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Tne present Report embodies the results of observations which have been

Soil.conditions in relation to dis-  CArTied out with a view of determining to what ex-
. tent peculiar conditions or changes of condition in
the soil in Calentta affect the prevalence of disease in general, and of certain
diseases in particular.

The phenomena forming the subjects of observation were :—

(1) The amount of moisture in the soil ;
(2) The temperature of the seil; and
(3) The amount of carbonie acid in soil-air.

As is well known, marked attention has lately been directed to the import-
ance of soil-meteorology as affecting the prevalence of disease, and it formed
one of the subjects to which our attention was directed by the Army Sanitary
Commission and by Dr. Parkes. Most careful observations have been |:-uhIE5hc;1
by Dr. Max von Pettenkofer and other savants regarding it—indeed, it was at
the special sugzestion of Dr. von Pettenkofer that some of the observations here
recorded were undertaken.

Observations on the varying conditions of soil-moisture as indiecated by
water-level and rain-fall have been ecarvied out in
many places in India for some years, and although,
owing to the difficulties incident on the beginning of any entirely new series of

Obsorvatlons on woler-level
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observations, the results have not as yet been so generally satisfactory as might
have been desired, still a large number of thoroughly trustworthy data have
been already accumulated regarding the matter. These will be made the sub-
ject of aspecial Report herveafter ; in the meantime, we have limited ourselves
to the ecnsideration of the phenomena observed during a complete year in
Calentta, where the observations have been conducted so as to furnish data for
comparison with similar observations which have been, and may still be, record-
ed elsewhere in India.

Observations on the temperature and carbonic acid-contents of the soil

Temporaturs of the soil and car-  1IAVE Never, so far as we arc aware, been carried
P L N e out in this country, and even in Europe they have
been made only in a few isolated localities. We wonld therefore take the
present opportunity of pointing out their value and of pressing on the atten-
tion of the Meteorological Department the importanee of investigating and
recoriding some of the more prominent features of sub-soil phenomena. '

From an etiological point of view it is obviously quite insuflicient to be
informed merely of atmospheric meteorology and to remain in fotal ignorance
of tellurie conditions. This view of the case is becoming more and more
realized in Europe, and the value and importance of acquiring the necessary
data in this country cannot be over-estimated.

We have thought it better to confine our attention to the consideration
of the phenomena presented by a period during
which our observations on soil-conditions were
most numerous and of the most varied nature, but data regarding water-level
and soil temperature for a considerably longer period are given in the accom-
panying tables.

The period speeially eonsidered ranges from the month of July 1873 to
Aungust 1874, and for this period full details are given regarding the tempera-
ture and carbonie acid-contents of the soil at 3 and 6 feet from the surface. The
coincident phenomena of rain-fall, atmospherie temperature, and velocity of
wind are also given, together with the statisties of total mortality ; of mortality
from cholera ; and of the prevalence of fever and dysentery.

Figures regarding all these phenomena will be found in the tables
(T—V1) and the relations which they bear to one another are, moreover, graph-
ically represented in a series of dingrams of graduated curves. An addi-
tional diagram has also been construeted showing the monthly fluctuation in
the earbonie acid of the soil-air as compared with the results of the experiments
conducted in Munich by von Pettenkofer.

Feriod specially reviewsd,

{1.)—Mode in which the Observations hav]e] 't:ceen conducted and the sources of the various
ata,

It will be econvenient, before proceeding to deseribe the results of the
ohservations, to give a brief account of the sources from which the data were
derived and the means by which they were obtained.

(1) — Carbonic deid of the Soil-dir.

The data on this point were obtained by our own observations. During a
Means adopted in estimating the  considerable portion of the period under review the
amount of carbonis neidinthe 29t o xperiments were made with recard to one locality
ouly, but subsequently another series was undertaken so as to ascertain the
amount of carbonic acid in two localities separated from each other by about
50 vards.

" The depths selected for ohservations were in both eases 3and 6 feet
respectively : observations at a lower level were not attempted, as it did not
seem to be desirable to go deeper into a soil suchas that of Caleatta where the
water-level is for a considerable portion of the year so superficial as to cause
saturation of the soil at a short distance beneath the surface.

The method adopted for conveying the air from the soil at these depths
Description of apparatas employ- Was very simple. Two lead tubes were procured,
ediooblain theairfromthe soil; - apd af one end of each a hollow perforated bulb
was soldered. A pit was dug in the soil—the ordinary alluvial soil of Caleutta
—perfectly free from all sources of surface pollution, and which had probably
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not been disturbed for a quarter of a century., Oneof these tubes was passed
through the bottom of an ordinary flower pot, inverted, and perforated in
numerous places.  Below and surrounding this pot fragments of earthen-ware
were arranged so as to keep the earth from plugging the orificesin the bulbous
extremity of the leaden tube. The pit was now filled up to within 3 feet
of the surface and the other tube introduced and similarly protected from
h[‘it!g ]}lltgL,"ml ]]J" the fine soil ; the earth was then I]{!‘.{Ll]l_',"l.l up and well beaten
down, until it reached the level of the surface.

The other pit was of a similar kind, and the leaden pipes were introduced and
protected in the same manner. The observations in each ease were not under-
talken until a considerable period had elapsed, so as to allow the soil to regain
its ordinary condition.

The tubes were then eonducted info a room and attached to an aspirator
capable of holding thirty-eizht and a half litres,

The remarks made by Dr. von Pettenkofer with reference to the ease with
which air eould be made to pass either way through the tubes which he had
introduced into the earth apply with equal force to our own tubes.  Air could
be blown through the tubes with the createst ease, so much so that we coulid
not for certain distinguish the pipes which had been lodged in the earth
from a pipe of similar length placed alongside them, but with both its
ends opening into the free air, by blowing alternately through them. This
faet of itself testifies to the readiness with which intercommunieation occurs
between the atmosphere and the sub-soil air.

Attached to the aspirator—intervening between it and the pipe leading
and to detormine the smeunt of iNto the soil—were the usual appliances for esti-
L maling the amount of carbonie acid by the Baryta
process, as devised by von Pettenkofer many years ago, and which is fully
explained in all modern treatises on chemistry, Bricfly deseribed, the metivod
consists in causing the air under examination to pass through a flask containing
a solution of baryta of known alkalinity, and sulsequently ascertaining how
much of the alkalinity has disappeared (by the passage through it of air con-
taining carbonie acid) by means of a smmf:n':i solution of oxalic acid—
turmerie paper being employed in preference to litmus for ascertaining the
precise stage when the solution becomes nenteal,

This information having been obtained, the precise amount of earbonic
acid was caleulated by the method usually adopted in connection with
volumetric analyses. As it is unnecessary to reproduce all these fisures,
we have confined ourselves to giving tables of the amount of carbonic acid
per 1,000 volumes of soil-air at 0° C. and at 760 m. m. barometric pressure.
Our acknowledgments are due to Mr. C. . Woad, the Officiating Pro-
fessor of Chemistry at the Medieal College, for valuable aid in indicating the
simplest and most aceurate method of recording the data required in connection
with this matter.

(b)y—Soil Temperature,

The data recorded on this point are also the result of our own observations
The wrrangements adopted in eon, amdd  were nlljt-'.lilmd in the following manner :—A
tomporature. shallow shaft or well was sunk toa depth of slightly
aver 6 feet in the ordinary alluvium of Caleutta, The shalt havine been made
of suflicient eapacity to allow of ecasy entrance, was lined with bricks and mor-
tar. An opening was left in the floor to allow of easy drainage of any sur-
face water which might obtain entrance, and two openings were left in the brick-
work of one side of the shaft at depths of 3 and G feet, respectively, leading into
wide tubes of perforated zine, which penetrated the seil horizontally from the
outer surface of the brick-work and terminated in open extremities in the earth,
These tubes were of suflicient dinmeter to allow of a narrow board, earry-
ing the thermometers, being pushed into them.  The thermometer board had a
wooden plug and handle which fitted into the mouth of the tube whilst the
opening in the brick-work was elosed by an aceurately adjusted wooden cover,
and further seeured by being coated externally with moist elay.
A thick wooden lid, covered by a layer of turf, closed the mouth of the
shaft, and the entrance of rain or aceess of sun to the cover was prevented by
means of a thateh roof about 3 feet above the ground.
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Observations were made daily at 11 A, u., and the thermometers imme-
diately returned to their places in the perforated zine tubes let into the earth,
care being taken to raise the temperature of the minimum and to depress that
of the maximum, respectively, considerably above and below the temperature
of the soil.

(¢)—Open-dir Temperature ; (d)—Rain-fall ; and (¢) Wind-velocity.

The figures in Tables I—VI, upon which the charts are based, of daily
and average weekly atmospheric temperature; of
rain-fall ; and of the velocity of the wind were ob-
tained from the * Abstract of the Results of the Hourly Meteorological Ob-
servations taken at the Surveyor General's Office, Caleutta™ as published in
the Proceedings of the Asiatic Society of Bengal ; but the monthly statements
in Table VI of the atmospherie temperature and rain-fall are from the Annual
Reports of the Meteorologieal Reporter to the Government of Bengal,

Bourco of Motoorological dols.

(f)— WFaler-level.

The observations on the fluctuation in the water-level are those which
e waterJevel observationstaken  DAVE been registered under the superintendence of
ut Alipose. Dr. Sidney Lt neh at the Alipore Jail. The data
extend from February 1872 to the present time. The weekiy averages in the
variations of level for one year's observations, the year specially under review,
have been given; but only the monthly fluctuation for the remaining periods
(Table VIL page 142) as the daily figures, or even those of the weekly mean of
the observations, would oceupy too great space.

(g)—>Statistics of Disease,

The figures of general moriality and of mortality from cholera which
Tho statistica of total martality, are given in Tables I to VI are those furnished to
gholers mortality, feversand dyeed  the Office of the Health Officer of Caleutta.
Those regarding fever and dysentery are derived from the Hospital Registers of
the i’umir_-m". nlld Alipore Jails; they represent, not the mortality, but the
number of eases, and were selected as being presumably more aceurate than
those furnished by the Police to the Municipality. As the population of the
jails averages ﬂnh about 3,000, it was not considered large enough to furnish
information with regard to the general prevalence of cholera with sufficient
distinctness. We are under ":rmt obligations to both Dr. Sidney Lynch of
the Alipore, and Dr. Coull Mackenzie of the Presidency Jails, for the valuable
aid which they have given us on very many oceasions in conneetion with our
work and for the many data which they have always most readily placed at
our disposal.
Having made these introductory explanations with regard to the data
which we have brought together, we now proceed to consider the result of the
observalions as slmn n in the accompanying tables and diagrammatic charts.
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Weekly averages of the amonnt of Cavlonie Acid in fhe Soil; Sod Temperature, Se., in relation o disecse— TueblelT,
Janwary and February 1874,
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Weekly averages of the amount of Carlonic Aeid in the Ssil; 8%l Tewperature, §e., in relation fo disesse—Tulle T,
March and April 1874,
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THE S80IL IN ITS RELATION TO DISEASE.

Weekly wverages of the amonnt of Carbowic Acid in the Soil; 8oif Temperature, &e., in relation fo disease—Tiuble FT,
May and Juse 1874,
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THE S0IL IN ITS RELATION To DISEASE, 11

{2).—The finctuations in the amount of Carbonic Acid in the Seil.

It may be premised that the estimation of the amount of earbonic acid in
Thecarbonio acid taken ssanin- (he s0il was not undertaken under the idea that
L e this gas itsell exerts muech influence on the preva-
lence of disease, but becanse its amount may be taken as a convenient and fairly
accurate index of the degree of the various organie processes taking place be-
tween the water-level and the surface,

(a)—dverage aimount of Carbonic Adeid in the Soil of Culentia az compared with
that of Munich—(Diagram I.)

The levels at which the abservations were made were not the same in the
The depthaatwhichthoobssrva. [WO localities, those in Caleutta being made at
tions werd tuken. 3and & feet from the surface; those in Munich
at 5 and 14 feet, This must be taken into account in the comparison; still,
allowing all due weight to this circumstance, very considerable differences are
evident in the results.
In Caleutta, the mazimum in the upper layer occurred in September, with
11 volumes per 1,000,  In Munich, the marina in
the two vears shown in the diagram oceurred in
Aungust and July respectively, with 10 and 14 volumes per 1,000, The mini-
munt in the upper layer in Caleutta oceurved in May with 4 volumes per 1,000,
In Munich, in January and in March, with 2 and 3 volumes per 1,000, respec-
tively.
"The mazimum in the lower layer ocenrred in Caleutta in September, with
12 volumes per 1,000. In Munich, the wmazima
oceurred in August and July, with 16 and 26 vol-
umes per 1,000, In Calentta, the minimem ocenrved in July with 7 volumes
per 1,000; but in Mumich in January and February with 3 and 5 volumes
per 1,000, respeetively.

The upper layer.

The lower layer.

(0. )— The fluctuations in the amownt of Carbonic deid in the Soils of Calenlla
aid Munich eompared, :

In Caleutta, beginning with November, in the upper layer we find a
gradual and continuous fall until May ; a slight
vise in June; a slight fall in July followed by a
ereat and rapid rise in August and September.  In Munich, beginning with the
same month, we find slight falls to the minima in January and February; a
slight rise and fall in March and April, respectively, followed by a rapil rise
to the maximn.

In Caleutta, in the lower layer, again starling from November, we find a
slicht rise in December followed by a fall until
March and April, succeeded by a slight rise in
Muay and a fall thenee to a minimum in July; the minimum being followed
by a rapid rise to the maximum in September. In Munich, there is first a fall
to the minima in January and February, and thence a continuous rise to the
maxima.

Both localities agree pretty elosely in the period at which the maxima
oecur, but the course of the fluctuations is otherwize very dilferent, for while
the minima in Caleutta occur in May and July, those in Munich occur in
January, February and March,

There is also an agreement in the approximation of the periods of maxima
and minima in the upper and lower |4:|.;|.|'|'.|1-' of the two loealities. There iz con-
siderable difference in regard to the relative amounts which the volumes of
carbonie acid in the upper and lower levels bear to one another, but this cannot
be regavded as of any mmportance, as it may have been due to the fact that the
levels of observation were not identical.

There is, however, one point in recard to this relation in which a distinet
difference can be traced in the two loealities, for, whilst in Munieh the guantities
of carbonic acid in the two layers approach one another most closely when low,
amil are most remobe when ot a maximom, the reverse is the ease in Caleulba—
the differenee in amount being least durving the period of maxima, and great
when the amount of carbonic acid is low,

The uppoer layer.

The lowar layer.,



12 THE SOIL IN ITS RELATION TO DISEASE,

In Munich, the points of maxima and minima appear to be determined by
temperature, whereas in Caleuntta, as we shall see further on, this is not the
case—moisture being the apparent determinant.

{e) —The quantitics of Carbonic Aeid present al different times in the Upper
and Lower Loagers of Soil in Calewtta.—( Dicgrams IT and TV.)

The diagram illustrating the proportion of carbonic acid present in the

N e R e G ui'ksull of the first locality selected for obser-

sstimated in the first  locality.  vation (Tubes No. 1) shows the weekly averages of

the zas in 1,000 volumes of soil-air. There is not

much calling for comment on this point, as the principal phenomena of the
fluctuations in amount of earbonic acid have been already pointed out,

One curious phenomenon appears in regard to both layers of soil, namely, a
sudden short rise in the amount of carbonic acid during the month of January.
The amount of earbonic acid present in the upper layer in July 1874 was
almost identical with that at the corresponding period of the previous year;
while that in the lower layer was greater in the second than in the first year.
In the upper layer a rapid rise is visible in June 1574, whilst in the lower the
amount continued low until the close of the observations. So far as the
evidence goes, it would appear that the period of minimum begins later, and is
continued to a later date in the lower than in the upper layer.

The sudden depression in the upper layer in May is very remarkable, and
no corresponding phenomenon oceurred in the case of the lower layer. Various
of these special phenomena characterising the separate layers may, apparently,
be explained, as will appear further on, but in the meantime attention is merely
directed to them.

The relations between the quantities of earbonie acid estimated in the upper

5 »ful and lower layers of soil in the second loeality selected
tmared 1a the ‘second leeatry. for observation—the set of tubes No. 2, Dincram
Tubas Ko, 2. r : FEEr

IV —resembled those in the former locality, in so far
that the amount of gas present in the lower layer of soil continuously exceeded
that in the upper one. The absolute differences in the quantities present in the
layers were, however, less.

The absolute minimum in the upper layer oeccurred in January with 3-8
volumes per 1,000, but second periods of extreme depression oceurred in February
and July. The maximum for the period of observation oceurred in January—
6 volumes per 1,000.

There were two periods of maximum amounts of earbonic acid in the
lower layer, the first in January—7 volumes per 1,000 ; the second in May,
also with 7 volumes per 1,000,

The absolute minimum occurred in August with 5 volumes per 1,000, but
there was a previous period of depression in January and March, also with
5 volumes per 1,000, In both Jayers there was a rise in January.

Both localities ngrm!{i in constantly showing a larger quantity of ecarbon.-

: ic acid in the lower than in the upper layer,
p.é"l'f‘.?;’;ﬁﬂﬁé’fﬁ““tﬂnﬂﬁﬁiﬂ.?i For purposes of more exact lr;uitlllrlri.sntl. attention
B must be confined to the period during which
both localities were subjected to observation. When this is done it
appears that the absolute quantities of earbonie acid present in the second
locality were, as a rule, less than those in the first, but that the periods of re-
lative depression and elevation in amount of carbonic acid exhibited a general
coincidence in both places. In the second loeality not only were the amounts
of carbonic acid less, but the fluctuations in the quantities present at different
times were also less than in the first lui_:ulj't}', This comes out Yery clua.:l'I:.'
in the following statement :—

Firsk I..l'u-ﬂi”,', Secomd  Locality.
Layer. FP, : o - =
Macimum, | Minimmam, Mazimuam. Mimintia.
|  Voleper 1000, | Wols perinod. | Vale per LoD Vile. par L0,
Upper 7 - l ] 1 ]
Lawel . 12 7 ] | 5
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THE SOIL IN ITS RELATION TO DISEASE. 13

The only point of interest whieh ealls for speeial remark in regard to this com-
parison is the demonstration which it affords of the oceurrence of loeal
variations in the amount of carbonie acid present in the soil of localities in
close proximity to one another, and to all appearance extremely similar in
: their nature. The sites of observation were not
Eﬂ&?ﬂiﬁgﬁ?ﬁ “l’uﬂ?u?ﬂ:l.l‘_égi‘ﬁf; more than 50 yards apart, and were both situated
" acincent lootliti®® at similar and eorvesponding distances from the
walls of one and the snme building, The processes going on in the soil in the
two places must have differed materiaily, in degree at all events, if not in kind ;
and if such processes oceurring in the soil have any influence on health, it is
obvious that people inhabiting one end of the building must bave heen
exposed to different hygienie eonditions from those living at the other end.
SBuch an observation is of special interest in comnection with the extremely
marked, and frequently apparently inexplicable, localisation in the distribu-
tion of cholera within narrow limits—even within the limits of individual
buildings.

{d}— Comparison af the amonunt of Carbonie Aeid preseat in the Soil with the
Tewmperature af the Seil al similar depths.—( Diagram 111.)

On consulting the tables and diagrams it beeomes at once clearly evident
Amonnts of carbonie acid met that the amount of carbonic acid present in the
detormined by soll-tempornture. soil at various times is not determined by the
mere coincident temperature of the soil. Maximnm temperature coincides
with minimum 2mount of carbonie acid at one period, and with a very large
amount of earbonie acid at another. The lines of temperature neither direct-
ly nor conversely correspond with those of earbonie acid. There is, however,
one curious phenomenon which comes out very distinetly during the period
over which the observations extend, and this is that the periods of maximum
difference in the gquantities of carbonie acid in the two layers of soil coincide
with the perinds of maximum difference of temperature in these layers. The
minimum differenee in the quantities of carbonie acid oceurred in Angust and
September, and during the same period the minimum difference of tempera-
ture also ocewrred. The two periods of maximum difference between the
amounts of earbonic acid in the two lavers of soil were first in December,
January and February, and second in May; at both of these periods maxi-
mum differences in temperature were also present.  Whether this be a mere
coincidence we do not feel prepared to say, but it may be pointed ount
that il the conditions of temperature be in any way |:.';'L1.|!~:;Lﬁ'.'n_,-]_v related to
the differences between the quantities of carbonie acid present in the lavers
of soil, the essentinl element 15 the {”fﬁ’.l"-r."m:ﬂ of temperature, not the alsolute
temperature of either layer individually.  The coineidence of maximuom differ-
ences of temperature amnd earbonie acid oeccarved at one time when the tempera-
ture of the lower layer of soil exceeded that of the upper one, and at another
when the reverse relation prevailed.

(gj—(‘m};}m:'j.;w.r rff the amonid of Cerlowie Aeid present i {he Soil with the
A Er;:{:mpﬁ;,'m:ﬂ T{:m.p-:';'mfm'e.— {_ﬂ .:‘agrm.r.p L”']

No clear relation of any kind ean be observed to exist between the atmos-
: pherie temperature and the amount of carbonie aeid
Alsmence of connection betwoen . . u "
mospheric tempersture and amount  present in the soil - periods of extreme elevation
af enrlonke soid in the scil, - . . iz :
and depression of the latter ocenrring coincident-
ly with conditions of temperature showing no corresponding changes,

(f1— Comparison of the amount of Carbonic Adeid in the Soil with the Rain-
Sull —( Diagram IT1)

In this case a general ecoincidence of conditions appears very distinetly,

Connection of oarbonic scid tn  bhe prineipal periods of rain-fall coinciding with

tha sl with rain-fall g the prineipal periods of elevation in amount of ear-

bonie acid, and the main perimds of depression in the latter coinciding with

periods of drought. This general eoincidence is, however, muech eloser and

more marked in reference to the carbonic acid in the upper than to that in
D
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the lower layer of soil, for the amount of carbonic acid in the latter continues
high long after the cessation of the rains, and shows no immediate rise
corresponding with their commencement in the following season.

(9)— Comparison of the amount of Carbonic deid in ihe Soil with Waler-Level.—
(Diagrams TI—II1)

Here also a general coineidence appears, but in this case the coincidence
is ecloser in regard to the lower than to the upper
layer, as was scen to be the ease with the rain-fall.
The elevation of water-level begins later and lasts longer than the period of
extreme elevation in the carbonie acid of the upper layer of soil.

and with watar-lawal.

() —Comparison of the amonnt of Carbouic Acid with the Telocity of the
Wind,—( Diagram IF.)

The wveloeity of the wind does not appear to exert any very distinet in-
Influonce of velosity of wina duence on the amount of earbonie acid in the soil.
slight, if aay. It is, however, possible that the extreme and con-
tinued elevation in velocity of the wind during April and May may have been
influential in producing the sudden depression in the amount of earbonic acid
in the upper layer of the soil of the first locality in the latter month. There
was no corresponding depression in the upper layer of the other loeality, but
as the latter was much more sheltered than the first locality, the discrepaney
rather goes to support the idea that the wind may have had some effect. The
fuestion also arises, whether the marked elevation in amount of earbonie acid
in both localities in January may not have been partially dependent on the
long eontinuance of still weather, and consequent diminished ventilation of the
soil, which Prcccdcﬂ. it.

(3.)—Temperature of the Soil.—(Diagram ITL.)

Little need be said regarding this, as the prineipal phenomena appear very
clearly in the diagram. So long as the weather remains dry, the fluctuations
in temperature in the upper layer of soil follow those of atmospherie tem-
perature very regularly; but on the oceurrence of rain this correspondence

Relations of temperaturs in the Ceases. The fluctuations in the temperature in
upper aad lowsr layers of soll. the lower layer are naturally much less marked
and sudden, and the line of elevation and depression follows a long, zentle
curve. The maxima of temperature in the two layers approach more closely
than the minima, a point in which the relations of temperature correspond
with those of carbonic acid. During the cold weather the temperature of
the lower layer considerably exceeds that of the upper one. These relations
are reversed during the hot weather. A period ensues on the onset of the
rains, in which the temperatures of both layers are nearly alike—sometimes
one, sometimes the other showing a slight excess—and this is followed by a
prolonged and eontinuous fall of the temperature of the upper layer heneath
that of the lower until the maximum difference is attained in January and
February, coincident with the minimum absolute temperature.

(4)—Water-Level.—(Diagram II.)

The only point calling for special notice here is the demonstration afford-
Watordovel in Caloutits depen- €0 by the diagram, that the water-level in Calentta
dent on l1ocal rain-fall is really essentially dependent on the local rain-fall.
In so far as weekly averages are concerned, the influence exerted by the tides is
so slizht as to be almost inappreciable, and the same holds in regard to draina
into the delta from the melting of the snows on the Himalaya, and other non-
loeal supplies of water, which might have been expected to produce very evi-
dent effects in a soil such as that in and around Caleutta, The three years'
lable (No. VII) demonstrates the same fact for a longer period.
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{5.)—Relations which the different conditions of Soil bear to one another, —(II, IIL, IV
Diagrams.)
The most important point fo be noted in regard to this subject is the
Relntions of various conditionsof Apparent dependence of the amount of carbonic
BOL/P ER g RrCl Rz acid in the soil on the degree of soil-moisture.
When the latter is high, the earbonic aeid is at its maximum, and the minimum
periods of both also coinecide generally. The facts already pointed out in re-
zavd to the behaviour of the carbonic acid-contents of the individual layers
in reference to the rain-fall and water-level, very elearly indieate such a depen-
dence ; for, whilst the earbonie acid of the upper layer coincides more closely
with the rain-fall than with the water-level, the reverse relation appears in the
case of the lower layer ol soil.

(6.)—Comparison of the prevalence of Disease with the ocenrrence of varions conditions of
Soil in regard to Carbonic Acid, Temperature and Water-Level.—(Diagrams II—IIL.)

On cnn“mring the I'L:‘__{‘lirt"s anl [ﬁ:lgl‘:lms on ths |]-||il'pt in reference to
cholera, the only remarkable coincidence appears
RINTALAt W oF et to lie in the converse relation which water-level,
and in a less marked degree rain-fall, bear to the prevalence of the disease.
When the latter is at a maximum, the water-level is at a minimum, and when
the water-level is at o maximuam, the prvmlulmu of eholera is at a minimum.
There is no such close coincidence either in regard to conditions of soil-
temperature or amount of earbonic acid, although, in so far as soil-moistore
appears to determine the amount of earbonie acid in the soil, there g a gpn{:ml
coincidence in regavd to the latter also.  The relations between rain-fall and
prevalence of cholera are not so strongly marked as those between the latter
and the water-level ; and it even appears as though the converse relation between
conditions of water-level and prevalence of cholera were in some degree more
distinet than the direet one between the water-level and the rain-fall,

The greatest prevalence of fevers during the period of observation ocenrred

coincidently with the period of maximum earbonie
acid and highest water-level.
There were two maximum periods of dysentery, one oceurring during the
rvise in the water-level, and the other at a corres-
ponding point in the course of its fall. No coin-
cidenee can be traced in rezard to the other conditions of soil, save the earbonic
acid of the upper layer which in this part of its cowrse very closely corre-
sponds with the water level.

No very clear conuneetion can be traced between the stafisties of total
mortality and the prevalence of any special condi-
tions of soil. There were two periods of maximum
mortality duoring the period of observation—one in November and December,
coincident with marked prevalence of fever and dysentery; the other in April
and May with maximum cholera.

The comparison of the |}ru1'ﬂjnnu0 of :!i:ftnse _w:[t]l the existenee of special

i reht bk acal, physical conditions is, of course, very imperfeet
tons for Ehreo years. Heusons for when confined, as in the present instance, to the
henomena of one year. We had hoped to have
been able to furnish data rezarding the prevalence of disease and the existence
of conditions of soil-temperature, water-level, &e., for a longer period, and had
indeed drawn up a table showing the monthly fizures on these points from
February 1872 to August 1874.  On coming to examine the statistics of disease
in the Returns of the Caleutta Munieipality, however, we found such inexpli-
cable diserepaneies in the figures contained in two sets of tables prepared in the
same office, that we had to abandon the iden.  In the meantime, we insert the
fizures in this table with the exception of those regarding disease. With
regard to our other tables and dingrams, it is, of course, necessary that the cou-
dition of the mortuary statistics of Caleutta shounld be taken into consideration
in comparing the total mortality and the prevalence of cholera with the data
regarding physical facts,

Provalence of fevers.

Prevalonce of dysentory.

General mortality.
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Monthly Means of Soit-Temperature, Waler-level, fg_i-c., Jrom Febraary 1872 fo dugnst 1874—
Talle FII.
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(7.)—General Conclusions regarding the Observations.
It may appear to many that the result of all these observatins on eonditions
of soil is not commensurate with the time and labour expended in obtaining it.
In so far as arriving at any definite determination of the influence of soil-condi-
tions on health is concerned, the results as they stand at present are, no doubt,
not so conclusive as might be desired. Tt is only on prolonged and continnous
observations in various localities that defipite conelusions ean be hased.

Even as it is, however, the determination of t.!lm_cuiucidn:nc& of prevalence
Definite results regarding the re. 01 cholera in Caleutta with the existence of certain
o o e by mesan ot Marked characteristics in the conditions of the soil
R O is of great importance. It has, no doubt, been
known for a long time that the ordinary course of cholera in Caleutta was simi-
lar to that shown in this Report, and that the prevalence of the disease was
related to loeal conditions of season; but in regard to this phenomenon, attention
has hitherto been almost entirely directed to the conditions of atmospherie
meteorology, and this is almost the first uttcms:. whieh has been made to ascertain
whether any definite relations exist between the prevalence of the disease and
speeial tellurie phenomena.

We believe that the present observations, although eonfined to a very
limited perind, may serve a good purpose in attracting attention in this country
to the mmportance of the subject and to the desirability of obtaining data

o ohservations in Caonttamay  TEgArding it. 'We have, in so far as our own work
BEIYS RS & B AT Lty 18 concerned, by their means obtained standards of
N KR ¥ ke comparison which will be of very great value in
examiuiog the conditions of soil present in other localities during the pre-
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valence of special diseases ; but it is sreatly to be desired that systematic
observations of a similar nature should be carried out in various localities
throughout the country. Observations from a large number of places are not
necessary, and they might readily Le conducted at any good meteorological
station.

CALCUTTA,
Seplember 1875, }

Ch B G, Pe=Nao, 7 & C=10:12:55 =30












