young. Jungle should be passed when the sun is 
well up, and during hot or cold s.easons. P.475. Cantonments should be dry and in well-drained country, 
free from liability to inundation, on light permeable soil. Avoid river-banks or marshes. The health of 
the natives should be inquired into, and the quality and supply of the water. P.475. 

n.-BARRACK AND HOSPITAL ACCOMMODATION. 

BnRACK8AND' Sir RANALD MARTIN-, states that the structural arrangements of barracks and hospitals generally are very 
HOSPITALS. deficient, and there is great neglect in rcference to the rcmoval of nuisances. The buildings are of brick, but 

universally defective, narrow, low, and confined, except the new barracks, and even these have not sufficient 
cubic space. None of the buildings are raised upon arches, nol' have they double roofs, and the floors are 
continu,tlly damp. The health of the troops is very largely effected by bad barracks, as compared "I'\-;th those 
better constructed, as shown between Queen's and Company's barracks at Secunderabad. Verandahs are 
comIDon, which are sometimes uscd for sleeping when the buildings are overcrowded. There is no rule as to 
eubic space, or ventilation, but punkahs and tatties are often beneficially used. The rooms are offensive at night. 
There is no organized system for providing means of ablution; water carriers are usually employed. Surface 
dainage and cleansing is quite as deficient as other arrangements, and should be placed under systematic 
medical police. Pp. 1, 2, Q. 10-54. The hospitals in India are not sufficiently ventilated, but they are 
attended by a class of warrant officers, besides orderlies and native attendants, so that as regards personal cure 
they are not surpassed in the world. The buildings, drainage, &c. are· defective, as in the barracks. P. 7, 
Q.165-178.-

Colonel SWATMAN-, thought many of the old barracks most inferior; but the new ones admirable, with con
sidcrable means of ventilation. Lime washing and cleansing is now frequent. There is .no difficulty as to 
the execution of repairs. The superintending engineer has large P9wers of action in emergency. P. 41, 
Q. 291-302. Baths were always provided at all places he bad seen. P. 311. . 

MI'. A. STEWART-, states that the dragoon barracks at Cawnpore, which were very inferior, were removed 
before the mutiny. They were built in parallel lines from north to south, a bad arrangement, as the wind 
generally sets in from the cast or west. No barracks ought to exist in the north-west provinces without 
being so placed as to get the full advantage of the wind. All the barracks are of one story, raised a 
little above tIle ground, but with no circulation of air underneath. It would be very advantageous to have 
the buildings well off the ground, so that the spaces underneath might be used as places of shelter and 
rccreation ; but if 8uch places be not clean, ventilated, and drained, they are mischievous, especially as at 
Kirkee, where a drain with openings receiving water and filth ran underneath the barracks. ; The barracks 

'. See paper address~d to the Efl8t India Directors by Sir R. Martin, containing suggestions for promoting the hea.lth of the troops 
in India, pointing out that in 30 years from 1815 to 1845 ten millions sterling had been wasted by preventible mortality among the 
troops, and recommending various specified improvements in the structure, dminsge, and ventilation of barracks and hospitals; also 
a b~tter selection of stations on the hills; with hint. for properly investigating the mountain climates. Addendum (No.2), p. I \I. 
The Umritsir Committee suggest the use of' hollow bricks tor barracks. which would not retain the heat 80 long after 8l1us~t 
(Appendix, p. 19101.) The Poona Committee advise that barrac),s be lime washed" regimentaJly," and brushes kept in .tore for 
tbis purpose (Appendix, p. 735.) The DiuapOI'e Committee consider that tatties are apt to cause chi liB and bring on rhewnatilWl 
or ague. (Appenwx, p. 59.) . 



TO INQUIRE INTO THE SANITARY-STATE OF THE ARMY IN INDIA. (vii) 

were usually overcrowded. Difficult to state the cubical space per mau ; it' should be double what it now is 
Sir C. Napi~r allowed 1,000 feet per bed. Has never ~certained by measurement what the space has been: 
In some places the barrack roofs and walls are double, lU others not. All the old barracks were bad. The 
new building at MeanI?eer, built by Sir C: Napier, was ~he. only good b~aek he ever saw. It would be 
Bound economy to provide such all over india. The v~DtilatlOn at present \. by doors and windows, which 
Bre not glazed, and the sI?ace for b~ds between these IS .so narrow that the men .li~ e:c~osed to thorough 
draughts; the men, theretore, both In barracks and hospltal, suffer as much from lllJudlCIOUS ventilation as 
from want of ventilation. Sometimes the men sleep in the verandahs for want of space inside. These 
draughts are especially injurious to patients suffering from chronic dysentery in the cold months. Tatties are 
used to cool the air during the hot months. At Meerut the barr,!-cks are arranged like those at Cawnpore . 
they were frequently complained of from 1851 to 1855 ; some improvements have been made. The barrack~ 
at Meerut were very bad and deficient; there was. no accommodation for the married soldiers, who were 
therefore put into the enclosed verandahs. By great good fortune there was no epidemic when he was there. 
Considers the practice which prevails in ;India of placing the saddlery in the same room in which thc men 
sleep very objectionable, impeding ventilation,&e. In new barracks room might be provided for the saddlery 
at the end of the dormitories. The infantry a.t Meerut are quartered in detached ·masonry huts with about 
30 men each; these are favourable to ventilation if well carried out. The hospital at Meerut wa; very badly 
lighted, 80 dark that operations could only be performed after carrying the patients into the verandah where 
they would be exposed to dust, sun, and wind. The hospitals generally are worse than the barrack;. The 
thatched roofs are cooler than tiles, bnt liable to fire; neVer tried the difference with a thermometer; they 
are generally single. The old Lahore barrack8 were bad and very unhealthy I the new buildings are very 
fine. Umballa has the best barrack after the new one at Meanmeer. The infantry barrack not so good; 
it is a good barrack on a bad site. Hears that the health of the place has latterly been much improved 
by sanitary arrangements. Served at Kirk:ee 44 years. The barracks are old and bad, only eight inches 
above the ground. The natural drainage of the site is favourable. Soil partly black. Kirkee is 1,855 feet 
above the sea. Throughout India there is great want of proper means of ablution; men usually wash in the 
verandah or do the best they can; they.can very rarely bathe; such accommodation ought always to be pro
vided. There is no difficulty in obtaining water by means of carriers, either with bullocks or hand labour. 
Pp. 53-60, Q. 654-768. In Bombay the married soldier is usually better provided for than in Beno-al, 
where there is often no separate accommodation; at Kirkee they were in detached huts. A matron" is 
provided in the Bombay hospitals to attend the women, but not in Bengal. P. 62, Q. 797-801. 

Lieutenant-Colonel GALL-, states that the barracks at Kirkee are about 30 years old; small, without ven
tilation ; h1l.ving no protection from the monsoon. Wind and rain beat in during the wet season. It is very 
oppressive during the hot season. Barracks shoula be lofty and ventilated in a proper manner, not from the doors 
and windows. More space should be allowed fM the beds. There should be double roofs and broad verandahs, 
in which the men could amuse themselves without exposure to the sun. At Lahore the new ba1'racl;:8 were 
not built when he was there; troops were much huddled together in the previous tempora.ry ones. Washing
houses were introduced at Meerut in 1853. Recommends large and deep swimming baths, for which 
there is abundance of water. The men bathe in the river at Kirkee. For linen there is a washerman in 
overy troop, who engages his own servants, and is responsible. The orderly officer reports as to the general 
cleanliness of the barracks to the commanding officer, besides which there is a barrack committee. Any works 
requiring expense would be reported to)he brigadier, who cannot go beyond a small amount, even on emer
gency ; if expensive the engineer must report to his superior, and it might be further referred. There are 
printed" Station Orders" furnished to the officers. Pp. 76,77, Q.904-924. The bazaars are under bazaar 
masters, who are magistrates. Much liquor is clandestinely sold in the bazaars. It is the master's duty 
to prevent this among the soldiers, and any delinquents are severely punished. Camp followers are quar
tered at a little distance outside the lines, under the supervision. of the ·commander. The quartermaster 
superintends the removal of surface nuisances, extending to the camp followers, and he is responsible to the 
commanding officer. Disorderly women may be turned out of the bazaar or sent before the magistrate. 
Knows of no observation with a view to prevention of -yenereal. disease. The bazaar master is always 
a European. The bazaars are usually in pretty good order, and contrast favourably with Dlttive towns. 
There is difficulty in overcoming offensive habits of the natives. pp.76-78;Q. 904-942. Large roomy 
barracks should always be provided, 10 feet at least. being allowed for two beds, and the rooms 25 feet 
high. It would be economical in the end. The same rule as to space should apply to hospitals in a stronger 
degree. Pp. 80, 81, Q. 1013-1018. 

Capt. J. E. T. NICOLLS-, states that the buildings are all of one story; the floors raised a foot or so from 
the ground by brick rubbish; the ordinary materials are used; they have single roofs ; thinks improvements 
in details may be made, but approves generally the standari'plans now issued by the Government. Th(l 
regulation is to have plunge baths. P. 83, Q. 1081-1098. . 

Dr. McLELLAN-, describes the barracks in Bombay as usually built of brick, with tile roofs single; tem
porary buildings are of wood, with thatched or cadgan roofs. Floors are generally raised from one to four feet 
solid; but it would be better if they were on arches high enough to be used as places of amusement or work; 
1,200 cubic feet per man was the regulated amount. The verandahs are from 7 to 12 feet wide. There are 
ventilators in the roof, but the air is close at night. Soldiers will shut themselves up. On the whohl, 
I!onsiders the barrack accommodation deficient. Better means for ablution should be provided, and baths 
should not be made dark and uninviting as at Poona. Pp. 86,87, Q. 1169-1195; p. 92, Q. 1282. 1,800 
cubic fcet space is allowed in hospitals. Q. 1283. . 

Capt. W. S. MooR8oM-, explained an improved punkah, for providing an improved current of air thro~gh?ut 
the width of a large room, consisting of fans of wette(l canvass, propelled by bullock power and multIplYlllg 
wheels. The temperature would be regulated at pleasure by the velocity and quantity of water used. One 
machine driving 10 punkahs. by a sing1'e bullock will suffice for a building containing 100 men, but by.inc.reased 
power barracks for 1,000 or 10,000 might be thus ventilated by one machine. Estimated cost of machme for 
100 men 681., for 1,000 about six times as much. Pp. 95-98, Q. 1314-1348. , 

Dr. COLVIN SmTH-, states that the old barracks at Secunderabad were badly built, on low, undrained 
ground, full of holes. The barracks at St. Thomas Mount are badly situated under a hill, where there was no 
breeze, very· close and confined. The new ban:acks at Trimulgherry are the finest he has ever seen .• P.loo, 
Q. 1392-1397. Ventilation is usually from the top. thinks that tatties should be used to reduce the t~mperature ; 
neither punkahs or thel'Il\antidotes were used in the barracks. There are ample means 0: ablution ~but not 
baths) provided, of which the men do not sufficiently avail themselves. The ar~angeme~ts m the hospItals are 
not convenient for ablution of the sick. P. 100, Q.1406-1431. Thinks the natlve hospitals very good~ but the 
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BAlIBJ.CKI AND old European ones deficient, badly ventilated, and air at night very impure from overcrowding; punkalls are 
lI08PI2'AL8. used and sometimes tatties; they should be always. -

M~jor-General GooDWYN-,descrillcs the old barracks at Cawnpore and Calcutta as very bad; they wcro, 
consequently, pulled down. At Chinsurnh they were pretty good, but not sufficiently raised; the urinaries 
and cook rooms badly placed. P. 107, Q. 1654, 1663, 1674. Refuse amI impurities are daily removed by hand 
labour; condemns the sy~tem of urine tubs in barracks P. lOS, Q. 1681-1696. Baths are not always provided. 
There was only one at Fort William. There were none ~n the plan of the new barracks in course of erection, 
18.')7. Barracks are one or two stories high, sometimes three. Brick is the principal matcrial; thc floors 
are generally limed; had recommen~cd the use of ~ron in lieu.of ~h? unse~soned wood which al~~e c~n be got 
in India, and nsphalte for floors, whICh had been tried at Fort ,Vllham WIth perfect succp-ss. 1he mcreasecl 
durability would balance the original increase of cost in 20 years, as no wood there lasts more than eight 
years, rend~ring con~tant repairs, and new roofs n~cessary. The lig~t iron work a~so offers great facilities for 
ventilation. -The brIcks should be of better qualIty, to keep out mOIsture I these Iron roof.~ were double; he 
recommended -double iron doors also,' so as to dispense with both \imber and grass, both of which are so liable to 
take fire. The -absence of raised arcaded basements is.a great fault.. Thinks thermantidotcs should be used; 
punkahs not sufficient. A new one was being tried, which he had not seen, it might have been Capt. Moorsom's. 
Thinks the cubical space allowed has been 800 or 1,000 feet. Slight repairs are done on the request of the 
commanding officer; but estimates are sent to Government for periodical repairs. They are nsually proceeded 
with at once. P. 108, Q. 1710-1788. . 

Major-General COTTON-:-, thinks the new barracks at J ackatalla. are unnecessarily high, as it increases the 
cost, and ventilation ~ould be contrived without. P. 125, Q. 2025-2029. 

Mr. LONGMORE-, states that the barracks in Calcutta are raised on arched basements, which somewhat 
diminishes the want of· free ventilation in the fort.- P. 131, Q. 2158-2162. The barracks at Dinapore are 
llad ; not raised as they should be off the ground. New temporary barracks have recently been erected; they 
are, consequently, also on the ground, in parallel lines, and constructed of bad materials; intended to last five 
years, but will probably be patched up, and used for a much longer period. A large part of the mortality is 
owing to such defects in barracks. I~.] 32, Q. 2181-2208. Thinks the plan of daily removing excreta the best 
for such a locality as Lower Bengal. _Q. 2217-2221. 

Dr. MACLEAN-, describes the old barracks at Secunderabad as very faulty and overcrowded; 1,200 men 
being stowed away in buildings constructed for 700. The new Trimulgherry barracks have not yet been fairly 
tried, having so many quartered in them that the verandahs were filled with beds. P. 140, Q. 2339-2346. 
Overcrowding and bad ventilation were the master sins of the old system. Q. 2352. At Secunderabad there 
were patcheries for married men, who were more healthy than men in barracks'; thinks the system of building 
costly barracks an unfortunate one; the expense is so great that the requisite space is grudged, whilst the 
men would be much better in 'small detached bungalows, a\ much less cost. Epidemics also run through 
barracks; isolated dwellings are far superior. Single story buildings, placed en echelon, containing half a 
company each, would be much better than larger barracks. P. 142, Q. 2373-2388. 

Dr. MCCOSB-, states that the troops in Burmah were quartered.in temporary wooden barracks, whiGh were 
tolerably llealthy. - P. 147, Q. 2464,2465. Never saw any built of masonry in that country. Q. 2482,2483. 
Suggests that barracks should be constructed of common earthen conical pots about nine inches long, pervious 
to air, with circular roof8,-a8 used in Syria,-at half the ordinary cost .. No timber would be reqnired, so that 
they would be fire proof and ant proof, and last a century or two. P. 152, Q. 2630-2634. Ventilation provided 
by the engineer is often stopped by the men, wnich ia the chief difficulty. Over-crowding is not common, but 
sometime!:! exists under force of circumstances. P. 153, Q. 2643-2646. -

, Mr. JULIUS JEFFREYS-, is of opinion that much unhealthiness is produced by the barracks being too near the 
ground. They should be elevated 15 or 20 feet. Suggests a plan for building light temporary barracks of gre)lt 
strength, formed of thin wood scantling placed edgeways, and thin sheet iron, which may be put up very 
rapidly. All the parts, though rough, and readily procurable on the spot, being fitted beforehand, and lIO 

scaffolding required. More protective from either cold 01' heat than brickwork, Rnd proof against ordinary 
causes of fire. Pp. 165-169, Q. 2802-2830. Suggests, also, a method of cooling the air, and of ventilation 
by making It series of wells under tho floors of buildings, dug to within a foot of the water level, and guarded 
from the admission of any decaying substances. The original expense would not exceed one year's cost of 
tatties. External air also may be pumped into tile wells by a simple means described. P. 177, 178, Q.2853-
2859. 

Sir JOHN LAWRENCg-, considers the modern barrack accommodation in Bengal is excellent, twice as good 
as fonnerly. Thinks there is no gronnd for complaint; but that they are too large. It would be better to 
build rooms to contain half a company each, as the men would be more comfortable and less subject to 
annoyance. -The barracks at Sealkote ar('l unreasonably good and extravagant; they are higher thlln necessary. 
Those at Hyderabad are also vere fine. In Upper India it is not necessary to raise them on arches, though 
requisite in damp localities. The lower rooms might be used as libraries, workshops, anil dining rooms, and 
the npper to sl'eep in. Lath and plaster or pots of earth outside flat roofs would serve the purpose of double 
roofs.' The officers build their own houses, which arc often not so good as the barracks now provided for the 
men. It would not much increase the expense to have smaller buildings. It is better to have two stories 
because there is not so much ground occupied and to be defended in case of disturbance. The front of tho 
infantry barracks at Lahore was not less than a mile long; the canteen being at olle end, which cnuses great 
fatigue. te the men. The building should be coneentrated. as fllr as compatible wit.h sanitary precautions, as 
at Rawul Pindi. A portion of each cantonment should be partly fortified; easily detimsible in euse of' aUack. 
Thatched roofs should be avoided. Pp. 189-191, Q. 2902-2936; p.196, Q.3010-3012. Approves the 
plan of having cottages for tho married soldiers. There should be a separate hospital for women, with a 
European matron. P. 198, Q. 3037, 3041. 

Colonel GRgATIIED-, states that the new barracks are very good, the old very bad. The improvement com
menced about 15 years ago. At l~oona, Kurrachee, and Hyderabad there arc excellent barracks. Thinks 
huilding entirely with brick is a disadvantagc; in hot weather the smell caused by the sulphurous fumes is liko 
that of a brick field, and the brick flooring in tho verandahs is exces~ively hot. Plastering might j;emedy this 
but the best flooring is rammed earth washed over with cow-dung; it keeps away vermin better than anythin~ 
elso, and is durable. At Dec8a t.he barl'ltrks were bad, and thoso at Jullundur, though well planned, were l~f 
bad materials, and the floors were damp. There is plenty of' air, the doors being always open, and box'ventila_ 
tors in the roof. The hospitals are univerRally spacious and airy. Urine tubs wero not used in his reO'iment • 
but the nrinaries outside, necessarily near the barracks, were very offensive at all times; a nuisanc~ which 

• See description of new baITllcks at Fort William, AddendUlD No.2, p. 136. 
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could not be got rid of, though the e.ngineers did everything they could. The drainage might be very much BA"luu0lt8 AIm 

improved in this respect. The latrmes were good, and well managed. The cleansing, whitewashing and HOSPITALS. 
repairing of barrack~ is periodically done by the en~ineers; BO that requisitions have seldom to be ~ade. 
There is never any dliliculty wlten demands ~e feasIble. Plungebatbs. are generally provided, which are 
always full and used by many of the men. Thrnks there should be bathmg parades for all the men twice a 
week (i. e. two or three companies daily), by general order. The ablution rooms are generally impcrfect and 
in hospitals especially very defective; there 8houl~ be a warm bath room attached to each hospital. P. '199-
202, Q. 3085-3119: The greatest ad.v~ntage attends placing .themarried men in separate huts; they will forego 
any comfort for privacy; when families are together the chIldren and mothers squabble; when separate they 

· can also rear poultry and so on •. The best huts are at Hyderabad. In the Bengal hospitals sepamte wards for 
women, with European matrons, are much neeqed. P. 209, Q. 3315. . 

Dr. Bmn-:, conside.rs the barrack ~o?rs at Colaba, in 1841-4, were not 8u~cientl~ elevated; they shol~d 
be on arches, water might ~e found wI~hrn three feet of the sUTface, they are bUllt?f ~nck. At Kirkee, Poona, 
and Belgaum half burnt brIcks and lime Qr mud and stone are used, and the bUlldmgs form three sides of a 
s'luare; there were huts of stone or mud for the married men, which are quite as healthy and more convenient. 
All barracks should consist of two I!tories, using the basement for kitchens,&c., and ablution rooms, at present 
very insufficient, both in barracks and hospitals; roofs should be double. Considers mud floors, as used by tho 
natives, objectionable under all circumstances; wood should be used, next to wood brick. The ventilation 
and light are obtained from venetian openings in the roofs or door~ and windows, which are better than 

· artificial ventilation. The provision of warm baths would be one of the greatest iueans of preserving bealth. 
It would be a saving in the end were all low country barracks reconstructed on these principles. P. 214-
217, Q. 2426-2511. . 

Brig.-Gen. RUSSEl-I.--, states that the new barracks generally in. Madras are admirable; the old ones were 
deficient. The sanitary regulations ar!} amply sufficient if carried out. The barracks at Moulmein, huilt in 
1826, were of wood thatched with leaves; they were rather too full on landing 1,000 strong, and there was great 
want of accommodation for married people. There was a plan for new brick barracks, but he considers wood 
both COllIer and drier; those bu.ilt in 1826 were standing in 1857. The roofs should be shingled to prevent fire, . 
and to bear the nlonsoon hurncanes. The Fort George barracks were very bad in 1~45-7. An open drain 
passed closo by; being within the fort no breeze could r«;lach them. At Secunderbad the barracks were built 
in squares, one within another, and there was no ventilation; but after raising ona of the buildings, in 1848 
and putting on a Bcngal roof, with wire gauze ventilators, no serious case of dysentery occurred among th~ 
men quartered within the .building, the air of which was quite sweet in the morning, whilst the others wero 
vcry offensive; these barracks were in a hollow with a swamp on one side and an old graveyard the other. 
At Trichinopoly the temporary thatched mud buildings were much cooler than the· bomb-proofs, which the 
men could neither bear by day, ,or sleep in by night. Improvements were made at· considerable oxpense. 

· Never knew the Madras Government refuse a reasonable request for the benefit of the troops. The Rangoon 
barracks were of wood. In the permanent· barracks the ventilation is often bad, and any apertures within: 
reach are apt to be stopped by the men to avoid draughts. Cleanshlg and whitewashing is properly attended 
to, and the floors are swept four times a day. The external surface cleansing and drainage was aho well per., 
formed. Ample provision is made, and requisitions are invariably attended to. Urine tubs wereplacell in 
the verandahs at night but removed before gun-fire. The married people were sometimes very badly accommo· 
dated. Prefers huts for them in all cases. P. 226r 228, Q. 3689 and 3747. Plunge baths and ample means 
of ablution were being provided by the engineers some years ago, if not stopped for want of money. P. 231, 
Q. 385p. The artillery barracks at Secunderabad are on higher ground than the infantry, and were never 
fully occupied; though the buildings were not so well ventilated, there were better means of drainage, better 
external ventilation, and the water was derived from a different source. P. 233, Q. 3885, 3894. 

Colonel G:CAMPBELL-, considers the barracks in Bengal built on Sir C. Napier's principle quite as good as 
those in England; others not so good. There. is not sufficient upper ventilation in the old ones, which are 

'very close at night. Urine tubs were placed. Qutside the barrack room. Tho buildings arc thoroughly 
cleansed once a year, and the walls once a week. There are delays and difficulties in getting repairs, from 
official routine. The surface drainage is well attended to. The mud floors are dry if sound, but when broken 
they retain and absorb the wet. There were baths of sufficient means of ablution iIi the new barracks, iron 
basins with plugs being used. In the old barracks there are earthern ~asins, which do not so well secure the 
use of fresh water by each man. Should think all had baths by this time. Always had a bathing tent 
on the march fitte~ up with large tubs. The cleansing of the bll.Zaars is generally well attended to. The 
52nd were in very bad temporary l>arracks at Lucknow, and believes those in which they are now, at Jhansi, 
are very unfit. At Lucknow they were put into the king's stables, and while there cholera broke out, but 
only in that building, under which manure was afterwards found. several feet deep. This was an accident, 
i.e., no one knew it; and though the air at night had been highly offensive the men had not complai?ed. 
Po 239-244, Q. 4011-4053. The accommodation ·for married people is generally .comfortable. Thmks 
separate houses to contain three families the best arrangement, as one servant might do for them. P. 246, 
Q. 4209-4210 and 4218. •. . . 

Colonel DURAND--, thinks that the Governments of India of Iltte years have none of them failed in doing 
everything that was possible to promote the· comfort of the soldier, itlthough the exigencies of the service 
has rendered the progress slow and difficult. Lord Ellenborough paid great attention· to hospitals,as well as 
other arrangements. P. 283, Q. 5091-5095.· ... 

Sir C. TREVELYAN-, had much improved the barracks at Fort George, Madras, by lowering the wall of the 
Fort six feet,-the sea breeze being· thus freely admitted throughout the Fort,-by opening doors, and· 
enlarging windows. The beneficial effect was instantaneous. Verandahs were also erected for each 
story, and a large cistern, supplied by a steam pump, was erected to flush out the drains with sea water. 
The barracks ·in the Neilgherries are admirabfe; but those at Trichinopoly might be improved. in many 
ways. A new wing was added to the hospital at Fort George, including rooms for officers; the dram age lind 
ventilation 'Of which had also been set right. Ground floors are coolest, and are therefore to be. preferred, 
provided there be no malaria from the soil. P •. 290: Q. 5238-5277. 

Dr. SUTHERLAND---, considers that the harrack-rooms are two long, and contain too many me~. .Separate 
houses for 20 or 25 men should be. the limit, placed en echelon.. Double verandahs impede ventIlatIOn; and 
not more than two rows of beds should ever be placed between tile opposite doors and windows. The men lire 
often exposed to draughts, there being no sufficient ventilation at the top. The cubic space is oft~ t~o small, 
and where it appears sufficient; from the great height, the superficial area is too confined. The bUlld~ngs are 
not raised above the ground so as to secure perflation of air underneath. P. 31.1, Q. 5490--.549~. 'F.he 
hospitals generally have similar defects to the barrackJl, and are not provided WIth means for bathUlg, 
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which Bome of the barracks have. They are attended by natives ;, but there should 'be: trained regimental 
orderlies. The native hospitals are the most defective in everything. P. 313, Q. 5495. 'rhe cubic apace 
should be regulated according to p,osition. For In~ia, the minimnm should be 1,000 cubic feet per man, with 
80 square feet surface ~ the maximum 1,500 cubiC feet, and 1.00 square feet area, or about double that 
allowed at home. Hospitals should have from 1,500 to 2,000 cubiC feet per bed. P.315, Q . .5508,5509. 

Sir A. TULLOCH-, considers the cubical space per man in barracks in India should not be less than 800 feet, 
, and the roofs should be double. P. 317, Q. 5545-5548. Men would be more healthy and comfortable in smali 
buildinO's for 10 men each, which the men might IISsist to erect themselves, than in enormous barracks 
erected"'at a cost of 801. or 901. per man. In the West Indies the 68th regiment built themselves huts, which 
lasted seven years, for 30s. a hut. In India the' cost of barracks is 121. per man annually. P. 325, Q. 5645-
wm ' ,'., 

Dr. MO~AT-, states that the native troops usually hut themselves, being averse to barracks from caste 
prejudices and lo,e of privacy. Their families are not always with them. The huts are constructed of mud, 
wIth grass or palm leaf roof. Th~y would not t~lerate much interference. There is no drainage except 
ditches around the huts, and the hnes are very dirty. Personally, the sepoys are clean, but otherwise dirty 
in their habits. P. 329, Q. 5674-5702. If the huts were properly ventilated and raised off the ground, and 
subsoil drainage enforced, their health and condition would be much improved. If done, when in course of 
erection, and the reason explained to them, there would be no objection to such interference. P. 331, Q. 5727-
.5733. There was one barrack at Dorundah, in which three native regiments were quartered in succession. 
There was no great objection raised, and fair average health was maintained by the men.' P. 334, Q. 5801-
5805. 

Dr. W ALLICH-, describes the liuts of the native troops as huddled together and the drainage utterly dis
regarded. They are often surrounded by jungle impeding ventilation and are built of bamboo and straw with 
mud. The men sleep outside, except during the rains. It would be quite possible to induce them to live in 
barracks, wbich would be more healthy. P. 334, 'Q. 5812-5835. -

SElijeant-Major W ALKER-, would recommend. more plunge baths at the stations. There is nothing the 
soldier in India likes so much. P. 343, Q. 6028-6029. Does not think more light is wanted in barrack 
rooms at night. One lamp in each room is sufficient for duty. P. 343,Q. 6038-6040. Barracks are often 
not sufficiently high and ventilated, and filthy cesspools ,emit fearful smells. The rooms at night are very 
bad. The closets are well kept, but are never more than 40 or 60 yards from the barracks. P. 346, 
Q. 6129-6132,6137-6139. There are means of washing. The barracks, and the plains generally might be 
much more healthy if drained. Pools of water often lie about within the lines for days, and are dried by the 
sun, causing fever. Stone slabs would make the best floors. The. cow dung smells, and is not liked from 
being dirty and long damp after being washed. P.346, Q.6146-6153. 

Dr. DEMPSTER--, describes the barracks at Umballa, Meerut, and Loediana as good, otliers are very bad; 
but has found that in unhealthy seasons troops in the worst of them Buffered less than others in better 
buildings 'at the same stations, simply because the former had the advantage in certain local conditions. The 
married men object to have their families near the unmarried barrack rooms; therefore separate small 
buildings, at convenient distances, should be provided for the married men. These must be thatched; no 
small un thatched building is habitable by Europeans in the hot season. Personal ablution for the soldier has 
been altogether neglected; until of late years means have been provided at some of the stations. At Cawnpore, 
as late as 1856, he had ,himself caused such articles as soap, towels, and pans to be provided in an outbuilding. 
Bathing should be generally adopted; recommends pouring water over the body in preference to the plunge 
bath. The removal of surface nuisances has been attende,d to of late years, but the habits of tIle sepoy still 
present formidable difficulties. P. 464. The meallS of ventilation are by the punkahs ordinarily in use, pulled 

-by natives. Also tatties, which will reduce the temperature from 1050 to 760 almost instantaneously; and the 
thermandidote invented by Dr. Ranken. These, however, should be properly and carefully applied at the top of 
the rooms to avoid draughts, on the plan proposed by Capt. Moorsom for revolving barrack punkalis. P. 468. 

III.-ThIPROVED. TENTS. 
Mr. A. STEWART-, suggests, that hospital 'tents should be large and double-walled, lvith 2i feet space 

between. Privy tents should be provided for troops on march, or in the field. P. 58,Q. 728. _ 
Mr. JULIUS JEFFREYs-, considers that it would be highly advantageous to dispense with the very numerous 

tent walls in an encampment. Suggests a method of forming large tent rooms, large enough for a regiment, 
to be raised at one haul by bullocks, uniting comparatively great stability with most perfect ventilatioll, and 
water-tight. Suggests also that for protection from the sun the reflective power and opacity of metal should, 
be employed by covering the canvass for these tents with bright tin bronze, by which means they would surpass 
many substantial buildings in thoir resistance of solar heat (proved by careful thermometrical experiments). 
Such tents would be cheaper than those now in use, of much less weight, occupy less space, and be greatly 
superior in all sanitary requirements. They may be put up as single tents, or any size, required. The 
bronzed cloth might be made in India. Pp. 169-177, Q, 2831-2852. 

Mr. HUGHE8-, exhibited the model of IL corrugated iron tent or portable building, with double roof and 
complete ventilation, capable of lodging 25 men, which may be erected by the men in two hours. Cool, fire
proof, strong, durable, and easily removed or repaired, every part being made in duplicate of uniform size. 
The weight of the tent is seven tons, and the cost under 2001. each. P. 288, Q. 5178-5237. 

IV_SUPPLY OF WATER. 
Sir R. MARTIN-, states that the water in India is u~ually supplied by tanks and from rivers, and conveyed 

by hand instead of pipes ; the tanks are much neglected. P. 1, Q. 14-18. ' 
Colonel SWATMAN-, described the water at Agra brackish. Water generally in India. requires filtration, 

which is not attended to. Tho river water especially contains much sediment. P. 43, Q. 367-374. 
Mr. A. STEWART-, states that much water is drank by the soldiers, which is usually good. It might be 

filtered with advantage, as is often but not generally 'done, and should be drawn from taps instead of being 
dipped out of the cask, which stirs up the sediment. ' P. 61, Q. 786-796. " 

Capt. J.E. T. NICOLL8-, states that all water for the troops in the plains of Upper India is taken from wells, 
varying from 20 to 70 feet deep; it is much the Mame throughout, and the best that can be obtained; it is 
always ftltered. The carriage of water to the hill stations is expensive. ' Pp. 82, 83, Q. 1071. 1099, 1103. 
lIas been told that in the Himalayas the spring water is apt to be contruninated by poisonous plants; it is 
ther~ collected in tanks. P~ 85. Q.l J51-1153. ' 
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Dr. McLELLAN-, states that the water at Bombay, brought from Vehar, is abundant and good; it is not yet 
laid on to the houses, but the tanks are regularly cleansed. P. 86, Q. 1166-1168. 

Dr. COLVL'i S:m.TH-:, describes the wate~, whic? he examined both chemically and microscopically, at 
Secunrlerabad (native lines) as bad, producmg .gumea worm. The men who took water .from the rive.t' at 
Kurnoul seldom suffered from guinea worm. Pp. 99, 100, Q. 1386-13~1. Generally the water is good, has 
kQown bad wells, but good .water could be procured at all the stations he had eeen. The I;>ad water might 
be purified by filtration. P. 103, Q. 1538-1542. 

Major,General GooDwn--, states that the Bengal stations are mos'tly supplied from wells by carriers at 
Bcrhampore, it was from the river; there is no storlng. P. 108, Q. 1702-1711. 

... J\'Iajor-General COTTON-, had found bad water in one spot only in Southern India. P. 126, Q. 2063,2064. 
Mr. LOSGlIORE-, states that the well water· within Fort -William, Calcutta, is bad, and the barracks are 

theref~re supplied from a. tank at son;te distance .bycayriers, who require watching, to see !hat the! really go 
there, lDstead of to the ditch reservoll's. The men drmk a good deal of water. The tank IS supphed by rain 
water and a certain amount of percolation from the impure river. There was no bath in the fott. P. 131, 
Q. 2163-2171..' . 

Dr. McCosn--, states that at Landour water is obliged to be brought from a descent of 1,000 to 1,500 feet; 
but water is always to be found from 1,000 to 1,200 feet below the summit of a ridge, which may be a better 
site for a station than the top. P. 150, Q. 2563-2566. 

Dr. A.'wes SMlTH-. considers it would be ,unsafl! to take water from wells without chemical an~lysis, and 
that a pl"ofessional chemist at each. presidency in India for consultation in various subjects would probably be 
of great value. Bad water would cause dysentery or ague; it might be easily purified by filtration through 
charcoal and sand; alum is not desirable. Pp. 162-164, Q •. 2742-2767. 

1I1r. JULIUS JEFFREYB-, believes the upper stations in Bengal were almost entirely supplied from wells, 
and in tho lower country from tanks, the latter being often full of organic 'impurities. Considers that,wooden 
reservoirs lined with thin sheet iron might readily 'be constructed by the men themselves; so that by the 
addition of a syphon and filter there might always be a store of pure water. At a very trifling cost the men 
might also acidulate the water and make it brisk with carbonic acid. P. 165, Q. 2794-2801. 

Sir J OHN LAWRENCE-, states that the natives look much to the quality of the water, and often judge better 
than the English. P. 197, Q. 3013-3016. 

Colonel GREATHED-, describes the water at Poona as abundant and good. At Kurrachee and Hyderabad 
the water which percolates from the Indus is dirty, but goo'd. It is co=only filtered through three jars of 
charcoal and sand. P. 202, Q. 3133-3135. 

Dr. BIRD-, states that Colaba is supplied with rain water stored at Salsette. Poona and Kirkee have wells. 
Believes it produces guinea worm in the hot weather. It contains much organic matter, and the wells are 
rendered foul by constant splashing and ·dipping. Tanks shouid be above ground and discharge into open 
troughs. Filtration would prevent much disease. P. 214, Q. 3433-3440 .. 

Colonel CAMPBELL-, states that the well water generally' was good and abundant. It was rather scarce at 
Umballa, and bad at Lucknow, a number of elephants having been buried near the wells. P.241, 
Q. 4059-4063. Had recommended that in the hills the rain water should be caught and stored in tanks to 
avoid the organic impurities with which it must become impregnated from surface nuisances about the 
stations, thus causing diarrhrea, &c. P. 244, Q. 4152-4156. . 

Dr. LETHEBY--, is of opinion that impure water is even It more powerful source of disease than impure air. 
In 1853-4 the mortality from cholera was at least 3! times greater in parts of Southwark supplied with 
water impregnated with sewage than in other localities of the. same district supplied with different water. 
Shallow wells will be charged with organic matter, especially in warm climates. Decomposing vegetable 
matter is more injurious than animal,. but it rarely gives warning either by smell 01' taste. Water (like other 
fluids) comes in contact with those internal parts of the body which are affected by dysentery, cholera, diarrhrea, 
&c: Water may be easily tested for organic impurity by. Condy's fluid (permanganate of potash), which 
destroys all organic matter; also by nitrate of silver, chloride·of gold, evaporation, and ignition. The presence 
of living animals and vegetables in stagnant water, tanks, &c. is beneficial. Organic impurities are easily 
removed by filtration through a ball of manufactured charcoal with peroxide of iron, connected with a flexible 
syphon. Thcse are very cheap, and may be easily used. by an army on the march. All the water used at 
military stations should be so filtered; it ruight be afterwards stored .and kept. The action of heat is 
temporary only. The quality of water is especially important in epidemic seasons~ The utmost care should be 
taken in the selection and examination of the water. Water highly charged with organic matter (e.g. the well 

. at Secunderabad, containing lIt grains per gallon) is capable of producing much disease. Iron pipes should 
be used for distribution. For bad water a pinch of alum, or, better still, sulphuric acid, so as barely to 
acidulate it, would neutralize the morbification of organic matter. Pp. 265-269, Q. 4562-4689. 

Dr. TnoMPsoN-, had examined the various wells of London, llndfound them much contaminated by. sewage 
impuri.ties, especially at the lower ~evels. CQDsidcrs the water generally in the tanks and wells of India very 
mueh. more impure. His experience of them has been quite shocking. The tanks are unprotected, and 
turbid from dust, &c. ; persons bathe in them; surface impurities are washed into them. Had found great 
mortality, during cholera epidemics, to arise from the use of impure water in London (giving examples similar 
to those mentioned by Dr. Letheby). Would consider the water used in India highJy nangerous in Mary
lebone, and would expect the mortality to be very much higher. Had no cholera on board his ship at Canton, 
having himself carefully selected the water. Cholera did exist in other ships. Connectcd oc~urrence of 
cholera at Bombay with impure tank water. The best process for determining the quantity of.organ~c matter 
is to- distil the ammonia. To purify the water it should be filtered and boiled. ~Ie divides ,!ater into ~hree 
hcads :-1. From pastoral drainage or natural springs, which is pure; 2. AgrIcultural dram age or l'lvers 
contai~ing surfa~e impurities ;3. Well drainage, with impurities in a greater. degre!l .. With regard to 
geologICal formatIOn, the purest water is obtained from the Primary rocks, as ~raDlte and DIlea, and clay slate. 
,Chalk is ~bjectionable. Sand gencrallysupplies pure watcr. Any organic matter in water is injW'ions; 
vegetable, IS less dangerous than animal matter; five or six grains per gallon would bc dangerous. Before 
giying an opinion on any water, a delicate analysis both as to quality and quantity of organic.mattcr would 
be requisite. Rain water collected on flat roofs and stored in iron or slate tanks would undergo no change. 
All the elevated grounds would supply the best water. Deter~ining the quality of the water and its proper 
purificlltion are matters of paramount importance to the troops. Believes that from the, absence of cool water 
the IDen are more inclin'ed to' intemperance .. -It ·hlls been proved that abstainers'have an ,:dvantage of ~9 
per cent. over those who drink. The point of contact between pure. water and .{)rgnJllc IDlI;tter, as In 
martihes, is most injurious; also where the organic mutter ui" impure watcr comes in contact With the sea 
water. Pp. 270-276, Q. 470~-4796. .. . .. 
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WATER Dr. A. H. IIASSALL-, considers that the wells in India would probably contain a quantity of organic matter 
SUPPLY. by pereolation. 'Yat.er may be contaminated by cesspools at 100 yards or more. Water from mountain land 

and ruin water would be tolerably pure. Wells should be covered and the water filtered; but filters require 
renewnl, neither do they in many cases remove all impurity. FrequentlY'water which is very palatable is 
impure. Diseases might be llropagated by impure water, and it would be dangerous to place a regimcnt 
wllOl'e auother Imd been prevlously suffering from cholera with the same water supply. A practical chemist 
only C!\U determinc the amount of organic matter in water, though a tolerably exact opinion may be formed 
by any medical man, both by analysis and with the microscopc. Pp. 276-278, Q. 4897-4950. 

COMMISSARIAT 
AURANGlI

)tHlfTS. 

Sir .. C. TREVELYAN-, states that the water supply of Madras is very deficient, there· being no means of 
flushing the drains. The water is chiefly derived from wells near the surface, which are partially conta
minated b~ the drains. P. 294, Q. 5303-5318. 

Dr. HuulI FALcoNER-, does not consider stagnant water necessarily bad. If there be sufficient vegetable 
nnd animal life in the water, it will be maintained in a sound state. The water at Calcutta is generally good, 
i.e., in the pond~, which are covered with vegetation, from which alone the natives will drink. These are quite 
free from the drainage of the country near them. 1). 306, Q. 5399-5405. Would prefer water having a. 
fair balance of vegetable and animal life in it to rain water, though the latter carefully stored wonld be good. 
The tanks from which the troops generally are supplied do not contain living animal or vegetable matter, 
and the water is, therefore, not so good. They are to~ deep. P. 309, Q. 5459-5468. 

Dr. SUTHERLAND-, from an examination of returns from India, is of opinion that the state of the water 
supply, both for domestic use and for drainage. is one of the cardinal defects in Inelia, and a predisposing cause 
of diseases, especially of the zymotic class. P. 3ll, Q. 5490, 5521-5525. 

Dr. MouAT-, states that the native lines are usually supplied from tanks of rain and drainage water, and 
springs, one of which is set apart for bathing, and generally one large drinking tank is kept purer than the 
rest; they arc often muddy after rajn. In Calcutta, they are filled from the riYer. The natives attach im
portance to pure water, and. ascribe diseases to bad water, Cholera would be produced in marshy districts 
and by water from tidal rivers. The men would not permanently object to iron pipes for conveying water, 
if proper management be observed in their introduction. Has no doubt disease is occasioned by bad water 
and bad conseryancy. P. 330, Q. 5703-5721. ,The natives do not use latrines, and the excretre, therefore, 
after rain get washed into the tanks by percolation through the soil. The Europeans get the s~me water, . 
though there be no communication betwe~n, the lines. P. 333, 5782-ii789. 

Dr. W ALLICH-, states that the water at Berhampore is charged with organic matter, which is washed into 
the tanks during the rains. Would recommend 'the storing of rain water in iron tanks. Considel:s the 
minute particles of animal and vegeta~ matter produce fevers, dysentery, and cholera. Considers the 
vegetable scwJ? and film injurious when passing into a state of decay. The natives have no idea of sanitary 
precautions and arc filthy in their habi~, polluting the water. :Filtration would be difficult on a large 
scale and more expensive than storage. Continued boiling would ,be. the greatest safeguard, but these 
organisms will stand an illllilense amount of heat and are apt to grow again. P. a35, Q. 5836-5860. 

SCljeant-Major 'VALKER-, describes the water at Calcutta as dangerous and not fit for use; is certain 
numbers of men are killed by it. It is generally good at other stations. P. 346, Q. 6133-6136. ' 

Mr. JULIUS JI'FFREYS-, recommends the filtration of water after boiling, upon a simple plan, described by 
him. P. 494. He also submits a method of rendering vapid water grateful and refreshing by means of 
gas generated from acid and lime; also by charcoal and limestone, where acid cannot be easily obtained P. 494. 
, Dr. EATwELL-, doubts fever being produced by bad water, which, however, would cause cholera, &c., 

Suggests chemical examination of the waters of those districts where fevers prevail; P. 481. 

V.-COlfMISSARIAT ARRANGEMENTS. 

Sir R. MARTIN-, considers the ration to be satisfactory as supplied by the commissariat. Spirits are 
allowed, and it is difficult to enforce restrictions on their use in the bazaars. Malt liquor would be preferable, 
and it has been brewed at some of the hill stations with tolerable success. Tea, coffee, and,cocoa are issued. 
P.3, Q. 55-70. Spirits are always prrjudicial, except, perhaps, on full march, after eating. Pp. 17, 274.-

Colonel SWATMAN-, thought the ration very good, but more meat than a pound a day was desirable for 
growing youths. Beer and spirits are sold at the canteen under regulation. They are not' alloweq to be sold 
in the ba.zaars, but this is evaded; and it would be undesirable to prevent the sale of spirits at the canteen, as 
the mpn would resort to the bazaars. Licences are granted to natives, which should not 'Je done. Beer 
brewed in India will not keep. "The habits of the soldier as to temperance are somewhat improved. ~. 44, 
Q.422-467. 

Mr. A. STEWARl'-, thinks the ration is very good. The soldiors generally drink arraek with water and malt; 
liquor. P. 61, Q. 7S4 and 793. 'l'he sale of spirits should be discouraged, but not forbidden in cantonments;' 
there nre times when spirits are desirable. nesides, if tl\e men were not allowed to purchase them, and became 
di~contentcd, ·smuggling of inferiQr spirits would be the consequence. An increased use of malt liquor in lieu 
of spirits was attended wit.h yery marked beneficial results at lIeerut in J.l351-5. It would be advantageous 
to watch the men by the corporals, to observe their general habits, espe~lly dudng epidemics. Pp. 61, 62, 
Q,802-806. . ' 

Dr. RENNIE--"-. considcrs that foo£1, both as regards quality and quantity, should bo adapted to climate, just; 
as clothing should be so adapted. As oxygen is .the essential element of life, the quantity of which varies ' 
according to dillln,te, the quant.ity of food required must vary also. From 30 to 35 ounces is sufficient for 
labouring men ill England, but soldiers in England get 48 ounces, hence thoy have much di80rdered digestion, 
though tho mean tomperature is 50°. In India, however, with the thermometer at 87° in the shade, the soldier 
!!:ots 52 ollllces;and much ofwLat is called tropical disease is owing to this over-feeding. This state of things 
is aggravated by the use of spiri,ts Rnd tobacco. Considers that the lungs are impaired in this mallner 
by a HpecieB of hypertrophy resulting from excessive nutrition. He commends that the quantity of animal food 
be reduced, and all fat oily substances avoided. Bread and vegetables should form the staple, with a·moderate 
nllowance of fresh meat; ventilation should be carefully enforced. Smoking lihould be relinquished as a con- . 
dition of entering the army. Consideq; the use of iLl coho 1 a common cause of sunstroke, which is also induced 

• See p. 32, .. Fourth," &c. 
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by the use of tight belts obstructing the action of the viscera." Thinks aJl weight should be. sustained from COMKIBSAlILI.'l' 
the shoulders. Addendum, No.2, pp. 72-76. . .. AImuo .. 

Lieut.-Colonel GALL-, considers the soldier's ration ample, embracing meat, bread, vegetables sugar KENT8. 

tea, rice, salt, ·and firewood, issued at about 5d. a day. Latterly even a pound and half of meat was ~llowel 
more than the men could consume; they can exchange with the cook. The usual bevetages are spirits' 
porter, and arrack. The spirits are sold with water at the canteen; the men are not allowed to drink it 
elsewhere. Thinks if the spirit rations were discontinued the men would clandestinely procure the cheap 
spirit of the country, on which a man may get drunk for a balfpenny. Occasionally at present the men 
exceed a little after receiving money. The usual issue is one quart of porter and one dram; the latter 
may be exchanged. Porter is cheapened to encourage its use in lieu of spirits. The habits of the soldier 
have improved, and they are consequentiy more healthy. There is less mortality and invaliding. P. 78, 
Q.9-13-961. 

Dr. McLENNAN-, considers the cooking arrangements in the Bombay barracks very deficient; the rooms are 
small, inconvenient, and without chimneys. 'The ration is geod and sufficient. It would be the fault of the 
regimental authorities if bad provisions were taken. Thinks it very important that the use of spirits should 
be altogether disallowed; and that beer is also injurious, though producing a different .class of disease. The 
canteen should be supplied with ic.e, soda-water., &c. Intemperance, though not always traceable,much 
increases the difficulty of treating other diseases, so that the number injured by it cannot be calculated. 
Nevertheless, during ten years, 1846-56, one-tenth of the cases in the European General Hospital, Bombay, 
were from delirium tremens and ebrietas-a larger number than from any other disease, fever excepted; whereas 
there were mora deaths from alcohol than either fever, hepatitis, or diarrhwa, and nearly as many as from 
cholera. Nevertheless the soldiers have very much improved of late years in habit and character. P. 90, 
Q. 1228-1231. 

Dr. COL\>N SMITH-, thinks the rations are good and well cooked. There might be m,ore variety in the way 
of vegetables. Spirits are isslJed to the men in the field, which would be better discontinued; beer should be 
Bubstituted, and would be a great saving in the long run. Grog was often given in the morning beforo 
starting on the march, though against orders. The men who had been habituatea"to this would grumble, were 
it stopped suddenly. The medical officers'recommendations in such cases are not always attended to, the 
men's tastes being consulted. Coffee in' the morning should be substituted for the dram. P. 101, Q. 1432-
1458; P.102, Q. 1523, 1524. . 

Major-General GOODWYN-, can suggest no improvement in cooking arrangements, except aspbalte floors 
for cleanliness. P. 110, Q. 1782-1784. . 
. Dr. MACLEAN-, considers the soldiers' habits very unfavourable to health. They are very intemperate. 

P. 141, Q.2354. Has witnessed very sensible effects from disuse of spirits in temperance regiments. Much 
depends on the commanding officer. P. 143, Q. 2390-2392. 

Dr. MCCOSH-, thinks every care is t.aken as to the soldiers' rations. Spirits are served out at the men's 
option. Ale might be more generaJly introduced. Very good ale is brewed in the hills, and the whole army 
might thus be supplied if a heavy contract were insured by Government, by which a quarter of a million 
annually might be saved on ale alone. The cooking is satisfactory •. P. 151, Q. 2582-2596, 2629. 

Sir JOHN LA WRENCE-, considers that the soldiers eat too much animal food, and drink too much. They eat 
meat two or three times a day. They buy bacon and pork with extra money. It would be advantageous 
could they be induced to eat lesi meat, and more vegetable food. P. 182, Q. 2942-2948. Thinks very fair 
bcer is brewed in the hills, but that it would not keep any length of time hl. the plains. P. 196, Q. 3001-
3003. These habits of repletion greatly increase the mortality. Europeans who are sober and temperate do 
not suffer in anything like the same proportion as the soldiers. P. 198, Q. 3033-3036 .. 

Col. GREATHED-, can suggest no improvement in the ration; the soldier is very well fed. It is the fault of 
the commanding officer if he is not. Prior to 1854 the decision of the regimental committee, which is now 
final, might have been referred to a ration committee. The meat is the best grass fed; and 8 oz. of vegetables 
are supplied when obtainable. They get fruit also. Tbe cooking is done by the natives, who are good servants. 
The utensils are tinned every month. The men live much better there than in England; there is no comparison. 
Care was required to prevent their exchanging the rations for bacon. In the 8th regiment the men were 
allowed to take money instead of the ration, with which they were· better pleased, and provided themsel"!es 
better. Spirit is sold only in the canteen under strict regu~a#on, and served out on the march once or tWice 
B day at the discretion of the commander. The policli' regulations are good, and there is consequently little 
drunkenness. Would abolish the sale of spirits if possible, substituting beer, but it would be difficult. T~e 
loss of the canteen fund provided by the tax levied on the soldiers' spirits would be gne obstacle. From thiS 
fund amusements are paid for, &e. The English beer is better than that brewed at Mussourie. Pp. 202-
204, Q.3136-3200. . 

Dr. BIRD-, considers the cooking arrangements generaiIy deficient, though the ingenuity of the native cooks 
tend to supply this defect. The men should be well dieted in India, the appetite being capricious. They 
are better fed than in England, having greater variety in cooking, spicing, &c. Thinks the waste of the ~on. 
stitution being greater in hot climates, the diet should be more nutritious. A pound of meat is suffiCient. 
Vegetable diet is preferable in many respects; would recommend the abolition of rich aliment and s.timulants 
for newly-arrived Europeans to facilitate their acclimation. The arrack ration is a great cause of Ill-health, 
and sho~ld be discontinued. Beer is better; but riot so good as light wines, sherbets, effervesci?g water, !'c. 
Cape wmes are cheap. After the effect of the change is past, does not think the present ratIOn exceSSive, 
and t~e men would regulate their consumption by their amou~t of exe~ise. P •. 2~ 7,. Q. 351.2-3540 ... 

Bl"lg.-Gen. RUSSELL-, states that on first landing at Moulmem tbe men got an IBJurlous ChlDese splnt called 
shamshu, from just behind the cantonments also fresh pork, which together produced dysentery among them. 
P. 226, Q. 3691, 3692. Every effort was' made to draw men from the canteen, which was kept as far as 
possible from the place or amusement. The men preferred goin" thither and getting their porter fresh to 
having it brought to them at dinner. They cannot get more th:n two drams of spirits, which-they reg~rd as 
a right. Thinks discontent would follow its reduction. It woul<f drive them to the bazaars for liquor. 
There should be no excuse for drunkenness which should never be overlooked. Pp. 229, 230, Q. 3779-37?0. 
Sufficient care is not taken in'some regime~ts as to what the men eat, e.g. bad pork, eggs, and fowls, which 

• The Th~t Myo Committee recommend that a strict registe. be kept·of. all spirit drinkers, and thP date of every dram the~ 
take, as a help to the men to break themselves of the habit. (Appendix, p. 565.) Mr. liare, remarks that the. effect ,?f some ~ 
the native spirits is to drive men mad. The quantity of animal food i. far too great,. and the men often complam of thiS. In ~ e 
D":VY, the..scale is 35l ozs. of solid food, of which only 9l is animal, while. the soldier gets 16 ozs. o.f mpat. In Burmah

fi
, e 

. sailors Withstood the climate much hetter than the soldiers, who lodged for the pea-BOup and .pudding eaten by the onner~ 
(Appendix, p. 185.) 
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10lllHISIIAlIlAT perhaps died of disease, and toddy is brought into the barracks •. In the ~4th regiment men had a contract 
AXUANOE- for 8oz. of mutton and 60z. of bread beyond the full ration. The .meil 40 not like, salt rations, preferring 

HEN're. inferior fresh meat.. P. 233, Q. 389.5-3900. 
Colonel C,\lIfPBELL-, suggests that there should be a trained commissariat .• There is no special corps. These 

officers being selected from regiments, some are exceedingly good, others as bad, and there is a great obstacle 
in the way of procuring good rations. At Umballa impure bread was supplied, and for months the regimental 
committee was thwarted by the brigadier, who ordered a station committee, thus plainly disobeying the 
general order that the regimental committee should be final. Some commissariat officers never had a bad loaf, 
others conldnever yet It good one. The 52nd regiment was well supplied during the mutiny, being connected 
with a very excellent commissariat officer. There is no difficulty in getting supplies on the march. Had known 
attempts made to bribe officers, which is a thing to ,be guarded against. A certain quantity of spirits may be 
served at ~he canteen, but many do not take it. The previously confirmed drunkards in the 52nd relinquisbed 
their intemperate habits on landing in India, which could not be accounted for. The withdrawal of spirits 
would produce discontent and be rather mischievous. Bottled beer ought to be sold; it was prohibited by 
order, and was a great deprivation, as in hot weather, the draught beer which is Bent out gets flat. Beer was 
brewed at Meerut by an officer to great advantage; but as a matter of pride this was not approved, and it· 
was discontinued. The beer was not liked so well as the English. The 52nd were very temperate in India. 
There was not one case of delirium tremens or injury from drinking; It was most extraordinary. Discipline 
was, strict, and the police excellent, ppj 241, 242, Q. 4064-4108. 

Dr. R. D. THollfPSON-, believes that the absence of cool water inclines the men to intemperance. It has 
been proved from the mortality tables that abstainers have an advantage of 19 per cent. over those who 
drink. P. 276, Q. 4877-4879. -

Commissary-General THollfPSON-, states that the commissariat service is in .substance a special one; the 
officers being selected and nominated on' probation for a year, when they pass an examination and are then 
permanently nppointed, and serve on an average from 20 to 25J'ears. If inefficient they are turned out. They 
have no voice in receiving or rejecting the rations, The quality of supplies depends entirely on the 
commanding officer, who can rej.ect bad provisions, the contractor being bound under penalties and forfeiture 
to supply good articles, and the regimental decision is tinal.There is sometimes & difficulty in getting good 
bread, but after tiverejeotions within 30 days the contract is annulled, so that inferior bread ought not to be 
taken. The commissariat officer inspects the rations, but bas no power to reject without the military 
authorities. The commissary-general makes the contracts. It is imperative by the regulations to accept 
the lowest tender unless ,anything is known against the contractor. The hospitals are supplied in the same 
way. The meat is the best grass-fed beeffive days, and mutton twice a week. The men employ their own. 
cooks. Beer is sent from England. There are breweries at Kussowlie and Mussourie, but the men do not 
like the beer so well as English, though it is cheaper. Beer is.sold to the soldier by the government at aloss
amounting probably last year to 25 lacs of rupees (or 300,0001.) Complaint is sometimes made of the grass, 
fep. mutton for the hospitals. It is perhaps'not good enough for sick men, but if rejected none so good of the 
same kind could be procured in the market, and there is nothing else to be got. Gram-fed sheep are eight 
times the price of grass-fed. The commissariat also carries tents, baggage, and everything on the march. 
It is difficult to get vegetables at all seasons; potatoes are expensive, but are supplied whenever proem'able. 
Complaints are made when these cannot be obtained. Vegetables Iltre important, and seeds of' all kinds have 
recently been sent to each station for the purpose of raising their own supplies. Considers the regimental 
bazaars better than free markets for supplies. Would prefer doing away with the contract system, making 
the commissariat officer solely responsible for the quality of articles supplied. Native hospital nurses are very 
attentive. Believes they give satisfaction. Pp. 279-283, Q. 4951-5090. . . -

"Dr. SUTHEll.LAND-, considers the ration is ample, and being chiefly consumed in the middle of . the day, 
without exercise, predisposes to disease. Cooking arrangements are defective. The habitual tippling of 
spirits ought to be put an end to. P. 313, .Q. 5494. ' -

Sir 4. TULLOCH-, recommends that beer should be brewed at the hill stations in India, as the Government 
are now paying 200,0001. 0. year for beer. Hops and barley may be raised there. What has been hitherto 
tried has not been by professional brewers. Food, generally, might be procured cheaper in the llills than on 
the plains. P. 325, Q. 5650-5658. 

Dr. MOUAT-, states that the natives feed themselves, and generally buy the cheapest food, being very 
penurious. They are apt to suffer fi'om changing from wheaten bread to rice. P.331, Q.5724-5726. 

Seljeant-Major W ALKER-, states that the soldier is better fed in Indio. than in England, there is far 
greater variety, in cooking especially. The bread ha~ much improved of late years, also the supply of 
vegetables, which is now abundant. Beer is also plentiful and good, and cheaper than in England, being sold 
at a loss to the Government. Each man may draw two drams of rum, or one dram and one quart of beer per 
diem. Native spirit is sometimes smuggled into the stations and kills many men, but the military police 
regulations are now so much improved that it is difficult to evade them. Still drunkenness may often occur 
through neglect or mistake on the part of non-commissioned officers in charge of the canteen, also by the 
,men giving beer drawn for their own dinner to their comrades, who may thus get too much. Although 
much intemperance, there is less among the men in India than England, and less crime. The men would 
not like to be debarred from the use of spirits, unless first persuaded that it would be best for them~, Familiar 
lectures by medical offict;rs would be beneficial for this purpose. P. 338, Q. 5923-5982. 

Dr. DEMPSTER--, states that., as regards food, the English are apt to continue their old habits of diet in hot 
climatcs, which Is unnecessary and injurious. Points out contrast between English and French in this 
respect at the Mauritiua, and the much greater amount of disease among the former in conseqnence. In Indio. 
Irish recruits consume many times the bulk of animal food -they did at home, yet an equal quantity cannot 
be taken with safety. Vegetables are now supplied as' part of the ,ration, which has been nltogether 
improved; but there is yet too much animal fooll. The cookery is too gross, and pork from ordure-fed swine is 
eaten. Drunkenness promotes the invasion, and retards the cure of every tropieal or otbor disease. Always 
endcr1voureJ to discourage the use of spirits. Instances the fact of a troop of horse artillery, which at one 
time had 5,0 per cent. in hospital; after the introduction of temperate habits at :Meerut (only 20 then drew, 
spirit rations), marching to Sealkote with 0. clean bill of health, no death having ocourred for two years. 
Advises pure water or slightly acidulated drinks only in general, but in some cases pale ale, i.e.; for weak per
sons after sevcral years' residence. P.333. Rum madein Bengal is usually consnmed. The bulk of malt liquors 
is objeet.ionable. W ouM recommcnd abstinence from all such stimulailts, and tea and cofiee as substitutes. 
It! acquainted with omcers celebrated for powers of endurance who confined themselves to cold tea. Tho 
smuggling of arrack already occasions much trouble, and its prohibition would occasion further loss of revenue. 
It is diflicult to keep ale imported from Englaud. Pox:tei: keeps better. Had examined and tested beer made in 
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the 11iJ1s at Mussourie by Mr. Mackinnon. It was lnuch.liked and in good demand. Pronounced by special Comns8ARUT 
committee to be good and ,wholesome. Some put aside: in bottle through: the hot8ea80n was afterwards ARllANGI'J" 
found perfectly good and quite transparent, after standing in the glass 12 hours. P. 476. Unbolted wheat ml'al MENTS, 
bread should be provided for the troops in preference to that made from" soojee," the'preparation of which he 
describes. P.479: . 

Lieut . .col. OUCHTERLONY--, gives ~esu~ts of his experiments in brewing on the Neilgherrios, tho beer 
havin", been approved by .those who tned It; so that the trade would pay professional brewers if supported 
by G~vernment. Allds return of loss by getting beer from England. P. 482. 

VI.-DRESS AND' ACCOUTREMENTS. 

Sir R. MARTIN-; is of opinion that enormous improvements might be made in the military dress, and that it DRESS AND 

is most important to detennine what i~ the best covering for the head. * ,Thinks flannel should be generally ACCOUTRE-

worn both day and night. as a protectIon from sudden changes of temperature. The soldier in India carries MENTS. 

from 40 to 60 rounds of ammunition, but the knapsack is conveyed in carts. The march is usually at night. 
P. 3, Q. 75-87. ' 

Mr. A. STEW ART--, thinks alterations in the dress are very desirable. The metal helmet shoulil never be 
worn in India. Neglect in this resp'ect is apt to induce sun-stroke. Wicker helmets and shakos are now 
being introduced. Considers the constant use of flannel highly . important ; also loose summer clothing. 
Thinks a double felt helmet the best, with inner chamber and air holes, and having quilted flannel covers 
with curtains for protection from the sun. P. 63, Q. 809-815. ' 

Dr. RENNIE--, considers that all weight should be sustained from the shoulders. Sun-stroke is often induced 
by the action of tight belts hnpeding the action of the viscera. Addendum No.2, pp. 72-76. 

Lieutenant-Colonel GALL-, thinks the cloth tunic admirably adapted for 10 months in the 'year; in hot 
months a canvass frock is-worn, and a wicker helmet is now worn. Approves of flann~l next to skin. A 
tight turban over the felt cap or helmet, is useful to keep off the Bun. The hussar boot is preferable to 
trousers and Wellingtons. A light waterproof cloak with hood would be serviceable. t P. 79, Q.' 982-986. 

Dr. McLENNAN-, suggests that red flannel shirts might be substituted for cotton. The coat could not 
always be worn over it. For the head lightness is of less importance than protection from the slIn. P. 88, 
Q. 1212-1216. 

Dr. COLVIN SMITH-, approves the dress recently introduced,-a dust· coloured dress without a stock, and a 
covered wicker helmet. The flannel used is too hard and hot; would have a lighter kind. Sohliera do not 
like flannel. Would recommend the wearing of a cummerbund, even more than a cholera belt. P. 102, 
Q. 1487-1499. \ 

1\11'. J OLIUS J EFFREYB-, recommends the adoption of double ventilating helmets (weight being of minor im
portance, if ventilation is free), and gives three models of different kinds. The exterior should be bright to 
resist, by reflection, the sun'8 rays, the interior capable of being loosened or made tight to any shaped head 
by the turn of a 8c"ew, and protection affbrded both for the eyes and for the neck. Cane-work" perhaps 
the best foundation. A proper hat would save numbers of lives. Soft flannel should be universally worn, 
and a. loose tunic or curtain to protect the spine should be suspended a,few'inches from the back. P. 180-187, ~ 
Q. 2960-2886. 

Colonel GREATHED--, considers the present dress excellent, and can suggest no improvement. It cOilsists 
of a khakee tunic and trousers, with no stock, exc~pt in cold weather, and a helmet of wicker work. English 
boots are used. A greater number of sizes might be made with advantage. They are now always taken to 
pieces and remade, to fit the men at their own expense. But they march well. Has seen 40 or 50 men after 
a march go out shooting the whole day, and begin again next morning. There should be a halt after the 
first holf hour to enable the men to adjust their shoes, which is one of the most important halts of the day.:j: 
Has marched 300 miles with men without one straggler on the line. P. 206, Q. 3238-3250. 

Dr. BIRD--, considers that woollen should be worn next the skin by the soldiers, as much injury arises 
from throwing off clothing, and getting chilled after violent exercise. Such fabrics as are made in Scotland are 
better and cheaper than flannel, which shrinks. There should be a coloured cotton dress for hot weather. 
The wicker helmet, with' a white cover, is the best headdress. The cummerbund is very useful. P. 218, 
Q. 3557-3573. . ' " 

Brig.-Gen. RUSSELI.-"', objects to the infantry shako as not protecting the temples and back of the neck, antI 
so bard tha.t if not constantif in use it cannot be got-on the head. The soldier does not care what weight 
is on his head, and generally fills his shako with something. , ' The helmet now issued is better. Every man 
should have a cummerbund instead of belt or braces. The' great coat does not, turn off the water',; a 
shower soaks it through. A better cloth would he cheaper in the end, and more conducive to health. The 
trousers are too small, and of thick, hard, woodeny material. Tweed or tartan would be better. The stock 
should be discontinued. Would not recommend knickerbocker leggings. The soldier must be dre.ssed not 
only for service, but to walk the bazaars. The natives make comfortable shoes, which the men always wear, 
except in wet weather, when they are glad to pu~ on their ammunitiol1 boots: 'Never found more than .fi ve or 
six men who could not b6 called fitted from the sizes of the latter sent out. As the sea voyage spOIls the 
stitches, they' are generally made over. P. 231, Q. 3810-3835. ' . 

Mr. BISHOP-, considers the superiority of the knapsack invented by Mr. Berington over that commonl! In 

use to be clearly demonstrated by the fact that, when properly adjusted to the figure of the man, the weIght 
is felt only on the shoulders, whereas in the old pack the strain is chiefly upon the lower part of the back. 
The new knapsack having its axis resting on the transverse plane of the body, it is no~ necess~ry' for the 
wearer to bend forward, ashe must with that, in ordinary use, to compensate for the weIght belllnd.. The 
arms also are quite linimpeded. It docs not interfere with the action of the chest. If any such lncon
venience has been felt, it probably arose from the manner of adjustment. An instructor would ~e necessary 
-at first to explain to the men how it should be adjusted. The waist or, ammunition belt, also lnventod by 

• The HUJTYhur Committee consider the general style of the "Zouave" dress most 8ui~ble for India, and rccommen.d a 
h~lmet of "rumdah" in prefel'ence to wicker-work. (Appendix, p. 505.) The Bangalore Comm~ttee condemn th~ kb~e.c clothing, 
and recommend serge or flannel tunics, and holland trousers; also felt helmets, in preference to Wlcker. (Appendix,!.'. 332.). 

t Mr. Hare deems the waterproofing of great coats and, shoes of great importance; and gives simple and effectIve reCipes for 
accomplishing the desired end. (Appendix, p. 186.) . ' 

:j: 'l'he Abmednnggur Committee advise that care be taken that boots and socks fit, when, If ~e heel and lDstep be rubbed 
with common brown soap each morning before march, and 6hoes and BOcks taken o~ before croSSlJlg streams, foot sore may be 

entirely avoided. (Appendix, p.842.) , . ' 
(b 4) 
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Mr. Berington, enablcs II. man to carry II. greater weight with more ease. It fits nicely on the ,brim of the 
pelvis, by which greater freedom is obtained for th~ tru~k. P. 302, Q. 5363-538.9. '. 

Seljeant-Major W ALKER-, has heard no complamts In reference to the clothmg. The khakee dress IS 

most suitable for Indian service, tllO men often make it for themselves. Flannel shirts and belts are generally 
worn. The ammunition boot is the bes~ for India. The blue trousers ,are liked from being easily washed. 
Canvass leggings are advantageous for drIll, and on the ~arc~. The best head dress was the Kilmarnoc~ forage 
cap with padded calico covel' and turban fastened round It; It was sword proof, and made II. good pillow at 
night. The wicker helmet, though cooler, is awkward aud not so suited .for actual service. The stock is 
discontinued in India, nor is the knapsack used as a general rule. The present equipment is as good as well 
could be. P. 341, Q. 5984-6013. " , 

Dr. DEMPSTER-, considers thnt as the variations of temperature between early morning and nOQn are so great, 
that botl\ warm and light clothin~ are requisite on the sa~e da:y. The thermometer is often 36° or 40° in the 
morning,·vlDd 70° or 80° at two 0 clock. The neck espeCIally III such seasons should be perfectly free. If 
finnnel has not previously been worn, it may be dispensed with on arrival in India, but after several years' 
resideuce, the system being more sensitive, It light flannel shirt will be a safeguard. The tlannel supplied to 
the soldier is too coarse and irritatiug ; improvement in this respect is desirable. P.467. 

VII.-REGIl\ffiNTAL DUTIES. 

Sir R. MARTIN-, thinks the regulations as to drill are good and pretty uniform. P. 3, Q. 7]. Recruits 
generally arrive in robust health, probably too plethoric for the climate. They should be dlilled before going 
out, and be about 23 years old. They should be exempted from over-exertion for the first year after arrival. 
rl'hQ saving of life would more than repay the additional cost. P. 7, Q. 179-192. There is no furloug'h for 
the men; the' officers alone get sick leave and furlough, the latter has recently been extended to non-commis
sioned officers. P. 8, Q. 207-210. Regiments generally remain about 15 yel\Xs in India. There is not much 
difference in the age of the men of the two services. Recruits on arrival should be sent to head quarters at 
once. P. 17, Q. 27], 272. 

Colonel SWATMAN--, stated that lit gun-fire, probably five in the morning, the men gQ on parade for an hour 
an~ a half before breakfast; after breakfast they are wanderers, except that the cleaning of arms occupies 
some time. They have two hours sentry duty. The roll is called after dark, at gun-fire. Ordinarily about 
one night in 20 the soldier is on night duty. P. 45, Q. 495-501. 

Dr. STEWART-, (Surgeon of Warley· Depot,) considers that .many recruits go out.to India too young. The 
usual age is nominally from 20 to 25, but is satisfied many go under 20, representing themselves older than 
they are. P. 48, Q. 593-601. 

Mr. A. STEWART-, thinks that drilling should not take place in hot weather; has often observed injurious 
effecta of this; the men break down and the hospitals are filled. From the middle of October till March drill 
lind field days should take place at other seasons, parades and quiet movements only. Men should be sent 
out drilled, and not under 20 or 25 years of age. Courts-martial in the hot season, when witnesses, &c. are 
kept waiting, sh<mld invariably be held early in the morning. P. 64, end of Q. 815-826. 

Dr. RENNIE-, is of opinion that men of strong constitution alone should be' sent to India. Recruits are 
frequently enlisted of weak constitution. None who have not previously served five years should be allowed 
to .cmbark for India. For this purpose each regiment should have a second battalion, to be called the 
Indian battalion, into which the healthiest men may be drafted. But, a.bove 11,11 things, habits must subse
quently be cl\Xefully attended to, as eating, drinking, and smoking l\Xe the chief causes of premature death in 
India. Addendum, No. 2,pp .. 72-76.' . , 

Dr. IV[cLELLAN-, considers themarches well regulated; 751b8. of baggage is carried for each man. r.88, 
Q. 1217-1219. Hecruits should not be too young, not under'21 or 22; 17 is the best age for cadets. Officers 
only are allowed sick leave from 15 months to 3 yel\Xs; the men are only sent home when unfit for service. 
Thinks the plan of paying officers too highly for the first six months of leave only a bad one, as it tends to 
drive them back before recovery. It would be better to divide the amount over the whole period, and the 
furlough should be extended to two years. Privates should be superannuated at 40, warrant officers at 50, 
and commissioned officers at 60, with a dispensing power in exceptional cases. P~. 93, 94, Q. 1294-1306. 

Dr. COLVIN SMITH-, thinks the men are often drilled too long, exposing them to the sun; an hour and a hnlfin 
the morning and an hour in the evening five days a week, during favourable weather, in the cold season would 
sutlice for made soldiers. There should be little drilling in hot weather; tllere. is guard mounting besides. 
}>p. 101, 102, Q. 1468-1477. Fifteen years should be the maximum length of service for men in India, com
mencing at the age of 21 or 22 (they might still serve at home, the Cape, or Canada). Men are seldom seen 
above 40. It is the drilling of youths of 17 or 18 on the plains which kills them. They should be drilled in 
EnO'land. P. 105, Q. 1611-1620. , _ 

Dr. MACLEAN-, advises greater atteution to regularity, reliefs, and marches, 80 as to give the shortest 
possiblejollrneys, as the fatigue and exposure .. greatly predisposes to cholera, insolatio, and other diseases. 
IJ. 144, Q. 2415-2420. . . 

Colonel GREATHED-, has observed that the men of the Indian European infantry worked better in the sun 
than the Queen's regiments; has heard as a reason that the recruits were rather older; the men with whom 
he served were, as a rule, very .careful and strictly obeyed orders; -there were few exceptions. P. 200, Q.3076-
30!:!l. Can suggest no improvement in the regulations, which should be acted up to with strict attention. 
The check-roll a Ight is not often called; the men are on guard 24 hours, and are 13 to 15 nights in bed for one 
out. There' ess fatigue duty than in England, as they have sweepers, cooks, washermen, Rud water carriers. 
All er ollowers were got rid of. P. 207, Q. 3251-3260. Does not think the frequent removal of regiments 

esirable; it involves much ~pense to the officers; three years should be the minimum, iu which time they '-.. 
• There were 851 persons of all ages at 'Varley, on 1st December 1859. The ban'acks are calculated for 1,500 men; every sanitary 

precaution being provided, aud well furnished lavatories for the men. The establishment is extremely healthy; many men bring 
disease with them (even smal!'pox),which explodes a few days after arrival. The hospital has 10 wards for 10 patients each, giving 
783 cubic feet space per man. Average per-centage of sick is 6'50, more than half being venereal cases. The mortality is very 
low, only 2 out of 600 last year very Roon after their alTival. No better or healthier men could be found than t\J,e men who haye 
I'tIlbarked during the last two years, nevertheless some were returned from India as uufit. Some of the district surgeons are more 
particular than others. Before 1857 the usual time for keeping men at the depot was from four to six months, during which time 
they were thorollf:(hly drilled; it was then (1859) only six weeks. Every man previous to embarkation is specially exaw.ined by the 
depot surgeon, and may be kept back or discharged. P. 48, Q. G05-611 ; Bee also ~ddenda, p. 51. , 
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may be cleared from debt. European t.roops do not domesticate by length of residenco. It might be unfair to 
keep a regim;nt too lonl? at ~n unlu;althy or unpopular 8tation. A c~ange is an advantage in a military view, 
a,~ a march 18 a campaIgn 1D India. It would be better that l'ecrUits should not commence service in India 
heCore they are 23, but youths enlist more readily, and wo have not men enough to be able to afford to keep 
them several years at home. They would not (JUlist for the service gpnemlly, but liko to have a choice of a 
regiment. Has_seen recruit8 quite as healthy as old soldiers. P. 208, Q. 3282-3302. After six or eight 
Yf)ars' service a man is not so good as he was. Believes the de ted oration mainly arises from a life of in
action; this would be improved by gymnasia. 

Dr. BmD-, is of opinion thafmarches should be arranged under medical regulations; thoy should commence 
h!'fore sunrise, so as to arrive by eight o'clock or carlier in the hot season. l\Ien do not sleep in the day after 
night marches. P. 224, Q 3584-3588.. _ 

Brig.-Gen. RCSSELL-, considers from 19 to 22 tho best a60 for recruits, who should embark so as to 
arrive in India at the commencement of the cold season, and be ~ont at once to depots on the hills for a couple 
of Fars, until fully set. This would be far superior to having depots at home; cheaper, with less sickness and 
u,·ballchery, and no desertion; they would be finer men and longer effi(}icnt. At home, diseases of the heart 
and lUllg~ are contracted by lads from carrying knapsacks, over drilling, and night duty before beino- fully 
doveloped; 23 is quite early enough for full work. P. 232, Q. 3880 and 3895. 0 

Colonel CoUlPBELL-, states that the soldier is much better off in India than at home as far as duty goes, and 
has not.hin~ to complain of; there is nothing in his ordinary service in the least injurious to health. P. 244, 
Q. 4148,4149. There is no advantage in frequent changes of station, but if a regiment has suffered much 
in a place a removal would relieve the men's minds. A march is not injurious, the 52nd marched thrce 
months continuously; the men did not suffer, but the removals should be at less distance; e.g, this regiment 
has recently moved from Sealkote to Jhansi. Recruits might begin duty at 20, the length of service depends 
entirely on the men; some are better after 20 years' service. Men untit for India .might serve in anot.her 
climate; he would bring home regiments after sevenlyears, sending ou~ no reliefs in the meantime; but rathcr 
taking out 1,500 or 1,200, and bringing home whatever were left. Recruits from dep<its are sent out, and oycr 
the country at enormous expense, do much mischief, and are useless for a year 01' two in spite of any previous 
drill. Condemns the volunteering system entirely as bad; it might be as well to allow those who wished, to 
volunteer into other regiment~. but he would preserve the unity of regiments as much as possible. If 700 tame 
home out of 1,200, they would form a good nucleus. Under this system it would become a point of honour with 
commanding officers to bring back their regiments as complete and unthinned as possible, and it wouli! be an 
excellent test as to the effect of the climate and management; the men's interest wonld remain at Ilome, they 
wonld retain an object in life, and there would be fewer married. 1\1en would be more likely to re
enlist if tlwy knew they were coming homc, and thus remain in the regiment; 10 years' enlistment is too short, 
would give a pension after 16 ycars. Would not. allow more married men, nor allow marria~e with natives; 
there is cauRed great di~comfort by being oLliged to leave the families behind when a regiment is on service. 
P. 244, Q. 4167-4208. 

Mr. A. GRANT-, considers that 10 years is at fair time for service abroad; would adYor,ate frequent removals 
from unhealthy etutions, but 110t from healthy ones, on account of the expense; the troops should be grouped 
in healthy stations, where thcy may remain several years without injury. P. 26-1, Q. 4536-4.538. 

Colonel DUUAND-, does not think the service unpopular among soldiers in India. Men are always glad to 
move, as it breaks the regularity of their lives. Always, when regiments are relieved, many, both officers 
lind men, are inclined to remain in India and exchange into other regiments, especially those who are married. 
1'.283, Q. 5096-5101. The sanitary arrangements in the tield are fully adequate and satisfactory. With 
regard to exposure of the 'men, hours of drill, efficiency, &0., muc\l depends on the wisdom of the commanding 
oHlccr, with whom all internal arrangements rest. Circumstances vary ~o much that it would be better to 
leave tho responsibility upon the commanders-in-chief and adjutants-gencral to see that commanding officers 
do their duty well, than to lay down precise regulations. General 011loer8' inspections are very trying to the 
men, as they are kept standing a long time in heavy marching order, by which they suffer more than when 
moving. The object would be better attained by placing the knapsack and kit at the feet of each man. Very 
great discretion should be exercised as to keeping the men standing. P. 287, Q,5l41-5154. 

Sir A. TULLocH-, considers 18 a good age for recruits, provided they be drilled for two or three years 
at home, wherc it can be better done than in India. P. 318, Q. 5555~5557. 

VIII.-RECREATION AND EMPLOYMENT WHEN OFF DUTY. 

RElJlXE::"T. 
, DtTIBR. 

Sir R. :rtlAnTIN-, considel's that exercises and amusements for the soldier should be more systematically EMPLOTlfl 

arranged, instead of being dependent, on the will of officers. Indoor amusements and trades have. been OFF Dut 

sometimes encouraged, with good moral benefit. The soldier should do for himself whatever he can do WIthout 
injury to his health or discipline.- P. 8, Q. 71-74 jp. 17, Q. 273. , 

Colonel SWATMAN-, stated that the usual outdoor amusements are provided for the men 'j also libraries, 
which are much used, and tbe schools are well attended'. There are gardens at some stations-all vegetables 
grow well. Thcre Bre no workshops, which might be introduced with the greatest benefit, as well ~s 
preventing idleness and ennui; ,the only difficulty would be in furnishing materials at Hrst. P. 45, Q. 468, 480. 
Frequent changes of station and regular exercise on the march are very beneficial, but on th~ ground of 
expense, thinks once in three 'years often enough for change of station. ' P. 47, Q. 539-547. Thlllks the m,en 
do too liltle, and that more employment would be advantageous in diminishing crime and courts-martIal. 
P.47, Q.580-583. 

Mr. A. STEWART-, ~uggest8 that tablcs between the heds, where room, should bc allowed for reading and 
writin~, should fonD part of the barrack furniture. P. 55, Q. 681. , .. 

Lieut·Colonel GALL-, states that the amusements provided for the men arc cricket, bowls, fives, danI?1I1g:, 
thea,trienl~. In the hot scaRon they are not allowcd to go out in the sun. The library and school are much 
uRed. There are flower gardens at some stations, which are useful and niuch liked by the men. Works}.lOps 
would be very advantageous, but the men do not like to risk buying tools; they should ~e prOVided 
for saddlers, tailors, printers, shoemakers. Thinks the men might make money; the danger IS how tlJey 
might sppnd it.. . Mon who spent their earnings in drink should be forbidden to. ,,:ork, snd th~ sober men 
encouraged. Many mep. in every troop had account,s in savings banks; the habit l11cresses. :Shady places 
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are not generally provided for the men. In hot weather they are confin,li to barracks from 9 a.m. to 5 p.m. 
and suffer from ennui. P. 79, Q. 962-981. Covered fives courts, gympasiums,and workshops for the men 
should be supplied. It is very important that a regiment on a distan~ expedition should ~e furnished with 
artificers so as to be able to supply their wants. Annual exhibitions might be held as an encouragement 
to workmen and for sale of articles. ,Except the library, the soldier has usually no day room. Pp. 80, 81, 
Q. 1013-1020. '. .• _, 

Dr. McLENNAN-, states that, ~xcept games m the barrack yard and libraries, there are no meane of recreation 
provided at Bombay. There ar~ gardens a~ s.om~ stat}ons ; he suggests that prizes might be given lor best 
productions.'" Too much restramt has an inJurIOus tendency. P. 88, Q. ll08-Ull. , 
. Dr. COLVIN SMITH-, considers that trees for shade should be planted at all stations; has seen no sheds under 

which men can take exercise, though they exist at some stations. The men might be allowcd to shoot, and 
encouraged to take more exercise. P. 100, Q. 1398, 1405. There are the usual outdoor games, which 'are 
generally cl\nnected with drink, but the men have not sufficient amusement mentally or physically; ennui and 
predispositidn to disease Itre the consequences. P. 101, Q. 1459-1463. There should be workshops and gardena, 
also libraries, which are now very deficient, and reading and smoking rooms attached to coffee shops, &c. 
P. 102, Q. 1478-1486. . 

Major-General GOODWYN-, is of opinion that arcaded places under the barracks, for amusements, would 
be of great advantage to the health and comfort of the men. P. 111, Q. 1780. 

Dr. MACLEAN-, thinks not half enough has been done to provide occupation and amusement for the men, 
who suffer much from ennui there is a great difference among officers in attention to Buch matters. P. 141, 
Q. 2354, 2355. 

Dr. MCCOSH-, is of opinion tbat the, soldiers would be greatly benefited by being employed on public works 
or in trades; their wages being deposited in regimental savings banks until they are discbarged, or for their 
next of kin; there are a thousand ways in which they may be employed with advantage at all seasons in the 
hills, and four or five months in the plains. P. 152, Q. 2620-2628 ; p. 154, Q. 2685, 2686. , 

Mr. JULIUS JEFFREYS-, considers that the men might not only be employed in their respective trades with 
great advantage, but that any artisan might be allowed to take for his own benefit native youths as apprentices, 
to teach them useful arts, e.g., ceramic, metallurgic, and chemical, of which the inhabitants of India are so 
ignorant, commencing with fire bricks, pottery, &c. There are no ploughs in India. To superintend various 
works, an ensign's commission migbt be given in each regiment to a. young man of science, with liberal 
allowl1nces, so as to obtain the best talent, wbich would ensure greater and tberefore more economical results. 
P. 188, Q. 2893-290 l. ' 

Sir JOHN LAWRENcE-, thinks that tbe ~en, should be induced to work if possible, but they do not like 
working. There is difficulty also in selling tbeir productions,being undersold by.the natives; carpentering, 
shoemaking, and tailoring tbe natives would do as well at a much less cost; if there were a market, it would 
be a great indncement. Not one man in a hundred'cares about reading. Thinks the mortality might be much 
reduced, and tbat ennui is one of the causes, also careless exposure. Gardening is not liked, nor any work; 
amusement is preferred. They would work if paid for it. It would be an apparent loss to pay them, but it 
would be repaid by better health, and the regiments might in some measure be made self-supporting. Thinks 
there would be an advantage on the wbole in paying the men more. They are reckless and unhappy, yet 
soldiers who bad been in India prefer it to home service. Pp. 191-193, Q. 2937-2962. 

Colonel GREATHED-,states that libraries have been beneficial, but hopes to see reading 'rooms in the bar
racks, whicb are much needed. P. 204, Q. 3176. Men who cannot read fluently like to hear others read. 
The men of the 8th regiment were allowed unbounded liberty to shoot, which they did without sutferillg from 
the heat,t but they were not allowed to go in the hottest weather; it was their best amusement, and they were 
enconraged to go; they had also the usual outdoor games; there were 440 subscribers to the library, and 
about 260 of them attended scbool,-for which they also paid a small subscription,-besides recruits, who are 
taught gratis. It depends on the schoolmaster and commander. Gardens did not succeed, Englishmen do not 
care for gardens. Scotcbmen were induced to take up gardening (baving prizes offered them) by Lord F. 
FitzClarence. Men sometimes work at their trades, and might make a good living by it, but they do not 
work much, being already well off. ' Active amusement is preferred to work. There are no g-ymnasia. It 
would be a great advantage to have tbem, and they should be made a parade; it would be the best thing ever 
introduced into the army. The men should not be confined more than necessary. Large sheds should be 
provided, under which gymnastics could be practised at any hour. Pp. 205,206, Q. 3203-3237. 

Dr. BIRI>--, considers covered places for racket and other exercises should be put up annually, as the rain was 
approaching. Day rooms would be of the utmost importance for chess, billiards, &c., both as regards' com
fort and health. P. 215, Q. 3465-3469., The men should be encouraged to work at trades by having tools 
provided by way of advance,.to be paid for from their earnings. P. 219, Q. 3549-3556. 

Brigadier-General RUSSELL-, states that skittles is the favourite game; men tire of gymnastics; trades were 
al ways encoura.ged in the 84th Regt., tailors, shoemakers, carpenters, and some others were generally in full work, 
besides clerks. Half the mPH were employed at Rangoon in levelling a stockade, and 250 at Jackatalla on Dew 
barrach; those employed made money and much improved in health and strength; occupation even out of 
doors and in the plaiDS is better than a listless life in barracks; the erection of workshops would be a great 
advantage, but their use much depends on the commanding officer. The 84th had a good library, and 0. reading 
room crowded daily from 10 till 4, it was supported by voluntary contributions, and well supplied with news
papers, periodicals, and books from Smith and Elder's sent out quarterly. There was a coffee-room. Glee 
singing, dancing, and tlleatricals were encouraged and made lucrative to the performers. P. 229, Q 3i66-
37i8. , 

Sir P. CAUTLEY-, ,had understood from Sir Henry Lawrence that men do Dot take to gardens, tbey probably 
regard gru'dening as work rather than amusement; there is no difficulty with Scotchmen; the question of 
amusement depends much on the commanding officer. The provision of workshops for the different trades 
would be an admirable way of occupying the men; tbe difficulty would be in procuring tools. Pl'Obably 
these might be furnished by, and remain the property of, Government wit.hout being removed from station to 
station; understands from General Tremenheere, that every barrack in the Punjab has a workshop and a 

.' The Umballa Committee recommend that gardening be made an offset against other rep:imcntlli duties, and all be obliged to 
take it in turn. (Appendix, p. 286.) Whilst the want of variety of vegetables is generally acknowledged, t.here is no point on 
wbich the station returns show more univel'sal concurrence than that the mf'n take no interest, personally, in garden work, 

t The Thyet Myo Committee consider labour and exposure to the sun in Burmah, not in any degree injurious to Europeans. 
1here should be no restriction in this respect, and workshops for diJferenttradc8 8ho\lld be organjzed~ (Appendix, p. 667,) 
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reading room. Employment should be encouraged; at Landour had found men gla'd to be employed in EMPLOYMENT 

building, saddlery, &c.* ' Pp. 235, 236, Q. 3949-3960. OFF DuTY. 

Colonel CAMPBEL~ states that a fives' court is provided by Government, and there must be a school' 
beyond that all means of recreation mainly depend on the commanding officer~ The men are fond of news~ 
papers and periodicals and new books. The same books remain ,too long, which makes them indifferent to 
the library; they should be often changed., The 52nd Regt. had cultiva.ted gardens, and provider tools 
in.cluding turning lathes, printing presses~ &c., but the regiment was soon moved and kept changing a1\ut, s~ 
-that no resnlt followed the labour, and the tools were a1110st by degrees. If spacious workshops and tools 
were provided and kept at each station they would answer une~ceptionably well, the same building well lighted 
.might be used as an evening reading and refreshment room; deficiency of light is a universal fault in India 
and very much felt during the long nights. The same oil used in American reflecting lamps gave a very 
.good light. The care of tools and workshops should be in the engineers' department. The men should 
manage their own trades union and appoint their own foremen,; the profits might produce a fund for 
materials after I'epaying the Government for the tools. The 52nd printed all their own returns also papers 
for the civil authorities at Lucknow, and supplied the !Hst with 100 pairs of boots, not otherwise' obtainable' 
the profits were received by the paymaSters and divided according to the work done by each man; they will 
not work for nothing. Covered sheds should be provided for each company as a protection from the sun 
by day. Gardens would be profitable in two years; the 52nd 'were never more than nine months at a 
station; this was accidental. Pp. 243,244, Q. 4113-4144. 

Mr. A. GRANT-, states that the soldiers often complain of weary idleness. The Government might give them 
contracts for supplying shoes, clothing, harness, beer, &c. Tools should be supplied and gardens provided. 
P. 261, Q.4470,4471. .' 

Colonel DURAND-, considers that men dislilr,e'work only'when it appears to them to be of no utility, and 
,that those who volunteered might; when not required in the field, be usefully employed wherever there are 
~ag~zilie8, which employment ~ould. increase. their int~11igence. The>: might also be employed in building, 

I but 1t can only be on work wh1ch'wllI bear mterruptlOn for field dutlCs. They would be paid for their 
labour. The establishment of station gardens might be tried, growing crops being handed over by purchase 
to incoming regiments. P. 284, Q. 5102-5121. The use of gymnastics would prevent much of the 'falling in 
of the chest, which is often noticed amongst infantry after long service in India. P. 288, Q. 5173-5177. 

Sir C. TREVELYAN-, had proposed the building of a lofty iron shed, like a railway station, at Madras, under 
which there might, be school-rooms, library, reading room, tennis court, and other accommodation for amuse
ments calculated to diminish the depression caused by the monotony of barrack life.t P. 291, Q.5243. WoulU 
recommend such a building at 'all stations, as the men cannot walk out during the day ; a~ compared with the 
object, the expense would be insignificant. P. 291, Q.5247-5254. 

Dr. SUTBERLAND-, describes the reports from India as indicating great deficiency in the means of recreation 
in~truction, exercise, and occupation, the only resource being idleness or vicious indulgence. P. 313, 
Q.5494. 

Sir A. TULLocH-, considers the troops would be healthier if they were more emploYild in public works 
and fortifications. Workshops of light bamboo might easily be consttuoted in India, and gardens provided at 
each station, from Which vegetables might be sold to the messes. P. 317, Q. 5551-5554. It would be a 
great advantage to the army were recruits required to learn to read and write before being discharged from 
drill. It is an evil that the soldier is not sufficiently trained to fatigue; there might be less drill and more 
work of a remunerative kind.' P. 318, Q. 5557-5561. 'In the plains of India the 'men cannot, owing to 
the heat, take the exercise necessary to preserve health. P. 324, Q. 5637. 

Dr. MouA1'-, states that the ,p,ative troops are fond of gymnastic and athletic exercises. P. 332, 
Q. 5741-5742. 

Serjeant-Major WALKER-, considers it would be an excellent plan to give the men the means of working at 
different trades, as, at Aldershott, where they take a pleasure in doing carpenters' and masons' work, &c. 
Nothing tends so much in India to keep the soldier in health as to keep his mind employed. There nre no 
sepflrate grounds for games;'which would be a very good thing. Gardens were attended to by several men 
who were gardeners, they being' let off other duties. This was a great advantage, as good vegetables are the 
best things in India, but the gardens should be much larger. Sufficient gardeners would always be found, if' 
relieved from other duties, and a few ;natives could do anything necessary in the middle of the day, and when 
the regiment moved an allowance would be made. The giving of premiums and, public praise, for the best 
gardens would be a great encouragement. P. 343, Q. 6041-6066. , ' 

Lieut.-Col. OUCBTERLONY-, proposes that oil gas should be u~ed for lighting barracks made at each station 
from the common oil of the· country and kitchen refuse, by which much better light would be obtained at less 
cost than is now incurred for lamps, which do not enable the men either to work or read with comfort.+ 
P.482. ' 

IX.-DISEASE 'AND MORTALITY. 

Sir R. MARTIN-, has seen great invasions of cholera and fever and dysentery, which are always most 
found in the worst stations as regards drainage, malaria, climate, bad ventilation, ove~crowding, and 
filth. The correction of these evils would be the best preventive. Intemperance also 1S a cause, the 
prevalence of which in a regiment much depends on the character of the commander. Liver disease, !lability 
to which increases with age, prevails almost everywhere and is often associated with dysentery, IS much 
influenced by the circumstances enumerated, and personal hygiene. There is much rheum~tism caused ~y 
sudden alternations of temperature, against which warm clothing is the safeguard. There 1S also merCUrial 
rheumatiem produced by cold while under the influence of mercury. Syphilis prevails to an enormou~ extent§ 
(for which mercurial treatment is most detrimental, but it is still often resorted to. Q. 163, 164.) Pohce regu
lations are uncertain and various. Locks have been frequently established and again abolished. Scurvy has 

.. See Addenda, pp. 238, 239, Letters 'frOm old non-commis~ioned officers stating that employment in trades would be the greatest 
boon to the soldier. 

t The Kirkee Committee recommend singlestick as combining dragoon efficiency with amusement. (Appendix, p. 753.) 
t The Kirkee Committee notice the want of sufficient light in barracks at night. (Appendix, p. 749.) h 1 f d 
§ Dr. Macpherson points out the alarming extent 'of syphilitic disease. Adden,dwu 12, par. 3, p. 34. On t e ast-men 10U~ 

suhject strongly recommends legislative enactment; authorizing system of licence and co:nlr?llD can~n~e!1ts und sea-port town:~ t~ 
be administered by commandant, senior medical officer, and senior magistrate of the district; that lDdiVlduJlls, and h~u8es op .th 
inspection, should be licensed and registered; and Locks established. Suchan experiment was made at Secunderabad lD 1855, W1 
almost magical success. Addendum 13, p. 34. See al80 results, p. 487. ' ; 
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(xx) PRECIS OF EVIDENCE TAKEN BEFORE THE COMMISSIONERS APPOINTED· 

DUBA81l AND been seen in some high stations owing to defective diet and to climate, and guinea-worm prevails in Bombay; 
MOUTALITY. this is often referred to impure water. Pp. 4 and 5, Q. 94-128. Fever is by much the most prevalent 

disease, next bowel complaints and dysentery, after that affections of the liver and cholera. P. 8, Q. 213 and 
paper appended. The mortality among the British troops varies from 30 to 70 per 1,000. 1;'. 16, Q. 267 -269. 
The money loss during 30 years may be moderately computed at 10,000,000/. sterling.· The theory tha~ 
acclimation renders men less liable to disease has been clearly disproved. 

Colonel SWATMAN-, stated that the men suffer extensively from syphilis. Could not see how this was to be 
prevented unless by the re-establishment of locks, whieh he thought were discontinued as a measure of economy. 
P. 46, Q. 532-538. 

Dr. DUNCAN STEWART-, does not thinlt that acclimation confers any immunity from tropical disease. 
P. 50, Q. &15. . 

Mr. A. STEWART ....... , says separate hospitals for native followers are required; and Locks are much called for. 
These cases sometimes amount to one half those in hospital. P. 58, Q. 728. 

Dr. McLENNAN-, had seen cholera prevailing among mndoo soldiers and their families, whilst Mussulinans· 
in the same battalion and lines entirely escaped attack. This was attributed to bad fish, from which the 
latter abstained. Had heard of several instances of epidemics attributed to the vicinity of nuisances, and one 
at Hyderabad from the use of stagnant water. Intemperance, night exposure, heat, cold, and moisture are 
predisposing causes. Cholera is most prevalent among Europeans in hot weather; among natives in cold. 
Diarrhrea and dysentery also are most prevalent at Bombay in tIle cold season, but gcnru'ally in the hottest 
and wettest months. DY3entery often follows fever and is then most fatal. Sanitary measures of precaution 
and removal are usually resorted to on any epidemic outbreak; these are embodied in the regulations. Liver 
disease is very prevalent among European troops, also children and ladies; the natives also suffer more than 
is generally supposed from liver disorders •. Should expect more from abstinence from liquor and avoidance 
of rich, stimulant, or full diet than from any other change. Rheumatism does not prevail much apart from 
maladministration of mercury for syphilis. Has seen scurvy from bad diet and exposure on the voyage out. It 
sometimes occurs among tho natives from similar causes. Cause of guinea-worm remains in obsculity; pro
bably introduced from without whilo bathing or walking in marshy ground. Is of opinion that climatic 
influence, intemperance, amI Rexual disease (from which latter a full fifth of the ease~ in the Bombay hospitals 
suffer) are the three chief ev ils affecting the health and life of the soldier iu India (Pp. 89, 90, Q. 1221.-1231). 
Thinks there is a gradual adaptation to the change of climate; but the man one year out is better able to bear 
exposure than those 10 years in the country. P. 93, Q. ]291-1293. ' 

Dr. COLVIN SmTH-, states that the suppression of grog shops and the establishment of a Lock hospital at 
Secunderabad immensely improved the health of the troops in 1856. P. 99, Q. 1356. The native truops 
quartered close to a tank foUl' miles long Bufrered much from fever, and guinea-worm produced by the water. 
Q. 13G3. Had witnessed epidemic cholera in the Madras Rifles on the march, arising from fatigue and had 
water, which ceased on the first rain. At Prome also, which is filthy, crowded, and surrounded with swahlps 
in t.he wet season, had seen cholera. among the nativo population. Considers intemperance, syphilis, and 
malaria the three chief causes of disease in Inuia, all of which may be much diminished. Locks should be 
re-cstablished" with good police. Had charge of a Lock at Hydel'abad ; and the commander of a European 
regiment observed, ,. Your hospital has dimillished mine by at least one-third since its establbhment."t Thinks 
Locks were discontinued from false mode~ty, but has heard that there was an aLuse of police authority which 
induced the Government, on the report of the Inspector-General of Bengal, t.o abolish these hospitals. Little 
could be done without the polico; Pp. 102, 103, Q. 1502-1537. :Men suffer from fever and inflammatory 
diseaRcs for first few years, afterwards from chronic affections. Does not think they becume acclimatized. 
1'. 105, Q. 1G07-1609. Has seen erysipelas, but not gangrene in hospitals. Q. 1599-1601. 

1\1 ajor-General COT1'OX-, ~tates that there is always more danger from cholera on the march than at stations. 
lIas been much puzzled to find a reason for tho outbreaks. Had found" Warburg's fever drops" invalultble. 
This medicine ought to be in every hospital and camp. Has kllown bad fever cured by it in a f~w hours. 
I'. 129, Q:2114-2123. 

Mr. I..ONGMORE-, gives tho mortality at Dumdumt from· dysentery, fever, and cholera in five' months 
during the mutiny at the rate of 27t per cent. per annum among women, and 51i among children. Pp. 131, 132, 
Q. 2172-2180. The latrines, &c. wcre very offensive. Q. 2219. . 

Dr. MACLEAN-, mentions that Sccundcrabad was remarkably exempt from cholera during 18 nwnths that it 
prevailed at Hyderabad; it has since been more crowded, and the epidemic hst year was severe. P. 139, 
Q.2315. A malignnnt form of dysentery prevailed there. Q.2339. Theehiefmortalit.yin all stations is 
from dysentery, cholera, liver complaints, and fevers. Q. 2350-2352. The recent sanitary measures adopted 
by Sir C. Trevelyan at Fort George, Madras, resulted in no case of cholera having occurred among the troops 
ill the fort during a. severe epidemic in ,the town: Q.2353. The enormous amount of syphilis and consequent 
10ilS of efficiency is becoming quite a state question. The ratio of cases to be treated is about 27 per cent. 

• See Suggestions, p. IS; and Dr. Balfour's Ob~ervations, p.20. Sec also Notes on Militnry Hygiene, by W. J. Van Someren, 
Madra. Army. Epidemic disease is produced· by a certain general condition of the body (e.g., induced by bad air and water, nuisances, 
&c.) plus the specific poison /?f a particular disea.e. In.tances ~everal well known proofs in England, and points out the prevalence 
of epidemics at the Indian 8tation. of Kurrachee (where the Hifles lost 76 per 1,000 ill one epidemic in 1846); Bellary, Secunderabad, 
Vellore, Colaba, (the slaughter-house of more thousands of British troops than are destined to win filty battles,) all mainly arising 
from overcrowding, bad drainage, and other local conditions. l'roduces proofs of injurious effects of over.fatigue in India; also 
intemperance. Gives a formula filr production of disease. similar to the eelebrated one by Dr. Bone fur production of yellow fever in 
the West Indio.. Addendum 10, p. 28. See further remarks on the Hill Fevers of Southern India, by Dr. Heyne. :Fever is totally 
unknown on hills fonned of quartz, fel.par, nnd r.al horn·blende; on iron granite it is virulent. This he ascribes to magnetic or 
electric finid disengaged in great Ijuantity in the hot season. Hecommenda avoidance of hills as residence where magnetic ironl and 
is found, or within two mile. of such. Addendllm 14, p. 35. 

t Dr. Mae.pherson observes; tbat 688 men of th~ home force are always in hospital from syphilitic disease alone, and that the 
money lost to the State is calculated at abollt 14,5001., per annum. (Appendix p. 649.) The officers of the medical service are 
almost unanimous in recommending the establishment of lock.. Dr. Grierson, however (Kurrnehee), argues strongly against them 
on moral grounds, insisting on the expulsion of prostitutes as the proper remedy. (Appendix, p. 1121.) IIlr. Hare remarks that 
prostitutes in India nre purchased and educated for the trude. and it is only necessary to punish those who profit by the women's 
earnings, to prevent the spread of disease. (Appendix, p.183-4.) The Umballa Committee nre of opinion that locks might be 
aided by allowing the prostitutes to select one of their own number as their head; let her be well paid and made responsihle that no 
diseased woman goes undetected. (Appendix, p. 235,) The Chunar Committee (Mr. Tweddell) recommend that the prostitutes, 
who are a distinct class in India and do nut disguise their vocation, sboulq, be registered and numbered; and suggests that a small 
establishment consisting of a native doctor and two or three women, under the superintendence of the sanitary officer and magistrate, 
would be more suitable to native ideas than a regular lock hOSPital, a.nd prove more eifectuul in reducing the lImount of disease. 
(Appendix, p. 90.) , < 

~ See report of this outbreak, Addendum, note, p, 134. 
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Locks, with the aid of ~he magistrates and proper supervision, would 'answer well. The native people are 
very obedie'?-t to authorIty. ~. 143,. Q. 2393-2406. Strongly recommends the introduction of an ambulance 
system for sIck and wounded 1D Indi~ ~s a measure of economy as well as of relief. P. 145, Q. 2420. 

Dr. M'CosH-, states that the debllIty produced b:r .heat increases with the time of exposure. New comers 
generally do not feel tho heat so much as old Indlans. There is an absence of epidemics cholera small
pox, and fevers, &c. on the hills; but there is a disposition to diarrhooa, usually not dan17e;ous, oft~n bene
ficial, though in severe cases liab.le to run on to dysentery. Men going to the bills in a sc~rbutic state have 
Buffered considerably from diarrhooa.* Scurvy prevails in Upper India from want of vegetables. Ascribes 
tItis bill diarrhooa.-1, to reduced pressure of the atmosphere on the bowels; 2, the secretion of bile (the liver 
bcing affected) is lessened; 3, reduced perspiration induces extra internal secretion. The natives suffer 
largely from a disease called mahamurry, referred to their dirty habits. Pp. 148, 149, Q. 2512-2562. Ennui 
is the greatest evil the medical officer has to struggle with. The men rushing with indifference to their 
graves; he trying to pr~vent them. P. 152, Q. 2612. Men are never so healthy as when undergoing the 
fatigues of a long march. P. 154, Q. 2686. 

Mr. JULIUS JEFFREYS-, estimates as very great the mortality arising from solar radiation (apoplexy) in 
India; believes that in particular instances it .has amounted to 50 per cent. P. 186, Q. 2875-2886. 

Colonel GREATHED-, states that the disease and mortality.in the 8th regiment was small at first, and con
tinued so during 15 years. They never had cholera. except at Delhi. In the hottest. station, Deesa, the mor
tality during three years was rema.rkably small. The men were accustomed to take active exercise. A man 
would walk 14 miles from the barrack, shooting, and be back at night; the well-conducted men always ha.ving 
unbounded liberty. P. 204, Q.3201-3205. Does not believe in acclimatizing. After six or eight years' service 
a man is not so good as he was; but the deterioration mainly arises from a life of inaction. This would be 
improved by gymna.sia. P. 209, Q. 3303-3308. Locks should be re-established; but it is a moot qnestion 
with reference to the tyranny sure to be exercised by the police. Thinks the men are chiefly injured by the 
climate; yet it is not mere temperature. Pp. 209,210, Q. 3316-3341. 

Dr. BlRD-, states that in Bombay diarrhooa and cholera are the prevailing diseases in May and June; 
dysentery, gastro-enteric cases, with bronchitis, in June and July; and rheumatism, gastro-hepatic disense" 
and abscess, in August; and fevers from September to November. The ratio of mortality was from 40 to 55 
per 1,000 (1847-1857) ; whilst at Poona and Kirkee it did not exceed 10 per 1,000, exclusive of loeHef; from 
the low districts. At Belgaum it was 19. Pp. 213, 214, Q. 3418--3420. Does not consider the present 
army medical statistics of any va.lue. They should be reconstructed and combined with III/lteorological and 
medical observations by intelligent JIledical officers. Conclusions as to Ilealthiness. of station can only be formed 
after residence of six or eight years. It would be better to trace the history of each regiment throughout. 
P. 216, Q. 3486-3506. Ascribes frequency of solar apoplexy to sudden exposure to the sun, often aggravated 
by Rpirits on the march. P. 220, Q. 357;4-3583. Cholera is induced by miasmata, heat aided by bad sanitary 
conditions, improper food, vice, &c. Liver disease at Belgaum was chiefly caused by alternations of tempe
rllt.ure; also rheumatism. 'Woollen clothing, bathing, and temperance are the best preventives. Scurvy is 
a blood disease analogous to rheumatism, arising from deficieut nourishment and damp. Guinea-worm, 1'1"0-
lIuced by bad water, may be prevented by the use of filters. P. 220, Q. 3589-3596. Consillers that the. 
Enropeans can be acclimated, 80 far as temperature, dryness, or humidity is concerned; but the human systl:m, 
though it may resist, cannot become habituated to local endemic miasmata; the latter are removable by 
hygienic measures. It is a.s bad to transfer men too suddenly from a tropical to a temperate.climate as thu 
reverse. Such changes are better borne in youth than in mature age. Pp. 223-225, B. 3650-3672. 
. Brigadier-General RussELL-, states that at Moulmein the me:fl jnst landed from England suffered a good 
deal from dysentery, which was attributed to fresh pork and iiltemperance. P. 226, Q. 3691. Cholera at 
Fort George was attributed to an open drain close to the barrack-rooms. Q. 3700. Frequent removals to 
and from the hills would be regarded with some dread, as a regiment seldom moves in Madras without an 
attack of cholera, generally attributed to bad water and over-fatigue. At Trichinopoly his regiment escaped, 
owing to precautionary measures taken whilst cholera. raged in the bazaar and artillery barracks. P. 230, 
Q. 3795-3800. In calculating the mortality at· stations, deaths among invalids who often die en route 
ought to be included ;-not being so, the mortality. attribut)tble to the station is generally understated. Acci
dents, however, are included, which are sometimes nume; .. ;~ Mere heat, if equable, does not produce exces-

. sive mortality. In Rangoon, sickness was caused by insufficient food,-meat, fruit, and vegetables,-the 
country did not produce them. P. 232, Q. 3851-3860. . 

Sir P. CAUTLE"l.-. considers valuable a suggestion of Mr. Acton's,t that as a means of purification from 
syphilis, jets of water from cisterns, provided for the purpose, should be constantly running in all the barrack 
urinals, by which means local ablution could be frequently resorted to. P. 238, Q.401O. 

Colonel CAMPBELL-, has no complaint to make of vices lIJIlong the soldiers in India. Syphilis. is not com
mon, not so much as at home. There is great pO'fer to check it. The native women frequenting the bazaars 
are known; a list is kept by the bazaar-master, and if three or four men were found going in ~ospital, th~8e 
women would be all examined by the surgeon, and those infected either cu.red or sent off. It. IS very. easdy 

. done; not at such a plo.ce as Calcutta perhaps, but at the stations generally. It is completely mthe hands of 
the commanding officer. The sick are usually 'attended by the native servants, who are very good n?rses. 
The conduct of the natives depends much on the way they are treated themseJves. Has known a reglment 
entirely deserted by them. Considerable mortality took place among the 52nd regiment at Subathoo, caused 
by a four days' march to escape from barracks in·a shaky state at Umballa, in the rainy season. The men 
were ankle deep, and the regiment lost 12 or 13 a month from fever and ague, for three or four months 
afterwards. P. 246,Q. 4212-4241. . . . . 

Mr. ELLIOT-, recommends a scientific commission to investigate tIle circumstances un?er whlch ~alaria IS 

genero.ted, in order that better precautions against fever could be taken, e.g. in the selectIOn of haltmg-plac:es 
or eites for stations. An elevation of less than a 000 feet can hardly be considered safe. Fever pre valls 
chiefly at the foot of the hills.. Thinks malaria is 'sometimes. carried up ravines by the wind, .SD as to. affect 
places in themselves free from it. Geological formation is thought to ha.ve an influence. ClearlDg the Jungle 
appea.r~ to have been beneficial at Segoor. Any c;1istrict once cultivated, and aft~rwards deserted,. appears to 
be unhealthy, and to improve by being again brqught under cultivation. The nelghbourhood of rivers seems 

• The Roorkee Committee believe that the hill di8lThrea is caused by wat~ loaded with rotten vegetable matter. ],{r'l Hare 
has often prevented patient. from drinking any but rain water collected in a tub, by stretching a sheet on f<lur poles, and a ways 
with the result of stepping the di8lThrea. (Appendix, p. 183).· ..' 

t See Mr. Acton's observations recommending CODlpulsory ablution and regimental locks, p. 489. 
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unfavourable. The wearing of gauze, IIluslin, or cotton appears to be a protection, 11.8· proved by Colonel 
Blake, ln the deadly jungles of Rampa. Places long free from malaria may be ·suddenly deluged by it. 
Pp. 247-251, Q. 4242-4288. . . . . . .• . 

Mr.l\IoNTGOMERY MARTIN-, m'lntlOns decaymg gramte as produCIng malana, e.g. at Hong Kong. Refer
rin" to Dr. Heyne, on the same subject, has understood that the limestone formation on the Indus has been 
pro"ductive of fever. P. 252, Q. 4291-4295. The Terrai, along the.lower Himalayas, is covered with dank 
vegetation and forests, yielding at all times a pestiferous gas. There is no great unhealthiness in Tanjore from 
irrigation and rice cultivation. The fogs in Lower Bengal are noxious, to avoid which the mouth is often 
protected by muslin. They prevail near the ground, so that it is important that buildings should be well raised, 
as the upp\lr stories are comparatively out of the fog. At Badulla and other places people may sleep on the 
ground wijlOut injury. Pp. 257,258, Q. 4380-4406. . 

Mr. A. GRANT-, states that various sanitary improvements had reduced the mortality in the 12 years prior 
to 1854, 20 in 100, as compared with previous· returns; but that in the sultry and malarious plains the 
mortality must always be high. P. 260, Q. 4454-4456. At Fort William the mortality is now 69 in 1,000. 
Cawnpore is bad, and Allahabad worse. The strong men only should remain in the· plains. P. 261, 
Q.4464-4466. Five-sixths of the mortality arises from abdominal affections, induced by high moist tempera
ture, intemperance, bad food, malaria, overcrowding. P. 262, Q.4474-4483. The filthy state of ravines, insuf
ficient ventilation, &c., at hill stations, were the causes of dilj-rrhooa, &c.; not cold or damp. P. 262, 
Q.4484-4497. Thinks the mortality in India, now npwards of six per cent., might be reduced to four per 
cent. by proper sanitary arrangements at the present stations; and to two per cent., if only stationed in good 
barracks, at such places as Rawul Pindi, Sealkote, Jullundur, Meerut, Agra, Hazareebaugh, Bangalore, 
Poona, and Belgaum, with depOts and reserves on, the hills. P. 264, Q. 4539-4556. 

Dr. SUTHERLAND-, considers that the zymotic diseases of India are the same as arise in England from want 
of drainage and ventilation, decaying animal and vegetable matter, bad water, and intemperance; the atmos
pheric conditions appear to call these causes of disease into greater activity. The ample ration, with very 
limited exercise, is beyond doubt a cause of disease, and habitual tippling is more destructive to health in such 
a climate than occasional drunkenness." P. 31g, Q. 5494. The mortality may be greatly reduced even in the 
plains, in which every sanitary precaution should be carried out. P. 316, Q. 5526-5529. . 

Dr. FARR-, suggests that the system of recording and analyzing the diseases of the army in England should' 
be extended to India, which would show the mortality in each regiment year by year, and thus test the 
salubrity of the different stations. P. 316, Q. 5532, 5533. 

Sir A. TULLocH-, states that the statistics of mortality in the army show a considerable excess in warm 
as compared with temperate climates; but this ratio has been much reduced in the West Indies by sanitary 
improvement. P. 317, Q. 5534-5543. Doubts whether syphilis, though it undermines the health of the 
soldier to a considerable extent, is much more common among the military than civilians; the ordinary pro
portion is about 120 cases per 1,000 men annually. The ave~age mortality in India from 1817 to 1855 was 
70 per 1,000 from all causes, including casualties in war. Since the mutiny, the ratio has been about half this 
mortality. Upon a strength of 70,000 men, the annual loss would be 4,200, which might probably be reduced 
to 1,400. The mortality among officers of the same average age as the men is about 25, and among r.ivilians 
20 pel' 1,000. The mortality among the troops need not exceed 20 per 1,000 if placed in healthy stations and 
other favourable circumstances. P. 318, Q. 5562-5596. Fever, dysentery, diarrhooa, and liver disease are 
the most fatal in tropical climates; syphilis also, which acts more indirectly by reducing the general health, 
and much increases the amount of invaliding. It has been proved in the West Indies especially that it was 
erroneous to suppose that men suffered greatly from want of acclimation. P. 324, Q. 56~1-5642. 

Dr. MOUAT ___ , states that the natives are liable to frightful outbreaks of cholera, fever, and dysentery. Has 
known 900 out of 1,000 me~ in hospital. -op country sepoys invariably become sick in the lower provinces. 
P. 331, Q. 5722-5723. The mortality among them is much higher than is apparent from the returns, as 
men.if sick apply for leave, and die at home, when they are not included in the mortality register. The sepoy 
generally improves much at first after joining the service. Rheumatism, the sequelre of fevers, and dysentery 

. are the chief causes of invaliding. Among the Sikhs and Mahomedans there is much syphills ; the mortality 
would be double what appears in the returns,but that would 11e much under Europeans, as, being in their native 
climate, and more sober, they suffer less from injuries; inflammation runs a very miltt course with ~hem. The 
Hindoo buys no meat, the Mahomedans, Mughs, and Burmese do. Many of the natives are in capital physical 
condition. P. 332, Q. 5743-5775. In the prisons, the mortality is high, probably 12 per cent. last year. 
In damp malarious districts the village population is very unhealthy; but in the elevated districts there is & 

very fine popula.tion. They deteriorate exceedingly from change of climate. P.. 333, Q. 5790-5800. 
Dr. W ALLICH-, states that the mortality among native troops greatly varies. Dysentery, fever, cholera, 

and rheumatism are the chief diseases. In some of the stations there is much syphilis, men are often sent 
away when past cure. There is no control over their diet or over their huts, so that there is no power of 
preventing disease. The men would not object to such proper supervision, if it were made a condition of 
their employment. Few of them· drink. The worst evils are impure water, bad drainage, and ventilation. 
Would recommend weekly inspection, and the use .of prophylactics and gentle . medical treatment without 
sending them into hospital or taking them from duty. They should be encouraged to apply to the medical 
officer for this purpose, when slightly affected or out of sorts. P. 336, Q. 5S61-5922. 

Serjeant-Major WA.LKER-, states that morll men are invalided and killed by syphilis than any other 
disease except fever. It might be diminished by vigilant superintendence of the women by native doctors 
in native hospitals; those diseased being sent away. The orders of GQvernment are good and well intentioned, 
but not properly carried out by subordinates. Considers much disease is caused by bad drainage in barracks, 
and filth in the neighbouring towns, e.g. cholera, fever, dysentery ;-but the men prefer India to other stations 
after experience of the service. Fresh troops Iltand the climate better than old soldiers, but the latter cannot 
bear the cold in England. P. 345, Q.6089-6128. The sick are attended by natives and, regimental orderlies; 
there is no ground of complaint. P. 346, Q. 6i41-6145.. . 

Mr. JULIUS JEFFREYS--, urges the use of the respirator for weak persons going to the hills. He furtber 
recommends tae use of external compression of the limbs in cholera;. also the U$e of aromatic oil applied to 
the skin as a pro,tection during-epidemics. P. 499. 

• The Rawul Pindi Committee consider that to prevent hepatic disease, soldiers should not be allowed to consume so much 
animal food in hot ~limates. (Appendix, p. 256.) The Ahmednuggur Committee condemn health parades 8J! needles8 and 
obnoxious: }o'or neglect of immediate application men should have" with delay" marked against their names in the report book, 
and be obliged to make good all duties miss~d while in hospital. (Appendix, p, 840,) . . . 



( TO I:NQUIRE INTO THE ~ANITAR~ STATE. OF THE. ARMY IN INDIA; (xxiii) 

Dr. DEill'sTER~ consi~ers that troops are J;Ilost liable to disease during the first tw.o years in India, e.g., DI81W!E AND 

dysentery, hepatitis, remittent fever, and sunstroke. They are afterwards less obnoxIous to these diseases. MORTALITY. 

Cholera is exceptional; no rule can apply. A detachment of 300 J;Ilen landed in the cold season in 1853 and 
marched straight to Meerut; all had a slight attack of fever in the ensuing hot season, but none died. 'It is 
an advantage to recruits to join old Indian soldiers who understand precautions. After 10 years' residence 
the constitution deteriorates and becomes liable to chronic live:r disease, &c. among the men, though the 
officer will then be at his best. P.475. Points out the necessity of frequent examinations both of women and 
men to guard against syphilitie disease, also the enforcement of frequent ablution on the part of the· latter, 
especially· after contact. P.467. 

Dr. EATWELL-, observes that in the absence of II> correct census there is great difficulty in estimating tho 
mortality among the natives of India. The only means are the records of the. pla<;es of interment. Dis" 
pensaries, native, and gaol hospital returns may furnish a tolerably correct idea as to the prevalent diseases. 
Also returns of native regiments,. though these 4ave often 'serious sources of error, recruits being frequently 
predisposed to disease. P. 480. 

\ 

X.-MORAL CONDITION OF THE SOLDIER. 

Lieut.-Colonei GALL--, states that the soldier cannot marry without consent of his commanding officer, or 
if he does his wife will not receive the usual allowance of five rupees a month. About 12 per cent. of married 
men are allowed to live in barracks. There aTe not many marriages without leave. Native women receive 
half the allowance given to Europeans. They require fewer comforts indispensable to Europeans. Some of 
them are well eonducted. They seldom leave the country. Generally the man would volunteer into another 
regiment on his own leaving for· England; P. 80, Q. 1001-1012. 

Dr. MACLEAN-, considers that if marriage were encouraged among the soldiers; and they were located on 
the hills, they would be much better, healthier, and happier in every way than they are now. They would 
require assistance from the Government, and it is a financial question of considerable importance. P. 144, 
Q. 2407-2414. 

Dr. McCosH--, states that artiIIe:rymen are generally better selected, and they are more careful, steady, 
studious, and active than soldiers of the line; they look forward to promotion, and they suffer much less from 
ill-health in consequence of their better h~bits. Pp. 150, 151, Q. 2567-2581. Good results might follow 
from instructing the men, especiaJly recruits, as to care of their health; a short manual should be placed in their 
hand~. The soldier should have more inducement to live. Having no motive for the future they regard life 
very little. They should have the means of living when discharged. They should be employed in public 
offices and works, &0. The average pension of 29,000 men is8td. a day. The soldier should have light 
employment or a better pension insured to him,. as after 10 or 20 years· in India he returns a broken-down 
man. Pp. 151, 152, Q. 2597-2620; p. 154, Q. 2684-2686. 

Sir JOHN LAWRENCE-, believes the more inducements held out to the men the more likely they are to behave 
well; he would, therefore, advocate increased pensions.P. 192, Q. 2958-2959. Moral influences should be 
brought to bear on the soldier to induce him to look more to the future. Marriage should be allowed, 
which makes them more steady, careful; and manageable.. Their pay should be increased to help them. 
The wives keep them straight; The soldier's wife also should be ,taken care of and allowed to go with the 

,regiment. The desertion of his wife demoralizes the man. The women should be carefully looked after in 
cantonments, by a picked officer, when the men are in the field. Widows also should be taken care of, the 
wllnt of such care shortly forces them into unsuitable marriages or worse. Tickets may be left with the 
paymaster to secure remittances to families. The men should be made as contented as possible, which would 
make a great difference in their feelings and fidelity. The practice of abandoning the wives when It regiment 
goes on service produces terrible results. Pp. 199, 200, Q. 3063-3070; 

Col. GREATHED-, states that the moral tone·of the men in India is much higher than it is in England. 
There are no pothouses there. Though there may be much vice, yet the native bazaars do not afford them 
society in which they live. P. 200, .Q. 3082-3084. Has frequently known a fortnight to elapse without one 
man out of 1,000 (the 8th regiment) being confined for drunkenness. P. 203, Q. 3160. The unbounded 
liberty given to the good men was never abused; it Was quite a point of honour with them to behave well, 
-and there were never any disputes between them and the natives. P. 205, Q. 3208, 3209. It would be a great 
advantage to have more married men, say 25 per cent., they are more free from crime. If th~ women WIlI'e 
better cared for when the men take tbe field. much Jlligbt be done ~o remedy the present evil; but.not unless· 
better arrangements be made for the maintenance of the wives. There is' a difficulty when the regiment 
comes home, for the married men do not volunteer in the same proportion as the un·married, though admitting 
tlIey are better off than in England. It arises probably from the loss of their children. 

Brig.-Gen. RUSSELL-, considers that the married men quartered in separate huts are better behaved, 
respectable, and contented. They arc more healthy. Would allow 25. per ceut. to marry, 'but the number 
would seldom be kept up. A man should have at least 50 rupees to start with. The drain on the canteen 
fund is heavy for the families when the regiment is away on service .. It happened more than once that 

. married men, from regiments ordered home volunteered into the 84th regiment, which happened to be sta
tioned near, because of the small expense of moving their things .. ·P.228, Q. 3748-3765., The soldier should 
be treated with consideration that he may imbibe self-respect and control. Men are very much what they 
know your opinion of them to be. P. 230, Q. 3789. ' 

Colonel CAMPBELL-, considers there is a general improvement in the conduct of the soldier of late years, 
produced by improved discipline, the good conduct warrant, amusements, and encouragement iii many ways. 
P. 243, Q. 4109-4112. The conduct of the 52nd regiment in India was admirable. Q. 4103. Has uo 
complaint to make at all about the vices of the soldier; it would be impossible to get 1,000 men to behave, 
better. P. 246, Q. ~212. . 

Colonel DURAND-, is of opinion that a larger number of men might be allowed to marry, which makes th~m 
healthier and happier; but there are great difficulties in regard to the care of the women, and to the serVICe 
regulations elsewhere. P. 286, Q. 5137-5140. . 
. ' ~ir C. TREVELYAN-, considers that motives for improving their condition in life should be offered to the 
soldiers to induce them to exertion, such as the prospect of employment in the police and pubJicw</rks, com
missariat, ordnance, and other departments; we should thus improve our a~ministrative system, lea~e!l,the ma~s 
of the population, benefit the men, and so raise the character of the servICe as to encourage recrUItmg .. Thll! 
'would encourage a kind of colonization eminently applicable to India. With these views, he hadestabhshed 
stipendiary studentships for soldiers at the Civil Engineering College at MadraS. Men recommended for 
good conduct, and having some elementary attainments, were allowed to compete for these; but the numper of . 0~· ~.'. 
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applicants was so great that a preliminary regimental examination was . found necessary to decide upon th e 
candidat.es; and thus 20 picked men were collected for the administrative service. This system might be 
extended, the men being separated from the army at the end of a fixed probationary period. Such induceme-nts 
being .held out would not only t.end to keep the men out of mischief, buj, to prevent the ennui from wh ich 
their health suffers more than from actual disease. P.299, Q. 5357-5361. 

Sir A. TULLOCH-, is of opinion that in unhealthy stations the spirits of the men break down, and they are 
oft.en driven to dissipation in consequence. P. 324, Q. 5635. . 

Dr. MOUAT-, describes the bond of caste among the Hindoos as much loosened; high-caste men will often 
perforQl the most menial duties for European officers who treat them kindly. Much of their time is spent in 
idleness. There is generally little to complain of on the scorc of temperance among the sepoys, but the Sikhs 
are fond of drink.. P. 331, Q. 5734-:5740. Does not think it possible to improve the condition of the sepoy; 
R~d they\~~ave every advantage and mdulgcnce. They become much Rttached to those officers who treat them 

.kIDdly. I. 334, Q. 5806-5811. 
SOIjeant-Major "VALKER-, states that it is difficult to get women fit for soldiers' wives. The married men 

are much more comfortable in India, and far better off with detached quarters. If the wife be careful he may 
save money. When on active service the women are left at the depot. The married mcn are steauier, not 
so often in hospital, and less liable to many diseases, and more contented than the single men. If on the hills 
more men might be allowed to marry, but on the plains the children dwindle away. P. 344, Q. 6067-6087. ' 

l -

XI.-STATIONS ON THE HILLS. 

Sir R. MARTIN....,-, considers that altogether heat, with malaria, constitutes the most powerful source of disease 
in India. Proper sanitary arrangements would effect much improvement, but the periodical removal to 
mountain stations is also of great importance-a State necessity." These should not be on the front spurs, 
which are always wet, but some 40 miles to the rear, where it is comparatively dry_e.g., at Chenee as com
pared with Simla, where this has been overlooked. In Sylhet and Assam the same oversight has occurred. 
Believes there are table lands to be found having pasturage,water, shade, and means of cultivation suitable 
even for cavalry and artillery. The present hill stations ne often too high as well as too wet, and injury has 
often been caused by sudden removal from a dry heat,-to cold and damp. The mountain ranges should be used 
as preservative of health; they are not curative. If troops on arrival were sent to the hills they would be 
maintained in health and vigour, descending annually to the plains in the cold season for military exercises, 
and whenever the state of the country required their presence; but no man should stay longer than 12 months 
at one time in the plains. Of British children residing in the plains of India one in five only survive the 
fifth year, while in the mountains they thrive as at home. The theory that acclimation renders men less liable 
to disease has been clearly disproved. Hill stations could be better protected by medical police against intem
perance, syphilitic diseases, &c. Pp. 5, 6, Q. 129-163. Thinks that in cantonments in the hills the same im
munity from disease might be experienced as ill the mOimtains of Jamaica. P.8, Q. 201. Sick-leave would also 
be greatly avoided, aJ;ld much cost of buildings for treatment of disease saved. Q. 211,212. (See also Notes OIl 

Mountain Climates, p. 11.) The best elevation has yet to be determined; the lower ranges, of from 2,000 to 
4,000 feet, have been hitherto neglected. Refers to recently discovered table-land at 3,000 feet near Calcutta. 
2,500 feet would probably be above the fever range.t Solitary mountains are preferable when they can 
be found, as Aboo; Rnd by so placing our troops the idea of Hyder Ali, of keeping our Europeans ill cages, 
ready to let slip, would be realized. It is the general native belief, according to Sir Mark Cubbon, that until 
these heights are occupied our possession of the country is insecure. Believes such elevated stations may be 
found in every province, but none such should be pertnanently occupied until tested first by natives and then 
by Europeans in huts. Drill may also be II,dvantageously carried on at such high. stations. The subject of 
sites and elevation has to be investigated ab initio. Pp. 15, 16, Q.241-270. 

Colonel SWATMAN--") believed that the hill stations at present existing are very confined. so that the men do 
not appear to enjoy themselves. P. 46, Q. 502-510. Considered acclimation beneficial as a preparation 
for future service, but many men are lost in the process. Officers are more careful, and bccupy bctter 
quarters; they have also furloughs of two years after ten years service, they therefore suffer less than the 
men. If there were space enough and occupation at the hill stations it would be very a.dvantageous to station 
the men there. Was not aware of any plan having been adopted for investigating the mountain climates. 
P.47, Q.550-572 • • 

• Inspector-'general Pearse considers the inrermedlate climate of Bsngalore more suitable for newly arrived Europeans than any 
hill station, and would recommend the establishment of a large depot there accordingly. (Appendix, p. 609.) Believes the location 
of Europeans on the hills (independent of the army) would be productive of the happiest results on the native mind, and afford the 
means of recruiting.. (Id. P. 615.) 

t See Dr. McLelland's paper, p. 17; also Suggestions, p.19, pars. 11-18, and p. 20; and Observations on Myrung, p.23. 
Dr. Brodrich, Assistant-Surgeon, Madras Army, reports that Goonah in Malwah on the trunk·road, about half way between 

Indore and Gwalior, on elevated table· land, latento formation, more than 2,000 ieet above the sea, has been remarkltbly free from 
cholera, and troops stationed .there have enjoyed excellent health. The rains are not very copious; the heat never ('xtreme ~ 
.hot winds un frequent, and with little dust. In the cold season the climate is unexceptionable; invalids rapidly recover. There 
is much syphilitic disease. Thinks this might be got rid of by medical police. Dysentery rare; rheumatism less prevalent than at 
other station.. C()untry undulating, with large grass prairies, well watered. 'Vheat grown largely. Excellent breeding station for 
horses, and therefore for large body of cavalry. Sipree, on same fonnation, about 60 miles distant, would be equWJy welladaptcd 
for infantry. Addendum, 9, p. 24. 

See Opinion of Surgeon J. W. Fletcher as to healthiness of. Morfiong. At the top of the Cossiah range of hills, between Assam 
and !>ylhet, the table-land is about 40 miles wide. Morfiong, about mid-way, has 5,800 feet elevation. Soil rocky and gravelly; 
surface undulating. There is a great extent of land suitable for builwngs, recreation, and military e,"olutions. Thinks it well udapt~d, 
on sanitary groundA, for a station. Scarcely a duy in the rainy season during which the men t!ould not get out for exercise. 
Addendum 11. p.33. \, 

Also Letter from Dr. Macpherson, pointing out the desirability of various salubrious hill ranges. Troops at Cannanore should be 
placed on the Neilgh ... rrics, at'I'richinopoly on the Pulnegs, having a plateau of 15 miles by 30, with abundant water. The Shinags, 
5,000 feet high, withiu a night's run of Madras by rail, where all recruits from England might be placed. Near Vizagapatam, not 
fur from Bellary, also midway between Nagpore and Hoosingabad, are mountain ranges. Addendum 12. p.33. 

Dr .. Pinkerron reports· that Nynee Tiil has an elevation of 6,400 feet, and is sitllated in a glen, with a lake or tiil in its centre. 
All the barrack and hospital accommodation is lIS bad 88 well can be; ill drained and damp, no latrines, every kind of surface filth. 
All these drawbacks should l'e remedied. The climate, during eight months, is clear, br4cing, and invigorating; 219 days generally 
fine, 68 clouded, and 78 rain, hail. or snow. Average rain·full 112 inches. Temperature at dawn, 51 ; noon, 64. There is .no 
diulTh",a or cholera. During the four bad months hepatic complaints, rheumatism, head affections, and intermittent fever are common. 
But though invalids gain nothing in the damp sl'llSon they lose notlling. and recover rapidly afterwards. Invalids sent here should 
be selected with reference to their disease, and proper accommodation provided. Of 599 sick BCDt thither in 1858-9,. 136 were 
invalided and 19 died. Addendum 15, p. 37. 

See Descriptions of Ottley, Pett, and Ramandroog, Addenda 16 and 17, pp.38-9. 



• TO INQUmE INTO THE SANITARY STA.TE. OF THE A.RMY IN lNDIA. (xxv) 

:Mr. A. STEWART-, thinks it would be very desirable to station the troops on the hills as far as it can be HILL 

carried out. P. 61, Q. 781-783. . STATIONS. 

Lieutenant-Colonel ~ALL-, co~sider8 t~at it ~?uld be advantageous to station the troops on the high landa 
if it could be accomplished. . Rmlways wIll faClht~te transport. European troops quartered on the lower 
range of the north-western HlJualeh would hold India securely, and be prepared to meet invasion from the 
north-west, and defend the line of the Upper Indus. Military colonies might bEl established here. MarriaO"e 
encouraged, and inducements held out to settle. Children. ~orn in these regions grow .up healthy and strong. 
Believes Europeans generaUy would be as healthy there as 10 Europe. Troops are generaUy kept five years 
at a station; sometimes three, or even two in·Sinde. which is very hot and unhealthy, except KUITachee 
which is healthy, being on the l!ea coast, and visite~ by !he sout~-west monsoon. Believes there would b~ 
fewer applications for leave were the troops stationed 10 the hlUs. Expenses of officers on sick leave are 
paid by Government. P. 80, Q. 987:-1000... . . 

Captain J. E. T. NICOLLs-, describes the hill statIOns as aU situated on the ridge or spur <if a hill. P. 81, 
Q. 1024. These stMions are decidedly favourable for. the preservation of European health; situations in the 
rear would be far preferable as being less exposed to the monsoon. Thinks police regulations may be better 
enforced than in the plains, but thllot ·natives would not be kept out by.want of roads, as they would resort to 
bye-paths if they desired to get at the stllltion. Temporary huts. might be used whilst such situations were 
being tested. Supplies would chiefly have to be .carried up from the plains at considerable expense, and 
roads constructed of great length. Vegetables could be cultivated. The soldiers would be by so much 
removed from the scene of action. The hills are not liked from want of space for moving about, and less 
freedom for intemperance and debauchery. Vegetables. could be cultivated; cattle might also be raised, the 
herbage being good. Pp. 83,84, Q. 1108-1151. 

Dr. McLELLAN-, does not think that any great advantage would pe gained in point of health by station
ing the soldiers on the hills, except for better police. The general: presence of invalids on t4eir way home 
increases the mortality at Bombay, nevertheless the policy of' removing troops from low stations to mountains 
within a moderate distance is advantageous; is quite recognized in Bombay, as at Poona, where supplies are 
easily obtained, and will be more so on completion of the railway; but there are deadly fevers in the Deccan; 
at Poona even there is fever and cholera. At Aboo the monsoon is heavy, being in the front. Inland from 
the Ghauts it becomes much drier. Pp. 90-92, Q. 1232-1281. 

Dr. COLVIN SlI1ITH-, is of opinion that the stations· are sometimes too high, especially in Bengal, e.g., 
Sinchul, on a spur where it always rains or snows; there are medium ranges available both in Madras and 
Bombay. Ramandroog .in Mysore, at 3,000 feet, is very healthy. Had seen invalids at Darjeeling soon 
become robust and strong; others suffering from dysentery, chronic disease and phthisis, were made worse 
by the cold and damp. Stations in thl! mountain ranges are the most healthy, and should be greatly increased 
in number to maintain the troops in ordinary health. There would be· a great saving in the long run by 
preserving men's lives and prevention of sickness. Considers men previously living in the plains more capable 
of bearing the heat than those fresh fl'om the hills, though the troops from Simla were remarkably healthy 
before Delhi, with the exception of choillra. They should not remain in the hills during the cold season, but 
descend to the plains for drill, &c., for which there is not room, e.g., at Dmjeeling. Believes there is no want 
of good and extensive positions in India on high lands; there has, been no systematic inquiry. There should 
also be coast stations. Pp. 103, 104, Q. 1543-1580. 

Major-General GOODWYN-, considers that it would be advantageous to place more troops at hill stations, 
reducing the number in the plains, e.g., at JuUundur, Umballa, Delhi, and Meerut. With rapid means of 
comm!lnicatioll there would be no difference in a. political aspect. The late Major Abercrombie agreed in this 
opinion. Building might be more Ilxpensive on the hills, as carriage would be -greater, but does not know the 
rate oflabour there. Pp. 111,112, Q. 1789-1804. ' 

Major-General COTTON-, believes the Neilgherries will be found the best home for Europeans in all India; 
not being precipitous, but everywhere level and habitable, roads can be opened with facility. Jackatalla is 
out of the rainy portion of ' the district, and troops, are stationed,· there aU· the year round; the men first 
I!tationed there, though very confined in temporary thatched mud barracks, were remarkably healthy, and 
none died except amongst those who came up inva.lids. Pp. 124, 125, Q. 2014-2025. The distance from the 
plains to the south is 20 miles, to the no~h 40, to the west 70. Good roads have to be made. There is un
healthy jungle intervening from 20 to 30 miles ~ide on all sides. Does not think the cost of maintenance will 
be greater, when things are settled, than in the plains. Provisions can be obtained on the spot, and there is a 
large extent of country capable of cultivation. Temporary buildings and huts should beusElli for testing a new 
climate, but this is not required in the Neilgherries. Pp. 124, 125, Q. 2017-2037; also P. 128, Q. 2024-2029. 
Inquiries should be made wherever hills can be found. Europeans should be placed there (first in huts) if troops 
are required in the neighbourhood. There is hardly a province without hills within two.or three days march 
from any existing station, e.g., Mysore, Travancore, the ,Deccan, &0. Thinks malaria is often very local, 
probably confined by trees, as ill a tank, or the form of the ground where there is no· outlet. A new hill site 
should always be tested by Europeans, a few would suffice. The health of the natives is no certain guide. 
Any elevation of-6,OOO feet might boldly be tried, or even to 2,500 feet. Mischief sometimes follows ,the firtit 
turning up the ground; a site should not, therefore, always be hastily condemned on a first failure ; l~cal 
knowledge is the only guide. A good opinion may be formed as to the prqbable 'healthiness o~ a site. 
Pp. 126, 127, Q. 2055-2086.' . _ ' 
, Dr. MAc~EAN-, is of opinion that it is possible to remove most of the plain stations· to neighbouring hills, 
e.g., tbe Ne\lgherries; Beda, 2,000, and Ramandroog, 3,500 feet, near Secunderaba.d, and two or three days 
from Hyderabad. Bangalore, 3,000 teet, is·a healthy station; the men enjoy themselves there, as at Poona. 
The Neilgherries are a day· and a half from Trichinopoly, and are available also for Cannanore, going by sea 
to Naguputum; the Animallay hills also. Troops concentrated on the Neilgherries might act in any direct~on, 
so that very small garrisons need be left in a. few important forts, such as Madras. One season is not Ii suffiCient 
test. Pp. 137, 139, Q. 2239-2305. Booldana has not been used for troops, but peoplo are remarkably 
healthy there. Q, 2323. Chindwarra is four or five days from Nagpore, where the heat is excessive. The 
Bombay railway will pass by Nagpore. Both JackataUa and Trimulgherry were at first unhealthy, from the 
neglect and filth of large bodies of workmen during the erection of the buildings; this should be better 
regulated. P. 140, Q. 2321-2337. The hills will not restore health" the sea coast must often be resorted to, 
e.g., Waltair ;. severe cases must go to sea. P. 142, Q. 2356-2363. The cost of maintenance may be greater 
on the hills, but the saving of life will much more than repay it. Q. 2372. . 

Dr. McCosH-,. believes that at Almorah (5,600 feet), Kumaon, in the Himalayas, 10,000 men might be 
comfortably cantoned, and very perfect sites might be found on t~e Deo Dhoora ranpe, 6,0.00 or 7,000 ~eet. 
Also at Lohooghaut 5 500 feet. . Thinks the lattllr. the best elevation., Most of the hill statl~ns are too high. 
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(xxvi) PREcIS OF EVIDENCE TAKEN BEFORE. THE .\COMMISSIONERS APPOINTED 

lhLL During the cold tleason troops might encamp on the 1'errai, which ~ IS' then bealthy, for 'exercise, 'and be 
SUTIONS. employed in clearhig the jungle, 1';0 as to make its passage safe at all season$~ 'A railway to the foot ofthe 

hills from Kanouue would place the troopll in one day on the Ganges, but with a proper amount of clearin'" he 
should not apprchend danger from marching from' Bareilly to Almorah. It is very desirable that the tr~ops 
should be quartered in the hills; it would be very conducive to their effective strength. During the mutiny, 
the m,'n f .. esh from the hills went through the campaigD at Delhi better than those from the plaills. 'Pp. 148, 
149, Q. 2488-2528.* The hills gf'nerally are more· valuable for prevention than' cure, aud consumptive, 
dysenteric, liver; and rheumatic pntie~ts should ~ot.be sen~ thither: . Yet und~r most 'diseases men benefit 
largely by the change; or when sufferlllg from ennUl,-as a preparation for servIce. P. 150, Q. 25.33~2556~ 

:Mr. JULIUS J EFFREYS-, is o~ opinion that permanent quarters for troops should not be higher than 4,000 
or 5,000 feet, and that, therefore, there should be stations at two different elevations, some being at 7,000 or 
8,000 feet for persons s.uffcring from particular forms of disease. The heavy rains would be avoided by 
goinO' fUl·thb· into the hllls. P. 187, Q. 2887-2892. 

Si~ JOHN LAwRENCE-, has no doubt the men would be healthier in the hills, though it does not agree with 
some constitutions; but there would be difficulty for financial, as well as military and political, reasons. 
The bulk of the troops should occupy the best strategical positions. 'One regiment will hold a country which 
would require ten to recover it if lost; it was so in the mutiny; had more troops been stationed at Delhi aud 
Cawnpore, those places would not have been lost. Each cantonment should be beld in sufficient strenuth to 
be able to assume the offensive at any time, if ready' to do so the occasion may never arise. The Eur;'peans 
are few and at a long distance from their resources; In times of danger there is a kind of panic apt to create 
confusion, increasing the difficulty of bringing up reinforeemonts. The nativo chiefs have considerable power, 
though it is much ~xaggerated. Railways would modify t?ese circumstances, but doe~ not believe they will enable 
us to leave the plaIDS unprotected. The weakly and dehcato men 8110uld be Bent to the hills every year, and the 
robust kept below; thus 300 out of 1,000 might be in the hills, and form a reserve in emergency. In Madra!! 
the natives ure more gentle, so that there is leRs occasion for holding strategical positions, and these also are 
nearer the healthy stations. It is different iIi the north,-e.g., Agra, itself a capital, watches the whole of the 
Gwalior district; the best arrangement there is, for all the regiments to be in the plains, baving 200 or 300 
men from each in the hills, which should be thus used as sanitaria. ' The natives about' Peshawur, for 
instunce, are very observant, and the whole valley might be lost in twenty-four hours. It is not possible to 
forei'('e when and how danger may arise. It is a question of numbers; with 80,000 men, 20,000 mi~ht be in' 
the hills; with 70,000, 10,000. In the event of an outbreak railways may be broken up. The troops must 
be on the spot to overawe and prevent disaffection. Disarming the population can only be effected to a very 
limited extent. It requires great management. There are greater difficulties on all these questions than 
people can conceive. The troops should be chiefly placed where the natives are most warlike. Except, at 
Calcutta, many are not required in Bengal •. 5,000 in Bengal would go further than 10,000' in the upper 
provinces, where some of the stations are, perhaps, as healthy as the hills. In Madras and Bombay there is 
DO difficulty in making hill stations available, but it would Dot be possible to place the majority of the troops 
on the hills in Upper India.' Having open field works might enable us to economise the force to some extent. 
P. 193-196, Q. ~963-3000. Children thrive well in the bills. Thinks the mortality is less than' in 
England, whereas in the plains they die at a fearful rate. They all wither and die, chiefly after five or six 
yenrs old., Q. 3072, 3073. The women also suffer immensely. ' At the Lawrence Asylum, and similar insti
tutions on, the hills, the children all flourish, they run about all day. The fathers do not get on so weU 
becanse t.he stations are confined, and there is great difficulty and fatigue in comtllunication with neigh
bouring places, therefore they do not get enough exercise. This would not apply to extensive table-Ianus. 
P. 198, Q. 3042-3062. . ' 

Colonel GREATlIED-, thinks the mortality among regiments quartered in the hills is not less than those on 
goo,l plain stations; no doubt the hill-men look much better. Where there is no table-land, e.g., Mussourie, 
there is great difficulty in carrying' out sanitary arrangements, and filth lies in all direetions; when the 
rain falls it is intolerable. The only hill station be h'ad seen where the men were perfectly healthy was on 
a table-land at Mahableshwur, but they cannot be 'kept there during the rains; it catches the south-west 
monsoon. There is also a difficulty in the want of ground for drill. This does not apply to the Neilgherries. 
P. 207, Q. 3261-3272. Considers it of the first jmportanee to keep..eodies of troops at the main strategical 
points. It would be a great thing to have the men in the hills, could it be done witb equal advantnge, 
politically considered. By railways they might be quickly brought down, but the plains should not be 
neo-Iected. P. 210, Q. 334)-3351. ...'" ' 

Dr. BUID-, found the climate of Mabableshwur at 4,500 feet less be~eficiRI to sick than had been expected, 
especially in affections of the lungs and bowels. It is c91d and temperate; residents were in good health, but 
Buffer more on transference to the plains. The air is rarefied and light, unpleasantly dry in fair weather, and 
surcharged with moisture in the rainy season'. P. 213, Q. 3421-3425. Considers table-lands of 2,000 feet, 
e'll:posed to the sea-breeze and protected from dry land winds, the most healthy, and are far preferable to hill 
stations. Diminution of atII1Qspheric pressure counteracts the invigorating effects of higher ranges. The 
confined space in 'some of the hill stations is It great drawbnck. Greater elevations from 3,000 to 8,000 may be 
advnntnrrcously used for change of air for debilitated men from the upland plains. Places open to the ocean 
breezes ~ith no great rain-fall, as the Neilgherries and Newers. Ellis. in Ceylon, might be found advantageous for 
the residl'nee of troops. Would use such places as Mahableshwur as prophylactic stations during the hot months, 
and in that way all the benefit may be had that can be obtained from bill stations. The hill climates llava 
been more beneficial to children than adults. Danger s.t high el~vations is caused by nnderrating the power 
of the sun, anu consequent exposure. People while on the hills will be more' healthy than in the plains, but 
suffer more in again descending. There is acclimation to temperature, but men quartered in hot malarious 
plains would suffer more in It campaign' than men from the bills -under the' same circumstances. P. 2;?1-223, 
Q. 3597-3648. ..'., . ., . 

Brig.-Gen. RUSSELL-, is of opinion that the withdrawal of the troops from the plains would render a larger 
force necessary., The sbeathed sword must nlways be in view of the natives.' Probahly 100 men in each 
regiment, would suffer from the change. P.230, Q. 3791. Considers that 800 men on the l)rincipal road or 
near a large station would bave more effect on the nat,ive mind than 2,000 upon the bills, and soldiers are 
unproductive Inhourers. In case of disturbance the men would suffer ia coming' <10WIl by forced marches. 
Stations have beon selected at too grent an·nlt.itude; for six months the men are living in the.clouds. P. 230, 
Q. 3801-3809. The danger during the mutiny arose fromtbe natIve troops rathor than the population. 

, ' ,,-!..' .' . . 

• See illso 'P.!153. Q',2633-2642. 
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TO INQUIRE IN'l'OtIlJl! SANITARY STATE OF THlf ARMY IN INDIA. (xxvii) 

The health of the army is most important; would' place the ttoops where they would be likely to enjoy thEi HILL 
best health, provided the security of the country was not sacrificed. 'P. 232, Q. 3867-3879. STATIONS. 

Sir P. CAt;TLEY-, states that at Landour, which is very elevated, there are mariyravines and hollows into 
which refuse and filth is thrown, so as to be extremely offensive. To this cause may probably be asc;ibed 
much of the diarrhrea which prevails at these hill stations, often attributed to the water. P.235, Q. 3941-
3946. Considers that troops are sent to India to be usefully employed, but if they are too' much' out of the 
way, in the Himalayas, they would, be Qf no use. ,Elevated plateaux, easily accessible and escaped from 
are very different. There _are such elevated spots,but cov?red with jungle, and the difficulty would b; 
how ~o test.them. ~robably the plan wo~ld b~ to send up natlves to.clear, dig, plan"t, .and fence in a spot, and 
then leave it for a time; and send up agam at mtervals. A new statlOn cannot be fall"ly tried in one year; 
Harris' valley in the Gallicondah range, Madras, was too hastily abandoned. Pp. 237,238, Q. 3993-4009. 

Colonel CAMP!lELI-, would ~ay that a. regiment should go to the hills first rather, than afterwards, and be 
brought gradually into the plains. They are better for preserving tha.n restoring health; but it is beneficial 
to send certain invalids thither as a sanitarium. In Cashmere, about 30 miles from Sealkote, Dr. Graham 
and others had visited a beautiful plain 16 miles in circumference, with good -water, and a temperate climate 
calculated for any number of troops; there is not generally sufficient space for troops. If stationed in th; 
hills they should be brought down for exercise in the cold season, and to show ~hemselvcs. It would not be 
safe to leave the great cities without garrisons. Railways might make a difference. Has no doubt from the 
number of troops in India that a great redu~on m~ght be made in plain stations without abandoning really 
important parts. They could be better kept m bodies not too large, as reserves. P.244, Q. 4l50-H66, 

.Mr. ELLIOT-, thinks there would not be the slightest difficulty in Madrull in administering the police of 1;he 
country, so that a considerable portion of the troops might be quartered iri the hills, leaving comparatively 
small garrisons at the plain stations. The principle has been largely acted on by withdrawing the whole 
military force from all the provinces, except three 9r fout principal stations, and with the best results. Is 
convinced that the natives are iBtelligent enough to understand our power, and to be aware of its existence, 
though they may never see a soldier. There is ample room on the Neilgherries, also on the Mahableohwur 
range. Such stations should be used, bothfor recruits on arrival and for sick in a majority of cases. Pp. 248, 
249. Q. 4269-4286. , 

Mr . .MONTGOMERY MARTIN-, considers it advisable to place the troops above the rain gauge limit, which 
varies in different parts of India from 3,000 to 4,000 feet; moisture being most inimical to health, whether 
conjoined to heat or cold. Badalla in the interior of Ceylon is ii. valuable spot for the preservation of 
European health, and in a. strategical view well calculated, f?r the concentration of troops to be moved on any 
part of the Indian coast. Elevations near the sea have a great advantage. Considerll Mussom Point near 
Kurrachee very elig\ble. Calcutta is highly insalubrious, and the Beat of Government must sooner or later 
be placed higher up. In Bengal the Rajmahal hills are accessible. There is a healthy region in Bundelcund. 
About Malwah the rajpoots, as a race, have maintained their vigour. 'In the Deccan the people are more 
vigorous than in the valley of the Ganges. P. 252, Q. 4296-4379. ' 

Mr. A. GRANT-, states that there is nothing which would render it inexpedient to station a large body of 
troops on tbe Neilgherries. The locality is very accessible; there is plenty of room, open to the sea-breezes, and 
by moving from one side fa the other the rains may be altogether escaped. All patients are benefited there, 
except those suffering from affections of the heart and brain. Has not seen any diarrhrea there, nor scurvy; 
vegetahles and water are good and abundant. European labourers might be employed there without injury, 
and with their families might occupy that country.' Would not re"'mmendNewera Ellia, Ceylon, as a station 
for troops; it is far inferior to the NeiIgherries, an4, very expensive. Every regiment should llave a 
convalescent depot on the hills, to which the weakly men and officers may be sent, who would soon be set up 
and ready as a reserve. There might be the regimental records, workshops, gardens, &c., and recruits might 
be sent thither and drilled. One-third or half the whole force might be in the hills. Pp. 259-261, Q.4407-
4469. Considers the hills of great importance for the cure of disease, as well as the preservation of' health. 
New stations at first unhealthy have proved healthy afterwards i e.g., Pegu. Cholera has not been known 
at Darjeeling or Nynee Till. Pp. 262, 263, Q. 4498-4521. _ 

Colonel DURAND-, thinks it would endanger the security of the country to pla<!e large bodies of troops 
permanently in the hills, but that the depot system spoken of by Mr. Grant would be exceedingly useful. 
Any surplusage or reserves beyond what are necessary for the quiet occupation of the country may be 
stationed in the hills, especially when the raih'oads are completed; but the key-points, e.g., Allallabad, must 
not be given up, the country be!ng h:eld practically by the sword, and, small posts sh~uld be al'oided. It is 
not possiblo t~ keep the populatIOn disarmed. P. 285, Q. 5122-5136. 

Sir C. TREVELYAN'-:' considers that the plain stations must be held, and troops occupying these stations are 
in some degree acclimated and beUer able to act effectively than they would be if suddenly brought down into, 
the plains. In the hills the men complain of want of society" and amusement, and of a market for their labour, 
if disposed to work; they are therefore more difficult to manage, and are better both for their own sakes 
and the public service in the plains. All efforts should be brought to bear on the conditions 0& health ,there. 
Would recommend that the Wellington barracks be, made a sanitarium for ,the Bouth of India for weakly men 
wanting change of air in time to prevent sickness,' and they should have the same freed9m to resort to the 
sanitarium as officers have. Strong men prefer being in the ,plains. The railways will facilitate transport to the 
sanitarium; they will also enable smaller garrisons to be kept at,the present stations by the concentration of 
a l~ge.fon:~ at healthy stations-within easy r~ach, e.q. at Ba.ngalore, which commands. t,ho whole of Southern 
Intha. Believes small posts, e.g. Vellore, to be a. source of, weakness, and for this reason had removed 
detachments from Dindigul and Masulipatam. Thinks the employment of the hills as sanitaria for the whole 
army would promote colonization there, as all the men would become acquainted with the hill climates, and 
many would be induced to settle thel·e.' P. 296, Q. 5319-5357., " " . 

Dr. HUGH FAl.CONE&-, thinks no station 'Wo\lld,be favourable for European troops under 5,000 or 6,000 
feet. Experiments might be made at lower elevations, but it would not be taking advantage of th~ conditi~lls 
within our grasp. The forest should be thinned in low elevations before sending up troops. The mformatlon 
already obtained would determine the climatic characteristics of the different elevations. P. 310, Q.5480-5489. 

Dr. SUTHERLAND-, observes -that sanitary considerations which have h,itherto been overlooked must be 
equally attended to in the hills as the plains ,j otherwise hill stations will be of very doubtful benefit. 
P. 313, Q. 5495 ; P. 316, Q. 5528-5530. '" • , '. 

Sir A. TULLOCH-, considers the placing of troops on high ground is very important as far -as It can be done 
consistently with purposes of defence; - P. 317, Q; ;5549-5551. .T~op~ at -unhealthy place,S, e g. Allahabad, 

,might be frequently move.d to more elevau:d stations.- ~'lar~e proportlO~ .of the troo~s. mIght now be co~-: 
centl"awd at elevated atat.i.Qns, DOW that railways are bemg lall! aoWIl. Military authonties should be calh:d. 
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(xxviii) l'RECIS OF EVIDENCE TA.K;EN BEFORE THE COMMISSIONERS A.PPOINTED 

HILL upon to state wbat number of men it is necessary .to. keep at. unhea~thy stations. P. 322, Q.55~7-5610. ~llC 
SUTIONS. strictly tropical diseases are not found to prevatlm the hIll statIOns, except dysentery and dlarrhrea, whICh 

probably originate in other localities. P. 324, Q .. 5621:-562~.. . . 
Serjeant-Major WALKE&-, states t.hat the soldiers hke hill statIOns, they IDvlgorate the men. To mass 

the main body of troops on the hills with turns of service with the natives in the. plains would" be a great 
. advantaae to the army. The men have no. energy in the plains. Confinement in the barracks from 8 till 4 
is irkso~e to them, they would rather be out in the sun. P. ·342, Q. 6014-6023. In the hills all disadvan
tages of climate would be avoided; the men could be out all day. It is in the plains that thousands of men 
die. P. 343, Q. 6030-6037. . 

Dr. DE;MPSTE&-, 'agrees with Sir R. Martin that newly-arrived troops should be stationed in the hills, 
say for tbfee years,. descending only occasionally t~ the I?lains during the. co~d season; Meteorological 
observations have hitherto been very loosely made m India, except at DalJeehng, and by the German 
brothers Schlagintweit, whose observations may doubtless be found at .the India House. P. 463. The 
course of the seasons at the Landour Convalescent Depot is as follows :,......March is often cold with sudden 
showers. With April begins Bummer weather till 20th June, when the lesser rains set in. Heat in shade 
seldom rises above 74°, but the heating power of the Bun is almost 'as great as in the plains; there is no 
accumulated heat, however, so that the slightest shade secures a cool retreat, and the cool" Dhoon breeze" sets 
in about. 10 a.m. till sunset. There is a variable interval between the little rains and the. regular rainy 
season, which continues till the middle of September. These are followed by a cool bracing and transparent 
atmosphere, which is highly salubrious; and the temperature becomes gradually cooler until. December and· 
January, when it sometimes freezes and snow frequently falls. Sound European adults and children retain 
their health here, and the young reduced by illness rapidly recover, but the old and worn usually find their 
complaints aggravated in the bills. Diarrhrea is the endemic of these regions, arising, he believes, chiefly 
from suppressed perspiration by sudden change of temperature. Thinks flannel the best prophylactic. 
Sickly regiments sometimes lose numbers of men on being transferred to the hills. Thinks it would be 
preferable to send these to such a station as .Meerut. Recommends that the change from the plains to the 
hills should always be gradual; there ~hould be a halting-place half-way, where clothing should be changed. 
Points out objections which may be urged against adoption of hill stations, but is convinced they may be 
overcome, and many eligible sites discovered by proper search. P. 463. 

Dr. EATWELL-, considers the question of elevation most important; some are of opinion that cleva.tions of 
5,000 or 6,000 feet are preferable to 7,000 or 8,000. He would regard'any site below 3,000 }Vith extreme 
suspicion, except in well-cleared table-land. The deadliest fev.ers prevail abollt the bases of, and at low 
elevations in, hills. This iu India attributed to jungle, but on the hill sides at Hong Kong and Amoy, 
which are bare of trees, the malariouR fevers during his three years' residence exceeded in malignity anything 
he had witnessed in Bengal. Has learned to regard t!Je bases of hills within the tropics as dangerous, 
Though Bengal is a rice swamp, severe fevers do not generally prevail; but enlarged spleen and agues are 
common. In China saw an immense amount of fever. Is satisfied that what is called jungle fever may occur 
independently of the presence of forests. Should insist that mean temperature did not exceed 60°, and that 
a station should have at least 7,000 feet elevation. The character of the flora is also a good guide. Thinks 
that the diarrhrea prevalent in the hills depends on local agencies unconnected with elevation,-as dampness, 
defective ventilation and nuisances, diet, &c. P. 480. 

• 
XII.-SANITARIA FOR THE SICK. 

SAIfIUJUA. Sil' R. MARTIN-, thinks .that for restoring the bealth of invalids in India a foreign climate should be 
Bought. Australia has be.en highly recommended.- P. 6, Q.148-153. 

Dr. RENNIE-, has served six years and a half in Western Australia, where the average temperature is GO° in 
winter and 75° in su=er. There are no extremes; seldom hot in su=er more than three days consecu
tively, and the winter resembles the English summer. The whole colony.is heal~hy. At Fremantle the soil 
is a light sand; in other parts a light loam, not much cultivated, but capable of being rendered highly pro
ductive. There is no part unhealthy. North-westerly winds from the Indian Ocean are most prevalent, from 
May till October. The rainy season is short, in June and July, the water percolating rapidly through the 
soil. Swan River, an estuary 14 miles inland, is the only river of any extent. Provisions are plentiful and 
cheap, both vegetables aI).d cattle. The climate is very exhilarating. The convicts, who are much crowded 
and over-fed, suffer in the hot weather. There are no diseases peculiar to the count~y, and the convicts were 
made healthy by sanitary measures, reduction of diet, and disuse of tobacco, which he considers highly injurious 
in warm climates. The people attain to great age. Ch~ldren born in the colony lose their teeth early, which 
he.' attributes to their being over-fed on the English system. The natives are rapidly disappearing, their 
health being deteriorated by change of habits. They now hunt by means of dogs, and have no physical 
exertion as fOI'merly, and have formed habits of .repletion,· dram-drinking, and smoking. There were only 
Beven aborigines remaining in Tasmania. The English troops are very health~. Had addressed a lett.er to 
the Army Medical Department, recommending the formation of a sanitarium at Ft:emantle for invalids from 
India.t There is a large convict establishment not needed for. that purpose, which might easily be converted 
into a sanitarium. Steamers from India would occupy from 14. to ?l days in the passage. Pp.65-71, 
Q.827-895. 

Dr. COLVIN SMITH-, is of opinion tha~ no foreign sanitarium is ·required. . Ifmen would not recover at the 
eea coast or hill stations they should be sent home. P. 104, Q. 1581-1582. 

Mr. ROE-, considers Swan River well adapted for a sanitarillm. It is about three weeks from Calcutta by 
steam. Regular communication must be first provided.~ The temperature is equable; in 1839 the lowest was 
45°, the highest 97°. The cost of maintaining a convict is 221. a year; in England it is 281. Provisions are 
becoming more abundant and cheaper; labour is costly, but roads, &c. are made by convicts. There is plenty 
of water for domestic purposes, also materials for building. The port and anchorage are good, at all times • 

. • See letters by Dr. Jones imd Dr. Fergusson, recommending Western Australia as a 8Il.Ditarium f6r troops invalided from India, 
pointing out the peculiar salubrity of the climate, and the general absence of disease; e.g., no fevers, epidemics, or even syphilis. 
Addenda 3 and 4, p. 21,22. See !Uso No. 18, p. 39. . . t See Addendum, No.1. p.71.· . . 

See letter from Sir James Stirling on the climate of We. tern Australia; contra..ting the high temperature, varied by suddeu 
chills. and the moisture prevailing in India, with the comparatively temperate; dry.aud equable climate of Western Australia, which 
is within a days from the nearest Indian ports. and therefore suggesting establishment of a sanitariwn; from which troops may 
reaqily be recalled by telegraph. Addendwn, No.8, p. 120. See also varioua statistics and opinions, Addenda 1-7 and 9, 10, 
pp. 117-121. ..' 



TO INQUIRE INTO THE SANITARY STATE OIl' THE ARMY IN INDIA. (xxix) 

The company of tr~op8 now stati?ned there ~ight be dispe.nsed with, were the duty performed by con- S.uITARIA. 
valescents. There is no opportumty for desertion. The sun IS never dangerous; labourers work in it. The 
rain in winter is abundan!" Th.e morta.lity. is remarkably 10":. Wll;te~ is o~tained from wells aud streams. 
Any amount of ground IS available for sites and for exerClse. 'Lhe conVict establishment at Fremantle 
might be converted into a sanitarium. Thinks the climate of King George's Sound not so good as Swan 
River. and it is not so easily approached by sea. Children born in the colony are not so stout as English 
children. Among classes not remarkable for temperance children are perhaps neglected, and medical advice 
is not easily procured. P. 112-121, Q.1805-1922. 

D~. JO~E8-, thinks the climate. of Weste~n Austr~ia the. fix;test in the world, the air being dry, with no 
.contmuahon of great heat. There IS no malaria. ConsIders It Important, men being enlisted for 10 years 
to secure their services for the whole period by removing them for a short time from the .influences inducing 
disease in its earlier stages at any period of the year. Mucl). of the expense of invalid depots and home 
transport could thus be. saved. The mental relief and sea voyage (crossing the line) would greatly assist 
the cure, and more than compensate for the e~x:tra land journey, in preference to removal to the hills in India. 
The.climate of t~e Cape is siI?ilar, but epidemics occur there which do not in Austr.alia. The higher pro
portIOn of mortalIty among chIldren may result from carelessness and the absenee of medical assistance in the 
rural districts. There is a powerfully astringent gum in the colony very effective in diarrhrea. Changes of 
temperature are not noticed there. Has seen many men in India whose lives might have been saved by 
removal to Australia. The convicts are over·fed and the cooking is bad. Thinks men might be comfort
ably conveyed from India to Fremantle for 101. to 151. each. P. 121-124, 1923-2007. 

Dr. MACLEAN-. considers Waltair, on the coast of Vizagapatam, admirably adapted for a sanitarium and 
station for that part of the country, being open 'on three sides to the sea and protected by mountains on the 
fourth. The climate is equable, and there is·no fever there. P. 1311, Q.2296-2300. In severe cases the sick 
must be sent to. sea .. Has a high opini~n ~f the Cape. . Ha.s 110 e;x:pericnce. of Australia" but many cases 
would be cured In such a. place, and a samtarlUm of that kmd IS reqUIred. It IS lamentable to see the number 
of lives lost for want of it, .. waiting for death" in hospital. The probability is, that a large majority of 
8uch would be rendered efficient merely by the voyuge, if ships be properly provided. - P. 142, Q.2363-70. 

Sir JAMES STIRLING--) has had twelve years' experience of Western Australia. The climate is exceedingly 
healthy. Screw steamers would make the passage from Calcutta in 14 or 16 days. King George's Sound is 
the finest climate, but Swan River would be the most accessible. The heat is never injurious to health as it 
is exceedingly dry; the 'people labour in the fields without, injury. For building, convicts would be available 
or coolies from India.. Provisions might be supplied to meet any demand. Fruits and vegetables would b~ 
excellent and unlimited. Two companies.were formerly stationed in the colony; believes the number has been 
increased; convalescents from India might perform their duty. The cost of transport would be about 101. 
per man, and vessels should be specially devoted to that service. Sick might be landed in Australia at all 
seasons, and would recover their health even in the heat of suinmer. The voyage would be lengthened and 
more boisterous by going round to King George's Sound, though that is the best climate, wonderfully 
equable. Large vessels might not feel it. There would be no difficulty in the landing at all times at either 
place, but King George's Sound has the best accommodation perhaps. It is a very fine harbour. Pp. 21I,212, 
Q. 3352-3412 ; see also Addendum 8, p. 120. . 

Dr. BIRD-, considers that debilitated men from malarious and coast districts should be sent to maritime 
. sanitaria, as Vingorla, Bassein,Poorbundhur, and Kurrachee l. and probably the Sandheads for Lower 
Bengal P. 221, Q. 3602. Remittent fevers and inflammatory visceral cases should be sent to sea or a 
coast station; or the Cape, Prince of Wales Island, or Western Australia. P. 223, Q. 3649. Invalids shonld 
be landed at the Cape as' an interme~iate station. A sanitarium should be esta~lished for the, complete 
restoration of men sent down to the coast, who are often sent back to their regiments too soon, and die in 
consequence. P. 224, Q. 3669, 3670. , . 

Brig.·Gen. RUSSEL~, thinks that ifnien proceeded to sanitaria as officers do it would be a great advantage. 
They go only once a year, and when the time comes it is often too late. A regiment'on aqiving at Trichinopoly 
from the Cape suffered considerably from dysentery. It is now admitted that the Cape is a bad preparation 
for India. P. 230, Q. 3791, 3792. . . 

Mr. A. GRANT--, would use hill stations as sanitaria in moderate cases of organic disease. Severe cases 
should be sent to sea. P. 261, Q. 4472, 4473. . ' 

XIII.-DISINFECTING AGENTS. 

Dr. ANGUS SMITH-, states that by the use of antiseptic disinfectants the decomposition of organic matter may 
be prevented, so. that manure, &c. ma! be preserved without giving off injurious ~ases. Inst~nces expel:i
ments on sewers ui. London and at CarlIsle, by Mr. McDougall, of Manchester. ThiS would be I~valuable 10 

camps and military stations to prevent nuisance previO\lsto the removal of foul matters. If apphed to land, 
antiseptics will also arrest all animal and vegetable decomposition in the soil, without which. I?alaria will n~t 
arise. The destruction of insects is another result; limited districts of country might be d1S1Dfecte~ by thiS 
means with greater ease than corn is sown. The best disinfectant is McDougall's.powder and flUId. :rhe 
true discovery of the chief ingredient (carbolic acid or creosote) belongs to Baron ReIchenbach, who ob!amed 
it from wood. Runge got the same from coal. The extension of its use to sewage, &c. was due to hlmsolf 
(having no commercial interest in it) and Mr. McDougall. It is exceedingly cheap; a few pen~e would 

• provide sufficient for an acre of land. If used in India, it might be prepar~d. there from WOOd: Th~n.ks the 
soil to which it was applied would soon get into a; more wholesome condition; for surf~ce ImpuntJe~ ~he 
effect would be instantaneous. This differs from from Condy's disinfectant, inasmuch ,,"S It does not OXIdize 
or destroy the manure, and is mucp.lessexpe?-sive. ~onsiders that for 15,~~01. a year the whole of London, 
including streets, sewers, and the Thames Itself,. mIght be completely dlsmfected. The powder made. by 
Mr. McDougall had been used very beneficiaUyin the transport of horses to the Crimea; but some s~nt 
to the army there was not allowed to be used, being returned, and sold as old stores. Camps may be rea~lly 
disinfected by this means. It might also be useful on turning up fresh land, e:g., for 'railways or clearm.g 
jungle. Pp. 155-162, Q. 2687-2741. The air tesl! which he uses will determine the amount of orgaDlo 

... • Dr. MACPHERSON-, strongly recommends 'Curlew Island, in the Bay o.f Bengal, for a .sanitarium, Addendu!" p. 483 .. T!,e 
Chi=voonjee Committee remark that sufficient attention bas not been pa>d to the salubJ~ty of the roads leading tl) san~'::la. 
(Appendix, p. 147.) The Ahmednuggur Committee consider good sanitaria along the Bombay .coas~ to be a t:.tt w~n~d ;se 
would.often be preferable to hill stations. (Appendix, p. 838.) Mr. Hare re~ommends. that lnva1idsT~~(A a 8~ ;8~) 
be drafted into regimenta serving in cold c\imaw., for three or four years, after which they IJllght retum to ""..... .' ppell ,p.. 
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DIS- • matter in any given atmosphere. There is putrefying matter deposited on the walls and glass of ill-ventilated 
. IIlFEOTAlIT8. rooms, which may be detected by this means, and by which the chief evil of overcrowding is occasioned. 

P. 164, Q. 2769-2772. .. , . 
Dr. LETBEBY-, states that Condy's fluid (permanganate of potash) has a. very good effect for disinfectinO' 

purposes in barracks and hospitals, although it is rather expensive when used in 8ufficient, quantity fo~ 
8uch a purpose. P. 2671 Q. 4608. There are several disinfectants that will stop putrefaction and enable 
sewage to be removed without danger, McDougall's fluid being the most useful, which has been tried in the 
London sewers with a good effect. It is very inexpensive, and prevents putrefaction without destroying the 
organic mlttter, which Condy's solution does. P. 269, Q. 4690-4703. 

Mr. SIEBE-, describes Harrison's ice-making machine as capable of producing from 10 to 20 tons of ice per 
day, at lUs. per ton. Ether and salt are the a:ticl~s used. The a!r of rooms may also be cooled by 
thill pro~ss. P. 326, Q. 5659-5672. . T?e machme 18 already used III some of the Bengal hospitals, on 
which a report from the Calcutta. Gazette IS appended.- P.327. 

XIV.-TRANSPORT OF TROOPS. 

Tn.utSPOllT. Sir R. MARTIN~ states that the climate traverse~ between England and India, being the finest in the world, 
if the ship be under proper regulation, the soldier ought to arrive in the best health. The overland route 
is rapid, and has not these advimtages, so that as regards health the Cape route is preferable. The diet on 
board ship might be improved. Pp. 7, 8, Q. 193-200. Railways in India will be of great benefit to the 
health of the army by affording speedy transport to the hills. P. 8, Q. 203. Neither recruits or invalids 
should be detained at Calcutta, but sent direct to or from the river steamer, from or on board the home-bound 
vessel; much drunkenness and injury is caused by their detention. P. 17, Q. 277-280. . 

MEDICAl. 
SERVICE. 

Dr. DUNCAN STEWART-, states that recruits for India embark in detachments of from 200 to 350 having 
enlisted generally for cavalry, infantry, or artillery, and they are distributed to regiments and localities on 1 
arrival. P. 48, Q. 605. Upwards of 4,000 recruits are sent from Warley annually. The Cape is undoubtedly 
preferable to t.he Suez route for recruits. The arrangements for the voyage are excellent; nothing can 
be better. 6,189 men, 144 women, and 99 children went out, divided into 29 embarkations, in 1858. Con
siders it would be disadvantageous to stop the men at the Cape for irill. P. 50, Q. 612-626 a. 

Dr. McLENNAN-, considers the Cape-route the best, except that in the autumn troops for Bombay might 
advantageously go by the Red Sea; it is too hot in the summer. Men should arrive in December and 
January, having first been drilled in England. P. 93, Q. 1286-1290. . 

Dr. MACLEAN-, has known much suffering among sick soldiers on board ship from such an apparent trifle 
as mal-position of waterclosets. P •. 142, Q.2370.. ' 

Dr. BIRD-, thinks great improvement might be effected both as to diet and clothing on board transports to 
India. Diseases are caused by salt provisions, spirits, and unsuitable dress; porter is also objectionable. 
P. 218. Q. 3541-3548. . 

Colonel DURAND-, is of opinion that suffering and 1088 might be reduced by attention to the countries from 
which troops are sent to India; the penod of arrival in India; and the mode ·of conveying troops from the 
points of debarkation.t P. 287, Q. 5162. . . 

Sir A. TULLocH-, states that at the present rate of mortality in India, and to maintain an Rrmy of 80,000 
men on the ten year relief system, it will be necessary to find passages for about 30,000 men annually, at 
a cost of 300,000/. ; but if more healthy stations be selected, more relief men would volunteer into other regi
ments, and time-expired men would re-engage. P. 323, Q. 5611-5620. 

Pr. DEMPSTER-, is of opinion that on the voyage spirits should not be allowed, and a moderate allowance of 
light malt.. liquor substituted. Europeans should arrive in India during the cold season; the middle ot: 
November being the earliest period, which allows three. and a half months for moving up the country, either 
on the march or by railway. Strongly objects to river transport, over-crowding, productive of chol~ra, being 
the result. P. 463. 

·X.V.-THE MEDICAL SERVICE. 

• li'ce Mr. Julius Jeffr~~s' renUlrks on the ice-making process, and plan of water mill for working same, pp. 495-6. 
t 'l,'he RaIl~oon COIDlDlttee advise that the soldiers on the passage out should be partially drilled and made to assist the sailors 

In .varlOus W~y8, to keep \helll: in exercise. Major Haly refers to bathing-parades .which he . had enforced on board ship, the men 
bemg placed In r!lnks .and ~iIllhing c,~h other /lc~QrWp8 ,o,sY8tematio drill, d~2Clibe4- (Appendix, p. p3~.) '. .; . t Bee 5llggeuuIIWI, p.19, 'Lll.:ltIl, &g. . . . . 
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assembled Bnd the matter set right, it not being c0!lsidered necess~ry to. consult medical men as to temporary\ MEDlC.U.· 
arrangements. P. 132, Q. 2186-2188. The appomtment of a samtar'y officer at Calcutta was producing much. SEItVICE. 

good; rcports were made weekly and immediately attended to. This office having been abolished on reduction \ __ 
there is no one who can attend to the work, and it is not done. Pp. 133, 134; Q. 2209-2216. ' \ 

Dr. MCCOSH-, considers that Indian medical officers should be promoted earlier. There are now assistant
surgeons of 17 and 18 years' service. There is not a due proportion of surgeons. In every other branch of 
the service there is a comparative increase in the higher grades. Another grievance is that the sur"'eon~ 
major receives no higher pay than the surgeon. In no other service does an officer remain 17 or 18 ye;;'s in 
the first grade. The average in -the English army is seven or eight years. These things have promoted 
chronic discontent, and no eagerness is shown to enter the service. Again, no assistant-surgeon can obtain 
a pcnBion under 17 years' service. The subordinate branch of the medical department is in a satisfactory 
state. Medical officers have not sufficient power to ensure attention to sanitary recommendations when 
commanding officers are not alive to such matters. Gives an illustration. This, however, is the exception. 
Pp. 153, 154, Q. 2647-2683. _ 

Colonel GREATHED-, states that in case the commanding officer did not attend to the recommendation of 
the medical officer, he would report to his superintending surgeon, who can bring it before the general of 
division. The suggestions of the medical men are usually attended to very implicitly. Has never seen any 
diffieulty, or a medical opinion trifled with. Pp. 207, 208, Q. 3273_3281. 

Dr. Bmo-, is of opinion that a medical officer should be sent down to the coast with invalids in order that 
the medical board might have more knowledge of the cases, and the men should not be delayed at the presi
dency. Would not dispense with the final board, who should be selected by the Commander-in-Chief. Does 
not think that officet's who have served with .Datives only, unless very intelligent, would be as well suited 
to supervise Europeans as officers of experience with Europeans; but that the medical officers with native 
troops are very intelligent. P. 225, Q. 3673:-3684. 

Mr. A. GRANT-, considers that experience in India is necessary to enable It medical officer to become familiar 
with the diseases of th~ country. Knows of no more responsible charge than the care of a British regiment 
in India. The medical officer requires friendly advice and assistance from experienced medical superiors. 
l)p. 263, 264, Q.4527-4535. . . 

Sir C. TREVELYAN-, had succeeded in establishing a school for dental surgery at Madras, in connexion with 
the hospital,-considering the care of the teeth, which has hitherto been neglected, of great importance to the 
soldier. A tooth-brush should be added to the kit. P. 293, Q. 5285-5288. Suggests that a manual should 
be preparcd of the conclusions ar)'ived at concerning the sanitary state of the army in India, so as to be 
available for every medical and military officer, as it is very difficult to extract the existing state of know
lctlge from lengthy treatises and reports, &c. Every officer who serves in India should be expected to 
master this treatise. P. 301,-Q. 5361-5362. 

Dr. SUTHERLAND-, observes that according to the returns the Indian medical officers have hitherto had no 
definite powers as to sanitary matters. The medical regulations issued by Lord Herbert, 7th October 1859, . 
would effect immense g.ood in India. To the absence of any sanitary system is to be attributed much of the' 
great prevalellce of disease and high mortality both among Europeans and natives, the surgeon generally not 
having been educated for such duty. The sanitary administration should be a special one; a separate one 
for each presidency, which should be also applied for the advantage of the population. P. 313, Q.5495-5507. 

Dr. DEMPSTE~, states that the subordinate hospital assistants are generally "Eurasians" of low moral 
character, and considcrable peculation is the consequence. These men usually prepare the retu,rns and 
indents for supplies, whereby much fraud is practised; Youths educated at the Lawrence Asylum might 
well be substituted for those at present employed in this service. P. 477. The- Bengal dooly ie superior 
to that used in Bombay; but ambulances should be pro\'ided for conveying the sick. P. 478. 

By, Order of the' Commissioners, 
(Signed) T.BAKER. 


