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REPORT OF A COMMITTEE

ASSEMRBLED BY

GENERAL ORDERS COMMANDER-IN-CHIEF,

DATED 16t SEPTEMBER, 1845.

UNDER INSTRUCTIONA FROM THE

RIGHT HONORABLE THE GOVERNOR GENERAL OF INDIA IN COUNCIL.

TrE conduct of the investigation entrusted to our Com-
mittee, and detailed in the annexed General Order, involved
the necessity of personally examining the districts irrigated
by the existing canals, and such other localities as seemed
best suited for a fair comparison with them. For this pur-
pose, the Committee met at Kurnaul on the 30th November,
1845, and proceeding southward had made considerable pro-
gress in the examination of the irrigated districts west of the
Jumna, when they were summoned to military duty with
the army of the guﬂﬂj. On the 1st November, 1846, the

enquiry was resumed, and has continued without further
interruption,

2nd. The route followed by our Committee may be
traced on the accompanying sketch map. Tt was prescribed
in some measure by the official engagements of Major Baker,
whose inspection of the canals, &c., was necessarily performed
in conjunction with his duties as a member of the Committee.
It will be seen, that we have examined the irrigated and
unirrigated districts on both banks of the Jumna, that we
have visited the Nujufghur jheels, and have followed the
E‘Dpﬁﬂed course of the E}anges canal for 83 miles, viz., from
urdwar to the latitude of Meerut. In the course of this
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enquiry, we have travelled about 1,400 miles. We have
visited more than 300 inhabited localities, and have personally
examined upwards of 12,000 individuals of all ages.

3rd. It was suggested by our medical member, and
will be generally admitted, that a fair comparison of the
sanatory condition of different districts must be founded on
observations taken within a very brief period of each other,
and under circumstances as nearly as possible similar. The
observations taken in 1845 were, therefore, useless for our
present purpose, and the necessity of completing our enquiry
within a period limited to about 3 months, compelled us to
restrict our observations to the bodily condition of the
people and to those more obvious circumstances which all
modern authority concurs in pronouncing to be those most
concerned in the production of disease.

4th, In the commencement of our investigation, we
had hoped to derive much assistance from the results of
enquiries conducted by our own native agents, and at our
instance by the establishments of the Revenue and Canal
departments. We have now before us an immense mass of
reports obtained from such sources, but they are in general
so vague and unsatisfactory, and are so little corroborated by
our own personal observations, that we were unwilling to incur
the labor involved in arranging and digesting them, with so
little prospect of ultimately obtaining trustworthy results.

5th.  Our principal object was to ascertain what relation
subsisted between certain physical conditions of the different
districts, and the liability of their inhabitants to miasmatic
fevers. The former could be noted with some degree of
certainty, but in the absence of official medical statistics,
and with frequent reason to doubt the accuracy of oral tes-
timony, although collected by ourselves, we could not obtain
even an approximation to a fair comparison of the past and
present sanatory condition of the inhabitants of different
localities. In this difficulty, it was suggested by our medical
member, that the condition of the spleen in any number of
individuals would be a fair test of the probable frequency
and degree in which they had suffered from malarious influ-
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A TEST FOR DETECTING MALARIOUS LOCALITIES.

may be continued to the
country at large while Mili-
tary Cantonments or large
towns may be saved from
the risk of unhealthiness ¢

12¢h.—TF1rrn.  Can you
suggest any change in the
lodging or mode of life of
the agricultural population
within reach of canal vr-
rigation which would 1en-
der them less liable than
at present to any unheal-
thy influence occasioned
by the canals?

11

be a safe distance ; but if irriga-
tion were prohibited within a
circle of five miles radius round
a large military station, its salu-
brity would not in our opinion
be affected.

Reply V.—We feel doubtful
whether any suggestion proceed-
ing from authority, as to mode
of life, exposure, food, clothing
and construction of houses, would
be adopted and voluntarily prac-
tised by the agricultural popula-
tion. The best and most effici-
ent prophylactics of this class,
naturally come with competence
and ease, but much might be

done to improve the salubrity of village sites, wiz., to stop

irrigation within 200 yards round all canal villages, and to
plant a double row of trees round the unirrigated space,—
to deepen all good village tanks, and to keep_them full of
water all the year round,—to drain all shallow pools in or
about wvillages, or to convert them into proper reservoirs of
water—and wherever it may be possible, to improve the
drainage of village sites. It would be no hardship on a new
canal to make such works an invariable condition of obtain-
ing water for irrigation. Cleanliness is of much though not
of such vital importance as the measures above recommended ;

but we fear no rules on this subject could be generally
enforced.

13th—Sixrn.  Looking  Reply VI.—The eastern Jumna

to the circumstances of the
eastern  Jumna or Saha-
runpore canal, do you find
that the effect of the canal
wrigation on  the health
of the inhabitants has
een the sume there us on
the west Jumna or Del-
hie canal? If not, how

canal furnishes examples of some
of the best and worst results
of canal irrigation. In the north
and south divisions, where the
soil is light, the drainage per-
fect, and irrigation carried on
chiefly by “ Rajbuhas,” we per-
celve all the blessings and scarce-
ly any of the evils of a canal.
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do you account for this
difference in effect ?

But in the centre division, where

the drainage of the country has

been greatly obstructed, and the

soil 1s  generally more stiff and clayey, the effect on the health
of the inhabitants has been the same in kind, and nearly in
degree, as in the objectionable portions of the Delhie canals.

14th.—SEVENTH. Do
you suppose that the con-
templated Ganges canal
will or will not exercise
an wnjurious effect on the
health of the people of
the Dooab, over the whole
of which 1t s intended to
extend its influence? If
you are of opinion that
it will, can you  propose
any remedy or palliatives
which will not wnwolve the
entire abandonment of the

Reply VIT.—In the course of
our enquiries on the existi
canals, we have found salubrity
to depend in a great measure on
the nature of the soil and the
efficiency of the surface drain-

~age. In the districts which it is

proposed to irrigate, the obvious
geographical features of the
country enable us to pronounce
with some confidence, that an
efficient drainage, if not every
where existing, 1s at least gener-
ally attainable. On the pro-

posed line of the canal from
Roorkhee to Meerut, we observed
the soil to be light and friable ; but without an extended
examination, we cannot pronounce what proportion of the
remaining districts of the Dooab is characterized by similar
soil. It can scarcely be hoped, however, that in the whole
length of the proposed canal and its branches, some localities
will not be met with, naturally and irremediably unfavour-
able to irrigation, and in which disease analogous to that
found on the existing canals may not be expected to develope
itself. On the other hand, if attention to drainage be made
an absolute condition of participation in the benefits of the
canal, an improvement rather than a deterioration of the
general salubrity, may, in many instances, follow the introdue-
tion of canal irrigation. On the whole, we consider ourselves
warranted in anticipating, on the Ganges canal, a far less
amount of contingent evil than has been experienced on those
of the Jumna, which were originally constructed without
reference to many important points which have been especial-
ly kept in view 1n projecting the present work. And more

undertaking ?
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especially in drawing inferences from results on the Delhie
canal, great allowances should be made for the natural dis-
advantages of the country through which it flows—when
compared with the Dooab generally. 1t 1s a remarkable
feature of the ¢ bangur” land bordering the right bank of the
Jumna, that its drainage flows from, instead of towards,
that river. The slope of the country, which is to the south-
west, amounts to 1 foot or 1 foot 6 inches per mile, and is
not sufficient to prevent even a slight obstruction from
interfering with the flow of water. In subordination to the
general slope, there are minor undulations, the excess of slope
in one part being compensated by the absolute want of it
in another. In such cases, the drainage of the higher lands
collects in the lower, and from the latter there is no efficient
escape. This is exemplified on a large scale in the Nujufghur
iheels, and to a less degree in many other localities. The
%Dnoab, on the other hand, is intersected by deep depressions,
sometimes with the character of valleys, sometimes of
ravines. These, except in a few instances, receive and rapid-
ly carry off the surplus water of the country.

15th. With reference to the latter part of this question,
we have prepared a memorandum of measures connected
with the execution of the Ganges ecanal, which we would
strongly urge upon the attention of Government. With
the details of these measures, which are of a technical
nature, we have not encumbered this report, but they will

be found in Appendix F.

16th, In addition to the above replies, it is proper to
state our opinion of the effects produceg by canals on the
population of the nrrigated districts, as regards their enjoy-
ment of life and physical efficiency as agricultural laborers.
During the cold season of 1846-47, (a healthy year) no
obvious bad effects were perceptible in the adult population.
The men generally looked healthy, happy, and thriving,
The autumn crops were all gathered 1, and the spring
crops sown. The villagers on the western Jumna canals
are better clothed and housed, and have more appearance
of wealth and comfort than those off the canal. In a few
of the worst localities, the aspect of the children was deci-
dedly sickly: they were puny and pot-bellied. It must
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further be borne in mind, that our observations were made
at a favorable season, and that we not only refrained from
calling for the sick, but systematically discouraged their
being brought forward.

17th, In our examination of districts unconnected
with the canals, we have included some in which well
irrigation is habitually practised, and in which we have
found the population in a slight degree more subject to
malarious diseases than in the totally unnrigated distriets,
We would, however, hesitate in attributing this difference
to the mere circumstance of irrigation. It may perhaps be
as justly ascribed to the abundance of sgrings and limited

depth of wells, which are essential conditions of extensive
well irrigation. -

18th. In endeavouring to account for the observed dif-
ference of salubrity between well and canal Irrigation, we
beg to point out some material differences in the circumstances
under which they are severally practised, Well irrigation
15 chiefly resorted to during the healthy season of the year :
the water obtained with labor, is used with economy, and
the natural moisture of the soil is not inereased by the water
being transferred from a lower stratum to the surface, Canal
irrigation, on the other hand, is practised throughout the
year, being applied even during the rainy season to the
cultivation of rice. The water %Eiﬂg more easily obtained
15 more likely to be used in excess, and such portion of it
as may be absorbed by the soil increases by so much its
natural humidity. It may be added that foreign alluvial matter
1s more likely to be held in suspension in canal water, than in
that obtained from wells.

19th, The pecuniary advantages of canal irrigation
both to Government and to the farmer, are, we believe, fully
recognized, and are so well understood by the cultivators them-
selves that they would willingly take their chance of the
contingent evils of irrigation, in order to secure its benefits,
Of this, we saw abundant proof in the course of our inves-
tigation. It would, however, have been an important test
of the national value of canal irrigation, could we have
acourately ascertained its effects on the density of the popu-
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lation, and whether the augmented capacity of the soil for
supporting life compensated for the increased activity of
influences inimical to its duration. In the hope of determin-
ing this question, we obtained from the revenue authorities
certain returns, of which an abstract will be found in
Appendix G, and which shew a marked difference 1n favor
of irricated lands. It is, however, to be regretted that the
census forming the basis of these returns was taken several
years ago, and may therefore not be strictly applicable to
the existing condition of the country.

20th. In the foregoing paragmphs, we have confined
ourselves to general conclusions, fearing lest, by entering
on the consideration of local details, we should extend our
report to an inconvenient length. But our attention having
been particularly called to the station of Kurnaul, we beg
to offer a few remarks shewing briefly the causes to which
we attribute the late sickness at that station, and the extent
to which they may be removed or palliated.

21st. The insalubrity of Kurnaul has been ascribed to
various causes :—to the prevalence of an epidemic influence,
of late years, over the North-Western Provinces—to its
proximity to the Jumna khadir on the east, and to the un-
healthy flats of Kythul on the west—to the stiff and reten-
tive nature of its soill—to the swamps bordering on the
canal—to the extent of rice cultivation—and to the naturall
imperfect drainage, being still further obstructed by the
canal embankments, Each of these causes, and especially
the first named, have, in our opinion, contributed to the
unhealthiness of Kurnaul. Some of them are obviously
uremediable, but we are satisfied of the practicability of
reclaiming the canal swamps, of improving the surface
drainage by carrying off the superfluous water under the
canal by two tunnels to the Jumna, and of prohibiting irriga-
tion within two miles of the Cantonment pillars. We have
no doubt that the adoption of such measures would be
attended with beneficial results ; but believing that the level
of the springs has been permanently altered, and the under
strata of the soil saturated with moisture, we cannot con-

fidently prognosticate t¢hat they would ensure the complete
restoration of salubrity.,
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22nd. In the foregoing paragraphs, we have confined
ourselves to general conclusions, purposely omitting the chain
- of induction by which they have been formed on the observed
facts, as recorded in the figured abstracts in the Appendix E.
A full discussion of the complicated considerations which
have influenced our opinions would have extended this
report to an undue length, and might probably have hindered
rather than facilitated the formation of a correct judg-
ment on the important question at issue. The facts, how-
ever, are recorded for reference, and will be found, on careful
examination, to support our opinions.

23rd. In conclusion, we beg to record our obligations
to the Honorable the Lieutenant-Governor, North-Western
Provinces, for the assistance he has afforded us, both pri-
vately and officially, in the prosecution of our enquiries. On
his requisition, we have received from the Madras Govern-
ment a report on a remarkable epidemic that pervaded the
southern districts of that Presidency in 1809, 1810 and 1811,
an abstract of which will be found in Appendix H, and
at his suggestion we have obtained the appended reports
from Drs. Kier and Collyer, shewing that tank irrigation,
as practised in certain districts of Rajpootana, is consistent
with a high degree of salubrity. These documents possess
much interest with reference to the subject of our enquiry,
and have had their due influence on our general conclusions.

(Sd.)  W. E. BAKER, Major, Engineers,
President.

(Sd.) T. E. DEMPSTER, Surgeon,
Lst Bgde. Horse Artillery,
Member of Commitiee.
I fully concur in the substance of this report, but as a
change in my ordinary duties since I was appointed a

member of this Committee has prevented my taking any
active share in its proceedings, my signature here is merely

formal.
(Sd.) H. YULE, Lieutenant,
. Fngwneers,
Member of Commattee.
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APPENDICES.

APPENDIX A.

I worrp willingly have confined myself strictly to the facts before
our Committee, did I not consider it necessary, in order that these very
facts should have due weight and consideration, first, fully to meet an
argument often advanced by intelligent persons interested in canal
irrigation, and believed by them so unanswerable, as alone to prove the
doctrine of malaria a mere fiction of medical writers, and to render all
further enquiry unnecessary, viz., that some marshes can be pointed
out which do not cause fevers to any extraordinary extent; and some
perfectly dry localities, where fevers of a very malignant nature abound.

That certain local peculiarities are generally connected, as cause
and effect, with certain diseases of the human body, is no hypothesis
of any set of medical speculators, but a belief which has forced itself on
the conviction of mankind in various ages and countries. What those
conditions are which are essential to the production of endemic disease,
and what are accidentally associated with them, how the poison is
evolved, and what are its sensible properties and chemical composition,
have indeed furnished ample grounds for medical speculation and con-
troversy ; but the general proposition itself is as fair and legitimate an
induction from observed facts, as any within the whole range of science,

Exceptions do not confirm a rule, but neither do they overturn a
fair induction. They only shew that our knowledge is incomplete,
and the whole law of the case not fully understood. If, in the exact
seiences, residual phenomena are constantly occurring ; something hap-
pening which was unlooked for; something expected which does not
take place; how much more may they be anticipated in such a science
as medicine, where the sources of error are at once so numerous and
perplexing ?

_ Mankind, not physicians alone, have agreed, that typhus fever is
a highly contagious disease. Suppose (what would not be difficult)
that I collect a dozen authentic cases of persons, who have freely ex-

themselves to this contagion, and who, notwithstanding, entirel

escaped the disease, am I therefore to shut my eyes to the thousanclg
of instances in which the complaint was communicated under like
circumstances, and to reject the whole doctrine of contagion as untena-
ble 7 Surely this would be generally condemned asa dangerous and
inexcusable error! The human race have, at least, as deep a concern
in the laws of malaria, as in those of contagion.
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It is a remarkable and most important fact, that the diseases believed
to avise from malaria, are, beyond all comparison, more prevalent during
and immediately after the periodical rains in India, than at any other
season of the year; and that this is precisely the time when the con-
ditions everywhere alleged to be necessary to the production of that
poison, are also, beyond all comparison, most abundant. At some
places, there may be more, and at others less; in some years more, and
in others less ; but the truth of the general remark may be verified, in
this country, at all places, and in all years.

When we remember the feeble affinities which held together the
constituents of vegetable matter, the numerous and totally dissimilar
combinations into which they may enter, and the seemingly trifling
accidental circumstances which may determine the nature of the new
compound, it is not unreasonable to believe, that a somelhing capable
of causing human disease, may be evolved during the decomposition
of such substances, under the action of heat, moisture, and electricity ;
or to conceive, that unappreciable, or at least unnoticed modifications
of these conditions, or of the chemical state of neighbouring bodies,
may alter the nature of the expected product, and obstruet the forma-
tion of the poison when most confidently looked for. For instance,
we may make all the usual arrangements for vinous fermentation; an
unexpected and unobserved change takes place in the temperature or
electric condition of the atmosphere, and winegar not wine is the
result. Is malaria alone to be a constant and unvarying product of
such complex operations, even though all the ordinary conditions are
apparently present?

Again, if we admit that a certain class of fevers arise from mala-
ria, does it necessarily follow, that all endemic fevers must originate in
the same cause, or that all malaria is necessarily one and the same?
Or who has demonstrated that malaria, like carbonic acid gas (an
aériform fluid, to which in some points it bears a striking nnulngg?
may not be evolved under several and very diffevent apparent condi-
tions ?

All our previous knowledge and experience would lead us to sus-
pect some mischief from irrigating canals in such a climate as that
of India, especially, if not expressly constructed so as to preserve the
drainage of the country, and effectually to control the immoderate use
of the water; and all I contend for is, that the question be tried and
decided by the facts strictly bearing on the case before us, and not by a
few exceptions, however striking or inexplicable, found in other distant
situations or countries.

(Signed) T. E. DEMPSTER, Surgeon,

1st Brigade Horse Artillery,
Member of Comanitiee.
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APPENDIX B.

The first indispensable step in the present unqluiry was to obtain
some certain mode of determining the relative sa ubrity of different
districts irrigated by the canals, irrigated by wells, or altogether unirri-
gated. In most European countries at the present day, this would
Bave been easy enough, by the mere comparison of the known medical
statistios of the several localities under examination ; but in India, the
difficulties were at first sight almost insurmountable. Here, we had no
record of diseases, births, deaths, and population, to which we could
refer. A native’s account of the healthiness of Lis own town, or vil-
lage, even for one season, is the loosest and most vague of statements,
and if employed to collect positive data, his written report is not a
whit more to be depended on. The aspect of the people is always a
matter liable to error and difference of opinion; and the important
subject of longevity cannot even be approached, for no native knows
his own age correctly, least of all those advanced in years. The records
of military hﬂs.gitala were good and valuable data as far as they went;
but they applied only to a few widely distant points, and referred to a
class of subjects, differing in all important particulars from the native
inhabitants of the towns or the agricultural population of the country.,

Tn this difficulty, it occurred to me, that the inhabitants of malari-
ous countries, but especially the native inhabitants of unhealthy dis-
tricts in India, often carry in their own persons a record of past suffer-
ing, which can at all times be easily read, and which no one can either
falsify or suppress. This is enlargement of the spleen, a disease to
which the native of Indiais peculiarly liable, and which, if not the
invariable consequence of miasmatic fever, is so constantly associated
with it, that the one may (on the large scale) be safely taken as the
measure of the other, or at least, of that malaria from which both
unquestionably spring. But as this is a test which has never before
(to my knowledge) been used for the same purpose, and as many of
our conclusions are based on the results m'it-ill which it has furnished
us, I trust I shall be permitted to enter somewhat fully into the

subject.

There is no fact more generally known or unhesitatingly admitted
by medical men, than that disease of the spleen is one of the most
frc?uent_mnsequences of malarious fevers. To enumerate all the
authorities on this point, would be to quote most of the respectable
swriters on these subjects; but that Government may appreciate the
value of the test I chiefly depend on for the purpose of determinin
the comparative intensity of malaria in different localities, it will be
proper to cite a few passages from two recent and well known works,
by authors, respectively, of European and Indian experience.

“In moist countries, whether warm or femperate, they (diseases
 of the spleen) are endemic, as in Italy, Holland, South America, and
“ gome parts of India, in fauct wherever malaria cuusts.”
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. The most frequent causes of enlarged spleen are ague and re-
“ mittent fever.” —Cyclopadia of Practical Medicine.

¢ The most part of the cases of vascular enlargement of the spleen
‘“in this country (Bengal) follow intermittent and remittent fevers,
““and tumid spleen may be stated as the most invariable consequence
“of acute and debilitating disease among children of weak constitu-
“ tions in Bengal,

“The assemblage of constitutional symptoms deseribed in the
“foregoing pages constitutes the endemic cachewia of those tropical
“ countries that are subject to paludal evhalations ; the enlargement
‘“of the spleen is the most frequent attendant on that cachexia; and
“its increase or subsidence generally corresponds with the unfavorable
“or favorable changes which are taking place in the constitution.

““ Disease of the spleen is much more frequent in those years
“in which the most obstinate, fatal, and protracted remittenta
”E;evaﬂ.” ““ The history of the fevers of %t. Domingo and of
‘ Minorca by Jackson and Cleghorn shew how frequently disease of
“ the spleen is connected with the autumnal fevers of these countries.
“ But great heat is not essential to the production of that disease. It
*“is the autumnal endemic of Holland, of the low parts of Hungary,
““of the marshes of Lombardy; and it is by no means rare in the fens
““and marshes of England. In fact, enlargement of the spleen is
‘¢ frequent wherever wntermittent and vemittent fevers prevail’—
Twining’s Diseases of Bengal.

Such passages might be multiplied to a great extent, but the above
will, I hope, suflice to establish the value of this kind of evidence, as
a probable measure of the existence and intensity of malaria in any
particular situation.

I may here remark that Ague cale, the name by which enlarged

leen is commonly known to the country people in the fenny districts

of England, is a happy translation of Twp tillee,* the words used by
the up-country Indian peasants to express the same disease.

Although the intimate connexion between malarions fevers, and
organic disease of the spleen is established beyond a doubt, it never
was supposed that these diseases bear an ewact proportion to each other,
or that the number of enlarged spleens in any particular situation,
should correspond precisely with the number of attacks of fever suffer-
ed by its inhabitants. Many fevers oceur, (especially if the attacks
have been slight and not often repeated) without being followed by
enlargement of the spleen; and many tumid or shghtly inflamed
spleens become natural in size and structure, soon after the fever has

* Literally, fever spleen,

e
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passed off. On the other hand, the spleen may become enlarged from
other causes, and in persons who have had no distinetly developed
paroxysm of fever, although living n a malarious locality. Such cases,
however, are, according to my experience, comparatively very rare.

When T first began to apply this test, I was not aware of its full
value. I did not then know the extraordinary susceptibility of the
natives, especially the native children of these provinces, to disease of
the spleen ; nor could I, hefore trial, have an’gmpated the facility with
which it points out the relative salubrity of different situations, and at
once detects unhealthy localities, which could not otherwise be dis-
covered without the experience and observation of several seasons.

Tt must not, however, be supposed that this disease exists every-
where to a considerable extent, among the inhabitants of the North-
Western Provinces. Places in close proximity, but in otherwise differ-
ent local circumstances, exhibit the most wonderful differences in this
respect; and in some extensive tracts of country, the complaint is
scarcely to be met with. On the other hand, it is important to gnard
against exaggerated notions of the physical condition of the inhabi-
tants of certain situations where so large a proportion are afflicted with
this deseription of organic disease.

Enlargement of the spleen is the least formidable of all organic
diseases of the viscera; and is chiefly important as a symbol of another
complaint, which generally has preceded, and may come after it. The
lesser varieties (marked in the figure O and S) and which also form
the great mass of the cases registered, may consist with every outward
appearance of health and vigor. In most places where the disease is
common, some strikingly healthy looking men and children were found
with decided enlargement of the spleen. But the larger varieties,
(M.L.VL.) of which but a comparatively small number are recorded,
were usually accompanied with a sickly (cachectic) aspect.

Other diseases besides fever arise from malaria, and other conse-
quences than spleen follow severe and protracted attacks of fever; but
most of these can be effectually concealed, and none can be detected
with such ease and certainty as enlargement of the spleen. Indeed,
without this test, our whole inguiry must have ended in vague and
unsatisfactory conjecture, and without a single fact collected among
the agricultural population, on which we could depend.

I have no wish to exaggerate the true and legitimate value of the
spleen test, nor do I venture to assert that it will indicate the presence
of the remote causes of all fevers, or even of all pure endemic diseases
of this class. There may be different kinds of malaria, giving rise to
fevers of different types, and having different complications and conse-
quences ; or common continued and typhoid fevers may become mixed
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up with, and modified by, fevers of local origin. All these arg worthy
subjects of future inquiry. But from what I have lately witnessed, T
am fully persuaded, that it will be found a true and faithful compara-
tive measure of marsh malaria in its extended sense; and with that
alone, have canals and canal irrigation any proper connexion,

It was not, however, until after we had examined the Cantonment
~of Meerut, that my own faith in the practical utility of the spleen test
was fully established. Hitherto, spleen disease had borne some distinet
relation to the nearness of water to the surface, and in a few instances
where water was very close, we had found the almost ineredible number
of about 70 per cent. of the inhabitants with enlarged spleens. Was
the disease then caused by moisture alone, and not always eonnected
with marsh fevers ? Meerut seemed well calculated to verify or disprove
the received opinion; for in it we had a known healthy locality, with
water only about 12 feet from the surface.

Four separate observations were made in different parts of that
large station, and out of 160 native residents examined, only 3 cases
of spleen were found ; none above average size,

The city of Delhie appears, at first sight, an instance in which
the test failed ; but on careful examination, T think it will only be
found to furnish a striking econfirmation, of its general accuracy. The
medical topography of the City, Civil Station, and Military Canton-
ment of Delhie, is an extremely complicated subject, and “involves a
great variety of important considerations, but I need only briefly
notice in this place the following particulars,

Within the walls, and specially in the most dense and erowded
quarters of the city, there were comparatively few indications of pure
malarious disease. This accords with what has often been remarked
in other countries, viz—That the high walls, and narrow crowded
smoky streets of large cities, are frequently a safe-guard against marsh
miasma, although other causes of disease may abound in such situa-

t1ons.

In the Cantonment Bazar, and suburbs outside the walls, a consi-
derable amount of spleen disease was found. But when we proceeded
to examwine the villages situated on the verge of the low moist “ khadir”
land, immediately in front of the old sapper lines, (a position now
abandoned in consequence of its extreme insalubrity) the test at once
pointed out malaria in its highest intensity.

(Signed) T. E. DEMPSTER, Surgeon,
lst Brigade Horse Artillery,
Member of Committee.
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One-half of the subjects selected for examination, was in all
practicable cases composed of children under the age of puberty, 1st,
because I believed young persons to be more liable to enlargement of
the spleen than adults; and 2ndly, because the disease, when present,
15 in them more easily and certainly detected. For both these reasons,
I considered children to be the more delicate test of malaria, The
results amply confirm this opinion.

As the size to which the spleen attains is a very important feature
of the disease, and most probably indicative of the intensity of the
remote cause, I adopted a simple plan of noting 5 different degrees
of size, which will be at once understood by reference to the annexed
figure,

0. Signifies a distinetly marked case of spleen.
M. One decidedly larger than O, and the mean between the
five varieties.
L. A large spleen extending to, or near to the navel,
VL. A very large one passing across the medial line.
S. A small but perfectly marked case of the disease.

The soft enlargements were seldom registered, even when they
presented themselves. I was generally obliged to put them aside
among the “ doubtful cases;” for although very confident as to the real
nature of the disease, a mistake was possible. But when I falt a solid
tumour in the left side, distinetly ascertained its shape, consistence, and
the direction of its edge, and hence knew that such could only be an
enlarged spleen, in so registering it, we recorded a Jact, not a mere
medical opinion, resting of course on the credibility of the witness,

The very large spleen sometimes met with in bad localities, were
rarely admitted into our returns, because the subjects usually presented
themselves as “volunteers,” and according to the rule adopted, were
rejected.

(Signed) T. E. DEMPSTER, Surgeon,
1st Brigade Horse Artillery,
Member of Committee.
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ABSTRACT of Medical Examinations of 26 Irrigating Villages situa
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ted within half a mile of the Hansi branch of the Western Jumna Canals.
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of them now (date of report) joined together, owing to recent
mundations. They are separated from the sea by high sand hills,
and have no mnatwral communication with it. In ecommon years
there is mot much water collected in them, but since the heavy
monsoon of 1810, and especially since the rains which fell. in
February and March, out of all season, they have been filled to a
depth of 5, 7 or 10 feet, and the water by remaining long ina
state of stagnation has been productive of infinite mischief, In
December 1810, the inhabitants of villages near these salt swamps
(10 or 12 in number), complained that their houses were rendered
uninhabitable, their lands flooded, and that water had risen so high
on their Palmyra trees that they were unable to draw the Toddy.”
The valley of Courtallum, however delightful its climate in June,
July, August and September, is far otherwise in February, March,
April and May ; it partakes of both monsoons, and from its singular
topographical position is, in a great measure, deprived of the salutary
influence of the southerly winds. At the last-mentioned period,
it is close, hot and sultry in the greatest degree, and never fails
to be most unhealthy. Endemic fever, at such times, is as cer-
tainly met with here, as at Gambia or Senegal. On the whole
the epidemic fever has raged with the greatest violence in Tinne-
velly.

General Causes—Believed to be unusual and irregular seasons,
Several remarkably dry seasons (themselves healthy), followed by
seasons in which an unusual quantity of rain fell, prevailing winds
blew with less regularity. Many cattle died, as much from an
unnatural state of the atmosphere, as from a want of hands to feed
and take care of them.

Progress—The epidemic was first noticed in certain places close
to the Hills, marshy and proverbially unhealthy ; and afterwards
spread over tracts naturally drier and more healthy. Certain parts
of the Madura Collectorate near the sea or rather further removed
from the range of mountains, escaped the disease altogether ;
with the exception of the inhabitants in the vicinity of a salt marsh.
Tinnevelly appears to have been last in suffering from the epidemic.
The fever invariably proved most destruetive in those villages nearest
the Hills, in villages standing low or in the vicinity of marshy lands,
and among the poor ill-fed and badly-lodged population.

The disease which proved so fatal in the southern proviuces,
does not differ from the common endemic of the country, which,
at certain seasons, and in particular situations, may be every year
met with. Tts liaving been rendered epidemic on the present oceasion,
1s altogether to be ascribed to the causes already mentioned.

(Signed) W. E. BAKER, Maiog,
President.

(Signed) T. E. DEMPSTER, Surceon,
Member.
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indi irecti » veins,” the material
nartz, and indicate the direction of ““dykes or veins, o
;'lrul::n its hardness having withstood the action which has disintegra-
ted and decomposed the softer rocky masses around,

i of this deseription is well adapted to illustrate

Eem; 8 couutr}*w}mt may bep done for its 1mprovement by

Country adapted for tanks. artificial means. The materials ~are on the

spot, and by means of embankment way, even

the smallest stream can be made to produce its full fertilizing influence

upon the soil. To discern the places where embankments may be

most fittingly raised requires considerable skill. But an eye accus-

tomed to such observations will detect the ground where the water

may be most easily retained, and where the work can be most advan-
tageously undertaken.

The object of the embanking process is not merely to have a body

of water that may be run off for the purposes

Embankments, their uses. of irrigation. This, though a legitimate end in
many situations, is not always attainable. A tank,

although it holds water only for a certain period of the year, may still
serve a useful purpose by its effects in diffusing moisture throughout
the neighhouring soil, and which may thus be rendereld fit for culti-
vation. Some of the richest looking cultivation in the distriet is to
be seen immediately along the margins of the tanks, and, progres-
sively, in its bed as the waters recede. Amnother grand object, and the
primary one in many cases, in the formation of these tanks, is the
replemshment of the wells. Very many of the wells in this distriet
would completely fail in bad seasons, or yield a most insufficient
supply, except for the influence they derive from the neighbourhood

" of tanks: and here may be seen the admirable beauty and utility of
such works, and the inestimable benefit they confer in a district of
country where the fall of rain is frequently scanty and at all times
precarious. The water, whatever the season supplies, is kept asina
stone house, It may sink into the earth; but can be again drawn

forth and poured upon the surface, which thus becomes fertilized in
the time of need.

The wells, as to quantity of water and its distance from the sur-
face, will of course vary with the state of the
tank, at least all those so situated sas to be
affected by tanks. After a season of plentiful

rain like the past, the water in most of the wells is abundant and

moderately near the surface. From 30 to 40 or 45 feet* may be about
the average depth at which water is obtained, but in this there 1is con-
giderable variety according to situation and other circumstances.

When the rains have been scanty, the supply in the wells is also apt

to be scanty, and may fail during the hot weather. With the ground

Wells.

. ¥ I have not noticed the depth of water in the wells. I did not observe this was re.
quired till after visiting the villages. Here is 30 feet water at depth of 80 feet, which may
be near the average of permanent as distinguished from temporary wells this year,
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so saturated as it is now, there need be no apprehension on this point.
Even a season of ““drought” ensuing after one like the past would be
but partially felt.

There is a considerable difference in the chemical proportion of the
R S X water as taken'fmm wells or from tanks,
tanks, the difference,  L0e tank water is generally much less im preg-
; nated with salts and therefore preferable for
domestic purposes and most agricultural ones; so much so is this
the case that in many parts the villages may be seen to use the mud-
died ° tank water” in preference to that from the wells.  Where the
80il contains a large amount of salt, the well water becomes entirely
unfit for irrigation. This is the case in some parts of the Ramsur
district, where the salt effloresces abundantly on the surface. The
evil is corrected in some degree by the nse of tank water, and but for
this the extensive khets to be seen in that neighbourhood could have
no existence. Some crops, however, as the barley, suffer less from this
saline impregnation. At the station of Nusseerabad, from the want of
tank water, little or nothing can be done in the way of cultivation.
Gardens there are next to useless, and the best efforts lead but to
disappointment. At Ajmeer, and this neighbourhood generally, the
case is different. The well water is good and answers for rrigation,

Water entirely free from saline impregnation is not to be found
either in the wells or the tanks. From the
water of all the wells T have examined the
nitrate of silver throws down a copious preci-
pitate. The *Ana Sagur” water, which is that of the lake, gives a
precipitate but very much fainter. In other parts of the distriet, I
have observed the same difference in relation to tank and well water.
The oxalate of ammonia gives a distinet precipitate with the “ell
water” of Ajmeer, but there is none with that of the lake. Solution
of pure potass causes a faintish precipitate with the well, but not with
the lake water. The nitrate of barytes causes a precipitate with the
well, but not with the tank water.

As to the effect of the irrigation practised in this district upon the

s T health of the cultivators, information will be
LRI, A cifood b o, et gathered by a reference to the result of
my enquiries on that point contained under the

head marked B. The investigation was carried on by myself on the
spot, and in the manner directed. Taking the results obtained as afford-
ing a criterion by which to judge of the healthiness of the cultivators
throughout this district, it certainly leads to the conclusion that irriga-
tion, as here practised, is not in any high degree injurious. The suffer-
ers from spleen are chiefly children. As regards European children,
particularly young children, I may remark that the climate of this part
of India, as far as my experience goes, is not the most favourable. To
my questions on the subject of fever, I found it difficult, I may say

Re-agents, affects of, with
the water,
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The most sickly time of the year is the month of October ; and
during this month and early in November
the days are hot and the atmosphere contains
mucli moisture. Besides this, T believe, that
the newly upturned and newly irrigated soil is the most apt to give
forth noxious exhalations. The after irrigation, provided the fields he
kept free of weeds as they are here, has little if any injurious effect.
The fields regularly irrigated arve those of the wheat and barley, and
the work goes on with little intermission until February. Trrigation
is %]ractised for other crops, at different seasons, but to a trifling extent
only.

Nature of crops irrigat-

The circumstance chiefly operative as regards the health of the
people employed in irrigation in this district,
I conceive to be the * absorbent nature of the
soil.” The underlying rocks, too, have a
highly absorbent character, and hence water poured upon the surface
sinks into the earth speedily. Tt is owing to this property of the soil
that the clothing of herbage is everywhere so scanty. Soon after the
first early rain the grass springs up, and the dry, burnt up waste
becomes overspread with green. When the rain has ceased, or very
soon after, a change in the appearance of the scene takes place. The
surface becoming dry, the more delicate grasses wither, and nothing
has a thriving aspeet but the wild shrubs and bushes such as the “ah,”
the kunserah, the ““kenail,” &e., which delight in a barren soil. Trees,
when they have once struck their roots deep into the earth, and can
draw from it moisture for their own support, thrive well, but, until
they have arrived at this stage of growth, require much care and tend-
ing. Hence so few are to be seen, and those only in the vicinity of
villages.

The =cil as affecked by
irrigation.

It is casy to understand why a soil of this kind should be less
injurious under the influence of irrigation than one of a different
deseription, where the vegetation becomes more luxuriant, and where,
at certain times, it is liable to decay and decomposition. Another

Sy favourable circumstance as regards this district
I"?l’;“m“ of the sur- s the little disposition of water to stagnate.

' The ground being inclined more or less in all
parts, water runs freely, and conducted into a tank, is in the condition
least of all likely to have any prejudicial effect. Itis only in the

immediate vicinity of Ajmere itself (at the

Stagnant water. Daulut Baugh, and in front of the magazine),
that I have observed any ground covered by

water in a stagnant state, and in a state likely to give forth unwhole-
some exhalations. From the overflowing of the Ana Sagur lake this
was partly unavoidable, during the rains at least, but the evil has been
allowed to exist long after the remedy, the simple one of draining, might
have been applied. That this state of things has produced the great
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(impure sub-carbonate of soda) prevails very genrerally on the rear of the
embankments of all the tulaos.

The diet of the inhabitants consists chiefly of Barley and Mukka
with Dal of Moth, Moong, Lobya and Oorud ; they are clothed in
coarse cotten cloths, and appear very cheerful and contented.

It 1s a characteristic of the Mhairs that they always locate their
villages on heights : hence in a measure may be attributed their general
good health,

From about the 15th January to the end of September the prevail-
ing wind is from the south-west, During this period it generally blows
strong and steady. During the remaining portion of the year, shounld
any wind blow, 1t is from the east.

The hills in Mhairwara are all of the primitive formation, and
embrace all the varieties of rocks usual under such circumstances ;
they are principally formed of granite, having separate beds of mica,
auartz, felspar with hornblende and veins of granular limestone -
gneiss is in great abundance, and is used for slabbing the roofs of
houses.

The depth of the soil varies greatly in different situations. Ttis
formed of the debris of the hills, mixed up with decomposed vegetation.
As a consequence, it is deeper in the valleys than on the slopes of the
hills ; the greatest depth may be taken at 10 feet, while in other places
it is restricted to a slight covering of only a few inches.

In conclusion, I would beg leave to remark that from the observa-
tions T have made and from information I have gleaned from other
sources, the impression on my mind is that hitherto no deleterious
effects have arisen affecting the health of the inhabitants of Mhairwara
either from the large bodies of water which have been collected by the
tanks, or from the use of that water while being employed largely

for the purposes of irrigation.

(True Copy.)
(Signed) W. E. BAKER, Moz,
President Canal Committee.
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General Summary of Expenditure on the Ganges Canal to $1at August, 1845.

Establishment—From Commencement to 31st August, 1845, and

general Superintendence from 1st September, 1843, to 31st
August, 1845,... s
Sund:%ea—]ncludmg extra Draughtsmen in Superintendent's
office,

Exeavation—Comprising about 10 miles of Canal channel com-
pleted, including the 1st annual repairs and grassing of
slopes about 6 miles of Canal channel in progress and heavy
excavation of shingle at site of the Myapoor Dam and
Regulator also in progress,

Masonry Works—Comprising the foundations of the Myapoor
Dam and regulating Bridge, rivetments of the high gravel
banks adjoining thereto up to the height of 5 feet. The
foundations of a bathing Ghat and tﬁa Bythuk wall at
Myapoor. The road and inlet Bridges of the Bochna nulla,
work shops at Myapoor, model room and offices and range
of Smith's and Carpenter's shops; Store rooms, &ec,, at
Boorkhee, 1st class chokies at Myapoor, Muhmoodpoor
and Belra and 2nd class chokies at Munglour, Dimat
:]rlu:i }Tﬂghulpuur, (not including cost of bricks used in

em), H

Brick malking—Comprising the preparation of Government
and contract kilns, and near the site of the principal masonry
works as fuel ecould be obtained. Many of the kilns have
totally or partially failed, an those of last year having not
yet been unstacked, the precise number of serviceable bricks
ia not known, but may be roughly estimated at two hnndred

acs,

Workshops and purchase of store materials such as lime, iron,
stone &e. ... s

Bullocks—Cost of maintaining to be charged hereafter to the
works on which they were employed,

ﬂ&mymimtiﬂn—Fur'land and property, and remission of land
IEYEenUs, ...

B

Grand total expenditure up to 31st August, 1845, Co’s Rupees, ...

Present Monthly establishment of the Ganges Canal (includ-
ing half the expence of the Director’s office, the other half being

fairly chargeable to the other Canals under his superintendence,)

Co.'s Rupees, i . o

95,285 14 1

4215 B 4

3,77,630 1 1

18,585 11 g

1,19,318 0 1
36,460 0 9
2418 3 2
5730 4 8

6,509,652 11 8

3,800 0 0

(Signed) W. E. BAKER, CaPrarx,
Director of the Works, Ganges Canal.

s
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two or three immediately preceding; there is therefore mnothing
unfair (as far at least as canal irrigation is concerned) in now com-
paring these villages with those examined a year later;for if a
corresponding decrease in spleen disease had takeu place in them,
the comparison would have given a trifle more in favor of the unir-
rigated parts. The numbers within the dotted lines, 1 believe, may
be safely taken as they stand, and they will be found to complete a
very important chain of observations. It is much to be regretted
that our enquiries in this part of the country were so much confined
to places in the immediate vicinity of the Canal. The reason of this
has already been fully explained ; but it may not be unimportant here
further to state, that I was entirely ignorvant of the nature of the
country to be gone over, aud that whenever we did diverge to the
right or left (although of course consulted on the oceasion) [ neces-
sarily put myself under the guidance of Major Baker. This will remove
all suspicion that I selected favorable specimens of unirricated locali-
ties : indeed, during the whole course of the enquiry I made it a rule
to interfere as little as possible, either with the particular places, or
particular persons to be subjected to examination. It is however also
due to Major Baker, to record my entire conviction of his scrupulous
impartiality throughont the investigation; and to sbate, that along
the whole course of the west of Jumna Canals he advisedly selected
the worst localities, and conducted me to every Canal, Town or Village,
known or reported to be the most unhealthy.

6th. If any reliance is to be placed on the general fidelity of the
Medical examinations, no one can cast his eye over the Plan without
being struck with the astonishing difference between the mnumbers
belonging to the irrigated and unirrigated parts; or at once acknowledg-
ing, that some cause or causes, intimately connected with this Canal,
contribute in a remarkable degree to the production of spleen disease.

7th. Run the eye up the Rohtuck branch as far as Gohana, and
compare the two unirrigated villages on the east bank of the Canal,
with any two irrigated ones in the vicinity. The difference 1s great,
but perhaps, it is accidental and depending on causes unconnected
with Canals or Canal irrigation. Begin then again at Rair, the head
of the Delhie branch, proceed downwards noting the numbers as you
pass the eye along; stop at Jooah, look towards the west and con-
trast the group of unirrigating villages with any equal number from
Rair to Delhie which use Canal irrigation. The difference here is
indeed most remarkable. Surely this 1s more than accidental !

8th. Pursue now the long lines of unirrigated villages from the
west of the Nujufghur Jheels to within a few miles of Hansie, and
from the termination of the Bootana branches to the same point.
Compare the numbers with those belonging to any irrigated tract to
be found in this Plan ; but especially observe the sudden and remark-
able change which occurs the moment we come within the irrigated
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14th. Pmceading upwards, remark ~particularly the sudden
change which takes place in the immediate neighbourhood of the
Town of Shamlee,* how the numbers at once attain the maximum
rates, and continue very high, specially in the villages near the Canal,
until we come to the high land above Seharun pore, where the numbers

almost as suddenly return to low rates and so continue up to the Canal’s
head.

15th. Tt will be further perceived that the villages situated in
the low “khadir” of the Ganges, Jumna and Hindoon Rivers often,
but not uniformly, exhibit high numbers. Fivally turn the eye to the
long line of villages from Roorkhi to Meerut and from Meerut to the
banks of the Hindoon ; the whole of this tract of country is in a
high state of cultivation; the lands are either altogether unirrigated
or irrigated from Wells: the whole enjoys the most remarkable exemp-
tion from spleen disease,

16th. Having finished a rapid survey of the plans, it is now the
proper time to enquire, if any remarkable local circumstancos are
common to all,those tracts where spleen disease generally prevails, and
especially what conditions we find common to the central division of
the Dooab, and the Delhie branch of the Kurnaul Canal,

17th. The peculiar geographical features of the high land on the
right bank of the Jumna have been fully explained in the body of the
Report, and it is there shown how the banks of a Canal, originally
constructed without any view to preserving the drainage of the country,
have every where impeded or absolutely obstructed it. To obstruct
the natural drainage of a country subject to copious periodical rains,
and having a hot climate, is obviously to flood it in the most mischiev-.
ous manner; all this literally happens in most parts of the ecountry
traversed by the branches of the Kurnaul Canal, but more especially be-
tween Kurnaul and Delhie, where also the low or “khadir” land bor-
dering the Jumna, is every where saturated with excess of moisture,

18th. With a few isolated exceptions, the soil of the irrigated
lands, lying on the right bank of the Jumna is generally stiff and re-
tentive of water, and it is easy to conceive how Canal rrigation prae-
tised under such circumstances must aggravate all the evils of an
obstructed drainage.

19th.. The country on the left bank of the Jumna through which
the Dooab Canal passesis of a very unequal character.

20th. The main features of the southern division excluding the
“ khadir” lands are perfect surface drainage and a light permeable
fertile soil. The Canal irrigation is Jhere carried on by “ Rajbahas”

* It was agreed to exclude Shamles from the Medical examinations, being a notorious-
Iy unhealthy town with little Canal irrigation.
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25th.  But the question of greatest importance still remains to be
discussed, viz., how far do the facts of the case before us support the
position, “that the amount of spleen disease found in any tract of
country is a fair average measure of the amount and intensity of the
malarious influences to which its inhabitants have been expnse({ e

26th. Had this been susceptible of direct proof, this test would
never have been required ; but I trust I shall be able to adduce such
evidence of another kind as will amount to the strongest possible con-
firmation of the soundness of my position. Tt is no new doctrine of
mine, that intermittent and remittent fevers are the usual ante-
cedents to enlargement of the spleen, or that the remote cause of such
fevers is malaria or marsh miasma. Both these opinions are alike
based on general experience and observation. All of originality I can
claim, 1s the practical application I have made of the well-known, and
universally admitted connection between malarious fevers and organic
disease of a certain viscus.

27th, It has been shown above that wherever Canal irrigation
is practiséd in parts where the drainage has been seriously obstructed,
there spleen disease is generally found to an extraordinary extent ;
that the same occurs in extensive marshy tracts; in parts subject to
annual inundations ; and usually, in the low moist © khadir ¥ lands
found near the margins of large Rivers. Now all will admit that
these are precisely the situations in which we might expect to meet
with intermittent and remittent fevers ; especially if the soil is at the
same time stiff and retentive. The general prevalence of spleen
disease in these wery localities, and its comparative rareness in all
others, having an opposite character, is, in the absence of more direct
proof, the most striking verification of the doctrine, which it is possi-
ble to conceive,

28th. But we are not entirely without evidence of a more direct
nature. The Tables appended to the Report exhibit the percentage
of adults attacked with fever in three successive years, at each place
visited. These numbers, if richtly understood, afford a very valuable
description of testimony; but as they are liable, without particular
caution, to be misconceived or improperly applied, the following expla-
nation of their value becomes necessary.

29th. In describing the mauner in which these numbers were
obtained, it was stated, that each adult examined was asked “if he had

Nore-—It was my original intention to collect and to procure analysis of the
various soils of the parts visited, but unless such specimens had been selected with the
ﬁmateat care, acd the analysis conducted with the most scientific aceuracy, it could only

ave served further to complicate an obscure and difficult subject. The greu.t. length of
time which this would have occupied caused me to abandon the idea. This is less to be

regretted, as all attempta to connect the production of malaria with certain chemical ‘:;Em
dients of the soil have hitherto entirely failed in the hands of the most scientific chemists

of Europe.
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have only then to suppose (which we are fully authorized to do), that
where the greatest numbers were seized, the attacks were most severs
and most recurring ; that in the three first instances above given, the
severity and obstinacy of the disease was often above, and in the three
last instances often below the point at which organic disease arises,
and we obtain another and most striking confirmation of the sound-
ness of the theory of the spleen test.

32nd. Need I here repeat, what I have so distinctly stated in
another place, viz, that I do not pretend that this test will indicate the

presence of the remote causes of all fevers, or even of all endemic
diseases of this class ?

g3rd. If I had detected but a few cases of spleen here and there
and could only show a trifling excess of that disease in certain locali-
ties, I admit little dependence vould have been placed on a test of this
nature. But the facts before us are very different. The amount of
spleen disease found in certain situations is prodigious, and the differ-
ence in this respect, in others, often in close proximity, and only differ-
ing in those conditions which all admit to be favorable to the produc-
tion of malaria, is most wonderful.

34th. If the explanation T have given be rejected, I am utterly
at a loss to conceive what other can be offered, to account for the sin-
gular phenomena exhibited in the accompanying plans.

3oth. Asfor the facts, which rest alone on my professional tes-
timony, I am under no concern, knowing well they can be verified at
any time, by any competent person. From first to last, I kept steadily
in view, that I could have no personal interest in any result, not
strictly and substantially true; and I took so many precautions only
to register such cases as admitted of no doubt, and moreover had the
advantage of comparing two sets of observations made in two separate
seasons, that I can afford securely to abide the result of any future

enquiry ; due allowance being made for any decided change in the

character of the seasons,

36th. Again, if I bad always found what I looked for, others
might have suspected the accuracy of my observations. Nay, I might
have had reason to suspect myself ; but Major Baker knows that I was
early obliged to confess how 1mpossible it is, in any single instance,
to pronounce a confident opinion, from a mere hasty inspection of the
external features of a place, and that in some instances the result was
the very opposite of what I expected.

37th. These exceptions, when they occurred, were a source of
disappointment, but now that the whole results are before me, I see
in this very uncertainty a confirmation of my general fidelity ; not
that such exceptions confirm the rule, but they show, that I make no
pretension to that suspicious degree of accuracy which is incompatible
with investigations of this kind,
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spleen test, that I shall relate a few of them, at the risk of being
tedious.

42nd. We had been passing through a comparatively healthy
portion of the Dooab or Saharunpore Canal, when the point came to be
discussed whether or not Shamli should be included in our medical
examinations. That town had been notorious for years past for its
extreme unhealthiness ; but its lands were only partially irrigated from
the Canal. By including it, therefore, we ran the risk of throwing blame
on Canal irrigation for disease, which, in this instance, obviously

depended in a great measure, on other causes. For these reasons it .

was determined to exclude Shamli from our returns, I had not seen
any map, and had mno knowledge of the position of Shamli
beyond a vague idea that we should pass it in a day or two.
Next morning, I was conducted by Lieutenant Smith, of Engi-
ueers, to the village of Mundait (see plan No. 2,) the site of which
appeared favorable, the whole of the surrounding lands perfectly dry,
and the soil light and fertile. I remarked, “We, ought to have a
favorable result here.” I then commenced the usual examinations,
and to my extreme surprise found the test indicating the maximum of
malaria. To add to my perplexity, the persons interrogated did not
acknowledge any unusual amount of fever. I could not help conclud-
ing that the test had at last completely failed me. When the examin-
ation was finished, I confess T was not a little gratified to learn from
Lieutenant Smith, that the notorious Shamli, although concealed from
view by the neighbouring hedges, was only half @ mile distant, and
that the ground we were then on was annually submerged by the
overflowing of the adjoining Shamli Nulla. In point of fact (as I
afterwards learnt) we had just then entered upon an extensive
unhealthy tract. A few miles further on, and the whole aspect of the
Canal and country was suddenly and entirely altered ; but at Mundait,
this was not perceived. The true character of the locality was at once
detected by the test defore a single visible sign appeared to indicate
the change.

43rd. The spleen test stood higher in my estimation than ever,
the more so perhaps that I had doubted its veracity at the very time
when its practical utility was most clearly exhibited. .

44th. When residing with Major Baker at Roorkhi (the Head
Quarters of the Ganges Canal Establishment), I was asked by that
Officer to examine the non-irrigating village of Punniala (a few miles
to the south of Roorkhi)and which he suspected would turn out badly.
It had a large shallow tank on one side, viz, from S. Eto 5. W. On
the west were rice fields and small shallow tanks. On the east a grove
of fine mangoe trees, and about halfa mile beyond in this dll‘ectlcr_n,
a considerable extent of low land, then dry, but wet and swampy 1n
the rainy season. Few would hesitate to pronounce such a locality
decidedly malarious. The test, however, only indicated a moderate
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degree of malaria, and the inhabitants persisted in declaring that they
were not mauch afflicted with fever. Inquiries afterwards made at
Roorkhi fully corroborated this statement of the people. My con-

jecture is that the very ewcess of moisture in the rainy seasonand the
" ‘belt of fine trees between the village and low swampy ground save
this locality from mischief; but in whatever way it is accounted for,
there is little doubt that the village of Punniala is not decidedly
unhealthy.

45th. On our way to Hurdwar we stopped at Sunthul Shah (see
lan No. 2,) a non-irrigating village, on a good and perfectly dry site.
he upper soil was sandy, and not a jheel or pool of water visible in
any direction. The village last examined, was tolerably healthy, and
I expected this would turn out even better; but here again I was
deceived, and surprised to find an unusually large amount of spleen
disease, the inhabitants without a dissenting voice declaring that they
were greatly afflicted with fever in the rainy season. After hearing
Lieut. Yule’s explanation, the mystery was completely solved. It
appears that this village is built close to the right bank of the Putthee,
a river or nulla with a narrow channel, which becomes so suddenly
filled in the rains by several hill torrents that it overflows, and
inundates the whole ground to the north of the village up to the walls
of the houses. The soil too, although it has a stratum of sand
deposited on its surface, is below very stiff clay, and where there are
cart tracks, is cut up into the deepest and most rugged ruts.

46th., Judging from external features alone, who would hesitate
to encamp an army near Mundait or Sunthul Shah ? The mistake
would hereafter be discovered to the cost of that army. By the spleen
test, the real character of these localities was detected in a few
minutes,

47th. The following circumstance first suggested to II'.Ij; mind the
probable value of the test of organie disease.

48th. In the cold weather of 1843-44 I was directed by my
Commanding Officer to report on the physical efficiency of the
Europeans of the 1st Brigade Horse Artillery, who had suffered so
severely from the Kurnaul fever during the three or four previous
months. On this occasion, I made a minute and careful exploration
of the abdominal region of every man in the corps, and was surprised
to find so great a number of them laboring under some degree of
chronie enlargement of the liver and spleen, which would not otherwise
have attracted attention. The women and children were even in a
worse state ; but in them the organ affected was almost uniformly the
spleen. Suppose I had made this examination without any knowledge
of the previous history of the detachment, could I have hesitated in
anﬂuncing that they were then im, or had recently been removed
rom, an unhealthy locality 7 or that the diseases from which they had
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chiefly suffered, were intermittent and remittent fevers? On this hint
I afterwards acted, and when I found a whole native community
afflicted with organic disease of the spleen, could I hesitate in coming
to the same conclusions 2 The converse of the proposition is not so
obvious, viz, that where the inhabitants are free from organic
disease, the locality is healthy, for it is possible they may have suffered
from causes unconnected with malaria, and from diseases which leave
no such marks behind,

49th. Our reasons for adopting such a test asthe one above
deseribed, instead of the more direct and obvious methods of calling
for the sick at each place, comparing their number with that of the
healthy population, &ec., &c., have already been explained in the body
of the report and in Appendix B. But for the benefit of European
readers it will be necessary to advert more particularly to the causes
which rendered the ordinary modes of procedure impossible in the
present case.

First—We were sent to investigate the nature and causes of a
disease, the force of which had passed by before the Commitee com-
menced its labors, and of which not a single authentic record remained
among the agrienltural population, except in the effects it might have
left on the persons of those who had been subjected to its influence.

Second.—At the time the Canal enquiry was ordered, there
existed two parties violently opposed to each other, and holding entire-
ly different opinions as to the nature and causes of the sickness which
had prevailed along the banks of the Canal and other portions of
the North-Western Provinces ; one contending that the Canal was the
sole canse of the disease—the other as resolutely maintaining that it
was a pure epidemie, with which the Canal had nothing to do, even as
an accessary or aggravating cause. It was highly necessary that the
members of the Committee should avoid all suspicion of being the
partisans of either of these parties ; and we consequently refrained from
soliciting or recording the opinions and impressions of the natives as to
the connection of the sickness with Canal irrigation, forif our object
had been to defend preconceived opinions we could have so shaped our
questions, and so intimated our wishes, as to have obtained any amount
of native opinions on eitker side. All such evidence, we knew, would
have been rejected as uncertain and suspicious by both parties,

Phird.—1If we had been dealing with a present instead of a past
disease, the following obstacles would have opposed themselves to any of
the usual modes of proceeding which would have followed in Europe.
The natives of these provinces, especially if they have had little inter-
course with Europeans, entertain the most absurd notions of our medical
science : they either expect from it eures literally miraculous, or they
reject it altogether as hurtful. They are moreover capable of believ-
ing the grossest absurdities as to our motives for interfering with mat-
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healthy years, and when the purely local causes of disease are uncom-
plicated with any powerful and extensive epidemic influence.

65th. If the facts exhibited in the accompanying plans be received
as correct, and the arguments deduced from them be admitted as
sound, the whole will be found to involve a principle eapable of the
most important and extensive practical application, and which I now
proceed to explain as a corollary to the other results of the Canal
Committee.

56th. It is now generally admitted, and has been most fully
confirmed by our recent observations, that, although certain general
principles are unquestionably true and deserving of the most careful
consideration, there are no infallible marks, by which we can at once
distinguish between a healthy and unhealthy locality. It is much
to be regretted that the hasty and confident predictions of medieal
men, too often falsified by the result, have tended to bring their
judgment on such matters into disrepute, and have led both Govern-
ment and Military Commanders often to disregard some of the best
established general truths, to the incaleulable loss of life and property.

57th. It is the acknowledged difficulty, as well as the great im-
portance, of being able to decide at once in particular instances, that
constitutes the value of some other corroborative test, which can be
easily applied wherever there are inhabitants. The following rules,

“carefully applied, will, I feel confident, never fail to give important
information, in so far as disease depends on local malarious influences.

First—However healthy a locality may appear in other respects,
if its native inhabitants are generally afflicted with organic disease of
the spleen, there, beyond all doubt, does much malaria exist, and there
also, will European and native troops suffer, especially in all unhealthy
years or 5easons.

Second—If a district has the ordinary marks of a malarious locali-
ty, and its native inhabitants are notwithstanding found free from
disease of the spleen, the presumption is, that malariais not present in
any intensity ; but strangers may suffer, where permanent residents
escape, :

Thivd.—Again, if it has the usual characters of a healthy locality,
and its native inhabitants are entirely or almost free from spleen
disease, it may be confidently selected as a good position for European

and native troops.

58th. I do not for a moment forget, that there are other efficient
causes of human disease, besides malaria, and that to some of these the
European soldier is especially obmoxious—such as excessive heat;
great and sudden alternations of temperature; epidemic influences of
various kinds, &c. &c. Of the existence of such causes, the spleen
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harmless. Fine trees, not so closely planted as to impede ventila-
tion, are desirable. Such a locality will generally have a gentle
inclination in one, or several directions, often inwisible to the un-
assisted eye, but sufficient for good drainage.

G3rd. I need say nothing here of palpable swamps and marshes,
or extensive dense Indian jungles: all know such situations are to be
avoided if possible. But the following are not so obvious or general-
ly known.

64th. The belt of moist low and often fertile land, found alter-
nately on one or other side of large rivers in these proyinces, is
generally to be avoided as unhealthy. There are, however, some
notable exceptions to this rule. Villages built on the verge of the
high land overhanging a low unhealthy Fkhadir tract are sometimes
in as bad a position as if situated in the low land. To this rule also
there are exceptions. Isolated elevationsin low moist tracts are
often the worst positions which can be chosen.

65th. All cup-like depressions, even if so gentle as to appear to
the eye a perfect flat, are to be avoided. Such localities may be free
from jheels, or stagnant water, may be cultivated throughout, and
bearing fine crops ; yet if the soil be stiff and retentive, and the lands
irricated, they may turn out more unhealthy than the worst apparent
marshes. ’

66th. In some parts, and especially in the neighbourhood of the
Nujufghur jheels, we found disease to bear an almost exact ratio to the
nearness of the water to the surface; but in other situations the peo-
ple were perfectly healthy, although the water in the wells was only a
few feet from it,

67th. The subject of the local and remediable causes of disease
is aftracting great attention at home, where so much has already been
done in this department ; but in this country, where such measures are
far more urgently required, very little has yet been attempted. The
evils of impeded drainage have long been fully appreciated in Europe.
What some of its effects are in India, the accompanying plans will
sufficiently demonstrate. The recent Capal Committee 1s perhaps the
first methodical attempt ever made in this country to ascertain the
local causes of disease, in order that they may _be remedied ; and _i'l'
though, I hope, good will result, as far as the improved cnnstqmctl_ﬂn
of irrigating canals is concerned, I need not say how much remans
every where to be done.

GSth. 1t is an error to say that all the mischief we witness in
India, is inseparably connected with the climate ; for healthy and un-
healthy localities are everywhere found in close 1:-roxumt%r. i_It 18
equally unreasonable to assert that all these local sources o u(sle:iﬁe
are beyond remedy. Some are so perhaps, and when known, (and the
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sooner they are known the better,) can only be avoided ; but that the
majority are capable of being removed, or greatly diminished, all ex-
perience tends to establish.

69th. I believe that profitable irrigation and improved drainage,
instead of being incompatible, may very often be made to assist and
promote each other. Major Dixon’s measures seem to be a valuable
example of this, and some similar system might be followed with
advantage in various parts of India. Intheprotected Sikh States, for
instance, the people are in the habit of damming up the streams which
traverse the country, flooding their own lands with a mischievous excess
of water, and thus depriving their neighbours below of their proper
share. How much good would a proper and fair distribution of water
do, both for the agriculture and salubrity of such a country ?

70th. The whole of this subject is of the most vital importance
both to the Government and people of British India.

71st. All men admit that “prevention of human disease is better
than cure,” but it is neither so obvious nor so generally known, though
equally true, that it is mot only better in itself, but more certainly
attained and more eflicaciously applied. The progress of medicine, as
a curative art, has been slow and uneertain, and can claim no compari-
gson with the improvements which have taken place within the last
150 years, in the fur befter art of preserving health, For one life now
saved by physie, 100 might be preserved from fatal disease, by improv-
ed drainage, ventilation, cleanliness, &e. &e.

72nd. The present attempt to confer on the natives of India the
benefits of European medical science is worthy of a humane and liberal
CGovernment. Yet if its success were to exceed the expectations even
of the most sanguine, if every native town had its Hospital and Dis-
pensary conducted on European principles, every village ifs educated
practitioner, and all classes eager to resort to them for medical aid, the
advantage to the health and well being of the mass of the people,
would not be a tithe of what would result from general and well-
directed measures for removing or alleviating the local causes of
disease.

(Signed) T. E. DEMPSTER.
Loodianah, 1st August, 1847.

P. S.—Several medical men having found diffieulty in clearly
comprehending how an irrigating canal comes to obstruct the drain-
age of the country through which it passes, I give the following ex-
planation, as being more easily understood by persons who have not

turned their attention to such subjects, than the one alluded to in the
report.
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. The west of Jumna canal was a work originally eonstructed
by the Moosulman Government of Delhie, and only re-opened by
us. The native Engineer, instead of taking the levels of the country,
simply observed what was the natural course of the drainage
water; and finding a considerable water c¢hannel running nearly
i the direction required, he put his canal into it, following its
most minute and tortuous windings. He was thus able at a small
expense of engineering science to construet a canal, which he was
sure would flow in the proper direction. Now, if we thus occupy the
prineipal drainage chamnel of a country with an artificial canal,
then mtroduce so much water, as will bring its level up to that
of the lands through which it passes; a lower level will not do for
irrigation ; and lastly, add banks higher still ; it is obvious, that no
more draimage water can flow off in this direction; ‘and, if no
other efficient drainage channel exist, it is equally obvious that
during and after the periodical rains, such lands must be flooded
in the manner most prejudicial to health, that is, be long kept in
the mid condition between moisture and dryness.

~ The annexed sketch of Kurnaul will serve to elucidate this
point. In former days the drainage water of this part of the
country was carried off by a natural water course, mow occupied
by the canal. For years after the canal was re-opened, the level
«of the water at this point was lower than that of the low khadir
Jand lying between the canal and cantomments, and so lone as this
was the case, the canal still served the purpose of a ﬁmiuage
channel, But when a large additional supply of water was brought
down and the level permanently raised to that of the fields on
the east, (now irrigated,) the water from the high land of the
cantonment found its way as usual into the low Tehadir eround,
but could get mo further. The canal, instead of serving as a drain,
acted in the opposite manner ; for its water freely percolated the banks
and kept the whole of the low land saturated with moisture even in
the driest seasons of the year.

- The chain of jheels at the back ef the city, formerly drained
itself into the canal channel ; now, a constant stream of water flows
from the canal info those jheels. This fact aptly illustrates the
whole matter, : : :
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