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ANNUAL SANITARY REPORT FOR 1874.

SECTION 1.
EUROPEAN TROOPS.

TuEe sanitary history of India during 1874 is singularly favorable : speak-
As & whols, the year was singu- ing generally, indeed, it may be said that the public
BTy health throughout India in that year was more
satisfactory than in any other year of which statistics have been recorded. In
the last annual report the general results of 1873 were thus summarized: “1In
some parts of the country small-pox was epidemic and caused mneh mortality
among the ple during several months: generally, there was a remarkable
absence of clijl‘:llﬂa, and a considerable diminution of other discases compared
with other years; it is only over a small area that cholera can be said fo have
been epidemie, while its dormancy over certain large tracts of country, and its
almost complete absence from others, have been most striking features. The
year, as a whole, has been unusually healthy.”* With some tnifling exceptions,
to which reference will be made hereafter, this deseription of 1873 applies with
equal force to 1874, The comparative absence of cholera has been even more
striking during the past year than it was in 1873. A brief record of the
main facts in relation to those of former years will, therefore, suffice.
2. Among European troops, the results, and more particularly the low
The army of India: very favorasls  death-rate, have been very satisfactory. Since
IR 1871, when the returns of sickness, mortality and
invaliding in the three Presidencies were first collected and compiled in this
office, the annual statistics stand thus: —

) Biria Fax 1 900,
2 : : & ht.

Ty e Mmbscinalnio | Dty sk | Dentha. Ivaliding. |
THTT . 56,506 1,149 57 17-53 4302 6115
1818 . .| 58870 | 1407 36 2421 4321 6742
1874 : : 68,760 1428 |  bb [ 1530 44+58 5988
BRPOAE & 1 59,308 1857 | 57 | 1388 43-78 5786

—

The ratio of sickness represented by the admissions into hospital, 1,357, is
somewhat higher than in 1873, but lower than in any of the other years. The
daily sick-rate, 57, stands as it did in 1871, and is slightly greater than in either
1872 or 1873 ; but the death-rate in 1874, 13-58 per 1,000, is the minimum, and
contrasts very favorably with that of any of its three predecessors. The same
may be said of the total loss by death and invaliding taken together.

3. Looking at the European army of Bengal by itsell, the most striking
i dieres feature in the statisties is the low raie of mortality
paraiively snaht. and moriaity s when compared with that of previous years, It is,
A in fact, lower than it has ever been in this Presi-
deney before. During the 14 years, from 1860 to 1873, the death-rate has varied
from a maximum of 4593 in 1861 to a minimum of 15-40 in 1873. For 1874
it is 14'62. During the ten-year period, 1360—69, the average annual ratio was
2998, During the last five years the avernge has been only 19:40. The very
favorable result for 1874 is in great measure due to the almost complete
absence of cholera. Out of an average of 37.278 men, only 8 were attacked

* Anngal Sanitary Report for 1873, parn. L
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with this disease. All the cases proved fatal, but the loss on this account is
only *21 per 1,000—a remarkable contrast to 10066 in 1872, 13'84 in 1867, and
2578 in 1861. Under other heads, also, there is a marked difference. Fevers
contribute 311 deaths per 1,000, compared with 4+28 in 1870, 471 in 1869, and
185 in 1860. From heat apoplexy, again, the loss in 1874 was only 97, com-
pared with an average annual ratio of 2:15 during the ten years, 1860—69, with
1'37 in 1873 and 1'62 in 1870. Dysentery accounts for 1:21 deaths per 1,000,
which, though not quite so favorable a return as that of either 1571 or 1873, is
a great improvement on 2°72, the average annual ratio of 1860—69. The deaths
from hepatitis, 193 per 1,000, are in smaller proportion than those of any year,
except 1873, when they stood at 1'80 per 1,000. In 1870 the ratio was 3:71,
and for the ten-year period it averaged 3-31 annually. The loss from respira-
tory diseases in 1874, *54 per 1,000, was less than in any previous year. The cases
of sickness, 1,443 per 1,000, are somewhat in excess of 1,349, the ratio for 1875,
and of 1,412 and 1,438, the ratios for 1867 and 15868, but they are lower than
those of any one of the other eleven years, and contrast favorably with 1,754,
the average of the ten-year period. The diminished sickness is shewn chiefly
under the head of fevers and dysentery. When tested by the ave daily sick-
rate, the ratio for 1874, 58 per 1,000, is somewhat higher than that of either
1872 or 1873. The years 1867 and 1868, also, both show a lower ratio in this
respeet, but for the ten-year period the average was 67, or nearly 10 per 1,000
above that of 1874. The general results of the past year in Bengal, as regards
both mortality and sickness, may thus be regarded as highly satisfactory.
4. To the army of Madras similar remarks apply. Between 1860 and
Army of Madras: similar remarks 1570, the lowest death-rate among the European
apply. troops in this Presidency, as given by the Sanitary
Commissioner, was 16:3 in 1861. In 1871 the ratio was over 20; in both 1872
and 1873 it exceeded 18. In 1874 it was only 1206 During the eleven years,
from 1860 to 1870, the death-rate among European troops in Madras averaged
19-92. TForthe last four years the average is 17-58. Compared with those of the
three preceding years, the only ones for which full statistics have been collected
in this office, the results of 1874 are specially favorable as regards cholera,
dysentery, and diseases of the heart. The admissions into hospital throughout
Madras in 1574 equalled 1,143 per 1,000, the lowest ratio recorded in that Pre-
sidency, while the daily sick-rate, 573, is also lower than that of any years
except 1861 and 18G3. The comparative absence of cholera in Madras during
the past year was even more marked than in Bengal. Out of an average
strength of 11,501, only one man was attacked.
5. Among European troops in Bombay, between 1860 and 1870 the death-
: " S rate fluctuated from a maximum of 351 per 1,000
s o G in 1865 toa minimum of 12-7 in 1866. During this
period the average mortality was 21-10. In 1871 the death-rate was 14:02:
in 1872 it was 1886 : in 1873 it was 11'72, the lowest which had up to that
time been recorded. TIn 1874 it was only 10-G4. From 1871 to 1874
the annual average has been 13'81. During 1874, in this Presidency, the
admissions into hospital equalled 1,256 per 1,000 the lowest ratio ex-
m-{i ing that of 1868, when they were only 1,148, Tested by the daily
sick-rate, the results are also very satisfactory. The daily proportion of men
in hospital per L,OOO of strength was, in 1874, 53, the lowest ratio of any of
the previous eleven years, excepting 1868 and 1873, in each of which it was
only 49. In explanation of the low ratios of mortality and sickness in
the Bombay Presidency during 1874, it may be remarked that in this part
of the country, as in Bengal and Madras, cholera was at a minimum. Out of
an average strength of 10,529 men, there were only three cases, of which two
were fatal. Under the heads of heat ulpuplcxy, fevers, and dysentery also, the
admissions and deaths were comparatively few.
6. In each of the three Presidencies, thus, the statisties of sickness and mor-
oreiaon b raws el sk e HARIEY: u.mm:t% the European troops during 1874 con-
Shbadid i trast very favorably with those of previous years.
In No. V of the annual tables, the results in each are placed side by side for
convenient comparison. It will be seen that in the matter of daily sick,
Bombay shews the lowest ratio, 53 per 1,000; Madras comes next with 57, and
then Bengal with 58. In regard to admissions into hospital the order is some-
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what altered. Bengal again shews the highest ﬂg‘ura, 1,443 per 1,000; but
Madras has only 1,143, compared with 1,286 in Bombay. In mortality, however,
Bombay again takes the first place. Tere the death-rate was only 10-64, while
in Madras it was 12-96, and in Bengal 14:62. The comparative losses due to in-
validing in the three Presidencies will be considered in a subsequent paragraph
of this report.
7. om the details given in the first seetion of Table V, it appears that
Distribution and chisr forms of bIe highest sick-rate throughout the army of India,
sickness in the three Frosidencies. (7 per 1,000, was attained in the month of August.
"This is accounted for by the largest proportion for Bengal, 71 per 1,000, having
fallen in this month. In Madras the maximum, 68, was reaghed in Novem-
ber, and in Bombay the highest ratio, 65, was in October. The minimum was
43 in the Bombay Presidency during May. As usual, malarial fevers eoniri-
buted by far the greatest number of admissions into hospital. The comparative
incidence of these and of the other principal diseases may be thus shewn :—

BEXGAL, M amaas, Bouuax.
Admisslons per 1,000,
1. Malarisl fovers . 552 | Venereal disenses 188 | Malarial Fovers... Ay
2, Venerenl diseases |, 200 | Malarial fevers ... 187 | Vencreal discaces 170
3, Respiratory diseascs we @8 | Abscesmand oleer L. 0 103 | Abscess and aleer . 11
4. Wounds and sceidents ... 91 | Wounds sed sccidents ... w96 | Woanls wnd secidents, . A o |
5. Abseess and aleer ... 4 ]{EPIH'IJI Tk B2 “.!Ipil!ll;l!_r diseaied ., 3% 11
#. Hheumatism 67 | Dysentery v B2 | Rhoumatism ... e B
7. Diarcho=m ... = Gl | Reapiratory discnses | w00 | Hepatitis S
8. Hepatitis .., 456 | Rhewmatiem ... wer B4 | Dbarr F PR 1
9, Dysentery ... o | Diarrhos e — .- 48 | Dysentory A e e DR
10, Eye dismss 23 | Eyodiseases ... ... ... 13 |Eyodiwesses ... .. .. El
Total of thess ten diseases 1,255 L 14075
Todal from all causes 1,443 1,143 1,286

The great mass of sickness in all three Presidencies is embraced nnder
these ten heads. Although their relative position varies slightly, they repre-
sent in each the tem chief causes of admissions into hospital. It is worthy
of notice that in Madras venereal diseases head the list, not because of their

valence than in the other two Presidencies—for, although higher than
in Bombay, the ratio under this head is more favorable in Madras than in
Bengal—but because of the comparative immunity from malarial fevers which the
troops in Madras enjoyed. To this point further attention will be drawn hereafter.

8. Inthe army of India, as a whole, no one month in 1874 was distinguished

Disteibution and canses ofmortal. DY excessive mortality. The death-rate was highest
ity in thathree Frosidenoios. in September, when it reached 1'66 per 1,000; but
in July it was 1-45, and other months shew ratios not very much less. In Ben-
gal the maximum loss hy death, 201, was in September, and the smallest, "84,
was in February. In Madras February shews :Ee highest mortality, 1-43, but
January and November contribute very nearly as much. In Bombay, October
gives 8 maximum of 1-24, and November a minimum of ‘49. Ranged in
the order in which they caunsed the mortality of the year, the ten chief diseases
stand thus for each Presidency :—

BExGAL MinRLS. Boumay.
Dvaths per 1,000,
1. Enteric fever ... 201 | Hepatitis 330 | Hepatitis 171
2 Hepatitis... s 163 | Dysontery 1-81 | Imjuries 1-43
3. Heart dischsss |, 1-37 | Injaries 1'22 | Enteric fever ... 133
& TInjories .. . 123 | Phthisis Polmonalis |, 113 | Apopless ... 114
5. Diysente S 1-21 | Enteric fever ... i 104 art discares 104
6. Phthisis Palmonalis 1-18 | Heart discases 104 | Malarin] fowers e
7. Malarial fovers ... 110 | Apoplexy & 0 | Dysentery ... &7
8, Apoplexy... W7 | Reapirntory dieenses ... " ratory discases ... 67
&, n.li'ph‘ll-lll, dlisen i Bl | Saicida e 9h | Pt ilil Pulmanalis. .. a7
10, Soicide .. ... 48 | Malarial fovers 17 | Suieide 14
Totalof these ten causes .. 12002 1121 11
{":-.::] from all comses ... wan LS 1206 10-64
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In Bombay cholera caused the same loss by death as suicide, -19; but,
with this slight exception, it appears that the same ten diseases produced nearly
all the mortality in each Presidency. It is remarkable that enteric fever,
disease which never appeared in the returns until the last few years, and
which was stated by high authority to be unknown in India, should head the
list in Bengal as the chief cause of mortality among European troops during
1874, In the other Presidencies, also, it takes a prominent place,

9. DBefore considering the sanitary history of the troops in the different

Meteorology of the yoar. Bengal STOUPS, it is desirable to note the meteorol of
Erapar. the year. Information on this ]mint as regards all
India is still scant and imperfect, for the general scheme which has now come
into operation was not at work in 1874. 8till important facts have been
vecorded.  Mr. Willson, the Meteorclogical Reporter for Bengal, thus sum-
marizes the meteorological phenomena of the year :—

“The first month of the year was remarkable for an abnormally high atmospherie pressure
and a low tempermture over the greater part of the area to wllic{l my data refer. As earl
nz this, however, and cven in the latter months of 1878, there appeared that barometric
depression over Hazarcebagh and parts of the North Western Provinees which further
developed itself in subsequent months, and which had such an important influence on the
meteorology of the year. Equally persistent throughout the year was a tendeney to high
atmospheric pressure at Darjeeling, in Assam, snd at Chittagong. The cold weather set
in very early in 1873, and lasted much longer than usual in 1874, In Bengal the early
months of the year were characterized by an unusual prevalence of westerly winds, But
in the end of March, with o change in the digtribution of pressure and the direction of the
prevailing winds, the temperature inereaged with remarkable rapidity ; and in April and M
the heat in the North Western Provinees, Behar, Chutia Nagporve, and in parts of Bengal,
lecame excessive, while iv wns colder than usual in Assam, As a consequence of the
abnormally low pressure over Northern India in May, especially thronghout and round the
regrion of persistent barometric depression before noticed, the sea winds were unusually powerful,
and the south-west monsoon eurrent pn'."r:n'h!d over the Bay much earlier than its acenstomed
time, The rainy senson appears to have commenesd in Ceylon about the 2nd of May; in
Eastern Bengal it eommenced about the 11th; in Orissa and Western Bengal about the 23nd;
and in Behar about the 1st or 2uod of June. Tt appears probable, from the tables of vapour
tension, that the lLranch of the monsoon from the Bay of Bengal in the early months of
the rains waz somewhat deficient, at least near the surface, in its supply of moistnre. And
1t this was the case, 1k may hoave been owing to the low temperature in the south of the
Bay, where, at Port Blair, the deficiency of solar heat up to September (although the sky
was legs elondy than usual) was especially remarkable. But 1 am not prepared to say that
the quantity of vapour in the air at the sorfice can be regarded, under all circnmstances,
pg an accnrate measure of that which i dilfused upwards, In the monthe of April and
May, at least, it appears prolable that a greater amount of vapour than usual was carried
over Bengal to be deposited in other regions. DBut whether the excess in. these other
regions was less or not, on the whole, than the deficiency in Bengal in these aud in subsequent
months, there are, of conrse, no means of ascertaamung.

The excessive minfall in Aszam and the adjucent hills in Moy was one of the most
remarkable characteristies of the year. Itis eclear that the enormous guantity of vaponr
which was precipitated over these regions must have arrived in some way from the Bay of
Bengal.  DBut that it was not earvied there by the surface winds will appear from the follow-
ing statistics. At Sibsagar, where the excess of rainfall above the average was grentes
71 per cent. of the observed winds were from Ilﬂl'tuh-l!.l'l-lit-ﬂl'l:_f quarters (north to enst), am
tl:l:ll:,' 14 from ﬁuut]:l-we'uter]_}' (south to west)., At ﬁﬂnllmm a similar elassification gj,m T4
per cent, and 6 per cent. vespectively, and at Bilchar 56 and 19 per cent. It is evident,
then, that the vapour, upon which the spring raing in Assum, and probably in parts of the
northern and enstern districts of Bengaol, depend, must be carried in an vpper current. The
existenee of an upper westerly corrent from the heated plains of Northern India towards
the cooler regions of Assam and the adjacent hill is l:ra-hul:le from the cirecumstancees of
I[hﬂ‘sasl.m.l and temperature at the season. In May 1874 the isothermal of 80° lay o little
welow Silchar and Goalpara, running from E.-8.-E. to W..N.-W.; that of 75" possed close to
Sileagar. A wvery large portion of Ceniral Indis was enclosed Ly the izothermal of 95°
The szobar of 29-70 lay to the westward of Silehar and Sibeagar; that of 2065 passed
through Dacca and a little to west of Goalpara ; while the region of lowest pressure, boonded
by the isobar of 20055, extended, as lias been alveady pointed out, from Hazareebagh towards
Roorkee, It is to be remembered that the upper currents move from a region of high
temperature and low surface-pressure, where the air is most expanded upwards, towards a
region of low temperature and high sueface-pressare where the atmosphere is most condensed
into the lower strata.  The inference, then, 15 that (rom the heated plains of Northern India
in the hot weather months there must be an upper westerly current towards the cooler
regions of Assam, above the southerly winds of the delta. It scoms probable that the
vapour earried from the Bay of Bengal by the southerly winds in the hot weather months
is mostly diffused wpwards and transforred by the westerly current to Assam, where that
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10. Inanticipation of the issue of his annual report, Mr, Elliott, the Meteor-
Moteoralogy of the North-West.  0l0gical Reporter for the North-Western Provinees,
L has favored me with an interesting summary of the
chief characteristics of 1874, from which the following extracts are taken :—
The chief characteristic fentures in the atmospheric pressure during the year 15874 were—
1#f.—The normal deviations in the general course of the
atmospheric pressure were exaggerated,
2ad.—The variations of pressure in the month of Felruary were unusually large.
Apd —The pressare in the month of May and preceding the rains was exceptionally low.
Atk —The oceurrence of large wave-like oscillations of excessive pressure in June and

July, due to the setting in apparently of stronger moisture and atmespherie currents than usual
from the adjacent seas.

Barometrio pressure.

The most important features in the tempernture of
Temparature. the North-Western Provinees for the year 1874 were the
following :—

1s¢,—Exceptional cold during the first fortnight in January. The mean for this period

was about 59 below the avernge. The night temperntures were exceptionally low during this

pericd.  The temperatores of the 11th to the 15th was in particular much below the

average, and the nizght temperatures registored are such as seldom oceur in the North-Western

Provinees. On the morning of the 15th the terrestrial radiation thermometor marked 25°—
seven degrees below freezing poiot at Hoorkee.

2ad.—The March depression of temperature was much more strongly marked than usmal.

3rd.—In all stations, the maximum temperature occurred in the last week of May, and
was, at western stations, less than the mean maximum temperature of the last seven years,

In 1874, the elastic tension was slightly less than the average amount until the middle
of May. 1t then incrensed muoch more rapidly than usnal,
and attained its maximum in the middle of July, During
the remainder of the year it varied ver li;,gt;}t’mrlnmﬂui }‘:'Emg_e-tl 2L 14
n , the chief vanations from the mean homidity
ot wore 18 follows ; "
lat.—Txoessive dr{nm of the atmosphere during the greater part of the first four months,
and more especially in May and June, This feature was most strongly marked at the Western
and Sob-Himalayan stations,

2ud,—The increase due to the monsoon current commenced at least a fortnizht earlior
than usual, and the humidity attained its maximum height in the first week of July, instead
of the last.

3rd.—There was an abnormal maximum in the month of August, apparently doe to an
exceptionally stromg current which set in during that month. This was most strongly marked
at Benares, Aera, Hoorkee, and Dehra, which all showed greater humidity than in any other
period of the rains.

4¢h.—From the beginning of October to December, humidity at all stations, except Benares,
was slightly below the average.

Rainfall

Elastic tenslon.

The leading peculinrities in the roinfall of the North-
Western Provinees during the year 1874 were as follow :—

The rainfall in January was considerably below the average. During the first ten days
of February rain in ¢onsiderable quantities fell, and it was fairl { distributed over the provinee.
There was an unusually large fall of the barometer from the Znd to the 10th, varying in the
Gangetie plain from 43 at Goruckpore to -7 at Agra. The disturbanee of the atmosphere indieated
b this almost amounted to a storm on the 10th. Tt passed off, however, with only moderate
rainfall, and that confined to the districts north-west of Meerut and Baveilly. The rainfall in this
month was very slightly below the average. Theve were showers during the periodd from the 4th
to the Sth, chiefly to the north and west of a line drawn from Agra through Bareilly to the
hillz and storms, accompanied by rain or hail, with easterly winds over the greater part of the
province. No rain in measurable quantities fell during the month of April. In the month
of Maw there were slicht showers oceurring during storms.  The rainy season, which ap
to have commenced in Eastern Bengal about the 11th of May, or three weeks earlier than usual,
may be =iid to have begun with a sudden accession of moisture on the 3rd, 4th, and 5th of
June in the North-Western Provinces, The winds veered round to east in the beginning of
the month. At Benares and Allahabad the monsoon was ushered in with dust-storms on the
15t and 2nd.  The amount of rain which fell was very considerably in exeess of the normal
quantity. At the majority of stations it was at least double the average for the month.
'i'hm! was a break in the min over the whele provines from the 15th to the 19th. The rainfall
was particularly abundant during the last seven days of the month over the whole province,

[Eurln;; the month of July the rainfall was also fully up to the average, and was well
distributed over the whole province. During the first fortnight the rainfall was exceptionally
heavy in the Moradabad, Tura Bareilly, and adjacent districts. The rainfall during the last
half of the mouth, thongh abundant, was somewhat unequally distribuated, the eastern districts
receiving somewhat less than the western. During the heavy rainfalls of the first ten days
of the month westerly winds prevailed ot Benares and the neighbourhod.
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In the month of Angust the minfall continued mm excess, more especially at Benares,
Lucknow, and Jhansie. The amount at Benares on the 26th, 26th, and 27th, was almost un-
precedented for that station, In the space of 72 hours, 1801 nches were registered at the
Fain- of the observatory. Rain fell in moderate quantities during the first fortonight of the
mnn&?ﬁeptemhen The amount was in excess in the Bareilly, Kumaon, Shahjehanpur,
Kheree, Gonda, Farakabad,Budaon, and neichbouring districts.  Between the 14th and 21st
there was a gencral break in the rains, the wind changing to west. From the 21st to the 25th
there was a partial return of the rains, and there was less than an inch over the whole of the

rovines to the west of a line running north and south throweh Cawnpur. The rainfall was
arge over a limited ares, ineluding Mirzapore, Ghazeepur, and Gorakhpur, where it exceeded 4
in:;ﬁa. The monscon may be said to have terminnted with this fall in the western half of the
vinee., There were humr;.r showers in the eastern districts in the first week of October—at
ollia 11-7° and at Ghazeepur 9° fell on two days, the Oth and 10th.  The monseon terminated
with this for the eastern half, and westerly winds became the rule over the Gangetic plains,
There was a slight rainfall again in the enstern districts in the last week of the month, accom-
E;M by & change of wind from west to east. The month of November was free from rain.
2 first fall of snow at Chukrata took place on the 25th of thizs menth. Rainfall to the extent
of an inch ocourred in the hill stations, and at Debra and Roorkee and their neighbourhond,
during December ; but throughout the remainder of the provinee the amount was very slight
and barely measurable.

There is little that calls for comment in the winds. The leading features are very simple.
From October to the middle or end of May, westerly winds
prevail. At irregular intervals during this period the westerly
winds are veplaced for a few days by easterly windz, which are aceompanied with clouds,
oveagional thunder.storms and rain.  During the monsoons easterly winds are the rule, but
they are oceasionally interrupted by westerly winds in the area including Allahabad, Benares,
Iqmjtﬂuow. Very often the most gevere falls of rain in this ared are accompanied with westerly
winds.

In the early months of the year westerly winds were even more frequent than usual.
In April there was more of the northerly element than usual. Westerly winds continued
during the greater part of May, and were replaced by the easterly breezes eurrent from the
Bay of Bengal towards the end of the month, and much earlier than usual. These winds eon-
tinned with an important exception of atmdi westerly winds in the Benares and adjacent
digtriets during the last week of August until the beginning of Oetober, when they reveried
to their cold weather direction.

Winds.

11. Dr. Townsend, the Sanitary Commissioner of the Central Provinces

setecrology of the Contral Pro. Zives the following resumé of the meteorology
vinos of 1874 in that part of the country : —

 The rains of the monsoon of the previons year had been scanty and had ceased early,
and the moisture and temperature of the swceceding months were below the average. In
the early months of the year, or from Januvary to April, the quantity of rain measured
was below the average, and for the first three months the weather continned clear and cool,
the temperature of March being considerably below the average of the four previous years. In
April the temperature rose above the avernge, and in May although the guantity of min
was rather greater than usual, the weather confinued hot and a[Hiremive. In the early part
of June the temperature was moderated by frequent stormes, and the monsoon set in early
with abundant min. The mine continued beavy through the months of July and August
eﬁpwmllj over the districts north of the Elipum and over the Mahanadi districts, bat in
Sq}ptnmhar the fall was below the avarago, and 1 Oetober also the rainfall was slight
everywhere excopting in the Mahanadi distriets. Taking the whole provinee the rainfall
of the year exceel the average of former years; it was however very unequally distri-
buted. The greatest excess over the average fell over the Vindyan districts and Jabalpur,
the quantity of ruin measured at Sagar, Damoh, and Jabalpur, being from 36 to 48 per cent.
above the average. At Narsinghpur, however, 50 miles west of Jabalpor the fall for the
ear was only 4 per cent. above the average, and still forther west at Hoshamgabad and

handwa it was below the aveeage. Over the Satpuras, also, the rainfall mensured at the
more eastern stations of Mandla, Seoni, and Chindwarn was above the average, while at
the more western stations of Pachmarhi and Betol it was less than the average. Over the
Waingunga and Wardha country the rainfall of the year was rather below the average,
but over the Mahanadi disteiets the excess was almost as preat as over the northern distriets,
the quantity of rain meagared at Raipur, Bilaspur, and Sambalpur being 42 and 37 per cent.
above the averare. In these distriets aleo the weather continued nlt'ru(i} and moast through
the month of Octoler. The excessive minfall of Aungust was accompanied by a low
temperature, but in September the temperature rose aud continoed high through that and
the following months.  In the second week of November the temperature fell below the
average, and for the remainder of that month and through December the weather continued
unusually eold.

The normal direction of the wind blowing over Central India doring the hot weather
iz from the north-west. During the hot weather of 1874 the westerly deviation was greater
and more eonstant thon in former years. The monsoon wind was of average strength, but
the direction was moie southerly than usmal. In the month of September northerly and
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north-westerly winds beeame prevalent and continued through the early part of Oectober,
but in the latter end of that month the wind veered more to the east, and took up its normal

quarters for the eold weatler, which are north and north-enst,

The more remarkable features of the seasons were clear and eool weather in the early
monthe of the year; April and May rather hot and oppressive; the monsoon setling in
early and bringimg an abundant rainfall ; the ramns falling rather short in September and
October, excepting in the Mabanadi Divigion ; the temperature continuing ligh in those months
and falling unusually low in November and December.™

12. The meteorological report for Oudh is for the official year, from 1st
April 1874 to 31st March 1875®. The barometric
pressure showed no marked deviation from that of
the previous year. The maximum, 20-808, was registered on the 20th December
1874, and the minimum, 28-943, on the 25th June 1874. The highest temper-
ature in the shade was 1153 on the 10th May 1874, and the lowest 89-3 on
the 23rd January 1875. The highest temperature in the sun's rays was 1672
on the 25th May 1874. The highest temperature on grass was 864 on the
29th May 1874, and the lowest 287 on the 28rd January 1875. The average
humidity for the year was almost the same as that of the year previous.
The highest degree was ‘996 on the 15th June, and the lowest -100 on the 19th
May 1874 At Lucknow the total rainfall was 51-18 inches.

13. The meteorological report of the Punjab for 15874 bas not yet appeared,
and the information which is so far available is
but seant.

14. The first five tables to which reference has been made already deal

Statistion of sicknoss and mortar.  With the statistics of sickness and mortality among
ity in ench group of Stations-Ben- Furopean troops throughout Indin as a whu!e,
and in each Presidency separately. The details
of the different groups of stations or areas into which these Presidencies are
divided may now be examined, as set forth in Tables VI to XIX. Along with
these may nlso be taken the partienlars of the individual stations of which
each group is made up, as shewn in Nos. XX to XXTI. And first as regards
Bengal Proper. Here, although the sickness, as indicated both by the propor-
tion of admissions into hospital, 1,134, and of men daily under treatment, 52,
was below the average of the Presidency as a whole, the death-rate, 19-93,
was considerably higher. This last result is due chiefly to enteric fever and
dysentery. The mortality, although it compares favorably with 29:57, the
average of the ten years, 1860—69, is higher than in any one of the four years,
1870—73. The unfavorable results of the past year are due in the main to two
Batteries of the 11th Brigade of Artillery at Barrackpore, which arrived from
England in the early part of the year. Of the great sickmess and mortality
in them and in the other Batteries of this Brigade during their first year in
India, more will be said hereafter. It is sufficient for the present to note that
the admission rate at Barrackpore was 2,283 per 1,000, and the death-rate 27-65.
At Fort William and Dum-Dum, the only other two stations of this group, the
admissions were 840 and 780, while the mortality was 15°72 and 2100

15. In the Gangetic Provinces and Oudh, sickness and mortality were
both greater than the average for the army of
Bengal. The admissions, 1,478, were higher than
in 1873, and several other previous years, but they compare favorably with the
ten-year period, in which they averaged 1,614. The mortality, 2014, was
lower than in any one of the preceding 14 years, excepting 1871, 1867, and
1862, and compares very favorably with the average of the ten years, 1860—@9,
which equalled 28-59. The presence of newly-arrived Batteries or Regiments
at several stations of this group considerably affect the results. The 2-23nd
Regiment at Hazaribagh, the C. Battery 11th Brigade at Dinapore, the D. Bat-
tery at Benares, and L. Battery at Allahabad, all suffered much. 'T'he only
exception to the statement that the newly arrived regiments shewed excessive
ratios of sickness and mortality, was the 13th Hussars at Lucknow. Omitting
Chunar, where the strength of the garrison, only 68 men, is too small for obser-
vation, the highest ratio of admissions into hospital, 1,982, was at Dinapore.
The highest sick-rate, 93, was at Cawnpore, but this was due in large measure
to the excessive prevalence of venereal diseases. The greatest mortality, 85:31,

# & Dadly Gevernment Gazette,” Jaly 3lst, 1676,

Meteorology of Oudh,

Meteorology of the Punjab.

The Gangotic Provinces nnd Gudh,
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was at Hazaribagh, the result of typhoid fever, from which the 2-22nd Regiment,
the only corps in the station, suffered severely. How far the results at other
places were due to the new Batteries and Regiments, will be considered in a
subsequent paragraph of this report. :
16. In the matter of sickness, the Meernt and Rohilkhund group dne,-i
not shew well. The admissions into hospita

AR 5 equalled 1,730, and the daily sick 61. In 1873
the admissions were in the ratio of only 1,229, For the ten-year period they
averaged 1,676, The mortality, 1475, was not heavy. During the ten
years the avernge was 28'6l. Since 1870 the death-rate has varied from,
1475 to 33:98. As Shahjahanpur was unoccupied, except during the first
three months of 1874, the group embraced only six stations, and of these only
two, Delhi and Meerat, suffered from any excessive sickness. At the one the
ratio of admissions equalled 2,031, and at the other no less than 2,439, Turn-
ing to Table XXI, it will be seen that these results are fully explained by the

reat prevalence of fevers at both these places. At Delhi the cases under
this head alone equalled 1,282 per 1,000, and at Meerut they amounted still
higher, to 1,475—a remarkable contrast to the ratio of 195 due to this cause at
Moradabad. g

17. The excessive prevalence of sickness at Meerat is all the more

Unhoalthiness of Meerut of lte Femarkable beeause, until very recently, it had the
e credit of being one of the healthiest stations
in this Presidency. In this respect it was ranked higher than it really deserv-
ed, for during the ten years, 1860—69, the admissions equalled 1,672, and the
deaths 30°41 per 1,000. But during all this period the cases of fevers never
rose above 606 in any one year, and they averaged only 400. Since then the
admissions from fevers and all causes have been as follows :—

S TR Y':llll. ™ .l.r-rmun-;l I'l-l. I-,*;l:r": B
Ferars. | All carsecs,
1870 s 485 1,593
1571 - - 7 1,945
1872 - ToE 1,972
18573 G356 L&75
1874 1,476 2430

= = - A L

The sickness, it is to be remarked, has not been confined to the European
troops. The native troops, the prisoners, and the people generally, have all
suffered. Different views are entertained as to the cause of these unfor-
tunate results. The fever is purely malarial ; no fact has ever been adduced
to lead to the suspicion that it is typhus or typhoid, or that it differs in any
int from the fever which prevails in fens and marshes. It is ‘a matter of
faet that since canal irrigation was introduced, the water level has gradually
rigsen. On the dlst Oectober 1869 it was 14 feet below the surface ; on the same
date in 1874 it was only @ feet 5 inches, Assuming that the measurements
were taken under similur circumstances, there has thus been in five years a
rise of 4 feet 7 inches. There can be no question that the water now is very
much nearer the surface than it was formerly, and fo this cause the increase of
fever has been by many ascribed. Meerut was never well drained. The
natural difficulties are great, and with a rise in the water level these difficulties
must be greater than ever. It is stated that ““ now in the rains the soil in low-
lying places is perfectly saturated with moisture.”®* Dr. Moir, the Civil Sur-
of Meerut, in an interesting memorandum on the subjeef, which is ap-
pended to the Report of the SBanitary Commissioner of the North-Western
Provinces for 1574, points out that fever has prevailed at Meerut in former
times long before there was any canal, and inclines to the opinion that we are
now passing through another epidemic period “of the same kind. How far
this opinion is correct remains to be seen. Even if it should prove to be more
or less correct, it does not affect the great practical importance of improving the'
drainage ; and to this end measures have been ordered.

* Report of Sanitary Commissioner for North-Western Provinces for 1874, para, 45,
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18. In Agra and Central India the mortality was only 1196 per 1,000, the
lowest ratio ever attained in this group. Ilurmg the
ten years, 1860—60, it averaged 38:48. In threeof
them it exceeded 63 per 1,000. The admlsamna, 1,461, although considerably
higher than in 15873, and almost the same as those of 1872, 1,460, compare
f‘moml}lg with the ten- vear period during which they averaged 2,169, Fevers,
as usual, eontributed the great bulk of the cases. The individual stations shew
marked differences in the results. At Jubbulpore the cases of sickness equal-
led only 922 per 1,000, while at Nowgong they were 2,864 ; at Jhansie 2,154,
and at Saugor 1,929, Both at Saugor and Nowgong, Batteries of the newly-
arrived 11th Brlgﬂde of A.rtllh::'].' were quartered, and both suffered

Owing to this eause, also, the death-rate was highest at these two stations uf
this gmup, reaching 2581 at Nowgong and 29-81 at Sangor. At Morar the
ratio was only 460.

19. In the Punjab sickness is represented by 1,506 admissions into hos-
pital, and a daily sick rate of 55 per 1,000. Fe-
vers account for more than half of the cases. Al-
though higher than that of any one of the other groups, except Meerut and
Robilkhund, the admission rate does not compare unfavorably with that of
other years in the Punjab. During the ten years, 1860—60, it fluctuated be-
tween 1,406 and 2,102, The average for the period was 1,740. In 1870 the
ratio was 2,823. The death-rate of 1874, 11-48, is lower than it ever has been
before. Between 1860 and 1869 it was mever under 14°20: in 1861 it was
51:45 ; for the ten-year period it averaged 25-24. Bince 1870 it has varied
from 82-43 in 1572 to 11'45 in 1874. Looking at the statistics of individual
stations, it will be seen that the high ratio of admissions was due to excessive
sickness at a few places, notably at Meean Meer and Peshawar, where they
were respectively 2,273 and 2,980 per 1,000, Other stations shew even ter
sickness, but the strength of the garrison in each of them was very small, and
therefore disturbs the caleulation. The whole European garrison of Peshawar
suffered. Inthe 3rd Battery 23rd Brigade, in which there was least sickness,
the admissions yet equalled 1,909 per 1,000. In the 72nd Regiment they
were 2,638, and in the 1-17th, 2,513, Detachments from both these reesiments
moved into camp with good effeet. The Cherat Iill, on the other hand, shews
excellent results. Here the admissions from all eauses during the season equal-
led only 576, and there were no deaths.

Agrs and Central India.

The Punjab.

20. The occupation of Cherat, in a sanitary point of view, has been
Cherat as s sanitasinm for tho Peshia-  M0St successful. The testimony of medical offi-
T cers to the good effect on sickly men from Pesha-
war and Nowshera, which was speedily induced by the change, is very decided,
and there can be no question that this hill has proved of great benefit to the
health of the troops in the valley. This is well shewn by the statistics of sick-
ness and mortality during each of the last three years as compared with those
of Peshawar and Nowshera. In estimating t-ﬁeir proper value, it must be
remembered that it is the sickly men as far as pu-smh}’:a who areselected for
transfer to Cherat.

1872, 157, 1874
Rarto ran 1 3 _"-]i-.-a.-rl;;:n- 1_,1.';0“ . RaTio PER 1,008,
SraTIONS. ' |;:iu FE I.é—sl E E;'r: B
. = _ =] - i o
B B2 B, | 3 |¥E 25 5. | 2 [BE|E5 .| 2
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21. The hill stations, as usual, shew an amount of sickness and mortality
- ! i considerably below that of the Presidency as a

whole. The admissions equalled only 911 per
1,000, the daily sick 43, and the deaths 953. During the ten vears, 1860—G9,
these ratios averaged 1,069, 49, and 14°78. In the later years, from 1870 on-
wards, the average morfality has been mueh disturbed by the heavy losses from
cholera at many hill stations in 1872. During 1874 there has been no epide-
mie sickness at any of them, and the returns are generally good., At Dharmsala
the admissions were high, erilualliug 1,270 per 1,000 during nine months’ ocenpa-
tion, but there were no deaths. At Subathu, during eleven months, the admis-
sions equalled only 628, and the mortality 4-84 per 1,000,

23, In the hill {:ﬂnrqlcs:ﬁuc& depbts durfngﬂt.he :liilasﬂ?, the admissions

equ 1,112 per 1,000, and the deaths 11-59.

et Between 1860 and 1869, the ratios averaged 1,271

and 30:75. Murree shews a large proportion of sickness, 2,072 per 1,000, during

eight months, and a death-rate of 13'63 during the same period. At Darjeeling the

issions were 1,052, and the deaths only 4'74. At Landour, with a mortality

of 19:14, the admissions equalled only 803. There is less interest, however, in

connecting different depbts with the proportions of sickness and mortality which

appear against them than other stations, for the depdts arve occupied by men

who have already suffered in the plains, and the fizures therefore represent not
the diseases due to the hills, but those which have been acquired elsewhere.

23. During the hot season and rains of 1874 the number of men at

hill stations in the Bengal Presidency averaged

Birengthof troope inihehllls. 4 519 and at convalescent depdts 2,15??' In addi-

tion there were 767 at Cherat. But, besides these, there were also other tempo-

loeations in the hills where soldiers and their families found a retreat from

the heat and other unhealthy influences of the plains. A statement by the

Quarter-Master General shews that the total number of men located in the

hills of the Bengal Presidency during the snmmer of 1874 was 8,674, besides

754 women and 1,621 children—a congideralile inerease on the numbers for 1873.

It may be added that during the current season the total so provided for has
risen to 9,058 men, 813 women, and 1,690 children.

24. It would occupy too mueh space to examine in detail the various
oF il Madves. atd ups of stations into which Madras and Bomba

Bombel Frisidencien. mﬁp been divided, and, moreover, the materinls dg
not yet exist for making any comparison of the results over an extended period
of {Bars The main facts are very clearly shewn in Table XIX. From this it
will be seen that in Burma and Pegu there was a minimum of sickness, The
admissions here equalled only 904 per 1,000, and the daily sick only 40. The
death-rate, 899, also was lower than that of any other group except the Deccan,
where it amounted to 8:85. But in the Deccan the admissions equalled 1,252,
and the daily sick 50 per 1,000. Asa whole, British Burma shews a more
favorable return than that of any other part of India. Among stations in the
Presidencies of Madras and Bombay, Neemuch was the most unhealthy. The
admissions equalled 2,037, and the daily sick 85 per 1,000—a result due chiefly
to fevers, which alone contributed more than one-hialf of the total cases. At
Rangoon the admission rate was maiﬁﬂﬁ?, and the daily sick 45 per 1,000, As
regards mortality, Ahmedabad with Baroda suffered most; the death-rate was
43:33. At Bombay it was 27, at Cannanore 26-67, and at Neemuch 22'50.
On the other hand, many places shew a very trifling loss by death; Aden only
6:74, Belgaum 2-89, and Ahmednugger 152,
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Omitting the Lower Provinees and a very limited portion of the North-Western
Provinces, the disease affected the people so slightly that it may be said
to have been almost altogether absent as compared with other years The
actual number of deaths from this cause, which were registered in each pro-
vinee during 1873, were in striking contrast to that of 1872; but the results of
1874 have been still more remarkable. Leaving out Bengal Proper, where re-
gistration is too imperfect as yet to admit of any comparison being made, the
figures for the three years stand thus :(—

Number of deaths from cholera registered in—

1872, 1573, 1874,
North-Western Provinces ... .o 00,665 15,268 6,406
Punjal st BGTET 145 s
Oudh v 26,566 3,961 it
Central Provinoes wind 51208 ddd 14
Berar ... 1518 g

* British Burma,.. ] 5,109 QG0
Madras o 13,247 K40 313
Bombay .. 15,642 283 37

The contrasts which are here presented between the eholera deaths of 1874
and those of 1872 arve very great. For example, the North-Western Provinces
shew 6,306 compared with 50,5G5; Oudh only 68 compared with 26,566, and
Bombay only 87 compared with 15,642, The monthly statements received
from Rajpootana and the Residency Surgeons of Central India all tell the same
tale of the singular absence of cholera during 1874.

26. Bince the separation of Assam into a Chief Commissionership, the
Tta distetbution in the dimerent Teturns from this part of the country are no longer
vinges, included in those for Bengal Proper. From Assam
no information has yet been received, and the history of cholera in this pro-
vince during 1874 is thus winting to complete the general history of the disease
throughout India for that year. The ten statements appended to this seetion
shew its distribution by months in each district. In Bengal Proper, so far as
can be gathered from the imperfect statistics, cholera was prevalent in parts of
the Presidency Division, and especially in Burdwan, Beerbhoom, the 24-Per-
gunnahs, and Nuddea, in April and May. The same remark applies to Moor-
shedabad, Rajshahye, and Furreedpore. In Dacea and Mymensingh, on the other
hand, the disease attained its height in December. As a whole, Orissa and Behar
suffered very little. In the North-West epidemic prevalence was entirely con-
fined to the districts of Gorakhpur and Bustee, which contributed 4,952 out of
the total of 6,396 deaths from echolera in the whole of these Provinces, In
both the disease was at its height in October. With the exception of 13 deaths
recorded at Soneput, in the Delhi distriet, in the month of September, the Pun-
jab return is made up of isolated cases widely scattered over the country. The
same remark also seems to apply to Oudh, but the places at which cholera
deaths were recorded in this province are not given in detail. In the Central
Provinees 12 of the 14 deaths oceurred in the Sumbulpore distriet in December;
the other two were. in Mundla, one in June and the other in July. The
returns for all other months are altogether blank. Of the two deaths attributed
to cholera in the Buldana distriet of Berar in the month of April, the Sanitary
Commissioner reports that one was not due to this canse. In British Burma,
January and February shew the largest number of deaths from cholera. The
disease was nowhere very prevalent. Of the 313 deaths aseribed to cholera in
the Madras Presidency, 243 were registered in the district of Ganjam. The 37
deaths from cholera recorded in the Bombay Presidency were widely distributed
as regards both time and place.

27. The mortality from cholera in Caleutta during lﬁﬂi Exue?dml that of
- any year since 1870. The annual deaths from this
S e cause during the last five years have been as fol-

lows: In 13?'], 1,563. in 157]1 E'D"}p in 15?2: 111'1'2; in “5?3: 1,155 ; and in

E
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1874, 1,329. The number, however, in the past year still presents a very favor-
able contrast to that of former times. As usual, the disease was at its height in
the month of April.

28, The history of cholera, as shewn by the statistics of the general popu-
Vory fow cases among Buropean  Jation of India during the past year, is fully corro-
troops, borated by the experience of the European troops.
In no year of which there is any record have they suifered so little from this
disease as in 1874, Throughout the three Presidencies, out of an average
strength of 59,308, only 12 men were attacked, of whom 11 died. In Bengal,
as has been already stated, there were only 8 cases, all of which were fatal.
Turning to Table XXTII, it will be seen that 6 of them occurred in the Gan
tic Provinces, 4 at Dinapore in June and July, 1 at Lucknow in March, and. 1
at Cawnpore in May. Besides these, one man was attcked in Fort William in
March, and one at Ferozepore in September. Throughout the whole Madras
Presidency only one British soldier suffered. The case occurred at Thyetmyo
in April. The only three cases in the Bombay Presidency were at Poona, one
in May and two in July.
29. The same dormancy of the disease is evidenced by the returns of the
native troops in Bengal. During 1874 there were
b, ki Y5 g only 59 o uumpur%r:?l with 83 in 1878. Of these
50, 52 oceurred in the lower part of Bengal, and in Assam, chiefly in March,
April and May. There was one at Benares in March, one at ]galitpm in
October, and one at Jhelum in June. The area over which they appeared was
thus very large.

30. In the Upper Provinces the prisoners enjoved complete immuni
Somewhnt prevalent ameng pi-  irom cholera. In the four groups of jails whi
sanors in the r Frovinoos. represent Central and North-Western India, not a
single one was attacked with the disease. In the Gangetic provinces 90 cases
occurred compared with 217 in the year previous. At Gorakhpur, in which
distriet, as has been already siated, cholera was epidemie, there was an outbreak
of some severity. Fourteen cases also are returned from the Gya Jail and 11 at
Chumparun, but with these exceptions the attacks were only solitary cases.
In Lower Bengal and Assam, on the other hand, many of the jails suffered from
cholern to a considerable extent. 'The total mortality due to this cause, 7:50
per 1,000, was slightly greater than that of 1873, 6-44, and considerably in excess
of what it was in either 1871 or 1872. _

31. As regards importation and communication from the sick to the
Beigencoderived fromeasesamong  Dealthy, the facts so far as they have been reported
o T are as follow: On the 6th January 1874, a woman
of the 1-14th Regiment was attacked in Fort William. No other eases were
known to have oceurred in the Fort at this time. Surgeon-Major Moffatt remarks :
“ Doubtless there might easily have been eommunication between these quar-
ters and the bazaars of Caleutta by means of the native servants. I ean
assert the possibility, and, ! may add, the probability, of such eommunication.”
With regard to the next cases reported in the Garrison of Fort William, one on
the 21st February, another on the 22nd, and a third on the 8rd Mareh, in three
different Barracks, Surgeon-Major Ferguson states: “ It cannot be positivel
proved that there was any communieation between the seat of the outhrea
and any other locality where cholera previously prevailed.” None of the at-
tendants or relatives who nursed the sick were attacked. On 3rd July a child
belonging to the Buils was attacked. As regards communication there is “no
information.” None of the attendants suffered. Concerning four cases which
ocenrred at Dinapore between the 9th June and 10th July 1874, there is no
evidence of any importation or of communication from the sick. The disease
is accounted for by Surgeon-Major Millar mainly on the ground that cholera is
endemic in the loeality. None of the attendants were attacked. There is
nothing to conneet the one case which oecurred in the 78rd Regiment at Cawn-
pore in May with contagion, and there was no spread of the disease. Surgeon-
Major Sherlock states that when a man of the 65th Regiment was attacked at
Lucknow in March, *there was no cholera in the station or surrounding dis-
trict; only this one case oceurred.” The attendants remained well. Surgeon-
Major Davis states that the case in the 2-12th Regiment at Ferozepore in
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her “was evidently one of those unaccountable sporadic cases of
cholera.”

32. The information which has been furnished regarding the cases
Ofcanes among the Native troops; 3MONZ Native troops is very scanty; indeed, the
vecy fow reports rocolved. only report which has been received is from Lalit-
pur. A native officer of the 24th Punjab Native Infantry was attacked
there on the 28th Oectober. Of this case Dr. Baunders writes: “ It appeared
to be a sporadic case. . The oceurrence was aceidental, there being no cases of
cholera in the bazaars, jail, or eivil station, at the time.”

83. The history of cholera in 1874, so far as it can be ascertained, fully

The of 1874 supports  supports the conclusions in regard to this disease

W ided T2 70! which were stated in last j’ﬂ&l": report. It is not

desirable to enter again on the discussion of the questions of importation and
contagion. It is sufficient to note the facts,

84. The widespread prevalence of cholera during the current year
Renowed pravalence of eheleratn  presents a marked contrast to its dormaney in
Ahe surrenk year. 1874. The history of the disease in 1875 must be
deferred till next annual report, but it will not be out of place very briefly to
record the main facts so far as they are yet known. In the spring, the eastern
districts of the North-Western Provinees and Oudh suffered severely. In the
last province alone the deaths registered from echolera during the first six
months of the year exceeded 15,000.  Over great part of the North-Western
Provinces the disease has been severe, and distriets which were free from it
for many months have again suffered. The Central Provinces so far have
comparatively escaped, but in Berar the mortality from cholera has been very
heavy, and in paris of both the Madras and Bombay Presidencies there have
been outbreaks of more than usual intensity. The Lower Punjab has suifered
considerably. Among the troops in Bengal cases have been reported at many
stations from Dinapore to Umballa and Ferozepore ; up to the 3rd September
of this year there have been 175 attacks among the men, women and children
of European Regiments, and of these 118 have proved fatal.

35. But the most marked feature of this epidemic has been that, so far
o i as the troops are concerned, its violence as vet has
ESawiland Dharmeata fallen chiefly on hill stations. At Kasauli the
disease commenced on the 3rd July, and there have been 56 cases and 37 deaths
in the depdt.* At Dharmsala there have been 83 cases and 33 deaths in
the 1st Regiment of Goorkhas, including followers. Simla also has suffered.
The total number of attacks from the 26th June to the 25th August among
natives has been 316, and the deaths 170; among Europeans 25 cuses and 14
deaths. The total population according to the last census is 14,848, of which
1,434 are Europeans or Eurasians. So far as these are concerned, the outbreak
of 1876 was thus very slight. 1Itis remarkable that in a period of 40 years
during which Simla has been in existence as a sanitarium for Europeans, so far
as can be learned, this is only the third oceasion in which cholera has appeared
here in an epidemic form—onee in 1845, again in 15867, and now in 1875. In
1867, as stated in the Annunal SBanitary Report for 1872, 16 Europeans were
attacked and 6 died; of 57 natives attacked, 47 died. The fact that epidemic
cholera had appeared at 8imla in 1845 was not recorded in that Report as it was
unknown, but an officer who was here at the time has since informed me that
the people suffered much in that year. The epidemic of 1545 was one of the
most wide-spread and severe epidemics in this country of which there is any
record.

36. The proper mode of dealing with epidemic cholera among the people
Bxperionco at Simin a1 regards tho is a matter of very great importance, and the
best means of dealing withtbe wiek.  pepant experience of Simla in this particular is
valuable. When the disease first appeared, a cholera hospital was established,
and endeavours were made to remove to it every person that was attacked. This
procedure was hased on the idea that cholera is contagious, that the disease is

# It is worthy of notico that the outbrenk of 1572 at this statbou commenced ou the 2ud Jaly,
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spread by discharges, and that, therefore, the publie safety would be best consulted
by isolating all who are seized. But italtogether failed in practice. The people
feared cholera, but they feared the cholera hospital sl;ilf more. It was but
natural that they should dread the removal of their friends or members of
their family to a hospital to be tended by strangers, especially when there was
so little hope of ever seeing them again. The consequence was that every
effort was made to conceal the disease, and hence, instead of diminishing the
sources of suppesed contagion, they were only increased. After a time, an
altogether different svstem was adopted. The settlement was divided into
districts, each district was provided with a supply of medicines and a hospital
assistant, people were encouraged to “Pli‘l-‘f’ for remedies at the first onset
of any premonitory symptoms, aud the cholera hospital was reserved for those
who had no friends to look after them. When it was known that those attack-
ed would not be carried oft to the cholera hospital against the wishes of their
friends, applications for medicine were numerous, and in this way many cases
were checked in their early stage. The sick were attended in their own houses,
and measures were adopted for dizinfection so far as they could be earried out.
There is not the smallest ground to believe that treating the sick in this way in
the least degree spread the disease. The four medical officers® at Simla who have
been brought in immediate eontact with cases since the new system came into
play, have all recorded that in the whole of their ﬂx];fn'nnﬂc during this out-
break they have never seen any ill effects from the sick being treated in their
own houses, and that in their opinica it has not in a single instance spread the
disease. The sick have, in fact, not acted as sources of contagion from which
others have become affected. On the other hand, there can be no question of the
advantage to those attacked in being left at their homes. Not only did they
meet with care, and comfort there. which they could have had nowhere else, but
they were also spared the fatizue and other depressing influences of removal to
hospital which are so full of danger to a cholera patient. As the attempt to
remove cholera patients from their homes, which failed at Simla, has been tried
elsewhere with the same want of success and the same distress to the people,
it is most important that these facts should be known not only throughout
India, but also in other countries where belief in the contagion of cholera has
gained mueh ground both with the profession and the publie, and where com-
pulsory measures of isolation have been advocated in order, as it is ealled, to
“gtamp out” the disease, and that it may be seen how needless is the social
misery which any such system must inevitably entail. The outhreak of
cholera at Simla in 1875, and the local conditions connected with it, will be dis-
cussed in next annual report along with the general history of the epidemie
of 1875.
37. Excepting the Cenmltll Provinees, Jth the mc;lrt;:lity iqlfhssd by
small-poX Wis muci in exXCcess o 106 o ear
tfﬂ:ﬂil#fg‘?ﬁ-immm“"mw!r pruvinﬂu, the mortuary returns shew that therdis-
case was less prevalent in all the provinces during 1874 than it Liad been in
1873, as may be seen from the following summary :—

& Surgenns Major W, H. Adley, on specinl cholom daty ; . W, Sutherland, and J. C. Mogice; Civil Surgeons, nnd
A, F. Hyadahaw, Surgeos to His Exelleney the Commandor-in-Chief. :
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40. Among European Troops throughout India malarious fevers were
+ in almost the same proportion asin 1873, The
:%mﬁglﬁfﬂﬁ same proportion  admissions were in tEu ratio of 461 per 1,000
: compared with 456. But as usnal they were very
unequally distributed. For Bengal the admission rate from this cause was
5562, for Bombay 439, and for Madras only 187. The different groups of
stations in each presidency again shew very marked differences. In Bengal
the maximum rate, 868 admissions per 1,000, was reached in Meerut and Ro-
hileund, and the minimum 357 in the Gangetic Provinces. In Burmah ma-
larious fevers contributed only 116 cases per 1,000. The monthly distribution
of these fevers, and the extent to which they affected individual stations are
clearly shewn in Tables XXV and XXI. In this presidency, omitting
;ﬁystaﬁonu, the ratio varied from a minimum of 198 per 1,000 in Fort Wil-
liam and 195 in Moradabad, to a maximum of 2125 per 1,000 at Peshawar.
In the other presidencies among any conmsiderable body of men, the lowest
ratios were 50 per 1,000 at Rangoon and 45 at Toungoo in British Burmah,
and the highest ratio 1,160 at Neemueh.
41.  Although malarious fevers confributed about one-third of the whole
High denth rate from Enterio fever, (808 of sickness, the mortality they oceasioned was
2 Towers as o whole. only ‘86 per mille. From Enteric fever, on the other
hand, although the admissions equalled only 4-1 per 1,000, the death-rate was
1:70. As already shewn® Enterie fover heads the mortality list in Bengal with
a ratio of 2:01, in Bombay it stands third with a ratio of 1'33, and in Madras
it is fifth with a ratio of 1:04. But as pointed out in last year's report the
appearance of this fever in the returns.of late years as a prominent cause
of mortality among European Soldiers in India, is no evidence of the existence
or increased prevalence of any new disease. The statisties given in that reportt
shew that during the fourteen years from 1860 to 1873, the death-rate from
fevers as a whole has not inereased. In 1871 Enteric fever appears for the
first time and shews a mortality of 171 per 1,000, but the total deaths from
fevers instead of being increased were actually less than in the year previous.
And so it is in 1874 ; the mortality from Enteric fever in Bengal—2-01 per
1,000—stands higher than it ever did before, but the ratio for malarial fevers is
correspondingly reduced and amounts to only 1°10 per 1000, the lowest death-
rate under this head which has ever been recorded. The mortality. from all
fevers, malarial and Enteric eombined, is only 3'11, a ratio lower than that
attributed to fevers in any one of the last 15 years excepting 1573, in which
it stood at a minimum of 2-92.
42, Table XXIV shews the stations in which the 243 cases of
Wide.spread distribution of Ea- Dnteric among European Troops in India occurred,
Seria Sonee, and also their distribution by months. Of 59 sta-
tions in Bengal 28 furnished cases. In Madras and Bombay they are returned
from 15 out of 35 stations. In Bengal to which more particular reference will
now be made, the disease was chiefly prevalent in the six months from April
to September. Many of the Cantonments shew only one or two cases in cach,
but at others, especially at Barrackpore, Hazaribagh, Dinapore, Iyzabad,
Lucknow, Meerut, S8augor and Peshawar they were more numerous.
43. Regarding the figures of Table XXIV in connection with the regi-
Its provalence at certain stations, mental statement No. XXX, some valuable facts
Soldiors recently nrrives “  may be learned. The seven cases of Enterie fever
at Barrackpore all oceurred in two Batteries of the 11th Brigade of Artillery
just arrived from England. At Hazaribagh the garrison consisted of the
2.22nd Regiment, which arrived from England in December 1873. At Dina-
ore 4 out of the total of 9 cases were in C. Battery of the 11th Brigade
uring its first year in India. At Saugor all the 10 cases were in E. Battery of
this same Brigade. As a rule, it will be found, as usual, that the disease was
confined in the main to young soldiers during their early Indian service.
Among newly-arrived regiments it will be seen from a statement to be given in
a subsequent paragraph, that in 1874 the deaths from Enteric fever, which

L - e

® Para. B.
1 Fara. 32,
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equalled 201 in the army, as a whole, equalled 10-17 in regiments during their
first vear in this country. In a letter which the Surgeon-General of Her
Majesty’s British Forces has submitted to the Government, he states that of
the total of 177 ecases which oecciirred in Bengal, 133 were in men under 25
vears of age; 100 of them were in men during their first year in India.
44, This letter also summarises the results of a special inquiry which was
No svidence of the dissass being iDStituted on certains points, especially—1sé, the ori-
due to importation or contaglon. —  grina] introduction of the disease by importation ;
2ud, its propagation by contagion ; and 3rd, the sanitary condition of the barracks
which furnished cases, and also of their surroundings. In summing up the
replies received on these points, Dr. Currie observes : * As regards evidence of the
disease having been imported either from England or from one station in India
to another, no facts have been adduced which can be held to give any valid sup-
port to the belief that the disease originated in this manner. The same may be
said with respect to its spread by contagion. In no instance has any satisfac-
tory evidence been recorded of the discase having been diffused after such
fashion. Neither the water-supply nor any articles of food or drink used by
the men have been found, after fullest inguiry, to be at fault, with the excep-
tion of the tank-water at Barrackpore, which is said to give evidence of the
presence of an unusually large amount of organic matter. As regards the
water-supply to traops on the line of march, it is only in one instance surmised
that the disease may have been caused by it. With the exception of defective
surface drainage at Umballa, the over-crowded state of the barracks ocenpied by
the 70th Regiment at Rawul Pindi, and the leaky condition of the roofs of the
barracks at Hazaribagh, no preventible sanitary defects are noticed in the
reports.”  The mere existence of Enterie fever is in itself evidence of insanitary
conditions; and it is all the more important that every such defect which is
remediable should be very carefully sought out and remedied, because there are
insamtary conditions inseparable from climate which can be only ameliorated.
45. Of the 143 cases of apoplexy, 87 occurred in May, ﬁuun. and July.
| Apolaxy.less fatal than in either The disease was less prevalent and fatal than in
ekt either 1872 or 1873. In Bengal the admissions
equalled 26 per 1,000, and the deaths -97. In Bombay the proportion of
attacks, 2-7, was somewhat larger, In Madras it was only 1'5. In Bombay also,
the mortality from this cause was highest, 114, and in Madras lowest, “70.
The distribution of the cases of apoplexy by stations and months forms the sub-
ject of Table XXVI.
46. Dysentery and diarrhoea were less prevalent and fatal than usual.
Dysontery snd diarrhms sddea Lhroughout the whole army of India the cases
litalo 1o tho sickness and mortality. g yalled 36 for the one and 49 for the other—ratios
which are both under those of the previous three years. The same remark ap-
plies to the death-rate which for dysentery was 1-23, and for diarrheea “03. In
Bengal the admission rate for dysentery, 26, is lower than that of any of the
previous fourteen years. Between 1860 and 1869 the ratio averaged 48.
The mortality, 1-21, however, is higher than that of 1873 when it attain-
ed the minimum of *79. The relative prevalence and fatality of dysentery in
Madras, and the ratios which it presents for Bombay, are compared with the -
results in Bengal in the following statement :—

Admissions end Dealhs from Dysentery, 1874,

—

f Beagal | Madras, | Bombay. India.
Admissions per 1,000 .. S | o83 | B0 i 23-F S6-0
Deaths per 1,000 rae | 1-21 151 ’ b7 =| 1-33;

el el Bl TR RS S =t

47. In the Central Provinces the deaths registered as due to bowel com-
Doath from Bowsl somplaints Ploints exceeded those of 1873, In Beraralso there
RO e DRETEN 18 a return to the former excessive mortality ascribed
to this cause. With these exceptions, the statisties shew that, as regards this
class of diseases, the public health was good in 1874,
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48. Delirium tremens contributes 181 cases and 8 deaths, ratios equi-
Delirium  tromens caused fow  vorent to 3-1 and -14 per 1,000. Bombay, in respect
doaths, to this disease, furnishes the most unfavorable re-
turn as far as admissions are concerned; the ratio equals 51 per 1,000, In
Madras the admission rate is 8, and the death—mt.e 00, while in Bengal, with an
admission rate of 25, the death-rate is *19.
49, For the :rrmj' of India, as a whole, hepatitis was, as usual, the most
Hepatitis coniributed the largest  iMportant cause of death. The murtnl:tj' it ocea-
maortality. sioned was 2:16, a ratio, ]mwever, lower than that of
any of the three previous years with which comparison can be made. Of this
total Madras contributes by far the largest proportion. The ratio here was
330, in Bengal it was 193, and in Bombay only 1'71. Each of these compares
favorably with the resulis of former years. During the ten-year period in
Bengal the average annual mortality from hepatitis was 3-31.
50. The diminution of venereal diseases which took place in 1873 has not
Venercal diseases: general in. hﬂﬂﬂ cnntinueﬂ. On thﬂ mntmry, tlh'ﬂ mﬁﬂ OE
S admissions from those affections which stood for
the army generally at 179 in 1872, and 166 in 1873, has risen to 192,
mueh the same as 196, the proportion for 1871. An examination of the statis-
tics of each pmsulcne.y shews that this result has been due to an inerease both
in Bengal and Madras. In Bombay, though the admission-rate is higher than
in 1872, it is lower than it was in 1873.
51. In the Bengal army, taken separately, the admissions from venereal
e diseases equalled 200 per 1,000, compared with 167
: in 1873 and 190 in 1872, In 1871 they were 208.
A statement of details, moreover, shews an inerease in the more severe forms of
disease.

}mrapeaat Jm;—ﬁuemi‘ Adwissions detailed.

BESGAL.
' 1873, | 1574,
Vezemesr Diaeuars, Etl:rmn. :!L'i.ﬁ-l? E—rﬂnﬂﬂ‘r a? 160,

| Admsissbons Ratio i) |

| lmto ||l.r*p1ln.'|. per 1,000, into hospital, per l,,lJm..
Primary syphilis 1,809 491 | 2405 1 i
Gonorrhos s e | 5178 565 1 4,685 I 9040
Phymosis e wei P 25 E}i
Stricturs et el 133 - 15
Warts e o | 2h 104 | 8
Orchitis, gonorrleal ee T L | 81

ToTAL ot | 5,336 1449 6,513 175-1

Secondary syphilis wss | G 17-0 E60 | 231
[nflammation of inguinal glnmis e | a0 o 427 }
Orchitis > 7 b 169 } 264 151 | 244

|

Cases nf primary syphilis, it will be seen, have risen from 49 to 66 per 1,000,
and of gonorrheea from 86 to99.  For secondary syphilis also, the ratio is higher
than it was in the year previous. These details, it may be noted, are taken |
from the regimental returns, and do not altogether coineide with the total of
the general statement ; but this does not afteut the comparison with previous
VIEArs,
52. The same marked difference in the prevalence of venereal affections
Marked varlstions in provalence 90 different stations which was formerly noted has
et e L D] continued. At Cambellpore among a small body
of men the admission-rate was only G0 I}(mr 1,000 ; at Futehg'arh it was 469. Of
ten stations where there were no loc -hns]ntals in either 1873 or 1874, there
was an inerease of venereal diseases at eight, and in some this increase has been
greaf. - Twenty-eight stations where lock-hospitals existed in both years shew
an increase of cases in 1874 as compared with 1873. At only 17 where the
rules have been in foree in 1873 and 1874, has the return for 1874 been more
favorable than that of the previous year.
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55, These results cannot be regarded as satisfactory. No doubt there
Hosalts as & whols unsatisfactory, 15 De€D @ diminution of venereal diseases among
the troops of late years. During the ten-year
eriod, 1860—69, the average annual ratio of admissions in the Bengal Presi-
Sﬂll{:f equalled 265 per 1,000—a result due to the high proportion of cases
during the first half of this period before lock-hospitals were established.
During the last five years the average has been 194.  But on reference to the
statistics of former years given in a previous Annual Report,® it will be seen
that the proportion of venereal disease in those days without lock-hospitals was
much less than it has ever been since. During the five years, 1852-53 to 1856-57,
the avernge annual admission-rate was only 168 per 1,000. In estimatin
the exact value of these figures, the proportion of young men and of marri
men must be taken into consideration. On the first point statistics do not ex-
ist before 1865. Since then, so far as Bengal to which they refer is concerned,
there has been no material change in the constitution of the army- according
to age. Asregards marringe, in the Report of the Royal Commission on the
sanitary state of the Army in India, it is stated (page XXIV) that “ of the Royal
Army 93 per cent. of all ages were unmarried men ; of the Europeans of the
late Company’s regiments 70 per cent. were unmarried.” In the three pre-
idencies in 1874 the proportion of unmarried men of all grades was 89 per
cent. The later returns of venereal disease in Madras shew an improvement
on those of former years. Between 1560—69 theaverage ratio of admissions
from this eause was 236 per 1,000 per annum.t There are no statistics in this
office to allow of the comparison being extended to an earlier period. During
the five years, 1870—74, the average is 171. In Bombay the average of the last
five years, 1870—74, is 170. But between 1863 and 1869 the annual ratio
given by the Surgeon-General of that Presidency is only 127.f Whatever
view may be taken of the question, it is evident that the rules for the preven-
tion of venereal disease among European froops have in great measure failed
and the results have fallen far short of what was anticipated.

56. Table XXXII shewing the number of days spent in hospital by the

Avorage number of days spentin €N of each regiment gives an excellent idea of
nospital by pach man. the ecomparative inefficiency in each corps. In the
Bengal Presidency the B battery, XI brigade at Barrack shews  the
maximum of 48 days. Another battery of this Brigade at the same station
shews 85. It is remarkable that all the other batteries of this XI Brigade
shew similar high averages ; 86 days in the C battery at Dinapore; 35 in the
D battery at Benares; 40 in the E battery at Allahabad; 32 in the & batfery
at Nowgong ; and 53 in the F Battery at Saugor. The execessive sickness in -
this newly arrived Brigade has been already referred to. Marked contrasts to
these very unfavorable returns a rin the table. For example, the average
in hospital in the Buffs at Fort William was cnly 16 days; in 1-5th Regiment at
Bareilly 15 days; in the 556th Regiment at Roorkee 14 days; in the 26th
Regiment, Morar, 15 days; in the 2-25th Regiment at Jubbulpore and Baungor
16 days ; in the D battery, A Brigade, at Sialkot 14 days;in No. 2 hﬂttﬂl’;r, 13th
Brigade, Meean Meer, 15 days; in F battery, F Drigade, at Rawul Pindi 12
days; and in B battery of this same Brigade at Cambellpore only 11 days. In
the other presideneies even more favorable averages appear. In the B ;
15th Brigade at Kurrachee, the minimum of 8 days was attained.

57. The four following statements shew for the European Army in
India, and for that of the Army in each presi-
dency, the proportions of deaths among men of
different ages, and also the incidence of tﬂu mortality and the causes to which it
has been mainly due at each period of life. These statistics fully bear out all
that has been written on this important subject of late years —

Deoaths according to age.

& Appual Report of the Sanitary Commimioner with the Government of Tedia for 1867, pﬂg 160,
4 Fide Report of the Sanitary Commissioner with the Qovernment of India for 1571, page 035,
1 Fide  diklo ditia ilitte page G0
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66. The eauses of invaliding in the three Presidencies arve detailed in
Gausos of invaliding inthe ees  L8DIE XXVIIT.  General debility, as usual, shews
. the largest proportion, giving a total of 836 per
1,000 for the army generally and H.Tligh ratio for each Presidency, but especially
for Bombay. Hepatitis comes next with 6-949, chiefly due to Madras where this
discase led to the invaliding of 1099 per 1,000. Phthisis eansed much the
same loss in all three Presidencies and an average of 4:07 for the whole.
Diseases of the heart and larFa vessels, bowel complaints, palpitation and
rhenmatism stand next on the list in their order of importance.
67. The total loss by death and invaliding has already been shewn for
Total loss by desth and invand. the army as a whole. In each Presidency taken
- separately the results stand thus :—

e e e s b e s g

‘ : PER 1,MK) OF AVEEAGE STEENGTIN.
[ PRES[DENCY. | o SR
‘ Dvied. Tuvalidal | Total,
| b |
Bengal ... oo | 14082 4030 | 01
| Madras ... P 1296 HE R Gii-32
Bombay ... cel 1064 4507 | 55-T1
India 1:4-58 , 4378 836
' |

#3. The ultimate disposal of the men invalided from India materially
affects the statistics on this point. As has heen
shewn, the great proportion of them is returned as
recommended only for change, but no information
has yet been received fo shew how far the recommendations of the invaliding
committees in this country are acted on. This point has been under reference
sinee the beginning of 1871, and certain changes designed to shew what became
of each man after leaving India—whether he died on the vovage or at N etley, or
was discharzed to duty or to pension —were proposed in War Office form No, 821,
These changes were approved of by the War Office in 1873, but none of the
rolls of invaliding which were to have been returned from Netley have yet been
received. It is of great importance that the information should be regularly
furnished, as without it the statistics of invaliding must remain incomplete.

69, In 1873 the sickness and mortality among soldiers’ wives were less

than in any previous yvear. The returns of

O a1 any formst are still mgrrap favorable than those of 15?33 szi
b though in the army, as a whole, the admissions
equalled 926, as compared with 923, the daily sick rate was only 35 compared
with 36, and the mortality 19:47 compared with 19-92, Taking the Presidencies
scparately, the admissions vary from 1,018 in Bengal to 697 in Madras, and
the daily sick rate from 39 in Bengal to 20 in Madras. The mortality in
Bombay was lower than in either of the other Presidencies, 1462 as compared
with 20°26 in Madras and 2069 in Bengal. Detween 1860 and 1871 the
lowest mortality among women in Bengal was 2546 in 1866. During the
other eleven of these years it varied from 2853 in 1871 to 6503 in 1860. In
Madras during this same period the minimum ratio was 10°52 in 1868 and
37:20 in 1860. The Madras statistics of both women and children, it is to be
remarked, include many of mixed parentage, which, to a large extent, vitiates
the comparison. In Bombay the death-rate among women between 1860 and
1871 varied from 1442 in 1866 and 6081 in 1861. The mortality among
soldiers’ wives in Bengal during 1874 was lower than in any of the previous
14 years, in Bombay it was lower than in any of them except 1866, but in
Madras it was somewhat greater than in any year since 1569,

i irad  regardin
lhrrfgﬁulm“‘t;m .11':.5-':-1-1 af mes IIDE
home,
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74 During the seven years from 1868-1874, the proportion of deaths
 Mortality among childeon inthe  among European children in the Bengal Presi-
plaing. % deney has averaged 9078 per annum. If the hill
stations alone be taken, the ratio for the same period has averaged 66-13. The
ratio of 90-73 for the Presidency as a whole ineludes the hill stations, and in
this respeet the comparison may be considered somewhat defective, but the num-
ber in the hills is too small materially to affect the general result. If the
plains and hills be altogether separated, the mortality stands at 9463 for the
plains and G6-183 for the hills. There is thus a considerable difference in favor
of the hills, but the mortality among children in the hills is still high. In
attempting to estimate the benefits which soldiers’ children would derive from
being sent to hill stations, the high death-rate among them in the plains mast
not be contrasted with the low ratio among children in the Lawrence Asylums
in the hills. The two classes cannot be compared, for the Lawrence Asylums
contain very few infants and others of tender age, and it is among them, as
already shown, that the death-rate is by far the heaviest. Among soldiers’
children throughout the Presidency, of seven years of age and upwards, a class
which corresponds with the inmates of the Lawrenee Asylums, the death-rate
is only from 8 to 11 per 1,000. While, therefore, the mortality among sol-
diers’ children would, no doubt, be reduced if they were quartered in the hills,
the reduction would be by no means so great as seems to be often supposed.
A very high death-rate among voung children is not peculiar to India. In
England among children under five years of age the aversge annual death-rate
for the 34 years (1838-71) was 62°7 per 1,000 for females and 72:6 for males.®
Between five and ten years of age it falls for each class to only 87 and 8:5 per
1,000. In India during 1874 the mortality among children under five years
of age was in Bengal 99-15 ; in Madras 77°43; in Bombay 82-10, or an aver-
age of 90°G6 for the army as a whole. In the eight principal towns of Seot-
land during the year 1872, the ratio of deaths among children under five years
of age was as follows :—+

Glasggow ... Eat, 1 )
Edinburgh... 22 oe. BAB
Dundes ... e SR22
Aberdesn ... “o B R S 1. 1
Greonoek ... PO
Paisley ... as . ... Bi5
Leith s THE
Perth o 442

75. In former Reports two statements have been given to show the
annual mortality among officers in this Presidency,

" one prepared in the office of the Adjutant General,
and the other by Dr. Bryden. But the returns whieh reach the Statistical
branch of this office are in respect to officers imperfect They are merely
regimental returns which take no account of officers on the staff, of the
Engineers, or of the Medical Service. The statement furnished by the Adjutang
General will therefore for the future alone be given. For 1874 it shows that
out of a total of 1,972 officers of Her Majesty’s British service, 27 died, or a
proportion of 18:69 per 1,000, and of 1,905 belonging to the Indian service,
the deaths numbered 35, or 1889 per 1,000.

Mortality nmong ofloors.

* Heport of Regiibras Grneral for England for 1872, po XIX,
t Ditta ikt for Scotlanl foa 1372..;. 17.
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has been a great improvement in registration. In this province small fines
have been found sufficient to enforce compliance. ilitary cantonments
onght not to be behind in sanitary measures, but rather to o examples for
the native towns to follow.
77. During the financial year 1874-75, over £706,000 were expended on
Ay works eonnected with the health or comfort of the
troops in the Bengal Presidency, chiefly on new
buildings and on additions or repairs to those already in existence. Among the
latter may be included such improvements as the provision of sunshades to
barracks, clearing away portions of bazaars, removing defects in drainage, and
adding pumps and filter beds to wells. At Peshawar the new water works are
reported to be in progress. Water from the Calentta municipal works is now
supplied for the use of the froops at Barrackpore. As regards minor matters,.
references and orders on the sanitary questions connected with the health of
the troops have been numerous. Among these may be mentioned the use of
thermantidotes in place of tatties for ecooling barracks and hospitals at Pesh-
awur; the permanent adoption of a modified seale of diet in all military pri-
sons in India; the sanetion of double allowance of straw to such of the sick
as have not doolies to sleep in; the supply of Macnamara filters in quarters for
which they had not been previously allowed ; the vxperimental trial of means for
improving these filters, especially with a view to prevent the rapid eorrosion whieh
certain waters cause in them; the introduction of Crowley’s improved counser-
vaney cart, and the trial at Naini Tal and Ranikhet of coir in lieu of straw for
stufling mattresses and pillows in use with iron trestle cots. Questions con-
nected with the raising and distribution of water by better means than those
formerly in use, have also engaged much attention. Rules for the proper
management of filtering tanks in military eantonments have been issued, and a
standard plan of filter tank is under preparation.  Metal buckets in place of
* mussacks” have also been allowed for carrying water from the filter tanks to
the barracks.
78. Much attention has of late been direeted to the cultivation of Ewee-
Planting of Fuealyptus Globutas  (ptus globulus, or Australian blue gum tree, as a
Bk el AL SR e means of counteracting malarious influences in
cantonments. The results of the attempts hitherto made to grow this tree in
the plains of India so far are not encouraging. In the Lower Provinces of
Bengal it seems to thrive very well as a seedling, but after eighteen months it
hecomes sickly and generally dies before the third year. Even in Darjeelin
it lives only for a few years. In the North-Western Provinees it has done waﬁ
at Ranikhet, but Chakrata was found too cold for it. In the Salaranpur
eardens some have been growing for upwards of twelve years, and a few seem
to have thriven, but many were killed by inundation. They appear altogether
unsuited for swampy land, and unable to resist the hot winds. Further trials,
however, are now to be made, and the stations of Mecrut, Roorkee, Sialkot,
Jhelum, Rawul Pindi, Meean Meer and Peshawar have been selected for the
TArpose,
: ITEI. The replies of the Army Sanitary Commission to questions which I
= o o laid before them during my recent visit to England,
plics 1o questions cn. sanitary sab-  have been ecirculated for general information. They
¥ relate to many mafters of great sanitary import-
ance—the diffusion of cholera and the practical measures to be taken to
check it, the statisties of venereal diseases and drunkenness, meteorological
observations in their bearing on disease, the drainage and water-supply of
Tndian stations, and the future organization of a health department for India.
80. Since last report a change has been made in the position which
Drs. Lowis and Cunningham sp- DTS Lewis and Cunningbam occupy. They were
e R iasiomer with tne ot first specially selected to conduct an enquiry
Governiment ¢f Ludia. into cholera, and the reports which they (&mre
subimitted on this subject afford evidence of much ecareful investigation, and
have attracted much attention. But in the course of this enquiry oppor-
tunities have been taken for the study of other tropical diseases, and very
valuable results have been obtained in regard to them. * It was considered,
therefore,” to quote the orders of the Government* * that without diverting

Resulotion of the Government of India in the Home Depaptment, Xo 50, dated 12th Pebroars 18975,
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their attention from the cholera enquiry, which on no account is to he
relaxed, the services of these two highly-trained scientific officers would
be very useful in the investigation of special diseases, such as the Burd-
wan fever, Delhi sores, leprosy, and the like, to enquire into which special
officers have either been appointed, or might be hereafter required, and it
has been determined to employ them in the investigation of the Burdwan
fever and of Delhi sores whenever an opportunity offers. It had also been
arrnnged that they should examine and report on famine fever, had this shown
itself in the famine tracts. The investigation of other important diseases may
be conveniently earried on along with the cholera investigation in different
rts of the eonntry, and the faets regarding them must be considered in their
ing on the history of cholera. Further, it is desirable that the examina-
tion of the difficult problems concerning disease shonld be entrusted to those
who have already proved themselves well fitted to undertake it, rather than to
untried hands. Some saving of cxpense would also thus be secured. Under
the orders of the Government in the Financial Department, No. 7354, dated the
10th December 1574, Drs. Lewis and Cunningham have aceordingly been
transferred from the Military to the Home Department, as Special Assistants
to the Banitary Commissioner with the Government of India, in order that they
may undertake such special enquiries into disease as the Government may
decide to make.”

§1. The advantages of this arrangement have already become fully ap-

Their continued researches on parent. Cholera has continued to form the main
AECIEA DA pAlEr (1 nmaga. subject of their investigations. The opportunities
offered by the General Hospital and the shipping in Caleutta have afforded
constant means of observation, and special scientific enquiries have also been
instituted on the circumstances connected with this disease. Among these
may be cited the influences of changes in soil, and also the supposed epidemic
of cholera among cats at Delhi. This last matter belongs properly to the
records of the current year, and will be more fully noticed in the report for
1875, but it may be mentioned that while cholera was prevalent at Delhi, there
was great mortality among the cats. Hundreds of them arve reported to have
died with symptoms which were aseribed to cholera, and it was further be-
lieved that this disease had been directly induced in some by giving them food
contaminated with cholera discharges. But from an examination of several of
those that died, Drs. Lewis and Cunningham have come to the conelusion
that the disease from which they suffered was not cholera. But their work
has not been confined to cholera. Investigations have also been earried on as
to the ecireumstances under which organisms of various kinds occur in the
* tissues and organs of animals and on the various forms of skin.diseases, es-
pecially those which are supposed to be dependent on parssites. The questions
which formed subjects of report in previous years have been further examined
as occasion offered. Specimens of the resting spores of the opium blight,
which had not been detecied when Dr. Cunningham’s paper eontsined in last
annual report was written, havs sinee been discovered by him, and the ob-
servations made by Dr. Lewis on the relation of the haematozoa to chyluria
have been abundantly confirmed by additional evidence. Among other matters
relating to the public health may be mentioned the presence of entozoa in
species of fish commonly bronght into the Calcutta market. The information
on this subject which was Euplﬂi{,‘ﬂ to the municipal authorities was valuable
in allaying public apprehension and in preventing the adoption of measures
which might otherwise have been taken to the serions interference of trade.

#2, Drs. Lewis and Cunningham's report on the disease which is known
under the name of “ Madura foot” which appears
to be endemic in some parts of this eountry, and
which, in eonsequence of the belief that it was due to a fungus, has been also
called Myeetoma, forms Appendix A of this report. To this reference must
be made for a full account of all their very careful and painstaking experi-
ments and examinations, but the general conclusions they have formed may
liere be summarized. The disease, it appears, is found in two forms: the
pale and the dark. The lesions in both have much in common, but the
morbid products are unlike. In the pale variety they are chiefly fatty
material in varied pathological forms; in the other variety the fatty matters

Their report on langua foot.
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are much less abundant, and the dark material which is characteristic of
it is almost entirely free from fat. But the most important conclusion
at which they bave arrived is, that the various bodies which have been
regarded as different stages in the development of a peculiar fungus will bear
no such interpretation, and that the Madura disease cannot be attributed, as
has hitherto been believed, to a fungoid origin.  The question is one of great
importance, as the opinions which Tave been to a large extent accepted as to
the fungoid origin of this disease have formed the basis of generalizations as
to the supposed eause of other diseases.
83. Their paper on * The Boil in its relation to Disease™ which forms
Their report on the soilin its re. AAppendix B, and to wkich reference has been al-
el L rcu:li-z made, represents a great amount of careful
and patient research. Althongh the results are not so definite as could be
wished, it is a matter of no small importance in the investigation of the causes
of cholera to find that in Caleutta its prevalence is associated with marked
characteristics in the condition of the soil. Their observations showing the
great variations in soil changes which are to be found at places separated by
only a very short space, are of great interest, and point more than ever to the
importance of diseovering those loeal conditions which are associated with the
presence of disease, and espdeially of cholera, and which, judging from results,
seem often so strangely confined within a very limited avea. As a contribu-
tion to the investigation of local disease eauses which are not apparent to the
senses, and as opening the way for more extended observations of a like
character, Drs. Lewis and Cunningham’s researches on this subject have a
special value.
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SECTION TI.

NATIVE TROOPS.

84. Bince 1864 the sickness and mortality among Native troops in this

Presidency have been detailed in the tables ap-

qoratistios of the Hatire Army for - pended to the Annual Sanitary Reports; and Dr.

Bryden has now prepared a series of statements®

shewing the results during the ten-year period, from 1564 to 1873. This series

has been framed on the same principles as that for European troops for the

ten years, 1860—69, already published, and forms an important addition to the
very valuable statistical work, for which we are indebted to Dr, Bryden,

85. Taking the regular Native army as a whole, the results of 1874 as
compared with those of previous years are decided-
ly favourable. The admissions into hospital were
1,266, the daily sick-rate 41, and the mortality 10-0k During the ten-year
period, the average ratios were 1,301, 43, and 14'25. In only one of these years
was sickness less prevalent. In 1868 the admissions equalled 1,175, and the
daily sick-rate 37. In the others, admissions vary from 1,287 to 1,501, and the
daily sick from 41 to 47. The mortality in 1874, 1094, is a fraction higher
than that of 1868, when it was 10-89 ; but it is lower than that of any one of
the other nine years, during which it fluctuated between 1198 and 17-29. If
deaths ocenrring among men when absent from their regiments be inecluded,
the total mortality for 1874 is raised to 13.50 per 1,000 ; but this is lower than
the total mortality of any one of the preceding ten years, during which it was
never under 15 and rose as high as 20 per 1,000,

86. Besides the regular Native army, which numbered nearly 39,000
men on an average present with their regiments,
there are three other smaller bodies of Native

to be taken into account,—the Central India regiments, the Punjab
Frontier Field Force, and the Madras regiments serving in Bengal. The
in which they suffered from the principal diseases varied greatly, as may
be seen from the following statement : —

Favourable results of 1874,

Chief forms of sigkness.

Rolar | Gotel | ot | rstnents
Ka, INERARES. ;. [Eetweks. l":!"'- hlrt:::sun
Ademissions per 1000 of averge strength,
1 | Fevers (2% 351 1,023 Tm
2 | Wounds and accidents ... 120 107 142 67
3 | Abseess and ulesr g ] 128 0
4 | Dysenters ... i il 24 5 1L
6 | Rlwnmatism .. 67 | B4 &2 62
6 | Renpimtary discazes 62 i B0 o
T | Venercal digcases 4] o4 19 21
8 | Diarrhas ... a5 2l a5 16
, 9| Eye disoases ... i 25 2| =m
10 | Splecn discase n i 15 2
Total due to these ten couses 1,160 B0 1,551 HEEL
Totsl from all camses ., 1,266 | 857 Lhe 1078

In all four bodies of men the same ten varieties of sickness caused nearl
the whole of the admissions into hospital, and the order in which they come is

——

® Nat yeb }u'i.h‘l:-ud.
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singularly uniform. Among the points deserving of notice are the small pro-
‘mrti-‘m of cases of fever and the large proportion of eye diseases in the Central
ndia regiments, and the prevalence of fever and of respiratory diseases in the
Punjab Frontier Field Foree.
87. If the more important causes of mortality
Chief causes of mortality. in the different sections of the Native army be
compared, they will be found to stand thus—

—_— —_— - ==

— o = — = = e e e

| e | o | ot | e,
Ma. Di2EABES. SIpy: mem' F’”:“‘- | m.
Dhid e 1,000 of avernge strength.
1 | Bespiratory diseases .. = a2 : e 30 “H7
2 | Ferers vl 210 | = 173 261
8 | Cholers ... wilt Aar
4 | Dysestery ... | o 1 NE 51 20
B Plahisiz pulmonalis - 48 | 71 =0
6 | Diarrhan 64 a. S A Sk 47
7 | Atrophy and anemia 4 o | 10 87
8 i Smill-pox Pl it 20
0 | Wonnds anid secidents ., ! = 24
10 | Heart discase, ., I SR e 20 2
i Total due to these tén canses ... g6 | 64 113 i
Total due to all coases .., A | .ll:rﬂl- | bt 1238 &T0

In the regular Native army the diseases according to the extent of mor
tality which they occasioned stand in almost the same order as they did in 1873-
but the proportion due to each is in every case reduced. Respiratory diseases
have fallen from 3:15 to 2-32; fevers from 2'92 to 2:19; cholera from 112 to
1-11, and so on in every instance. The only exception is the appearance of wounds
and aceidents in the list for 1874, with the trifling mortality of -21 per 1,000
to take the place of spleen diseases which furnished this same s ratio in
1873. In the Central India regiments hepatitis cansed three deaths, or a pro-
portion of *71 per 1,000, which does not appear in the statement. In the
Punjab Frontier Field Force the mortality due to respiratory diseases, 6:30 per
1,000, was very heavy. Omitting fevers from which the Madras regiments
suffered much, the mortality under each head was trifling, and the total ratio is
less than in any of the other sections of the Native army.

88. The first group of regiments of the regular Native army includes

those quartered in Lower Bengal and Assam. The
e sroups: Bens  gickmess and mortality among them were both
above the m:em?c; the admissions equalled 1,530
per 1,000, the daily sick 55, and the deaths 19:10. In addition to fevers,
dysentery and diarrheea contributed largely to the sickness. The mortality was
chiefly due to these, and also to cholern. The stations which compose this
group are sixteen in number. Looking at the details for each, which are given
in Tables XII and XIIIL, it will be seen that in many of them sickness was
very prevalent, especially at Barrackpore, Dibrugurh, and Tezpur, where the
cases equalled respectively 2,102, 2,085, and 8,031, The excess at these places
resents in the main an excessive prevalence of fevers. Under this head
alone, at Tezpur, the admissions were in the ratio of 1668 per 1,000, In several
of these places the death-rate was heavy, especially at Sylhet, Shillong, Gauhati,
and Nowgong—a result due in large measure to cholera which was prevalent
in Assam. Asa whole, the results of 1874 in this group accord very much
with the averages of the ten-year period which are 1,674 for admissions, 54 for
daily sick, and 20-99 for deaths.



Hative
Troops.

89. In the Gangetic Valley and Oudh, which form the second group, the
statistics of 1874 are very much more favourable
than the average of the preceding ten yvears. The
admissions were 830 compared with 1,136, the daily sick 35 compared with 38,
and the deaths 551 compared with 9°88. 1In this group during 1874 the Native
soldiers indeed preserved a high standard of health. There was but one ease
of cholera out of an average of 6,357 men, and that was not fatal: fevers were
not prevalent, nor, with the exception of respiratory affections, did any single
disease contribute one death per 1,000, The twelve stations in this group shew
eonsiderable variations. The admission-rate, which was only 592 at Cawnpore,
was 1,644 at Fatehgurh. At Benares the mortality was 11-03, while at Dina-
pore and Gorakhpur it was little over 3. As a whole, the results in this group
were very favourable, more so than in any one of the previous ten years,

90. In Meerut and Rohileund during the ten-vear period the cases of
sickness averaged 1,036, the daily sick 33, and the
deaths 10097 per 1,000, During 1874 the ratios
were 1,001, 34, and 8§ 78. This comparison is not unfavorable to 15874, but in-
dividual years, such as 1868, have yielded move favourable results. In three of
the eight stations which make up this group, sickness was wery prevalent; at
Shahjahanpur the admission-rate was 1,155 : at Delhi 1,480, and at Meerut 2,284,
At the two last fevers were the great cause, but at the first it was due in a con-
siderable measure to venereal diseases, which caused 172 admissions per 1,000 ;
a very unusual proportion amonz Native troops. From Table XII, however,
it will be seen that even this high ratio was exceeded at a few other places, anid
especially at Benares, where it equalled 326. The average for the army, as a
whole, was only 43.

91. In the seven cantonments which make up the fourth group, there
was no excessive sickness, while on the other hand
in none of them were the ratios of admissions so low
as in many of the stations of other groups. Owing to prevalence of fever the
admissions at Morar reached a maxzimum of 1,373 per 1,000, Omitting Lalitpur,
where among a very small body of men one single death gives a mortality of
13-70 per 1,000, Agra shews the highest ratio of mortality, 11'71. At Deolee
and Nowgong there were no deaths. Taken as a whole, the admissions into
hospital in this group equalled 1,239, the daily sick 43, and the deaths 8-43.
During the ten-year period the ratios averaged 1,704, 53, and 960 ; so that com-
pared with these, the results of 1874 have been very favourable, Looking at the
individual years of this ten-year period they are still more satisfactory, In no
one of them was sickness so little prevalent; in six the mortality was higher
than in 1874.

92. Among the regular Native troops in the Punjab, which numbered

i on an average 15,405 during the year, the cases of
s sickness were in the proportion of 1,362, the daily
sick 39, and the deaths ©-54 per 1,000. These figures also are much more
favourable than those of the ten-year period, which yields an average of 1,430
for admissions, 40 for daily sick, and 13'84 for deaths; but individual years of
this period shewed less sickness and mortality. Of these, the most notable was
1866, in which, with an admission-rate of 1,209, the moriality was only 5-84—a
very marked contrast to 18G9, in which the admissions equalled 1,724 and the
deaths exceeded 20 per 1,000, The mortality from respiratory diseases in 1574,
although high, 3:57 per 1,000, is little over the average of the ten years, 3-23,
and much under that of either 1870 or 1871, in which it amounted to 575 and
720 per 1,000, At several of the stations of this group the Native soldiers
suffered much from fevers, especially at Ferozepur, Mooltan, and Peshawar,
where the cases of sickness under this head alone were in the proportion of
1,207, 1,538, and 1,390 per 1,000. At none of them was the mortality heavy.
At Jullundur, out of an average of 557 men, there was not a single death.

093. In the Punjab Frontier Field Force sickness was very prevalent
during 1574, The admission-rate was 1,712, the
daily sick-rate 47, and the death-rate 12:28, Neither
Murdan nor Abbottabad shews any great prevalence of sickness, but at the other
five stations the cases varied from 1,718 at Kohat to 2,207 at Dera Ghazee Khan,
due in the main to fevers which alone at the last-named place caused nearly

0

SANITARY COMMISSIONER WITH THE GOVERNMEXT OF INDIA, H
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Meerut and Rohileund,

Agra and Central India,

Punjab Frontier Fiald Foron.
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SECTION III.
JAILS.

95. The statistics of the jails for 1974 shew that there has been a marked
Large increass in the numberof iNCrease in the number of prisoners. The number
peisonirs. of persons in confinement averaged 72,060, a large
excess over (7,037, the number in 1873, which again was much above that of
previous years. Looking back on the fizures of the past sixteen years, it
appears that the number of prisoners in the Bengal Presidency in 1859 averaged
only 46,733. With some fluctuations the number gradually rose to nearly
62,000 in 1869. The next marked advance was in 1873 when, as already stated,
it reached 67,037, but the average for 1874 shews an increase of 5,023 over that
of 1873. This rise has not been confined to any one part of the country. It
is shewn in each group of jails, but more particulaely in the second, the fourth,
and the sixth.
96. Although both sickness and mortality have heen less in previous
: years, the general results are not unfavorable when
i wply“evidence the valus of ss: compared with those hitherto attained. The ad-
missions into hospital, 1,027 per 1,000, were slightly
less than the proportion for 1873, but somewhat higher than those of any other
vear since 1867. DBetween 1867 and 1874 the ratio has varied from 1,079 in
1867 to 927 in 1871. During the eight years 1859 to 1866, the proportion
was never under 1,133, and in 1860 equalled 1,491. A similar difference is to
be observed both in the daily sick and also in the mortality during these
two eight-year periods. In 1874 the sick rate was 34, a slight increase on
that of any one of the other years since 1866, during which the minimum
was 20 and the higkest proportion next to that of 1574 was 32. Between
1850 amd 1866, one year, 1866, shews a daily sick rate of only 83, but in the
others it varied from 35 to 57. The death-rate of 1874, 3990 per 1,000, is
higher than that of 1867, 8832, of 1868, 30-28 and of 1871, 34'562, but lower
than that of any of the other years, During the last 8 years the death-rate has
ranged between 30°28 and 43'58. In the previous eight years the range was
between a minimum of 5766 and a maximum of 110-81. While, therefore,
the results of 1874 shew higher proportions both of sickness and mortality
than certain other years, and such fluctuations are to be expected, the general
history of the prisonersin the Bengal Presidency continues to evidence in a
most marked manner the great advantages that are derived from improved
sanitary conditions.
97. What were the chief forms of disease from which the prisoners
o suffered in 18747 What diseases maioly contri-
T buted to the mortality #  How were these diseases
distributed in the several provinees and in individual jails ? And what local
insanitary conditions existed with which any excessive sickness or mortality
may be associated, and to which is it to be aseribed? The first three of these
questions are very fully answered in Dr. Bryden's annual tables. In regard
to them it will suffice to deaw attention to the main points. The last, and, in
a practical point of view, the most important question will be answered so far
as the-reports of the Medical Officers afford the requisite materials,
08, Taking the Presidency as a whole, the diseases in the order in which
g the prisoners chiefly suffered from them stand thus :
ORI Posmey S o it will be useful at the same time to compare the
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pared. Under the head of fevers, considerable differences are observed. The
admission-rate, which was only 206 in the Gangetic Provinces, was 615 in the
Punjab. The deaths from this cause which equalled 6:70 per 1,000 in the
Punjab were only ‘80 per 1,000 in the Agra and Central India group. Even
more marked is the difference in the distribution of bowel complaints. As re-
gards them, the Punjab shews a minimum of 82 cases and 588 deaths per 1000,
while in Lower Bengal the cases equalled 400 per 1,000, and the deaths 20°57.
With a much smaller admission-rate the mortality under this head in other
ps was very high, varying from 12:78 in Agra and Central India to 19-70
in the Gangetic Provinees and Oudh. Respiratory affections again attained their
maximum of 77 cases and 1081 deaths per 1,000 in the Punjab, and their mini-
mum of 20 cases and 3'57 deaths per 1000 in the second group. Cholera, as
has already been remarked, was striking chiefly by its complete absence in
Upper and Central India and by its comparative dormaney in the Lower and
Gangetic Provinces.
101. In the first group which comprises the jails of Lower Bengal and
Assam, sickness and mortality were both greater
%@:ﬂm froup-Lower than they have been for some years, The admis-
sion rate, 1412 per 1,000, is higher than that of
any year since 1806, when it equalled 1,616. In the intervening years it has
fluctnated from 1,408 in 1867 to 1178 in 1870. Between 1859 and 1865 the
returns were much higher, varying from 1,704 in 1863 to 1,636 in 1864. The
daily siek-rate, 39 per 1,000, is a considerable advanee on 36, the ratio for 1873,
but compares favorably with the average, and éspecially with the ratios of the
years immediately following 1859, in which they were never under 56 and
reached as high as 61. As respects the mortality again, the ratio for 1874,
52:24, is higher than it has been since 1568, the intermediate years shewing
death-rates varying from a minimum of 40-42 in 1871 to a maximum of 50-14
in 1869. Between 1859 and 1867 the mortality was never under 56-65, and in
1860 attained the very high ratio of 136-10.

102. Turning to tables IX and X, the details of sickness and mortality in
Great sickness and mortality tn  €ach of the 45 jails which make up this first grou
EAAEIR L SRL grong. will be found. With few exceptions there was much
sickness among the prisoners confined in them. Inonly fifteen of them was the
admission rate under 1,000, Among these the jail at Monghyr presents the
minimum of 448. In 22 jails the admission rate varied between 1,000 and
2,000. In 6 it exceeded 2,000, but was under 3,000, and in 2 it was over 3,000
per 1,000, High daily sick rates do not necessarily accompany high admission
rates, In the %reaidanﬂ}r Jail for example with 3,082 eases per 1,000, the daily
sick rate was 51, while in Baraset with less than half that proportion of cases
the sick rate was 101. The statisties in respect to this point may be influenced
to some extent by the comparative severity of the cases of illness, but seem

ndent also on the system adopted by the medical officers in charge. Similar
marked differences are to be observed in the mortality. In two of the small
jails there were no deaths, but in five the deaths exceeded 100 per 1,000, and in
one of them they equalled the high ratio of 227-37 per 1,000.
103. In the Presidency Jail, where sickness attained the maximum of
Banitary defects noted inindivi- 9,082 per 1,000, the mortality was only 26-60.
"Gl jalls of this group. The only sanitary defect noted by the Superintend-
ent is overcrowding. The jail ought properly to hold only 900 prisoners, but
the average during the year was 1,040. During the months from May to De.
cember the jail was overcrowded, at one time the strength was 1,252,  Both in
the Alipore Jail and in its Russa Branch, where the female convicts are
confined, the water supply, owing to the scanty rain fall of 1873, was
very indifferent in the early months of 1874. There was also some evowding
at Russa. Overcrowding is the most common defect noted, and it has occurred
in many of the jails. At Bungpore, where sickness was considerable and the
mortality amounted to 16129 per 1,000, the overcrowding was relieved by the
erection of sheds. The neighbourhood of this jail is deseribed as “ water log-
ged.” The district generally has the reputation of being very unhealthy. In
several cases the increased sickness and mortality are associated with epidem-
ies whieh were not confined to the jail but also affected the general population.
. In others again they are attributed to the advanced age and previous

s
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ill-health of prisoners on admission. Information as to the loeal conditions
which favored sickness and mortality among the prisoners is, in many of the
reports, very scanty.

104, In the second group both sickness and mortality were mueh under
what they were in Lower Bengal. The results of
1874 in this group, moreover, compare favorably
with those of other years, and shew the same marked improvement during the
last eight years as contrasted with the great sickness and mortality which
characterized the other eight years which commence with 1859, Between
1867 and 1874 the admissions have varied from 869 to 727 per 1,000; in 1874
they equalled 788, Between 1859 and 18066 they were never under 902, and
rose as high as 1,460, A similar contrast is presented by the sick rates. As
regards mortality also, the change is very satisfactory. Inthe eight years from
1559 to 1866, the deaths annually ranged between 51°31 in 1862, and 140°15
in 1860. The mortality of 1874, 37-05 per 1,000, though lower than that of
cither 1572 or 1873, is greater than it was in 1871.

105. Among the 42 jails which compose this group, many present most

Marked difforonces in the statis. j8vOrable statistics. At Ghazeepore for example,
ties of individual juls in thisgroup.  {ha pages of sickness equalled only 242 per 1,000;
at Baraich they were only 213. Out of the 42, 31 shew an admission-rate of
less than 1,000. In only three did it exceed 2,000, and the highest ratio is
2,057 in the old jail at Pertabghur. But with a much lower admission-rate, 788
compared with 1,412 per 1,000, the daily sick-rate in this group was
higher than in the 1st group—42 compared with 839. This daily sick-rate pre-
sents very marked confrasts in the different jails of this second group. At
Ghazeepore and Baraich it was only 6 per 1,000 ; at Chyebassa it was 88, and
between these extremes are all manner of %-radaf.i:ma. The lowest mortality
was 861 at Oonno, the highest 18358 at Gorakhpur, but of this a consider-
able portion was due to cholern. The deaths, however, are mainly entered
as caused by dysentery and diarrhoea.

106. In the Chyebassa jail, where the sickness was great although attended
with no very high mortality, the medical officer
states—** ''he insalubrious condition of the wards
during the rainy months is the only cause I can assign for the great sickness
in these months. The floors become damp, the roofs leak, and the rain beats
in on the prisoners, who can under the circumstances with diffienlty k
themselves dry.”” In the Gyah jail, where the admissions equalled 2,115, an
the deaths 17376 per 1,000, there was some over-crowding, but to what
extent, or for how long it lasted, does not appear from the report. The medical
officer states that *this enormous sickness and mortality was in a great
measure due to the low physical state of many of the prisoners when
were admitted into jail.”  In the Patna jail there was *“unusual over-crowd-
ing.” In regard to Chumparun, where the sickness equalled 1,250, and the
mnrtu.lit.;r 152:78 per 1,000, the medical officer remarks *° it canmot be a matter
of surprise that the jail continues to be an unhealthy one, and unfortunately,
owing to the defective site, most of the conditions are unalterable.” The
Mozufferpore jail, where the prisoners died in the ratio of 102:52 per 1,000,
was “ over-crowded during the whole of the year.” OfF the 27 prisoners who
died in the Jounpore jail during 1874, “ seven only were in good health at the
time of their admission.,”” The jail at Gorakhpur suffered from cholera in
common with the district in which, as already stated, the disease was
prevalent. But cholera accounts for only 33:07 per 1,000 of the total death-
rate of 183°58. Other diseases were very fatal, and especially bowel com-
plaints. The very unfavorable results of the year are aseribed in part to the
inundations, and in part to the low vitality of the people coming from a part
of Ene country in which scarcity prcvnilmir. The same influences were at work
in Busti.

107. The excessive mortality in the jails of Bebar, which are included

Roport of Special Committee on 1N this second group, has long been a source of

A " deep anxiety to the Government, and in the early
part of this year, a Special Committee was assembled to visit these jails
and report on the causes to which this mortality appeared to be due.

Of the nine jails, which form the subject of their report, three, those at

The Gangotic Proviness and Oodh.

Banitary dofecta in individual jails.
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Gyah, Mozufferpore and Chumparun had already been condemned as hope-
lessly bad, and in this opinion the committee acquiesced. In regard to the
other six—Patna, Sarun, Arrah, Monghyr, Bhaugulpore and Purneah—they
made certain suggestions for improving their sanitary condition in respect
to the arrangement of the buildings, drainage, ventilation, bathing places,
raised beds, clothing, water-supply, coservancy and food, and also for the
relief of over-crowding, which has often been very great. In accordance
with their recommendations, orders have been issued at once to earry out
all the improvements indicated by the committee on matters affecting the
sanitary arrangements of the several jails they visited. The construction of
the new jails required is under consideration, and in the meantime, to relieve
over-crowding, temporary encampments are to be provided.
108. The fifteen jails 1i'rIJ|i|31]1E fﬂ}%]n the Ia]lm-d gl:t::-up do not eall for much re-
mark. The total number of prisoners averaged onl
e it grocp. 2,445, and with two exceptions none of them mn}:
tained as many as 200 prisoners. These jails were arranged in the jail statistics
as a new group in 1570. Compared with the previous four years, the results of
1874 are on the whole favorable. Tn some of them sickness was prevalent; in
seven the admission-rate exceeded 1,000; in two it was over 2,600. But in none
was the mortality very heavy. In three of the jails there were no deaths. The
highest death-rate was 67°42 at Raepore.
109. In the fourth gmﬁ: t::; results, as a T'hnln, llmm been very favorable.,
¢ admissions into hospital have averaged only 841,
o Tl o the daily sick 33, and the deaths 28:96 per {.[Il]l}.
In only 4 out of the nine jails of which this group is made up, did the cases
of sickness exceed 1,000. At Jhansi the ratio was only 364. Muttra, although
returning 788 per 1,000, shews the minimum sick-rate of 18. At Saugor there
was a maximum of 69 per 1,000 always in hospital. At Lullutpore, there were
no deaths. Af Dumoh, on the other hand, among a very small body of prisoners,
the mortality was 46:15. In the Jubbulpore {aii 11 deaths were due to
sloughing uleers. With reference to them and the other cases, Dr. Riee re-
marks—=1 do not consider this sickness due to any cause proper to the jail,
and preventible. It is exactly of the same character and prevalent at the same
time as in the free population resident in the neighbourhood.”
110. The fifth group, as it has unfortunately done for some years past, suf-
s fered much in 1874, The statistics of these jails
i during the last sixteen vears, when takenasa whole
divide themselves into three periods. From 1859 to 1863 both sickness and mor-
tality in them were excessive; the admissions annually varied from 1292 to 158GS
per 1,000, and the deaths from 82-80 to 183-68. From 1564 to 1868, there was
a marked improvement, the admissions, commencing with 969, gradually fell to
489, and the deaths from 73'81 to 16-87. But with 1869 sickness and mortality
inereased and the increase has continued ; in 1874 the admissions equalled 913
and the deaths 46 per 1,000. But on reference to Table IX it will be seen that,
as usual, these unfavorable results have been due to a very few jails. In 12 out
of the 17 there was but little sickness. In only six did the death-rate exceed
40 per 1,000. The heavy mortality at Bolundshubur 82-05, in the Meerut
central jail 128-37, and in the Meerut distriet jail 54:66, is deserving of
special attention.
111. Mention has already been made in the first section of this report,
Groat sickness and mortatity i OF the unhealthy character of Meerut during recent
SUESALY; JRIMof S8 grony: vears, and this is fully borne out by the experience
of the prisoners. The Meerut central prison, in common with the whole
station, has labored under defective drainage. The prisoners suffered much
from fever, dysentery and sloughing ulcers. Bo great was the sickness,
that over 20 per cent. of them on an average were either on the sick or con-
valescent list daily throughout the year, and from July to October over 300
were constantly in hospital. In the Meerut distriet jail, though sickness
was very prevalent, the mortality was not nearly so high as in the central
rison, and the returns are more favorable than those of late years. In the
Bolundshubur jail the increased sickness is reported to have been associated
with the universal prevalence of fever in the district} and to have been
intensified by the erowding together of a great number of old and infirm
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prisoners. Over-crowding was not confined to Bolundshubur ; it was frequent
and great in many of the jails of this group, though in the Meerut central
prison, where the prisoners suffered most, they are reported to have had the
full allowance of space. j

112, The hLealth of the prisoners in the Puujab during 1874 was fairly
good when compared with other years, Both as
regards sickness and mortality there was consider-
able improvement on 1873. In 18 of the 80 jails in this provinee, the ratio
of admissions was under 1,000. In all the others, except Bunnoo, where it
attained a maximum of 2,504, it varied between 1,000 and 2,000, Only four
shew any great mortality— Delhi, Lahore Central Jail, Bunnoo and Rawul Pindee,
where the death-rates stood respectively at 85-80, 5307, 141:51, and 85-03.

113. As regards Delhi, the civil surgeon is of opinion that * the deaths have
Groat mortality in certain jails or DeCD mainly caused by malarial fever of a some-
this group. what unusually severe type, and its sequelm acting
on constitutions reduced below par by some adverse circumstances. The year
has been a very unhealthy one in Delhi, among the general pepulation fever
having been very prevalent.” In the Lahore central prison the sickness and
mortality are aseribed by the SBuperintendent, Dr. Henderson, to deficient eloth-
ing between the 1st November and 1st April, and to sleeping on the cold
ground. Fevers, bowel complaints, and respiratory diseases account for the
zreat mass of the deaths. The Bunnoo jail is very small, the average strength
confined in it was 108, but this was much in excess of the proper number.
It is said that * the chief cause of mortality has been remittent fever, since
dingnosed to have been typhus.” The great mortality in the Rawulpindee jail
was due to one of those epidemies of fever from which it has unhappily suffered
on several oceasions., It commenced in September 1873, and lasted till March
1874 A special committee assembled by the Government of the Punjab
reported that in their opinion it was relapsing fever, and that its origin and
propagation were in all probablity due to contagion. The recommendations
of the committee, and the orders which have been issued on their report, have
therefore reference chiefly to measures dm;lgned to prevent the introduction
of contagions disease, such as quarantine and disinfection. It is to be remarked
that the jail has been over-crowded, and that the condifion of the prisoners in
respect to personal cleanliness as described by the Superintendent was very
far from satisfactory.

The Funjab,
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tection from cholern and other diseases. The proposal to institute such a sys-
tem in the port of Bombay has been negatived. Apart from all the hardships
and inconvenience which it must entail, it appeared unreasonable to attempt
to interfere with the few such eases that might oceur among the shipping, when
any surveillance over the large city of Bombay and the numbers of peo-
ple constantly entering it by land is altogether impracticable. Moreover, as
regards cholera, against which the proposed rules were in a great measure aimed,
there is no reason to suppose that any epidemic of this disease has ever attack-
ed Bombay from the sea-board ; still less that it has been due to importation
by ships. It has therefore been determined that © when disease of an epidemie
character is present on board a ship, measures shall be taken for affording hos-
pital accommodation and treatment for the sick ;" and alse, that “ if a vessel has
come from any port where Asiatie plague exists, as o measure of special pre-
caution which is not likely to be often required and which ean do no harm,
not only should the sick be cared for, but the vessel should be fumigated.”
d this no interference seems advisable. The possible introduction of
!u)]agua into India has been suggested by its recent prevalence in Mesopotamia,
‘but the whole history of this epidemie as given by Dr. Colvill, the Civil Sur-
geon of Baghdad, is that of a disease localized under grave insanitary condi-
tions within a circumseribed area, and even within this area confined to those
villages which are in the most filthy and ill-drained state. Similar views have
‘been expressed with reference to the application of quarantine rules at Mauri-
tius to Indian emigrants. A health officer has lately been sanctioned for the
port of Caleutta, whose duty it will be to look after the sanitary condition of
the port and shipping; but quarantine is to form no part of the regulations
under which he will act. As regards the possibility of protecting cantoaments
means of quarantine, important facts have been elicited by the experience
the present year ; but any examination of them must be deferred until more
complete details have been obtained.

122. Inconnection with Dr. Vandyke Carter’s special mission to Norway,
and the great success which has attended Dr.
Dougal’s treatment of lepers in the Andamans by
means of gurjun oil, special attention has been lately direeted to leprosy. The
proposal made to attempt to eradicate this disease by isolating all the lepers
in India did not commend itself to the Government. Even if the theoretical
views on which this recommendation was based had been proved to be correct
beyond all doubt, which is very far from being the case, the difficulties of
carrying any such system into practice are insuperable. Much remains to be
learned regarding leprosy in India, and a special enquiry has accordingly been
ordered. The Local Sanitary Commissioners have been requested, with the aid
of the Civil Surgeons, to collect all the facts they can regarding the extent to
which it exists among the people in each district; if localized, the locality in
whieh it is chiefly found ; the special peculiarities of this locality, if there are
any, and the special conditions in other respects under which the people in
this loeality live; and to illustrate from individual cases the circumstances
under which they seem to have arisen, whether hy contagion or hereditary
taint, or any other cause. 'I'he microscopic and scientific portion of the enquiry
will be taken up by Drs. Lewis and Cunningham.

123. Further enquiry has also been directed on the influence of soil

Furthior cnquiry on the relation conditions on the prevalence of discase. For some
ey, case and the condiEOR®  voars, observations have been taken on the varia-
tions in sub-soil water level in eounection with cholera, but, as a whole, no very
definite results have yet been obtained. In order to obviate the defeets hitherto
ohserved, it is desired that the observations shall in future be confined to a
few places in each province representative of the most marked characteristics of
its different portions ; that the well in each of the selected stations should be
chosen, so that the variations of water level cccurring in it may be indicative
of the varying amount of sub-soil moisture over a certain area; that the rain-
fall shuul?ha accurately measured, and that the fluctuation in disease over
this area, as represented by the mortvary registration and other information
available, may be earefully watched and recorded. The important bearing of
water level and other soil conditions on the comparative prevalence of cholera
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Bpecinl enquiry into leprosy.
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is amply illustrated by the results of Drs. Lewis and Cunningham’s re-
searches in Caleutta, as detailed in Appendix B, to whieh reference has been
already made, and there can be little doubt that much valuable information on
this subject might be added if such observations were made in other parts of
India.

124, Yor a statement of works of sanitary improvement in towns and
villages, I must refer fo the reports of the loeal
sanitary commissioners. In all the provinces
such matiers are engaging much attention, but the want of fundsin many cases
offers a very serious obstacle to progress. Schemes of water-supply and drainage
are in hand, and uniform testimony is borne to the fact that in municipal towns
great improvements have already been effected. Compared with former years, there
is undoubted activity in all matters connected with the improvement of the publie
health. The importance of making use of the municipalities as centres from
which edueation in sanitary matters may emanate and spread among the people
has been pressed on the attention of local Governments and Administrations®
and it has been observed that * there is no more important duty for the sanitary
commissioner to discharge than that of encouraging, and, if practicable, of
creating the desire for sanitary improvements in the various centres of popula-
tion, and of seeing that the money allotted to all such schemes is spent in the
way caleulated to produce the greatest benefit to health. The following orders
issued by the Chief Commissioner of the Central Provinces as to the manner
in which supervision in such matters may best be exercised by the Sani
Commissioner are of a very practical character, and a similar system might be
generally adopted with great advantage :—

Thea ﬁ:mitnr.?' commissioner, after mmiu]&nspmﬁng a municipal town, should submit
a rt to the district officer, pointing ont in il all the sanitary defects in the town, in its
drainage, water-supply and eonservancy arvangements, and what are the dangers peeulior to its
position, at the same time indicating in what direction improvements are most urgently re-
quired, and the plan on which they may be best carried out.

The distriet officer would on the frst opportunity lay the sitary commissioner’s
report before the munieipal committee and recommend for exeention such of the improve-
ments as the sanitary commissioner considers most urﬁcntly required, and for the execution
of which funds are awailable. The committee would then, after discussion, adopt such
resolutions on the proposals as it may deem fit; copies of these resolutions shonld then be
forwarded to the samitary commissioner, who would forward them, together with a copy of
his report and any remarks on the resolutions he may think requisite, to the Chief Commis-
swoner. At the end of each year the civil medieal officer (who always is, or should be, a member
of all municipal committees in his district), should inelude in his Annual Sanitary Re
o detailed account showing the extent to which the plan of improvement recomrmend
the sanitary commissioner and resolved on I.Ij" the mumeipal committee has been acted on.
An abstract of these reports wonld appear in the anuual report of the sanitary commissioner,
and if that officer has been able to inspect the town in the course of the year, he will remark
on the character of the work dome, and how far the ]ir]an laid down has been adhered ta.
In this way sanitary improvement in municipal towns will be carried on more systematically,
and the limited f available laid out to the advantage,

The system also should be adopted with regard to non-municipal towns and villages.
The sanitary commissioner after his tour of inspection in a distriet  should sulmit a concise
report of the villages that most urgently require attention, and the nature of the defects that
rPequing reuml}r, and at the end of the yoar the deputy commissioner would, forward to the sani-
tary commissioner a list of the villagesin which he has been enobled to effect the reqm:ed
improvements.

Banitary progross.

* * * * L]

J. M. CUNINGHAM, . b,
Sanitary Commissioner with the Governmeni of India,

* Hesolation of the Goversent of Indis, Home Department, Ko, 461058, dated 12th June 1574,
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tions which occupy debatable land between fungi and algm—aquatic fungi,
dehlya, Saprolegnia, and the like—is of itsell a question sufficiently difficult
to oceupy the undivided attention of botanieal experts for years to come, so
that we do not consider it necessary to offer any exeuse for leaving such
questions to those in whose provinee they lie, and restricting ourselves to
their pathological bearings. We are the more inclined to this course, as
there are, unfortunately, only too many examples on record of the great
hindranee to the advancement of our knowledge of the causation of diseases
which has been occasioned by pathologists and botanists having trespassed on
each other's domains. This is an evil which it shall be our endeavour to avoid.
It will be convenient for many reasons to restrict ourselves to the employ-
Tho term *fungus adepted ss INeNt of one term whilst describing the partieular
e ot e e ois  vegetations under discussion; and as it is only very
T rarely that what, in the present state of our know-
ledge, are regarded as ¢ algme’ manifest truly parasitic proclivities, we shall refer
to them as * fungi’ simply.

The opinion that fungi are endowed with the power of inducing
The influenge of * vitality* inlimit.  i5€Ase is not an unnatural one, seeing that they
2 188 eproad of funl. are the most constant of all the attendants on
disease and decay. Their germs are known to be universally distributed, and
were it not for the peculiar conditions required for their development, their
depredations would be past conception. Fortunately, nature has fixed a
potent barrier between a sporule and the organised material upon which 1t
may chance to settle, and which, were it not for this barrier, it would speedily
appropriate to its own use. This barrier is healthy life. Tt has yet to be shown
that the living matter of the tissues of any animal, so long as it retains its
vitality undiminished, is liable to suceumb to the attacks of a fungus. Should
a spore be brought into contact with hioplasm whose vitality is impaired, however,
the changes in the latter which such impairment implies mn{ be of a kind
to transform it into most suitable pabulum for the nourishment of the former.
The impairment of vitality may be due either to disease, or be a normal process,
the result of age: whether the change be normal or abnormal matters little
to the fungus—it grows and multiplies wherever it finds material exactly suited-
to it.

It is the less vitalized portions of animals that arve prone to epiphytie
attacks—portions which have little or no power of repair. Henece the epi
mie tissues, the wing covers and articular plates of flies and insects, branchial plates
of fishes, and the like, are the parts on which fungi are most commonly found.
In such eases the vegetable organisms do not attack the living material, but
what has ceased to undergo any active nutritive changes and is virtually
dead, excreted material, With regard to those instanees in which it is known
that fungi are associated with the existence of disease during life, it is far from
proven in any single case that the disease was not present prior to the fungus.
For example, it is most strongly maintained by many observers that it is only
the sickly silkworm that is ever attacked by fungi, and that inoculation can
only be effected after the worm has sickened.

There is another barrier to the unlimited development of fungi, although
The nutritive requirements or ©f 1ess import so far as the growth of the mere
e vegetative portion of the fangus is coneerned, and
that is the adaptability of the soil for its nourishment, Even with regard
to animal parasites this feature is particularly evident, not only with respect
to the entozoa, but epizoa also are limited to certain animals and even to
certain defined areas of the body. This law applies as strictly with regard to
fungi as to the higher plints; ome spore will sprout and rapidly cover a
surface with mould where another will not manifest the slightest indication
of growth. i
> Some leaves become the hosts of certain fungi only—their entire surface
being equally liable to attack; whereas it is onl
ducing seceotions spegily Ldxptod  ON < ?I;Irjr limited arvea of other leaves that a.::nj-r
i paet e o other species will develope at all. In Caleutta, for
instunce, the leaves of Hibiscus rose sinensis, at particular times of the year,
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almost invariably present a fungus on their surface, the growth of which is
strietly limited to the point on the under surface, where the petiole enters the la-
mina of the leaf, and which does not spread beyond this spot notwithstanding the
production of an abundant development of mycelium and sporular elements, It
is evident that at this spot a peculiar secretion is present which furnishes
suitable pabulum for the nourishment of the particular fungus.

As already mentioned, even some a.nim;.la,l just as in the case of the leaf,
while in perfect health, appear to furnish a secre-
&"&'L'L‘?J’Wmm St Wil thronghout 1'1?5;?& and without detriment
Yo to their health, supports the growth of some
particular fungus at a particular spot; and it is not improbable that the
morbid seeretions resulting from disease in others furnish the special pabulum
necessary for the development of the particular kinds of fungi constantly
forming so prominent a feature in the appearance of such animals both before
and after death.

Of animal tissues none are more frequently affected by fungi during life
Flies and insscts atsasksa by than the bodies of inseets of various kinds; but
fungl. whether the tissues are ever attacked during perfect
health is, as already mentioned, a question still warmly disputed. This point,
although it may appear, at first sight, to be of very trifling moment, is never-
theless of the utmost importance in estimating the nature and the extent of
the influence which fungi exert on the produetion and maintenance of disease.
The fact that the entire bodies of flies, beetles, bees, and such like, when
affected with fungi, are found, when examined after death, to have been per-
meated through and through by mycelial threads, would be most significant
were it known beyond doubt that the tissues in question were not diseased
before the advent of the fungus—that the fungus did not follow the disease as
the roots of a plant creep towards a stream.

Should it, however, be demonstrated that inhunf disease the growth of a
fungus in a living subject can be limited not only
el “wars soluted rowihs of 1o certain tissues, but to certain completely isolated
the tissnes demaenateatod, i - s
' portions of such tissues, the question would be very
much simplified : sueh evidence would point to the dependence of the fungoid
grn'wths on some peculiar condition in those localised spots. It would, further,
¢ evident that, however extensive, in some eases, the modifieation in the
ct and effeets of the disease by the development of a fungus might be, the
interpretation to be put upon the rdle of the latter in the malady must be in
accordance with the fact that its development depended upon some previous
change in the normal tissues,

What our own conclusions are with regard to this matfer in conneetion
with the disease in which we have specially studied it, will be gathered from the
following account of a series of observations extending over a period of several

ears. We have endeavoured to curtail the narrative as much as appears to

e consonant with the desire that readers may be able to infer the extent and to
know exactly the character of these observations, and thus be able to judge
whether or not we have worked at the subject in such a way as to entitle us
to form an independent opinion,
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CHAPTER II.

Tug EVIDENCE RECORDED IN FAVOUR OF THE FUNGAL ORIGIN oF THE MADURA-
FOOT- AND HAND-DISEASE, OB FUXGUS-DISEASE oF INDIA.

Tug disease which we have selected as being the most suitable for the

ha bibliography of the Pangus- PUrpose we had in view—the *Fungus-disease of
dissass of Tudls. India’—has been investigated with the test dili-
gence and care by Dr. H. Vandyke Carter of Bombay, to whom the profession
is indebted for by far the fullest information it possesses with regard to the
affection, and who certainly was the first to describe aceurately the minute
characters of the black particles frequently found in eonnection with it. His
published observations date as far back as March 1860, since which period
several communications have appeared from his pen.®* These he has sum-
marized and supplemented in a very able monograph on the subjeet published
during the past year.t

Dr. E. W. Eyre also has writien a coneise deseription of the disease, as
witnessed by himself (Indian dnnals of Medical Secience No. XII, pp.
513 and 813, 186G0). e mentions that Garrison-Surgeon Godfrey of Madras
was the first to eall attention to the affeetion, under the designation of * Tu-
bercular disease of the foot,” and that he published an account of some ecases
observed by him since 1844, in the Lancef, 10th June 1846. The malady has,
therefore, been known to the profession for more than thirty years.

No special interest was, however, taken in the matter until Dr. Vandyke
Carter, as already mentioned, the Reverend M. J. Berkeley,{ and Mr,
H. J. Carter, ¥. ®. 5.,§ published the result of their personal observations.
The papers of these distinguished observers were followed by thoese of many
others, so that the bibliography of the disease at present oceupies no incon-
siderable space in our medical literature. Those of our readers who may
desire further details on this point will find a careful resumé of the greater part
of what has been written concerning the disease in Dr. Carter's valuable
monograph. It will be suflicient for our purpose merely to refer, generally, to
what the three writers above mentioned have written, more especially to the
writings of Dr. Vandyke Carter and Mr. Berkeley, with whom chiefly rest alike
the credit and the responsibility which is attached to the observations and the
deductions which have been promulgated with regard to the disease.

According to Dr. Carter, the affection manifests itself under two forms,
Taristiss of the disoase distin. each presenting n different stage of the same dis-
guished by Dr. Cartor, - ease: (1), the dlack or melancid, and (2), the pale
or ochroid, varieties. There is, further, a phase of the disease characterised
by the presence in the tissues of pink granules, so that, practically, the m
has been described as presenting three varieties, Although the phase of the
disease last mentioned is of rare occurrence, it is, nevertheless, of great signifi-
cance in connection with the theory of the origin of the disease now commonly
accepted—a view typified in the name “Mycetoma” given to it by Dr. Carter
and adopted by the London Royal College of Physicians in its ‘N{)meuﬁlatura
of Disecases.’
As far as external appearances go, the two leading forms bave much in
The Dark and the Pals varicties COMMon. There is considerable distortion of the
compared—Extornal appearances.  foot or hand affected, an increase of size, more or
less marked, in all directions; there are numerous, somewhat mammillated,

® Transactions of the Medical and Paysical Secrely of Hombay, vol. VI, 1560,
Ditta . ditts vol.  VIL 1860,
Ditta ditko val. WIII, 1862,
Tranaaciions of the Tatkological Society of London, vol. XXIV, 1878,
+ “ Myeetomn,” er the Fonges-dissase of Indim—London : J, and A. Churchill, 1574
1 Intellectual Oharrver, No. X, November 1562,
Journal of Linmean Society, vol. VIII, p. 135, 1865,
§ Annals and Mag. MNar, Hkt,, vel IX, 1862
Jouranl of the Linswan Soclety, vel. V1L, 1865



Appendix A.] THE FUNGUS-DISEASE OF INDIA. 75

apertures, communicating with eavities of various sizes and channels of various
lengths in the subjacent tissues. 'T'he materials which escape through these
apertures differ in the two forms: in the dark variety the fluid which cozes
from the foot fre?uentlj contains brownish-black granules, in appearance not
unlike the rougher description of gunpowder; whereas in the pale variety
little particles, bearing a considerable resemblance to fish-roe, are very com-

monly seen.

611 section also the state of the hard and soft tissues presents much in
poarances presented by the twe  COMMoN :—(a) numerous lined ecavities generally
¥l o0 secttox. communicating with each other by means of sinuous
channels ; (b) softening and excavations, more especially of the tarsal and carpal
bones, but JE‘]:i:Iq_m:ui:lilrJ also involving the long bones; and (¢) the packing of
these cavities with a hard, dark substance in the black variety, and with a morve
or less soft, yellowish, fatty or gelatinous substance mixed with globular roe-like
particles in the other,

w

It is with reference to the nature of tliesa t:ndsuhﬁtun;es. s]:f-] different in
Triimate {ihe abnormal  Bppearance to the nake e, that Dr. Vandyke
producta. GI;Eter’EL observations and t-nr’tlfrrf_hr]l.'ul:,l‘.-ilt:msi are of such
importance ; not only of importance in relation to the particular malady in which
these peculiar substances are found, but to that elass of diseases—a class at
present very large and still on the increase—whose exislence and exfension is
attributed solely to the pernicious influence of vegetable parasites.

Briefly stated, Dr. Carter describes the dark material in the first variety
of the affection as consisting almost entirely of a fungus in its selerotial form,
i &, one of the ‘resting’ states common to fungi and somewhat analogous
to the * resting’ states of perennial plants—examples of which are furnished by
bulbs and tubers of various kinds. The substance found filling the cavities
in the pale variety is considered to be indicative of an advanced stage of the
disease due to “a change—seemingly a degeneration—" of the darkened
MAsses,

The fact that a pink mould has been developed in connection with speci-

mens of both varieties has served as a link between

The Pink variety of tho disease.  the dark and the pale material; and this link

has, so to speak, been completed by the cireumstance

that Dr. Carter has observed a case of the disease—practically forming, as

before mentioned, a third variety, in whbich a pink coloration of the tissues,

associated with innumerable pink particles—* fungus-bodies,” were its charac-

teristic features, Here, therefore, we seem to have the key to the arch which

sustains the hypothesis that the Madura-foot and hand-disease is originated and
propagated by means of a peculiar lungus.

1t is consequently of importance that all who desire to form a correct
estimate of the value of so important and popular a doctrine—of import-
ance were it only because of its popularity—and absolutely incumbent on

i S , Such as by their writings promulgate views based,

Eaeding the piak mould—Onieny-  as far as the human subject is concerned, almost
e entirely on this peculiar malady, to examine this
particular el}u;:u:int closely. To the best of our knowledge, the following particulars
comprise all that have been published with regard to the pink mould and the
pink particles. With regard to these two sets of observations, it may be noted
that, in the first instanece, attention was arvested by the occurrence of pink

rticles comparable to * red-pepper grains” in the diseased tissue, accompanied
E; some pink staining.

Some time subsequently it was observed that a pink or crimson coloured
inoon. IMould had developed on separate specimens of the
nection Witk Fhe Fale vArIely. ochroid variety on two different occasions, and
on particles of it placed in boiled rice-paste:—(1) on the exposed portion
of a foot which had been macerating in water for eighteen months—the
rowth extending “even to the sides of the bottle;” (2) ona preparation
which “had been put into a bottle with some fresh spirit” for preserva-
tion about two months previously : the part of the specimen which was above
the surface of the fluid, owing to the evaporation of the spirit, ac-
u
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quired *“a red tinge and soon after there appeared a thick layer of crimson
mould”; and (3) in connection with some soft particles from a foot which had
been placed in some boiled rice-paste a day after amputation: ten days after-
wards buff and green moulds were observed, and a few days later a red tint was
distinguishable, and stained filaments were traced to the particles,

A similar mould was obtained on four oecasions in connection with frag-
The pink mould developed incon. Ments of black particles obtained from specimens
s of the dark or melanoid variety :—

(1). Some of these particles from a newly amputated foot were mixed with
a little coffon soil “moistened with animal juices’ and kept for two years and
nine months unopened. It was then observed that a thin reddish film had
appeared on the still moist surface like that noticed on the salt pans in the
marshes near Bombay.

(2). During the same period similar fresh particles, obtained from the same
source as in the foregoing experiment, were placed on rice-paste and set aside in a
covked bottle. This preparation also remained unehanged for nearly three years,
* when, on opening Sne bottle and removing its contents into an open glass-cell,
a ed mould speedily made its appearanee and spread luxuriantly : it had mot,
however, a clear connection with I;hc fungus particles, but seemed to sprmg' up
independently of them upon the rice wherever this was exposed to the air.

(3). Black particles were taken dirvectly from another foot and placed in
some moist ground rice.  About six months afterwards a reddish tinge, passing
on to urimsun, was observed on the rice starch. ¢ The black particles have
remained wnehanged toall appearance, and the red stains do not surround them,
but may sprivg up nunconnectedly.” (The italics are ours.)

{(4). A set of three experiments was undertaken :—(a) black particles and
rice-paste, () rice-paste only, and (¢) black particles which had been kept dey
in a box for two or three years (mixed with rice-paste 7).

When examined within a month the first was unchanged ; the second, i. e.,
the rice-paste alone, presented a suspicious reddish tinge in one part; and the
third was covered with a pink growth which grew ‘equally and spread every-
where, but its commencement had no more apparent connection with the un-
altered black masses than in the other cases’,

A fifth series was undertaken, but as the specimens were lost, details have
not been ziven.

With regard to these observations, Dr. Carter writes that at first he did not
appreciate the significance of this pink tinted growth until he had learnt
Mr, HErl.ele_} s opinion that the peculiar mould was *the I}Erfmt condition of
the s -:wa .

H. J. Carter made somewhat similar ohservations, and both observers
L:umrliuni{:atc{'l their results to the Revd. Mr. Berkeley, who, as being the most
experienced and distinguished mycologist in England, was of all persons the
most likely to be able to throw light on the nature of the growth.

Mr. Berkeley also undertook some cultivation-experiments with material

The ltevd, Mr. Berkeloy's observa.  ODtained from Bombay—Dr. Vandyke Cavter
B supplied some alcohol-preserved specimens, and
Mr. H. J. Carter some frazments of the material preserved in dried rice-paste.
No peculiar growth was developed in conneetion with the former, but a pink
mould appeared on some rice-paste to which some of the dried fragments had
been added.  Althongh the growth of this mould did not proceed sufficiently
far to bring all its fruit to perfeetion, still, taking into consideration the expe-
rienee gained by the observers in Bombay as well as his own, Mr., Berkeley felt
himself justified in pronouncing the monld to be new to seience. Though
having many points in common with Mueor, it, nevertheless, did not aceurately
coincide with all the characters of that genus, but approached more nearly to
the genus  Chivnyphe—every hitherto known species of which had only been
observed to grow on mcll;m-r snow., This pink mould was consequently added
to the list of species of this genus and named Chionyphe Carteri.

As already intimated, it is not our intention to disenss the purely botanieal
plase—the phase which Mr. Berkeley naturally restriets himself to—but
with regard to the assumed relation of this pink mould to the disease under
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consideration, the opportunity may he taken of pointing out here (1) that it
was observed to grow without any appreciable connection with the black
particles—the only substance associated with the malady in which the exist-
ence of fungoid elements has been definitely established; (2) that these parti-
cles themselves were, on every oceasion, found to be wholly unchanged ; and
(3) that the pink mould grew as luxuriantly in connection with preparations
which had been preserved in spirit as in connection with specimens of the
morbid tissues which had not been subject to the influence of any preservative
fluid.

CHAPTER IIL

A DESCRIPTION OF BPECIMENS ILLUSTRATIVE OF THE PALE VARIETY OF THE
Fuxeus-pispasy oF Ixpia,

Tur materials forming the subjeet of examination were derived from entive
preparations of both upper and lower extremities affested by the disease,
and from numerous smaller specimens of the morbid tissues from other cases.
Considering the rarity with which the discase attacks the upper extremity,
we were fortunate in obtaining two excellent specimens in which it was so
localised. Taken together, the specimens presented a series of typical ex-
amples of various degrees of both the so-called pale and dark varieties of the
disease, while ona of them afforded an abundant
supply of the peculiar red particles which are
only ve'r{ rarely found in association, with it—in fact, there appears to'be only
one well authenticated case hitherto recorded—so that wa believe that we have
had what may be regarded as very fair opportunities for the study of the morbid
appearances present, and of the lesions and pathological changes affecting the
tissues.

1t is a matter of regret to us that we have had no opportunity of studying
the disease during life owing to its extreme rarity in Caleutta—apparently
it is not endemic in this part of India, and consequently only presents
itself in the form of isolated imported cases. We hope, however, that we
may yet be able to complete our observations in this respect at some future
period in one or other of the endemie areas of the disease, for we feel that
the earveful study of the specimens which have been at our disposal have
rendered us much bhetter prepared for the clinieal study of the disease and

the investigation of the conditions under which it is developed than we
could otherwise have been.

Wa owe the materials which we have examined to the kindness of Dr.
Cornish, the Sanitary Commissioner for Madeas; Dr. Gamack, Civil Surgeon of
Madura; Dr. Mark Robinson, at present acting for Dr. Gamack ; Dr. Kenneth
MecLeod ; Dr. Downie, Ulwar ; and to the Civil SBurgeon of Cuddapah; all of
whom have, from time to time, either themselves supplied us with valuable
specimens, or have induced others to do so. We wish, also, specially to
acknowledge the obligation which we are under to Dr. MeConnell, the Professor
of Pathology in the Calcutta Medical Uollege. He has not only aided us by
supplying us with numerous specimens of the disease, but has placed the
valuable collections in the Pathological Museum under his care at our disposal
for purposes of examination and comparison.

The amount and variety of the labor involved in working out the subject
has been considerable. Not only has it been necessary carefully to study the
condition of the tissues and the nature of the morbid materials present in the
various forms under which the disease presents itself, but a close examination
of other morbid tissues and produets in other
diseases affecting similar anatomieal regions has
had to be undertaken, together with a study of the nature and properties of
" yarious natural and artificial oleaginouns compounds and concretions ; and nu-
merous and varied attempis at eultivation of the morbid materials, with study
of the resultant organisms and of the effects of re-agents on them and other

vegetable growths.

Materials examinod.

I aturo of the investigatichs.
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We take up the consideration of the Pale or Ochroid variety of the disease
first as, in many ways, less obscure and complicated in character than that in
which the black coloring of the morbid material forms such a striking and

characteristic feature. It will, perhaps, be best in
it s Aescripiion of shsarvanions  the first place to give a brief description of the
onthe Pule varioty of the dlset®®. gppearances presented by some of the specimens
which we have exsmined, and subsequently {o consider the ecommon
features ocenrring in them all and, apparently, essentially connected with the
disease. We shall then be in a posiiion to state our views in regard to the
pathology of the affection together with the grounds on which these are based.

SreciMEN I.—This consisted of a foot and ankle. The foot was much
thickened, especially towards the ankle, and was straightened on the latter so as
to point in a manner resembling that in cases of Tulipes equinus. The toes
presented much less distortion and tendeney to be turned upwards on the foot
than is, in our experience, usually the case in specimens of the disease.
T‘]I;}u gqil:.:uml appearance of the specimen is shown in the accompanying woodeut
(Fig. 1).

Fig. 1.—Omtline sketch of a specimen of the Pale
Variety of the Fungus-Discase of India.

Numerous openings surrounded by raised margins, or opening on the summits
of elevated tuberculations, were present on both upper and under surfaces of the
foot. They communieated with channels lined with smooth membranous tissne
and leading into the substance of the foot. On making a section, the knife

Duscription of Specion 1-Grensy sed readily through the tarsal and +:r11Le’tuLi::lu-:éu:n.l
SEpHCE OF USh Freparasion. ones and through the lower extremity of the
tibia. All these bones were extremely soft and opened-out in texture. The
degree of softening varied in different places ; in many it had proceeded so far
as to render the bones quite spongy and so friable as to be easily broken up
under the finger-nail even on the surface, and in some places the softening
had proceeded to such an extent as to replace the hone-texture entirely by a
soft greasy pulp. In those cases in which the softening was only partial the
outline of the bones could vet be traced, but in other places the latter were
quite indistinguishable from the surrounding degenerated tissues. One or two
examples’of eavities in the substance of the bones were also present,—smooth, and
lined by a distinet membrane. Close to several of the articulations there was some
slight roughness of the surfaces of the bones. The muscular and tendinons
structures of the foot were well preserved and apparently unaffected by the
disease ; but there was a general thickening of the areas normally ocenpied by
fat and conneetive tissue, and all the structures were much obscured by the
extreme abundance of fatty matter present. There were numerous cavities in
the substance of the foot, lined by smooth membrane and containing oil
and fatty material. Some of them were quite isolated, but others communica
with one another, and with the exterior, by means of the channels previously
alluded to. One cavity of large size was situated immediately above the
inetatarsal bones; it was lined by a gelatinous pulp of orange yellow colour and
contained a large quantity of oily matter,
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The extremely oily condition of all the tissues was most remarkable, the
Abundsnce of oily matter in the DONES were reduced to mere masses of soft fat pene-
b trated and supported by remains of the osseous tissne;
and it was impossible to touch the preparation without smearing the fingers,
knives, and other instruments with a thick coating of greasy oil, while the spirit
in which it was preserved was covered with a thick layer of large yellow oil
globules. The oily matter was throughout generally more or less fluid, but in
some places both in the bones and soft tissues there was an abundanee of distinet
small glistening particles of a white colour and composed of dense radiating
masses of acicular fat erystals. Nowhere was there the slightest indication
of the presence of any brown or black matter, or of any peculiar substance
save the profusion of oily matter. The amount of thickening in the masses of
connective tissue rendered it probable that a certain amount of elephantoid
condition had coincided with the pathologieal changes proper to the disease
under consideration, and the distortion of the foot was in this ease to be
aseribed in great part to this, although, no doubt, the action of the tendons
and muscles on the softened fatty bones also contributed to cause the distortion.
Careful microseopical examinations were made of all the tissues and
materials present, but in no ecase did they afford
the faintest evidence of the presence of any
fungal or fungoid bodies, or of anything save degenerations of the normal
elements of the tissues.

Microscople examination.

Speermes IT.—This preparation, which has already been referred to by
Der. Fayrer in his “ Clinieal and Pathological Observations in Indin,” consisted
of a foot and ankle.

The foot was much distorted: there was great thickening anteriorly,
and the toes were elevated and curved upwands
from their bases. Numerous crater-like openings
om the surface communieated with channels, lined by smooth membrane and
leading into the interior of the foot. It was carefully divided longitudinally,

Dossripiion of Bpecimen IT.

o s

Fig. 2.—Fection of & foot affected with the Pabe variety of the dissase

the knife passing readily throngh the bones of the tarsus. As may be observed
in the accompanying figure of the specimen (Fig. 2), the line of section passed
through the centre of the os ealeis posteriorly, and between the second and
third toes anteriorly, passing between the metatarsal hones of these toes and
through the remains of the middle cuneiform and scaphoid bones. On ex-
amining the divided surfaces, the foot was seen to be greatly thickened below
the line of the bones. The thickening had oceurred both below and above the
plantar fascia, foci of degeneration being present in both situations, although
more abundantly below than above the fascia.
These foci consisted of cavities lined by smooth membrane and containing
relatinous and coseous matter, or distinet roe-
poavitiesin the tissues: their na-  |jke masses of minute rounded particles. These
_ roe-like aggreF:\tiuns were quite free in the cavi-
ties, and were surrounded with more or less mucoid or gelatineid semi-fluid
w
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material. In some instances the cavities appeared to have penetrated the
lantar fascia, or rather, perhaps, to have passed between the several strips of
its tissue. They presented a curiously symmetrical arrangement in some
places, especially immediately beneath the skin, where the normal series of fat
masses was in great part replaced by a row of eavities containing roe-like
bodies, These cavities in many cases coincided in size and form with the
loculi usually oceupied by fat—their lining membrane, although somewhat
thicker, IJc:mﬂ' composed of the smme anatomieal elements as those normall
separating and limiting the masses of fat, and only differing from the norma
partitions in being denser and containing a somewhat larger proportion of
common conneetive tissue in relation to the elastic fibres, In some cases the
cavities were perfectly isolated, oceurring among healthy fat-masses, in others
they were close to one another, only separated by their limiting membranes;
in others they communicated directly or indirectly with one another, and in
some cases two or more appeared to have coalesced entirely, so as to form
one large, frequently somewhat irregular, eavity. In almost allinstances the
openings on the surface of the foot were found to lead by means of channels
into such eavities, whilst another series of channels connected cavities or sets
of cavities with one another. Similar cavities containing degenerate material
were also present in the subentaneous fat of the dorsal aspect of the foot.

The bones, although softened and oily in texture, were in great part
distinetly traceable, especially towards the inner
half of the foot, but even here the base of the
second metatarsal bone was disorganised and completely obseured by the
degeneration. The muscular and tendinous structures were little, if at all,
nifr:ctul and appeared to have contributed to the deformity of the foot hj‘
their action on the soft and weakened bones, althouzh fhe greater part of the
extreme flattening of the foot was, no dﬂuht, due b:n the extent of the disease
in the fat and connective tissue.

The membranous lining of the ecavities and the various materials contained
in the latter were carefully examined microscopi-
cally. The ecascous matter and roe-like masses
were found to consist of oily matter in various conditions. The caseous
matter was formed of yellowish amorphous material mingled with oil glo-
bules; it was readily acted on by liquor potasse, and when treated with this
rc-&"mt frequently gave rise to an abundance of tubes, filaments, and globules
of m}ftlmeu The particles forming the roe-like masses were composed of a
large central mass or nueleus of “gimilar caseous matter densely clothed with
radiating crystals. These, when the particles were compressed beneath a
cu'rer-g!nss, appeamd as fringes of a feathery aspeet surrounding a central mass
of amorphous matter, and when a current was induced by
the addition of a drop of water to the slide, the crystalline
fringes were seen to become bent in the direction of the
current, as may be observed in the adjoining woodent—
Fig. 3. Prolonged and eareful microscopic examination
failed to reveal the presence of any fungoid elements not-
withstanding the use of most various re-agents. Some of
the particles having been first treated with chloroform were
immersed in liquor potassse and kept under observation
during several weeks. They appeared at first to be partially ;
dissolved and were subsequently deposited in the form of ftghuaﬁd—eﬁ roelike
a whitish gelatinous layer on the side of the test tube in f:m, with
which they were kept. The material of this layer was erystals adberent to it;
found to consist almost entirely of beautiful tubes, filaments, e e “reel st one
and cysts of myeline of every conceivable form, ﬂ.ﬂ‘urdmrr ing induced on the
an excellent opportunity for the study of the many curious & = 100
and complex forms which matter of such nature is ecapable of ﬂﬁﬂummg
(eide Fig. 4, page 83.)

Condition of ths bones.

Miar pie pxaminati

Specres TIL.—A foot and nnlilr:-j;:-int ElPlntc 1, Fig il}l Tl:lis f;{rt WAS enor-
ption of Bpeaimen IT1-—Roe- mously enlarged transversely, and the tfoes were
ﬂ".‘iﬁﬁ‘d‘ nod ohalky eystalline g, ortened, turned upwards, and more or less drawn

backwards into the foot, so that the latter presented a peculiarly thick,
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‘stumpy’ aspect. The shortening and upturning of the toes were specially
marked in the case of the second one, where the distortion had proceeded
so far that the tip of the toe projected upwards on the dorsum of the foot;
the nail resting on the dorsal surface of the foot and only becoming visible
when the toe was foreibly bent forwards in some degree. On both dorsal and
plantar aspects of the foot, there were numerous mammillated projections sur-
mounding orifices of the diameter of crow or goose-quills, which communicated
with ehannels penetrating the substance of the foot, and from which soft granular
matter could be forced by pressure. Amputation had been performed through
the lower fourth of the leg.

A section was carried completely throngh the foot, dividing the tissues
from the space between the second and third toes to the centre of the calean-
enm and thence upwards through the astragalus and middle of the tibia. The
entire section was performed with a knife from an ordinary dissecting case,
which passed through the bones with the greatest ease save towards the upper
portion of the tibia, where a certain amount of resistance was experienced and

where the bone presented an apparently normal
“aspect. The disease of the tarsal bones was ex-
tremely advanced. The astragalus retained its normal outline, but was ex-
tremely open in texture internally, the spaces in the bony tissue being full of
vellow oily matter, and here and there containing distinet aggregations of roe-
like particles. The greater portion of the front half of the os caleis was reduced
to a soft pulp containing irregular excavations bathed in oily fluid and abound-
ing in roe-like particles. The posterior half resembled the astragalus in condition
generally, but eontained several distinct cavities of considerable size containing
roe-like bodies. The remainder of the tarsal bones in the line of seetion were
almost entirely reduced to a softened, undifferentinted mass, riddled with irre-
lar eavities, and in which mere fragments of bone remained distinguishable,
the arch of the foot being entirely obliterated, and even the faintest indications
of the individual bones having been destroyed. The bases of the first phalanges
of the toes were the first recognisable osseous elements anteriorly, and even
these were extremely softened, opened out, and oily in texture. Considering
the extreme degree of the degeneration, it was eurious to observe how little the
museunlar tissue was affected, the fibres being apparently unaltered, and present-
ing well marked strim in almost all the fragments which were subjected to
microscopic examination.

The fatty tissue throughout the entire foot was, however, very much

Various stages of degemsration Oltered and degenerated. The subeutaneous fat
among the fatty tssuos. showed wvarious stages of degeneration with great
distinetness, the nests of fat-cells appearing in three distinet forms: (a) The
normal loculi of connective tissue filled with apparently healthy fat, the capsule
containing the fat being seemingly unaltered, and the cells of the latter not
heing rugily separable from it. This condition was speeially present towards
the posterior portion of the sole and behind the heel. (4) Loculi which

resented pretty much the same appearances as those in the previous form, but
in which the contents were more or less gelatinous, easeous, or waxy in
appearance and consistence ; in many eases, in faet, approaching more or less
nﬂhauly in their characters to those presented by the ceruminous secretions of
the ear. Two or more loculi were here and there blended to a greater or less

. Condition of the bones,

EXPLARATION OF PLATE I.

1. Section of n fook affected with the Pale variely of the disease, showing cavities and chan-
nels in the substanes of the tissues, lsolated masses of sobeutaneous sk of the sole of
the foot are seen to bo affected by the degoneration (pids page 11.)

Mﬂﬂd yarsety of .,.!IFFH';:EI'I 11ru|‘-a|£|pud on the roedlike masses of the d[\-geu{\-r;.
tion (wide page 108) = 60, L 4 !

Separate filament of the depergiline more highly magnified, showing the staining of the

Insma. = 250,

Sp‘rm of d@dgﬂﬂ from the same caltivation, showing normal and rese-colored
varpelies. x H5U. r .

Young head of Mireor from the same enltivation, showing red-coloring of the eontents, » 250,

Furotizm developed on the surface of a fuid in which portions of the degenemte matorial
from n foot affected with the pala variecty of the disease, were immersed (ride page
107.) = 40

Boss-colored variety of the same Ewrafjuwm occurring beneath the foid jn the same eulti.
vation. = JINL

8. Bpecimens of spores and a porlion of a filament from Ewrofium developed on cartilags

in Caloukta, = GO0

9. Rosc-colored eells (AlgeF) doveloped in s cubtivation of choleraic exereta in water, = 300

FOLE i

=y
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extent, or were almost united into a common cavity of larger size. The fatty
contents were easily removed, leaving cavities closely resembling those presently
to be described, and only differing from them in the less consistent nature of
their lining membranes., (¢) The cavities here were enlarged, or rather the
septa between the normal loculi were more or less completely absorbed or
thrust aside, in some eases having been entirely obliterated, and in others per-
sisting in a more or less fragmentary condition as threads or pillars of connee-
tive tissue. These cavities were occupied by masses of circular, yellowish-
white grains or particles, like small seeds or ova, aggregated into masses of va-
rious sizes, and evidently forming the roe-like bodies so constantly deseribed as
:ﬁlumntnristic of the discharges and tissues in this variety of the Madura-
lisease.

. The cavities in the deeper tissues of the foot were exactly similar in
appearance to those occupying the subeutaneous
fat, and, like them, contained oily and fatty matter in
various forms, but principally in that of roe-like masses. Many of the cavities,
both superficial nu(}’ deep, were quite isolated and unconnected with any others,
or with the surface, whilst others communicated freely with one another either
directly, or by means of channels, and some of the more superficial also commu-
nicated with the exterior in a similar fashion. In the latter case, the channels
connected with the cavities opened on the mammillations previously mentioned as
oceurring on the integument of the foot. The lining membrane of the chan-
nels and eavities—whether occupying the subeutaneousor interstitial adipose
tissue, or the sites of disintegrated bone—was throughout the same ; and on
microscopic examination was found to consist of connective tissue abounding
more or less in elastie fibres.

The various modifications of fatty matter above described eould be seen to
merge into one another by insensible degrees throughout the preparation, In
some loculi individual lobules of fat had passed more or less completely into
the cernminous condition, whilst the remaining ones were to all appearance

Transitions betwoen mormal fat  Perfectly normal, and in those cavities in which all
DA SR i normal fat had disappeared the contents shaded
off gradually from yellowish, eceruminous, amorphous masses through a series
of intermediate forms into the characteristic roe-like particles. Apparently a
still further stage of the degeneration was represented by specimens of the
latter, which, in place of their normal yellowish colour and waxy consistence,
presented a glistening white eolour and friable texture, and resembled, when
in mass, small lumps of chalk. It will be seen that,in so far as the unaided
sensges were concerned, no hard-and-fast line eould be drawn between the nor-
mal fat of the tissues at one end of the series of modified forms, and the
thoroughly degenerate chalky masses at the other, for an almost infinite series
of intermediate steps was present. The same remark also holds good of the
results of eareful microscopic examinations also, Starting with normal masses
of fat, the series could be traced through gradual stages in which the contents
of the cells beeame more or less completely condensed into waxy a hous
mmasses, whilst the cell walls became more and more obseured until a uniform
mass of the former, still retaining a somewhat cellular arran t, was all
that remained. From this the series proceeded through a set of forms charac-
terised by inereasing condensation of the material and the appearance of fea-
thery erystals on the surface, passing on into the characteristie fringed roe-like
particles ( Fig. 3, p. 80), and culminating in the chalky masses of acicular erystals.

All the varieties of morbid material present in this case were carefully

Rosults of microscople examing- Tonsacked with the aid of the most various re-agents
tion. and appliances, with the view of ascertaining the
presence of any vegetable organisms or other foreign bodies as constituents of
them, but entirely in vain. It was quite clear that in this case, at all events, we
had merely to deal with a degeneration of the normal eonstituents of the tis-
sies, unassociated with, and uncomplicated by, the presence of any extraneous
elements,

Cavitioa and channels.

i

SpecIMEN IV.—This consisted of a portion of skin and subcutaneous tissue
from the sole of the foot in a case where the diseased condition was limited to
the textures between the plantar faseia and the integument of the sole of the
foot.
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There were numerous slight elevations on the surface of the skin, heneath
which minute dark coloured points eould be seen. These were hard to the
touch, and in some cases small openings could be detected leading

Descriptionof Specimen IV—Early inwards towards them from the surface. On
e, dissecting down upon them, these points were
found to consist of isolated dull, yellowish, more or less spherical bodies of firm,
waxy consistence (ride Plate 11, Fig. 5). They were easily compressible, and
spread out into a greasy smear on the surface of the glass on which they were
examined. Both as regards microscopical appearance and effects of re-agents they
coincided exaetly with the cernminous masses of the previous specimen (page 84)
or with the nuelei of the common roe-like particles, The subeutaneous fat
was carefully examined under a low magnifying power, and a sprinkling of
similar bodies was detected in and removed from it. It was quite evident that
these were local degenerations of portions of the normal fatty tissue, lobules or
aggregations of fat cells being discovered in varions stages of modifieation from
mere slight condensation of the contents of the cells up to the formation of firm,
waxy grains or concretions, which, in the more advanced cases, had lost all
organic connection with the surrounding tissues, and were manifestly only ca-
pable of acting as foreign bodies (Plate IT, Figs. 5.6).

Microscopic examinations here too failed to show any fraces of the pre-
sence of vegetable organisms, the degenerated material consisting solely of
waxy, amorphous matter. No distinet roe-like particles were to be found by the
unaided senses, and the microscope showed an entire absence of fringes or
other crystalline forms in connection with the coneretions. In this case the
degeneration was evidently merely commencing, and had not yet advanced
so far as to pass on to the formation of erystals, but
as the case was one of comparatively short duration
—the patient had only suffered from the discase for one year—this was only
what might, perhaps, have been expected, and the probability is that the
absenve of the characteristic roe-like particles was due to this, and not to any
peculiarity in the morbid process.

Commensing dsgoneration,

SpecIMEN V.—A collection of the roe-like particles discharged from the
foot in a case previous to amputation.
These presented no special peculiarities, and were composed of the usual
Description of Bpecimen V—Roo- 0Zgregations of masses of fatty matter of waxy
e oy, consistence fringed with feathery crystals. No
signs of fungal or other vegetable elements could be detected in them.

SreciMeNy VIL—A specimen of ﬁiseusedftissuca fr?lm hﬂ. Ifn::il., {;mmprisi‘ng
both bones and soft parts, which had been dried
Desord of Bpecimen VI-Bun. - .
artod. 0" " in the sun. This was obtained in order to provide
materials for cultivation, and presented nothing in any way peeuliar. It contain-
ed an abundance of the characteristic roe-like bodies, and, as usual, was devoid
of all fungal elements.

SpeciMEN VII.—This consisted of transverse sections through the lower
portion of the leg in a case of this form of the disease.

All the fatty and fibrous tissues werﬁ axn;::m:lﬁ rielntmouf. and the ['!mpara}

" _  tions were characteri r an extreme profusion o
m‘m— e minute, bright rose-coloured bodies, E:‘hich were
sprinkled over the surface of the tissues and formed an abundant deposit at the
bottom of the fluid in which the specimen was preserved. They were so abundant
as to give the sections the appearance of having been sprinkled with red
pepper, and at once to attract attention to their presence even whilst still in the
bottle in which they were preserved. On careful examination they appeared to
be mainly, if not wholly, confined to the surfaces of the sections, as in no
instance could it be clearly ascertained that they were present in freshly
exposed portions of the tissues. As a rule, they appeared to be quite loose in
the softened gelatinous matter of the degenerated tissues, but here and there
they seemed to be entangled amongst, or attached to filaments of, connective
tissue. Their intimate nature will be described farther on, but it may in the
meantime be stated that they showed no signs of containing any fungal ele-
ments, or of being in any way related to such bodies ; and that we are strongly
in~lined to believe that the number of them present in the specimen increased
whilst it remained in our hands.
X
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CHAPTER 1IV.

PHYSICAL CHARACTERS AND RELATION TO SURBOUNDING TISSTES OF THE MORBID
PRODUCTS USUALLY ASSOCIATED WIUH THE PALE VARIETY OF THE
AFFECTION.

Having now given some examples of the materials illustrative of this
form of the disease which we have examined, and which have form»d the
basis for our views regarding its nature and ca.usutl.un, we may next proceed
briefly to state what these views are. We shall confine our attention at
]H'll'!ﬂf,‘llt- to it and leave the question of its relation to the other variety to be
discussed at a subsequent page. We have, as the above illustrative cases may
serve to show, totally and absolutely failed to identify the presence of any
e Aepmeeation _may - Soess fungal or other parasitic elements in any of the
parusitio organisms. specimens which we have examined, and we believe
that we have good grounds for denying the neeessary coinecidence, and eon-
sequently, much more the causative eonnection of the presence of any parasitic
organisms at all with the morbid changes present.

We have studied very various stages of the disease, and in all alike has
there been an absence of any demonstrable parasites; but more than this, we
havo been able to trace out a series of mnﬂlﬁﬂut.mns of the elements of the
normal tissues terminating in lesions and degenerations which are quite capable
of accounting for all the appearances present in the most advanced stages,
and which, therefore, render the assumption of the essential agency of a
parasite not merely unnecessary, but even inadmissible. Why this degenera-
tion should oecur, and why it should be specially localised in the extremities,
we cannot say, but we believe that we have good grounds for the assertion that
this variety of the disease primarily is essentially a degeneration of the fatty
tissues independent of the local presence or influence of any parasites
whatever,

Ina very early stage of the disease, as, for instance, in Specimen IV (page 85),
Tho dissase cssontially & degene- W€ found mere alterations in the normal fat, and in
RAS0. OF KN Ta iy nenag, more advanced eases we have heen able to trace
such degenerative changes onwards. That the degeneration is essentially one
of the fatty tissues, is not only evident from the nature of its ultimate
ducts, but from the localisation of the primary foei of the diseased action. These
foei are invariably situated in loealities abounding in fat, in the sub-cutaneons
adipose tissue, in the sub-fascial or inter-museular connective tissue, and in the
cancellated tissue of bones, and specially in spongy bomes abounding in fatty
inatter.
The degenerative process appears to consist in a gradual condensation and
Wature of the degenerstive pro- iNSpissation of the contents of the fat cells, with
D a coincident diminution and disappearance of the
vascular supply of the lobes and lobules of the adipose tissue, and an ultimate
solution of the interstitial connective tissue and cell membranes. The latter pro-
cess appears to oceur by mueoid or gelatinoid softening, and to result in the
formation of the gelatinous matter in which the altered constituents of the fat
are so frequently found to be embedded. Whether the affection, however,
primarily originates in the fat itself, the connective tissue, or the lymphe
spaces, we are not in a position to state. Onece such a degenerative process has
oceurred, the masses of fafty concretions and gelatinous substance resulting
from it are virtually portions of dead matter, really external to, and uncon-
nected with, the economy, and little prone to change save in so far as the fatfy
constituents tend towards the assumption of cnstallmn: forms, Such foreign
extraneous substances must naturally tend to exeite a certain amount of irrita-
tion in the surrounding tissues, causing a thickening of the connective tissues
around them, and the gmdu;ll formation of eyshliim cavities so characteristie of
the disease. A further progress of the irritant action may ultimately lead these
cysts to open into one another, thereby forming irregular cavities, and canse the
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formation of channels lined with a membrane of eonneetive tissue, and in many
cases opening externally and allowing of the escape of the products of the de-
generation.
The degree to which the degeneration may proceed varies greatly in
different instanees, as also does the proportion
Sudby pEoAnets ATHer E‘ﬁ‘hﬁ.‘#ﬂ which the fatty and gelatinous prmlur.tl.s ll:ear to
cimens. 2 :
one another, In some cases we find roe-like
masses and other erystalline elements in comparatively small proportion,
while the tissues are bathed in an abundance of oleo-gelatinous fluid. In
other instances the separation of the fatty and gelatinoid materials is
found to have advanced to a high degree, and distinet cavities contain-
ing roe-like masses of fatty coneretions characterise the tissues. Once,
however, the gelatinoid degeneration of the connective tissnes and an alteration
in the fat cells with obliteration of the vaseular supply have occurred, it is not
necessary that distinet concretions should form in order to eause the degenerate
matter to act as a foreign body and lead to the formation of eavities, with
channels and openings for its discharge. Specimen 1 (page 8) afforded a
characteristic example of this; for in it, although the degeneration was widely
diffused and the characteristic openings were present on the surface, the amount
of roe-like, erystalline coneretions was comparatively small.
The amount and nature of deformity present in different instances
 Charastars and causes of dofor- vary with the degree in which the various
preseukin differsatinstancss. tiggues have been involved, and in which an hy-
pertrophy ‘of the fat and connective tissues has coincided with the de-
eration. In almost all cases there is an apparent thickening of the
affected extremities, which is sometimes real and due to thickening of the
" masses of connective tissue in some places, and to their being opened out
into cavities in othors. An apparent thickening may, however, be to a
reat extent independent of any hypertrophic changes, being in many eases
sua to a folding or crushing together of the tissues induced by the action
of the muscles and tendons on the softened non-resistent bones. In the
case of the lower extremity, the mere mechanical weight of the body in many
cases contributes to the production of deformity, as may frequently be seen
in cases where the calcaneum has been much affected by the degeneration,
The precise nature of the deformity is, of course, determined by the degree in
whieh all these factors come into play ; but one of the most common results of
their action on the lower extremity (in which the disease most frequently oceurs)
is an obliteration of the arch of the foot and a turning upwards, or even back-
wards; of the toes. The latter phenomenon is due to muscunlar action, and
may cause it to appear as though a great amount of thickening of the tissues
of the sole had oceurred, when, in fact, little or nothing of the kind has taken

place.

In describing the specimens, reference has been already made to the
| Special deseription ofcertafn mor- characters of the various morbid products consti-
tuting the ultimate results of the degeneration, and
this may suffice in so far as the majority of them are concerned. There are,
however, one or two points regarding which somewhat fuller details appear to
be necessary. These refer to the ordinary fatty concretions, and specially to the
character and nature of the peculiar coloured particles which occurred in such
abundance in Specimen VII (page 85).
In so far as the common fatty concretions are concerned, it is rather
a caution as to the interpretation of phenomena
o connected with them than any further deserip-
tion which we wish to give here. As previously mentioned, these conere-
tions, under the influence of various re-agents, very readily give origin to
an abundance of that ecurious and ill-defined substance which Virchow
has termed myeline. A development of myeline is specially prone to occur
where portions of the fatty matter, roe-like masses, &c., freshly removed from
an aleoholie preparation, are subjected to the action of liquor potassw. The
multifarions and highly complex forms of tubes, filaments, zlobules, and eysts,
which may frequently be observed to become developed—shooting out, nntﬁ as
it were, growing from the globules and aggregations of fatty .matter, are
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wonderful, and such that they could hardly be believed to owe their origin to
any such process or material were not their development distinetly traceable
through all its stages.

‘“—"”f/}- Q spflet s il

Fig. 4.— Yanous fungi-like forms assuwmed by * Mycline' = 500,

From the extremely organised nature of their appearance, they are, as
the accompanying figure will show, peculiarly liable to be mistaken for fungal
growths, especially by those who are unused to the practical study of such
bodies and to the various appearances presented by complex oily compounds,
and it is necessary that very great caution should be exercised in the interpre-
tation of such phenomena. Bodies of this nature are usually very transitory,
hut they may persist for weeks, as was exemplified in the preparation referred
to in the description of Specimen IT (page 80), and they may in some cases be
even suffered to dry up more or less completely without losing their peeunliar
forms. )

The physical conditions, moulding a plastic semi-fluid material into peculiar
forms, probably produce much the same effects, whether the material acted upon

Often difMcult to distinguish wi. D€ endowed with vitality or not, so that the eclose
talised from non-vitalised produets. - yegemblance of these organie to truly orgamised
forms need be no special cause for surprise. We have, however, in the
course of investigation been more and more strongly impressed with the
necessity of caution in deciding on the nature of equivoeal bodies merely
from their outward appearance and morphological characters, and we believe
that this necessity is one which holds good, not only in regard to the morbid
products of the disease forming the subject of the present report, but also with
equal foree to the interpretation of the appearances present in many other cases,
and speecially in the so-called parasitic skin diseases,
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CHAPTER. V.

PHYSICAL CHARACTERS AND INTIMATE NATURE oF THE RED PARTICLES
QCCABSIONALLY ASSOCIATED WITH THE Pair YAKIETY OF THE ]!1ENI]‘IIS-
DISEASE OF InpIa. °

The peculiar red particles referred to as being present in Specimen VII
Red particles, (page 85) demand more special consideration. As
previously mentioned, on consulting the literature of the subjeet, it will be found
that they are of such rare occurrence in conneection with the disease, that they
can hardly be regarded as characteristic of it. Considerable weight has, how-
ever, been laid on their occasional presence, in favour of the fungal or parasitic
nature of the degeneration, and we therefore gladly availed ourselves of the
excellent opportunities which we bad of closely investigating their nature.

In the present ecase, the red coloring was absolutely confined to the
particles ; there was no staining of the tissues in conneetion with which
they occurred. The particles, as previously stated, immediately attracted
attention, as an abundant sprinkling of minute, bright, red points or grains
scattered over the tissues and deposited on the sides and bottom of the
vessel containing the preparation. Their size varied considerably in different
instances, but in the greater number ranged from 45" x 4% to 4%7 x 1457
Their outline was generally rounded or oval, but many more or less irregular
forms also occurred ; these might, however, be almost always aseribed to the
occurrence of fracture or rupture of the commoner forms, or to the union of
several particles into an aggregate (vide Plate 11, Figs. 3—4).

The figures in the plate show the principal varieties of forms present, and
that they were all modifications of the round or oval primary one. Many of them,
in place of having an even surface, were more or less tuberculated or knotted ;
others were constricted in the middle, or even actually separated into two portions
with an intervening space ; others were aggregated longitudinally in a moniliform
fashion, or formed irregular heaps ; whilst others, again, were ruptured and, as it
were, unfolded. The colour, when fully developed, appeared bright vermilion
to the naked eye, and under the microscope passed from this into a rosy earmine,
according to the degree of magnifying power employed. The colour of the
particles was, however, by no means uniform in intensity in all instances, a
faint red or pinkish tinge being all that could be determined in many, whilst
in others the red colouring was entirely absent, and they were of a dull buff or

ellowish hue. The latter particles did not, in other respects, in any way differ
m the most hizhly colored particles in appearance. II:1 some cases, as frac-
tured specimens showed, the particles were solid and seemingly homogeneous
throughout, but in others they appeared to contain a central cavity—an appear-
ance which, as will appear farther on, was not a deceptive one,

When examined under comparatively high powers, from 400 to 1,500 dia-
meters linear, they appeared to be composed of a
finely molecular material. In some instances they

enfed a homogeneous aspeet, but in others they had more or less of a cellu-

appearance, being marked out into areas by obscure double lines. This
appearance was, in some cases, not dependent on any true cellular strueture, but
was due to the existence of irregular fissures running through the substance of
the particle and extending from the central cavity when the latter was present.
In other instances, however, the phenomenon appeared to be of a different
nature, and the structure of the particles seemed yet to retain the traces of the
fat cells out of which they had been formed.

Beyond these characters nothing could be ascertained regarding the
nature of these particles by microscopic examina-
tion alone, and recourse was accordingly had to the
use of re-agents. In working at the chemisiry of the subject, we had the great
benefit of the advice of an accomplished chemist, Mr. C. H. Wood, the Quino-
lngisla to Government, who not only suggested the use of various tests, but also
tried some of them for us himself. 7“"!3- shall now give an account of the
effects produced by the various methods and re-agents employed, and shall subse-

T

Thair microscoplo structure.

Baohavionr with various re-ngents,
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quently state the conelusions at which we have arrived in regard to the nature
of these curious bodies. It was very easy to procure large numbers of the par-
ticles free from other materials, as, owing to the fact that their specific gravity
is very high, they were rapidly deposited when shaken up with water and
allowed to subside.

1. Liguor Polasse~This at onece changed the rosy color to a dull buff-
vellow, but produced no further effect when the ordinary pharmacopocial pre-
paration was used ; even when the particles remained for prolonged periods
immersed in an excess of the re-agent. When, however, a concentrated solu-
tion was resorted to, the particles were slowly dissolved.

2. Liguor Ammonie.—The effeets produced by this re-agent were pre-
cisely similar to those of the dilute liquor potassas.

3. Hydrochlorie Aeid—This when dilute produced no effect, save some-
what brightening the red colour in some instances. When applied to specimens
which had been previously treated with potash or ammonia, the red coloring was
in general at once restored, and the processes of discharge and restoration of
colour could be frequently repeated by means of alternate applications of the
alkaline and acid re-agents,

4. Nitrie Aeid—The effects of this when dilute were precisely similar to
those of the previous re-agent.

B.  Sulphurie Acid.—This when weak acted similarly to the other acids.
‘When strong, it broke up and partially dissolved the particles.

G. Aeetic Aeid.—The action of this was precisely similar to that of the
weak mineral acids.

7. Chromic Aeid —This at once destroyed the colouring of the particles
on coming in .contact with them. A development of bubbles of gas then,
zenerally, oceunrred within the substance of the particles, more especially in
those containing a distinet cavity in their interior, and the formation of such
bubbles, followed by their gradual expulsion through fissures, where such were
present, continued for some ftime. Short tubes and globules resembl
myeline were then gradually given off from the surface of the particle, &
crowing outwards, ultimately were detached from it. After this the mass
beeame more and more obseure and dimly molecular, and finally remained as
an indistinet molecular flake.

8. Liguor lodi—This produced no effect, save somewhat browning the
bright rosy tint of the particles where it eame into contact with them.

9. HBenzene.—Some particles having been carefully prepared by succes-
sive washings with water, aleohol and ether, were then subjected to the action
of boiling benzene for more than half an hour. Their colour, which had been
partially discharged by the action of the aleohol and ether, entirely disappeared
and they assumed a somewhat fatty aspeet. They were, however, otherwise
unaltered and showed no tendency towards solution.

11, Chloroform.—This produced much the same effects as benzene.

12. Sulphide of Carbon.—The action of this resembled that of the two
previous re-agents.

13. Heafed Oil.—Trolonged immersion in olive oil at 212° . produced no
effect on the particles, save, perhaps, a slight alteration in their colour.,

14. IHeat.—On placing particles on a capsule or sheet of platinum and
exposing them cautiously to the heat of a spirit lamp, they were found to be-
come blackened almost immediately, their surfaces assuming a jet black eolor
and glistening appearance, as though they were
partially melted. At the same time their outline

frequently became somewat irregular, and a distinet but very transitory smell
resembling that of burned feathers was given off. On subsequently applying
the blow-pipe and subjecting them to a bright red heat for a mument, the par-
ticles were found on examination to have become partially white—in many
cases almost eniirely so—a mere sprinkling of minute black points remaining
. on the surface. When still further heated, all blackness finally disappeared, and
the particles were either pure white, or partially white and partially rusty brown,
in colour. Though possibly somewhat smaller than they had been previous to
exposure to heat, they yet retained their characteristic forms almost intact, and
by careful manipulation could be removed entire and submitted to micreseopic
cxamination. They were then found to consist of shells or skeletons of inor-
ranic matter, the particles of which had a more or less crystalline aspect.

Effecta,of heat on the rod particlos.
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Their outlines, and general forms under the mieroscope, foo, were very
frequently almost identical with those of the original red particles. The mate-
rial of which they were composed was either entirely colourless, or more or less
stained, of a bright rusty-brown or yellowish tint. When the former was the
case, they were entirely soluble in weak acids, the solution varying in rapidity
in different instances, {n some cases it was accomplished quietly and without
any evolution of gas, whilst in others effervescence occurred in various degrees.
When, however, any rusty-brown matter was present, this remained in great
part unaffeeted by dilute acids, but was readily soluble in strong hydrochlorie
acid, and if ferrocyanide of potassium were then added to the solution, an im-
mediate development of blue colour took place. The presence of conziderable

uantities of iron in the ash of the particles may, perhaps, be even more strik-
ingly demonstrated, in many instances, by treating the skeletons of the parti-
cles with weak acid whilst still on the platinum, and then adding the ferrocya-
nide, when each particle immediately becomes of a deep Prussian blue.

Such have been the résult of our investizations into the structure and
composition of these peculiar bodies, and we have now to consider the question
of their real nature. Save in regard to some
vague points of form, they present nothing which
- ecan in any way suggest that they are of a vegetable or parasitic nature. Even
inregard to form, too, they show nothing which may not frequently be found in
comeretions of various kinds; for, although some of the appearances may in
some degree appear to suggest a process of multiplication by cell division, they
may all be readily accounted for by mere mechanical processes of aggrezation
and fracture. Taking everything into consideration, we have no hesitation in
affirming them to be mere coneretions, containing varying proportions of mineral
matter in the form of phosphates and carbonates, and, in many eases, combined
with a considerable quantity of iron. The presence of earbonates, phosphates,
and of iron, was clearly demonstrated by the action of re-agents.

Naturs of these bodips

To what their brilliant rosy coloration is due, we are unable satisfactorily
to determine; buf, as we shall hereafter sce, the
fatty matter of the degenerate tissues in the pale
variety of the Madura disease has, under certain circumstances, a tendency to
give rise to the development of such colouring. The red colouring is, moreover,
not an essential character in the concretions ; for, as previously mentioned, nu-
merous specimens oceurred of precisely similar nature to the most highly
coloured ones, save in being of a bufl or yellowish hue in place of bright carmine,
whilst many other intermediate forms were present showing various degrees of
staining. The specimen in which they oceurred was preserved in strong gly-
cerine, and there appeared to be a gradual buf considerable increase in their
numbers whilst it was kept under observation. In studying the conditions
under which a development of red colouring matter oceurs in connection with
the fatty products of the ochroid variety of the Madura disease, we have ob-
served that one of them appears to be the existence of more or less decided
acidity, and it is noteworthy that, in the present instance, the glycerine was dis-
tinctly acid in re-action. The results of attempts at cultivation of the red
particles will be given subsequently, but in the meantime we would repeat that
they appear to us to be mere coneretions, probably formed from the degenerated
tissues—the proportion of constituents furnished by the latter varying in
different instances. Possibly they owe their red hue to a substance analogous
to the colouring matter of the blood—just as other pigmentary substances are
believed to do.

Canse of tholr solonr wnsertaln,
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CHAFPTER VI.

A DESCRIPTION OF SPECTMENS ILLUSTRATIVE 0F THE DARK VARIETY OF THE
Fuxeus-DisEase oF INDIA.

Having given a minute description of several examples of the pale variety
IMusieative spocimens of tne Of the fungus-disease, we now proceed to give a
o gimilar deseription of a few typical specimens of
the dark variety. Instead, however, of giving a full aecount of the peculiar
substance which is characteristic of all of them, we shall defer the details of
the more minute investigations of it until the general appearance of the speei-
mens has been dc-sm-ihuﬁ This will economise space without sacrificing exact-
ness, for this dark substance does not materially vary in the different specimens.

SpeciMEN I.—A glance at the accompanying sketch of a longitudinal
section of the left foot of a npative will convey a
more accurate conception of the state of the
tissues in this disease than any verbal deseription. An ordinary scalpel was made
to pass through the tissues from the inter-digital space between the second and
third toe in a line towards the middle of the tibia and through the centre of the
ankle joint. The scalpel passed readily through all the tissues, except the
tibia and the portion of the astragalus articulating with it. The foot is en=

Gpocimen I—Bection of o foot.

Fra. 5.—A dockion throngh an affectsd foot showing numerons cavities with dark mneses im sifie,  Tsolated
areas of affoetod tssae in the suboubaneous fat of the sole are also distinguishable.
larged in all directions; the toes are turned upwards in the same manner as may
be observed in the Specimen in Plate I, delineating the pale variety ; and there
are several openings on the surface which may gencrally be found to be con-
tinuons with a mwii'{ in the tissue below. Some of the orifices are plugged,
more ot less completely, by irregular-shaped little aggregations of black sub-
stanee which can be picked out. On examining the section, the outlines of
the tarsal bones cannot be made out; buf, as the figure shows, the bones .
oceupy an irregular space, perforated by numerous excavations in all directions.
The middle portion of the metatarsal bone, exposed by the seetion, is found to
he broken down, and the arch of the foot completely given way, so that the
natural direction of the longer bones of the foot and the toes has become
altered. Between the first phalanx of the second toe and its corresponding
metatarsal bone, a new articulating surface has been formed on the dorsal sur-
face of the latter.

The cavities are in some cases isolated, but in others they communieate

by means of one or more channels with adjoining
- cavities, the cavities and channels being every-
where lined by a more or less dense, smooth membrane of tough fibrous tissue.
The cavities are of very unequal size ; they vary from being just large enough to
contain a pellet of small-shot to being sufliciently capacious to hold a bullet with

Charactor of the Cavities.
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ease. They almost invariably contain irregularlumps of a dark granular substance,

which, more or less completely, fills the cavities and the channels continuons with
them. Frequently, however, the dark material oceupies but a very small por-

- tion of the eavity, even though the cavity be eompletely isolated. The fatty

padding of the sole of the foot appears to be normal, but in two or three
laces small groups of the lobules have been replaced by eavities containing the
ark material.

Numerous fragments of tissues immediately adjoining the eavities were
subjected to careful microscopic examination, with results as follow :—

(1.) Muscular tissue from various parts of the foot: for the most part

Microssopical charaters of tho in a tolerably normal condition; at one spot only
ordinary tissuss—Musales. could distinetly disintegrated fibres be distinguish-
ed. All the samples were subjected to the influence of varions re-agents,
including the free use of liquor potassm, but nothing peeuliar could be dis-
tinguished.

(2. The membranous lining of the cavities and channels or sinuses.
This consists of ordinary fibrous tissue, and is mi-
eroscopically in no way to Dbe distinguished from
gimilar tissue lining cavities in other abnormal conditions. Such specimens
were purposely obtained with a view of instituting comparisons. Frequently,
re-duplications of fibrous tissue formed septa, so as to separate a cavity into par-
tially distinet compartments. Neither could we distinguish any unusual appear-
ance in the tissue forming these septa. although they were necessarily in imme-
dinte eontact with the dark material in every direction. Every re-agent we
could think of was resorted to here also.

(3.) Small fragments of bone from immediately adjoining the excavated
parts, forming in fact the osseous boundary of the
cavities, were subjected to the action of potash
under the microscope. The granular matter filling up the interstices of the
bony tissue was rapidly disposed of, but no new structures were brought to
lizht, although the opened-out condition of the cancellated tissue was highly
favorable to accurate inspection.

The nature of the dark material will be considered further on in detail :
it will be sufficient here to state that, after sub-
jeeting fragments of it to more or less prolonged
action of liquor potassm, numérous filaments and cellular bodies were brought

into view.

Fibrous tiasnes.

Benes.

The dark material.

Speormes 11 (Plate 1T, Fig, 2).—This preparation consisted of the right heel

and ankle—amputation having been performed

Bpecimen [I—A heel and 85K1%: o1 rough the lower fourth of the tibia and fibula. The

fore part of the foot bad been removed. It was in an excellent state of preserva-

tion. It had been put up by Dr. Mark Robinson of Madura in brine, and

forwarded to us without delay, as a specimen of the affection which, although

possessing distinet black granules, was not one in which the tissues are exten-
sively disensed. : B $

Dr. Robinson also favoured us with a note as to the coondition of the limb

= before amputation.  1lis words are :—* Right ankle

P L el o - muech en!]:lrgml, and on both the inner ;ml outer

side numerous sinuses—a slight elevation round each opening. A thin yellowish

discharge exuded from these openings: no dead bone to be felt by probing.

He was unable to walk on this foot.

EXFLANATION OF PLATE 1L

1. Section of a specimien of the dark variety of the disease, showing a large mnss in the
an batanes “FT'I“; :e-:-:.ud mttmm'l hl]ng-. 'lril,h l:.;ﬁlir.i. ﬂ.m] channels nlll‘.n.i:uiu:' Tlack
rnasses in the soft tissues.  An isolated lobule of suboutaneous fut affected by the degen-
eration ia présent beneath the base of the first phalanx of the toe (vide page 87,

2. Bection of anothor specimen in which the disease was principally developed around the
ankle, showing the freedom of the tendons from degeneration, althouch sormunded by
disensed tissue. In the snbeatancous fat of the dorswm of the foot several iselated
gpots of degeneration have been exposed by the seetton {vide puge 21}

3 Red ielex from a specimen of the diseass (wide page 85), » di

4. Similar bodies maore highly magnified, =#2.

5 . Specimens showing transition of the sabentaneous fat indo the caseous matter forming
d]g conerelions in the '|_n:|||-. variely of the dissase (eids page 13) -—uiightl_‘r' mlﬂﬂiﬁﬁ].

£
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¢ After removal of the foot, a eut was made through the =oft tissues of the
ankle, and it was found that they were infilirated with a yellowish gelatinous
substance ; the darker patches containing small black granules, the museular
tissue very dark in colour, No seetion was made through the bones, but they
did not appear to be diseased. In the tibio-astragaloid joint there were some
flakes of lymph, but the articular surfaces were smooth and bright.”

The lower part of the tibia was softened and the cancellated tissue pinkish,

Appenrance of the spoeimen on ©Specially beneath the cartilage. The shaft was
e dense, normal in texture, and apparently healthy.
The structure of the os caleis and the astragalus was, generally, very dense.
The posterior portion of the astragalo-tibial articular surface was excavated
and occupied by masses of black substance; there was also a cavity in the
anterior part of the os caleis of the size of a small bullet, which was bounded
by some very open bone texture. The cartilaginous portion of the os caleis
was also eroded and the space occupied by black matter; but the cartilage
was not affected to the same extent as the bones, so that projecting portions of
it bridged over the hollow occupied by the black matter.

The remaining tarsal bones were softened so as to be cut easily with
a scalpel, and in some places the texture was much softened and opened
oiLt.

The pad of fat usually found between the tendo Achilles and the posterior
surface of the tibia surrounding the deep tendons, was completely converted
into & mass of black matter continuous with that in the astragalus and os caleis.
The deep tendons, although surrounded by this material, were unaffected and
perfectly healthy.

The muscular tissue also was wholly unaffected.

There were various mammillated openings leading into eavities containing
black granules on the surface of the foot and ankle.

On making sections throngh the skin of the foot, numerous perfectly iso-

Isolated grains of blsckencd ma. lated collections of black granules, like grains of
bl coarse gunpowder, were found to oceupy the loculi
in the sub-cutaneous cellular tissue usually oceupied by fat. In some an entire
lobule of fat appeared to have been converted into a black mass and surrounded
by a distinet firm eapsule, and in others the lobules were only partially affected
—a few black grains, each invested with a eapsule, lying among the clusters of
cells of the unchanged fatty tissue. This eondition will be more minutely de-
seribed in a subsequent chapter (Chapter VII, page 99).

Seecimex ITT.—A hand amputated about 8 inches above the radio-carpal
articulation. The et ends of the two bones of the
fore-arm are unaffected. There are several openin

on the dorsal surface of the hand, on the front of the wrist, on the ball of the

Bpecimen ITI-A hand,

Fig. 6.—FPeculiar distortion of the Hand in a specimen of the Dark variesy of the aifection.

thumb, and a few along the line of the superficial palmar arch. The hand is
swollen and peculiarly distorted, as may be seen from the engraving (Fig. 6). The
fingers are not themselves distorted, but are flexed and turned outwards owing
to the action of the flexor muscles being continued after the disorganisation
of the carpal bones. The nails are unaflected.
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A section was made by means of a scalpel in a line extending from the
space between the junction of the second and third phalanx to the peint of
Junetion of the ulna with the radius at the wrist. The knife passed readily
through the os magnum, the semi-lunar bone, and the outer articular edge of
the radius. The distal end of the o8 magnum was found to be completely dis-
integrated, and between it and the upper end of the second metacarpal hone was
lodged a mass of dark-brown substance, the brown tint predominating towards
the centre, where it might almost be deseribed as presenting a dark-red tint.
Several other aggrezations of dark material were found lying between this mass
and the flexor tendons.

In the sub-cutaneous tissue along the back of the radius, there were several
isolated little eavities, or cysts, containing aggregations of a cheesy, fatty sub-
stance mixed with black granules, They could be picked out separately for
examination: in the dark masses lilaments could be distinguished after prolonged
immersion in potash; but in the yellowish, roe-like particles, picked out of the
gsame cavities and similarly treated, no such filaments could be demonstrated

when the particles were carvefully selected. These isolated cavifies were limited
to the sub-cutaneous areolar tissue between the extensor tendons and the skin
of the back of the wrist.

SreciMeEx IV.—Another hand, also amputated a short distanee above the
wrist joint. The hand was considerably thickened
and the wrist swollen: the palmar surface was
puffed up, and numerous openings both there, on the dorsal surface, and between
the fingers, communicated with a large cavity within. A sealpel was carried
longitudinally through the middle of the band, the bones that still remain-
ed being readily divided, as well as the end of the radius for a short dis-
tance. All the carpal, together with a great part of the metacarpal bones, were
destroyed, the basal half being the portions in the latter most affected. The
phalanges were somewhat softened, but were not eroded, and contained no black
matter, The metacarpal bone of the third finger was eaten out and rough, the
destruetion having proceeded so far as to separate the bone into two rough,
irregular fragcments. There was not much thickening on the uneroded surfaces.
The cavities in the bones were not lined, and the bone presented the appearance
of ordinary caries. The cancellous tissue of the end of the radius, and of such
portions of the carpal bones as remained, was very porous and widely opened out.
Where, however, the cavities were located among the soft tissues, they were
lined by a membrane. The tendons were not affected.

The large cavity, referred to as communicating with the surface by means of
various channels, oceupied the space normal to the carpal bones, and was filled
with fragments of these bones mixed with black granular material, which also
extended into the channels alongside of the tendons.

The black material, after prolonged immersion in liquor potassee, was found
to contain filaments, but they were by no means so plentiful as ordinarily
observed.

Not the slightest indication of any such filaments could be demonstrated
in any of the parts, recognisable as tissues, whether diseased or healthy.

Bpecimen IV--A hand.

SeeciMeN V (Plate IL, Fig. 1).—This was a portion of the left foot of a native,
Bpecimen V—Asterior portion of Which had been removed by Chopart’s amputation.
the foot. There were several openings, with elevated margins,
both on the dorsal and plantar surfaces of the foot, out of which dark granules
could be Picked, There was scarcely any thickening of the tissues of the
dorsum.
The preparation was divided longitudinally into four segments. The ap-
The preparsticn divided into four  pearance presented by the first section is delineated
segmenta; Appearance of fesd 800 op Plate 11: the scalpel is seen to have been carried
through the middle line of the bones of the second toe. The central portion
of the second metatarsal bone was, in great part, occupied by a dark-brown,
spherical mass about an inch in diameter, shaped something like a potate and
resenting a slightly radiating, finely-striated appearance on section. Tt was
moulded to the cavity in which it was lodged, and its projecting nodules fitted
accurately into adjoining eavities in the surrounding tissues. The upper portion
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of the bone was curved, its tissue thickened and hardened, and the lower portion
fractured, a splinter being carried in front and behind the dark globular mass,
thus aiding in the. formation of the cavity. ‘The latter communicated with
both the dorsal and plantar surfaces of the foot by means of irregular channels
containing small black masses. The middle cuneiform bone was somewhat
softened below.

There was another large cavity (visible in this line of section) situated
somewhat behind the one just deseribed and above the plantar fasein, It
also eontained dark tuberculated masses, and opened into several small cavities
which eommunieated with the surface on the sole of the foot. There were
other cavities of smaller size.

The second line of section was carried from behind forwards through the
Appenrance of segments insecona  Middle of the cuboid bone, the base of 1he%ourth
Thos oL seoton. metatarsal, and the line between the latter bone and
the third metatarsal. In this section the outer boundary of the large cavity
was distinguished : it eonsisted of a delicate fibrous membrane just suflicient to
partition off the cavity from another up of cavities and channels, This
group appeared to have originated with a cavity in the thivd metatarsal bone.
The base of this bone was intact at its articular surface, and for about a thind
of an inch forwards, but then hecame covered with rough, warty nodules of
hard bone extending along the entire length of the shaft, the sclerosis bein
specially marked towards the basal extremity of the bone. Ifs under and
inner surfaces were involved in the large cavity, and were more or less s
out. Like the second metatarsal, this bone was also arched ; the phalanx of
the third toe was' articulated to the dorsal aspect of the mrrespungiug meta-
tarsal bone ; the toe was consequently directed upwards.

The third line of section was carried through the seaphoid, internal eunei-
Appesrance of segments in third 1Orm, and the longer bones of the great toe. There
e ol S aion were other centres of disease here also. A similar
exceavation bad taken place in the metatarsal bone of this segment, and the
cavity was occupied by a dark globular mass.  As in the other bones, the upper
surface of this was likewise curved, and the texture extremely dense, m:l.R its
outer aspeet presented a hard nodulated surface.  The bones of the phalanges
were unaflected, The scaphoid and euneiform bones were reddish in the centre,
as if from blood staining : the colour faded on exposure to air. Nothing pecu-
liar could be detected in the reddish substance when examined under a
microscope.
The mbereles along the affected metatarsal bones consisted of small, hollow,
Oassous tubercles nlong the moetatars QIHSETI E-ﬂ.-'-'itiE'S, Wll'iﬂ‘]l ﬂﬂ“i{l bE Sllﬂved ﬁ"ﬂm thﬁ
il : surface of the bone. Some were rounded eleva-
tions, like miniature limpet shells ; others were elongated and even tubular.
Their osseons walls were thin and very dense, and sometimes projecting spicules
of bone were given off from them internally. Their contents consisted mainly
of fat with a mixture of fibrous and connective-tissue corpuseles.
The black material was microscopically identical with the similar substance
in other preparations—that is to say, it contained the usual filaments, but
none of these could be found in either the museular, osseous, or fibrous

tissnes of the surrounding parts, although carefully searched for by every known
et o
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CHAFTER VII.

PHYSICAL CHARACTERS AND RELATIONS TO SURROUNDING TISSUES OF THE BLACK
MATERIAL FREQUENTLY ASSOCIATED WITH THE FUNGUS-DISEASE OF INDIA.

It must strike even the most casual reader, that the occurrence of
sorial may be founa  these peculiar lumps of black substance in the midst
unds throo condiiionn. of ﬂl_&PLissuﬁs referred to in the last chapter, and
especially in connection with Specimen V (page 97), is very remarkable;
and no one will wonder that it has been found very difficult, or rather impos-
sible, satisfactorily to account for their presence, It will have been observed
that these masses have been found, spenﬂing generally, under three conditions :
(1), in small completely isolated cavities; (2), in large cavities more or less ac-
curately moulded to their walls; and (3), as broken fragmentary masses lodged
in irregular eavities and channels communicating freely with the surface.

As there is less disturbance of the surrounding tissues where the dark
masses are found enclosed in minute eysts, they will present fewer complica-
tions, and are therefore more instructive than the large tumours deseribed in
connection with the last specimen, with all the extensive alterations which had
taken place in connection with them; in other words the significance of the

masses will become more evident after examination of the smaller ones
which are found under less complicated conditions.

Whilst deseribing specimens of the pale variety, Chapter I1T (Specimen IV,
Isolated granules of the dark ma-  Page 50), and Specimens 1T and 1IT (pp. 95,96) of
iy 1 the dark variety of the disease in the last chapter,
attention has been drawn to the fact, that certain of the fat lobules in the sub-
entaneous tissues had undergone some alteration; whereas: other, immediately
adjoining, fat lobules were apparently in the normal state, or only altered to a
trifling extenl. Some of these altered lobules found in preparations of the dark
variety of the disease have contained dark granules. The accompanying wood-
cut of a dissection under a low power of a little group of this kind will more
clearly convey our meaning. A little of the sub-cutaneous tissue from over
the ankle joint of Specimen II (page 93) was removed and spread out under
the ﬂim-:-.tiﬁ%- mieroscope for the purpose of examining a minute dark speck in
the midst of what seemed to be normal adipose tissue, and which seemed
likely to prove to be the peculiar dark substance found in conneection with
the malady, enclosed in a capsule. This encysted
little mass was found lying between two somewhat hard-
ened, otherwize normal, ﬁmlth_‘-;’ encysted aggregations
of fat, as delineated in the engraving (Fig. 7), in
which the lining membrane surrounding the dark mate-
rial is rﬂpresendted asl tﬂ!‘l}l open. 1’Jl‘his mpﬁ::ile w:lue,
however, more dense than the capsules surrounding the
ordinary fat masses, although it resembled them in {.,Pﬁ:.ﬂ":af,’:flﬂ“t:ﬁ
cencral appearance. Microscopically it consisted of netive tissue. The centre one
connective tissue, but with a smaller proportion of :ﬂr;{mﬂﬂf?ﬂ:ﬁ;hﬂ“
elastic fibres than those of the normal capsules. It
was easily teased out. The material enclosed by the capsule consisted of an
aggregation of smooth, black, ova-like particles, ench of which was contained
in a separate fibrous capsule similar in strueture to the general investing cap-
sule, so that the bodies were, although closely aggregated, quite distinet from
one another. The black matter could be readily pressed out from the capsules,
leaving the latter more or less empty.

Whatever may be the nature of the agent which determined the formation
of this minute saccule of dark granules in the midst of saccules of
fat cells, it can scarcely be doubted that it must be essentially identical
in character with the agent which determined the formation of the large
nodular masses in the midst of the bones and areolar tissue of the same pre-

A4
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CvrrivarioN I.—Portions of black matter discharged from the foot pre-
vious to amputation in a case of the disease, and
which were subsequently dried, were set in some
freshly prepared rice-paste beneath a bell glass. The cultivation was com-
menced in the month of April.

Forty-eight hours after it had been set, the cultivation was everywhere
covered with a dense crop of Mucor, bearing an abundance of ripe, black
sporangin. At varions points in the paste, patehes of a greenish discoloration
had appeared; and in one place there was a faint indication of a pinkish tint
present. As, however, appearances of a similar nature were also present in
a simultaneous cultivation of pure rice-pasie, and were there associated with
the occurrence of changes and developments precisely similar to those here
present, the coloration being, moreover, much more distinetly marked, a fuller
deseription of them is deferred until the particularsof that cultivation are
given. There were, in addition, severul patches of young Aspergiling heads of
a white color. During the next few days there was a rapid increase in the
growth of Mucor, the Toose filaments of which obscured the surface of the
paste with the other fungal elements oceurring on it.

Six days after the commencement of the eunltivation, this loose o
was cleared off and a luxuriant erop of dspergillus was exposed to view. This
consisted of two speeies of the above-mentioned genus—the first, the common
vellow Aspergillus ; the second, another species, of very frequent occurrence in
Caleutta, in which the heads arve of a vich brown colour and the spores of very
minute size. The latter arise from sterigmata, which are not, as in the yellow
species, inserted direetly on the globose extremity of the fertile filament, but are
arranged in fours on the broad extremities of large cuneiform processes inter-
vening between them and the latter. A dense felt of mycelial filaments and
fallen spores eovered the surface of the paste, and on earefully removing this, the
black particles were found, to all appearance, entirely unaltered.

Immediately around some of them the substance of the paste was of a
brownish orange hue, buf no peculiar organisms could be found in such places,
and there was no evidence of germination or growth of any kind from the black
matter. This staining may have been due to a certain amount-of solution of
the coloring matter of the particles; but even this is very doubtful, as similar
staining was l're?m:utl}r observed in eultivations of pure rquu]‘mal.e to which no
black particles had been added. The felt of myecelium having been removed
as thoroughly as possible, the specimen was again set aside. It soon became
covered anew with vellow and brown dspergilli, together with a smaller re-
growth of Mucor, whilst patches of Pewicilliwm glancum also begap to make
their appearance here and there.

Subsequently, one or two patches of dull reddish discoloration appeared,
consisting of - a granular basis through -which colorless mycelial filaments
ramified, but they were of the same nature as those which occurred in other
instances on pure rice-paste and showed mno sizns of being in any way
organically connected with the black particles. The cultivation was kept
under ohservation for three weeks, and at the close of that time was almost
entirely covered with a dense layer of Pewicilliuie glancum, with a small guan.
tity of Mucor still occurring here and there. The black particles showed all
their characteristic features under microscopical examination, and afforded no
evidences of any attempts at germination nor any signs of vitality on the part
of the fungoid elements present in them.

A sun-driod speaimen on rice.pasta.

Covrmivarion IL—Contemporaneously with the above enltivation another

Corrective cultivation of purerize-  Was carried out in which a portion of the same

mould. " rice-paste was set beneath a separate bell glass
without the addition of any foreign matter.

This also became rapidly covered with a erop of Mueor; ripe fructification, .
however, appearing not quite so rapidly as in the previous case. The substance
of the paste forty-eight hours after the commencement of the experiment was
everywhere discolored by dull green patches, whilst here and there minute
peints of brilliant carmine pink were present. The latter were carefully ex-
amined with the following results. The masses of pink matter were mainly
composed of a gelatinous TJHSiH full of minute particles, and both of these ele-
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ments were of a bright rosy colour. Where filaments of mycelinm penetrated
such masses, their contents also were frequently of a similar bright pink, and
this coloration of the protoplasm in many cases was not confined to those
ﬂﬂl’ﬁﬁnﬂ which were absolutely within, or in contact with, the colored material,

ut continued for some distance farther, rendering the affected filaments very
eonspicuous, as pink or earmine bands among the surrounding eolorless myeelial
and bacterial elements, and graduoally fading off so as to leave them in their
original condition.

The pink nnlm"u:nﬁ_ was not confined to the living bodies present in the
cultivation, but alse affected portions of the tissue of the riee grains in the

te. The pink color was confined to the protoplasm of the mycelinm, and

id not affeet the walls of the filaments, for, when the former was made to

contract under the influence of re-agents, the latter, which were then more or
less widely separated from it, were seen to be perfectly colorless,

These patches of pink color were of a very transitory nature; they had
entirely disappeared in forty-eight hours after they were first observed, and
there was no recurrence of them afterwards, although the cultivation was
kept for several weeks under observation. The Mucor never showed such a
luxuriance of growth and fructification in this as in the former cultivation,
and the paste ultimately became covered with a dense coating of Penicillinm
glancwm, and of a form of Helminthosporium with a dark brown myecelivm. A
few orange-colored stains, like those in Cultivation I, also appeared on the
paste, but these showed no special peculiarities on microscopical investigation.

It is meedless to repeat the details of numerous other experiments on eul-
tivation of the black masses, as the results were in all cases essentially similar
to those described above, and this both where the materials had and had not
been subjected to preservation in aleohol, or other preservative agents.®* The
only variations observed concerned the species of common moulds which were
developed in different instances, and the relative proportions which the indivi-

Genoral rasults of oultivation of dual species bore to one another in the different eul-
T L T e B tivations. It may be sufficient to state that in no
* case did any forms of fungi or other organisms appear in cultivations in which
the black material was employed, which did not also oceur where rice-paste alone
was employed, and that in no instance did any of the fungoid elements of the
black matter exhibit the faintest indication of any tendeney to germinate. On
the contrary, one of the most remarkable features in conneetion with the culti-
vation was the extremely persistent and seemingly inert nature of the material,
the masses being found to all appearance entirely unaltered in character and
contents after weeks of immersion in paste (and at all times of the yvear), in
which the most luxuriant development of fungi had oceurred.

CorrivatioNn IIT.—Cultivation of the black matter in water.

As the peenliar mould, characteristie of, and peculiar to, the diseased tissues,
is stated to have been originally observed in a maceration of a specimen of the
disease, we tried numerous experiments with the view of ascertaining whether
any such development would oceur in the instance of the materials at our dis-
pozal. A portion of cancellous bone, containing characteristic black masses, was
removed from a foot preserved in spirit and set in water in the month of April
The water was at first, on several successive days, poured off and renewed with
a view to get rid of the spirit, and when this had been, apparently, thoroughly

Ragults of macerstion of the black accomplished, the maceration was allowed to go on
matler in water, continuously. The specimen was kept under ob-
servation for several weeks. No fungi were developed in connection with it, hut
an abundanee of active and still bacterial elements soon made their appear-
anee, and these, together with eome maggots which subsequently aided them,
rapidly removed all the soft tissues and oily matfer connected with the bone,
and left the latter and the masses of black matter behind. The black mat.
ter never showed any tendency to germinate or to be altered in any way, and
on microscopic examination at the close of the experiment, presented all its
characteristic features entirely unchanged.

" & When the material had been |llﬂ=nrd: in spirit, ..h:,.it. was l'l-nup:'c-uﬁu_-,- washed and Inmerged b -'l'l'-ﬂ-h'r- for
gevern] days befare being set in the paste.
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Conrivarion IV.—This was precisely similar in its nature to the previous
cultivation, and was carried on at the same time of year.

In this case, also, an abundant development of Baeferia ocourred. The

A similar experiment and ite re. SOLE tissues of the specimen became gradually dis-

sults. integrated, and a film of a vellowish eolor and con-
siderable density formed on the surface of the fluid. This was found to consist
of a dense layer of Becteria and granular matter, with innumerable active and
encysted specimens of several forms of ciliated infusoria. A few colorless,
slender myeelial filaments were also present, and here and there were lumps or
coneretions of fatty matter of a distinetly pinkish tint. There were, however,
no evidences of the presence of any peculiar algoid or fongoid organisms, and -
the black masses remained seemingly quite unaltered during the entire eco
of the experunent. '

Numerous other experiments of a like nature, conducted at the same and
at other seasons of the year, and with materials derived from different speei-
mens obtained from different localities, gave similar negative results. There

was a uniform and entire absence of evidence in favour of the ce of
Absenes of gvidencs of livingete. ANY growth of the elements contained in the black
i L matter or of any other signs of vitality in them,

and the only remarkable feature presented by the material in this, as in the
former series of experiments, was its extreme persistence and apparent resist-
ance to disintegrative changes,

Whilst, however, these experiments not only entirely failed to demonstrate
the existence of any living fungoid organisms in the black matter of the dis-
pase, but even seemed to indicate that it did not form a favourable basis for the
growth of extrinsic fungi, we have on other oceasions frequently observed
of mowta Cimens of the masses become mouldy. This has

S Rt
e oceurred after the rains have fairly set in, and during
periods of very damp weather. At such times there is frequently a d

ment of a white mould on the surface of dried specimens of the material ;

but as this is due to the growth of the common dspergillzs on the surface, and
not to any germination of the elements of the substance of the masses, it is
obviously a matter of no special importance or interest, save as affording a new
Ex:lunpln of the varied nature of the substrata on which this ubiquitous mould
will oceur.

B.—Qullivations of the Morbid products of the Pale variely of the affection,

The next series of cultivations regarding which some particulars must be
Cultivations of morbid produsts Ziven, are those in which the material experimented
of the Palo varlety of the dissnse.  with eonsisted of the roe-like masses and other
morbid produets and tissues obtained from specimens of the ochroid variety of
the disease.

The ecultivations of such materials on rice paste need not be specially
alluded to, as they gave results which differed in no essential particulars from
those in the experiments with the black matter. Some of the cultivations or
rather macerations in water, however, presented some peeuliarities and points
of interest.

Currivation V.—Some of the eancellated tissue and oily matter wera
Cultivation of material fromBpeci-  Pemoved from the bones in a specimen described in
el S the present t as Specimen I (page 78) of the
pale variety of the disease, and set in a wide-necked bottle of water beneath a
bell-glass, The water was onee or twice changed at first in order to get rid of
the spirit in which the specimen had been preserved and was then allowed to
remain undisturbed. No noteworthy change oceurred for some time. After the
lapse of a fortnight, the mouth and neck of the bottle were observed to have
hecome covered with a thin layer of mould, which had also spread over a eonsider-
able portion of the surface of the fluid. It did not, however, penetrate beneath
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the surface and was widely remote from the diseased tissues at the bottom of the’
bottle. When first observed, the mould was of a whitish and greyish tint, and

consisted solely of mycelial filaments without any fruetifieation, but subse-

quently the myeelinum gave rise to a erop of poor,

3 partinlly aborted heads of common Penicillium

and dspergilius. The bone and fatty matter at the bottom of the fluid remain- -
ed to all appearance entirely unaltered.

During several weeks no further change was observed, save a gradual eva-
poration of the water and a proportional spread of the mould downwards over
the intericr surface of the botile as the latter beeame exposed to the air. The
: fragments of tissue at the bottom now gradually
assumed a distinet pale pink hue, and light flocenli
of a similar color could be seen attached to them, loosely adherent to the sides
of the bottle heneath the water, or forming a light deposit at the bottom. On
examining this eloudy flocenlent matier mieroscopically, it was found to be
principally composed of a granular basis, which, whenever in mass, presented
a distinet pink tint; whilst even the thinnest flakes of it when examined slightly
out of focus were more or less characterised by a similar color. A few myce-
lial filaments were also present, together with myriads of active fHacteria and
Filiriones, numerous active and encysted Paramecia, and a sprinkling of large

i material, infusoria, ACLiVe Bofifers. All these organisms, animal as well
Rosiors, s fungal simsente. g vegetable, were in many instances of a distinet
pink color, which was more marked, the larger the mass of the organism affect-
ed by it; and, specially bright in some of the Lofifers. As time went on, this

ink staining continued gradually to inerease in intensity, and ultimately the
eposit became entirely of a dull brick-red mingled with patches of rosy pink.

The most marked changes observed by aid of the microseope consisted in a
great increase in the amount of mycelial filaments in the deposit, These were
found in special abundance in the floceulent patches adhering to the sides of
the bottle, and where they were present in abundance, the brightest rosy colour
also generally prevailed. Among and attached to the filuments, in many places,

Development of cysts on themy- BUmMerous large cyst-like bodies were found on care-
o rid fully teasing out the floceuli (Plate I, Fig. 7.) These
were rounded, of diameters ranging on an average from ;" to 34", and in many
cases were full of roundish or oval spore-like bodies of considerable size. In color,
like the filaments with which they were connected, they varied greatly ; for, while
many were colorless, or exhibited various shades of buft or yellowish, others were of
a bright pink or rosy hue. They frequently showed traces of a eellular strueture,
more or less distinetly. These could, in general, be made out readily by examin-
ing the eysts in rather deep focus, so as to bring the profile of their brondest
portions into view. The constituent cells of the walls were then clearly brought
out, giving rise to an appearance of a looped donble outline bounding the mass
of the eyst. The cellular structure was also seen to advantage in many cases
where rupture of the eyst had oecurred, with more or less complete evacuation
of the contents. The latter were, like their envelopes, frequently stained of a
pink color. The precise nature of the connection of the eysts to the filaments,
and their mode of development, could not be thoroughly aseertained, as they
were so closely entangled among the meshes and eovered by the ramifications
of the mycelium as to render it a matter of great difficulty to free them for
examination, but it was elearly ascertained in several instances that an organic
connection existed between them.

The nature of these bodies was for some time a matter of great doubt and
obseurity, but they were ultimately ascertained to
be imperfectly developed Ewrofia of the common

ellow Aspergillus growing on the sides of the bottle and surface of the fluid.

ome of them having been observed in many respects very closely to resemble
in structure ana form the enrotial structures, which we had frequently obtained
on the mycehum of dspergillus when submerged or grown on very moist sub.
strata, suggested the renewed examination of the mould on the surface of the
water and sides of the bottle—above the fluid in this instance. On doing so, no
doubt could remain as to the nature of the submerged bodies. Some of the
patches of mould on the sides of the bottle, and which extended from above
downwards into the fluid, showed normal yellow specimens of the Ewrofium of

cC

Mould on the surfacs of the water

Appéarance of pink coloring,

- The nature of the oysts—Eerdia.
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the common yellow dspergillus in their upper portions, and a series of tran-
sition forms lower down, until in the submerged parts specimens were present
which were precisely similar to the eysts of the deposit, save that none of them
were of a pink color, but all eolorless or pale yellow (Plate T, Fig. 6 ) As, however,
the presence and degree of eoloring in the eysts below was not a uniform phenome-
non, and as other organisms present in the eultivation both at the surface and bot-
tom of the fluid showed a pink tint only in those specimens in the latter sitnation,
this difference did not appear to be of any importance, It certainly eould not weigh
against the numerous points of resemblance or identity in regard to form, size,
and strueture of the cysts, the nature of their contents, and their relations to

the filamentous mycelium with which they were connected. -

The only question of any importanee regarding the submerged specimens

Questions regarding their dev. related to their developmenti. Were they, and the
slgmont. myeelivm bearing them, developed beneath the fluid,
or were the submerged floceuli mere fragments of the mould developed above
in contact with the air and which had become detached and had subsequently
aequired their pink color beneath the fluid ?  The latter is, perhaps, the more
probable of the alternatives; but either mode of dnvululpmunt. may readily have
taken place, as there was an abundance of spores produced by the Adspergiilus
heads originally developed, and these may either have germinated above or at
the bottom of the fluid. The spore-like hodies produced within the cysts were
peculiar, being unlike those in the Ewrotia of some other forms of Aspergillus
and no asci were observed.  They may possibly not have been true spores, bug
merely abortive asei; as, however, similar bodies may be observed in Eurotic
developed on other substrata, as will be pointed out subsequently, this isa
matter of no special importance in so far as the object of the cultivation in the
present instance is coneerned. _

The cultivation was kept under observation .for several months, but the
only further change of any importance which was observed to oeenrin it was a
gradual inerease in the depth and intensity of the coloring of the deposit, which

Clteing matiee dok i shai by ull:imatel:.f became n _gnmt part of a bright ver-
bt of Sl et pATEL M milion hue. The coloring matter was tested with
liquor potassse at various stages of its development, but in no case did it show
any signs of being affected by the re-agent in a manner similar fo that exhibited
by the coloring matter of the red concretionary particles of the diseased
tissues. ]

With regard to the development of Aspergilius in conneetion with the pro-
ducts of the disease in the above cultivation, it may be remarked that species of
that genus may very frequently be observed in Caleutta on such materials as skin,
cartilage, &e., after the rainy season has set in. We have recently had &

Aspergillus developed on animal  Striking example of this in regard to one of the com-
e monest speecies of Aspergitiue. The costal cartis
lages adherent to the skeleton of a dog were observed to present a mouldy
aspect, and this on eloser examination was found to be dependent on the
presence of an abundance of minute white points. Undera low magnifying
power these were found to consist of peritheeia, presenting the normal features
characterising those of FEwrotinum. They were connected with a thin web of
white creeping mycelinm which formed a net-work over the surface of the car-
tilage. The perithecia showed the normal cellular struetare and were full of
roundish or fusiform spores. The perithecia varied considerably in size, rang-
ing from 315”7 to 315" in diameter, and the spores measured on an average 4"
by siz”s or when cireular 44" (vide Plate I., Fig. 8). No asei could be
detected.

A portion of the cartilage was removed and set in a moist chamber
for further examination. Some of the perithecia assumed a yellowish tint, but
the mujority remained unchanged, and the principal growth observed oceurred in
the mycelium. The filaments of this became greatly developed, ramifying
and anastomosing over the cartilage and forming elosely adherent net-works
over the surfaces of the perithecia. They presently gave origin to an
abundance of ereet filaments bearing the ordinary fructification of dspergilins.
In many instances these filaments appeared to arise directly from the perithe-
cia, but this was apparently due rather to their origin from adherent mycelial
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filaments than to the germination of the spores in the interior of the perithecia,
or any outgrowth from their walls, The heads of the Aspergiliue were at
first white, and ultimately assumed the bright green tint characteristic of As-
pergillus glawens,  Spores which had eseaped from ruptured peritheeia also
quickly germinated, and the specimen rapidly beeame so obscured by a dense
growih of mycelium and fructification as to be no longer fit for examination.

Various other macerations of the morbid products of the ochroid variety
Rasulta of othor aultivations of the of the disease were kept under observation during
Rlsoune, ‘e Pl AT SLERE - vurious periods, but in none of them did a develop-
ment oceur as in the case deseribed, nor were any speeial organisms observed to
oceur in connection with them which did not equally oecur in macerations or
other cultivations of other substrata.

{,T.—-Culﬁmim in which the morbid products of the pale variely had been
intentionally inoculaled with verious spores, §e.

Another series of eultivations was conducted with similar materials, but in
which these were intentionally inoculated with the conidia and myecelia of
varions species of fungi. The following may serve as an example of such ex-
periments and of the results oceurring in them. -

Corrivarion VI.—Cultivation of inoculated materials. A mass of roe-like
bodies, collected from the cavities in Specimen No. ILI (page 80) of the present
report, were immersed in water for several days, the fluid being occasionally

Cultivation in whish fangi were Changed in order to remove the spirit. It was then
purpossly introdused. set in a moist chamber, and inoculated with some
of the black-capsuled Mucor and brown and vellow dspergill, previously de-
seribed as occurring abundantly in some of the other cultivations. The fungi
rapidly grew and spread over the substratum, ecovering it with a thick crust
principally composed of the fruetification of the Aspergiili—the brown species
ocewrring in considerable excess of the yvellow one.

A month after the inoculation had been [pr:rfnrniﬂﬂ. this crust was broken
up and a layer of bright red matter, varving from
rosy pink to strong carmine in color, was found
beneath it on the surface of substratum. On mieroscopic examination, this
colored layer was found to be due to a diffused staining of thé substratum
where the myeelium had penetrated it. Where this had occurred, the material
was also softened, but the penetration of the myecelium, the staining and the
- softening, were all quite superficial, axtending only to a very inconsiderable
distance beneath the surface of the mass, which elsewhere retained its ordinary
characters entirely unaltered. In many instances the fungal filaments and
masses of fallen eonidia, although embedded in this colored basis, did not par-
ticipate in the staining, but in others the fungal elements were dyed,in all
shades from pale pink to bright carmine.

In some places filaments and growing heads of both the species of Adsper-
gillus were found in sifu, the stems, rounded heads,
sterigmata and spores being stained of the bright-
est carmine, and one or two similarly dyed specimens of Mucor filaments and
eapsules were likewise encountered (Plate I, Figs. 2—5). In the case of the
Aspergilli, various degrees of staining could be traced among the innumerable
heads and conidia present, and a careful determination of the measurements
and forms of the latter elearly showed that the rose-colored specimens were
mere varieties of the common yellow and brown species along with which they
oceurred. . The eoloring was, as usual, confined to the protoplasmic contents
of the cells and filaments, . whilst the material forming the eell walls was quite
colorless. On testing the coloring matter of the substratum and fungi

Coloring mattor resembled that it was found to resemble that of the red eoncre-
Shtlam, o Someretions IS T gione. in being partially bleached and rendered
brownish by alkalis and generally vestored to its orignal condition by the subse-

Appoarance of & red layerinit

Bod dsporgilias



110 THE FUNGUS-DISEASE OF INDIA. [ Appendix A.

quent addition of acids. The re-netion of the colored layer was distinetly
acid. This red coloring was not of long daration in the cultivation, only
remaining visible for about a week after-its first appearance. The surface of
the substratum then beeame again covered with a dark-brown coating, princi-
pally composed of the spores of the brown Aspergillus, mingled with a felt of
mycelium belonging to that and the yellow species.

The prineipal points of interest in this eultivation were—1st, the demon-
Both auexual mnd sexas) fructifics stration afforded of the fact that common moulds,
calored usually ocourring on vegetable substances, found the
conditions suitable for their abundant growth and fructification when eultivated
on the material of the roe-like masses of the degeneration; 2nd, the developement
of red coloring matter in the substratum and the coinecident staining of the
fungal elements. It was specially interesting to obtain colored specimens of
the common conidial fructification of Adspergillus in this cuoltivation in con-
nection with the oceurrence of similarly colored specimens of the Eurotial or
sexual fructifieation of the same genus in the experiment previously detailed.

Numerous other similar experiments with inoeulated materials were tried
Reaults of other similar experi- With varying results. In none, however, was any
= development of red coloring observed to oceur.
The fungi employed usually grew and fruectified freely, nltimately ecovering
the surface of the substratum. All the observations agreed in almwmﬁ that
the fungal elemenis remained quite superficial, never ]muetmtmg ceply
into the mass of the material, and that the latter was very persistent and
remained to all appearance unaltered during long intervals of time.

(d).— Cultivations in conneetion with the Renp PArTicLES.

Besides the above-mentioned attempis at enltivation of the black masses,
Expariments on oulivation of F0C-like material and other morbid products of the
e common varieties of the disease, numerous other
experiments of a like nature were also earried on in reference to the red con-
eretions, These, however, do not call for any detailed description, as, al-
though ecarried out at various times, on various substrata, and under very vari-
ous conditions, they only agreed in showing the entire absence of any develop-
ment of peculiar organisms and the extremely inert and resistant nature of
the concretions. They were never observed to undergo any perceptible change,
save a slight alteration of color in some instances, even when kept for weeks
under observation.
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CHAFTER IX.

LEssoNs T0 BE DERIVED FroM THESE CurTivaTioy EXPERIMENTS.

It will be evident from the above brief account of the results of our at-
Mo peculiar spocies of vegotabte t€Mpts at cultivation of the various morbid pro-
iﬁ:‘ﬁﬂwﬂmﬂmﬁuﬁ“ﬂ,ﬁ ducts of the disease, that we have entirely failed
A in obtaining the development of any speeial
species of fungi or other organisms from the latter. The forms which
made their appearance in connection with them were only those which are
prone to occur indiseriminately on substrata of most miseellaneous nature, and
the only feature characteristic of the specimens developed on these special
substrata was the fact that, in some instaneces, they were stained of a red color.
This, however, is a phenomenon not confined to cultivations on such materials—
we have observed its ocewrrence under very various conditions and in very
dissimilar media, among others in solutions of choleraic exereta (Plate I, Fig.
9)—and, even had it been so, the circumstance would have been of no value
as an indication of specific peculiarities in the colored organisms,

Any one who has studied the varied developments of common moulds,
or other low vegetable organisms, must be well aware that mere color, independ-
ent of structural peeuliarities, is as untrustworthy a basis for the determination

Mers color insuMoisnt tode- O Specificity in regard to them as it is in regard to
b " higher organisms. It may, however, be argued that
allowing that our experiments showed no evidence of the presence of any
peculiar specific forms in the products of the disease, it is sufficient that
varieties characterised by certain features, such as color, were developed.
It may be affirmed that the presence of peculiar colors implies a difference
of constitution, and a corresponding difference of properties in the colored
varieties, as compared with the ordinary ones, and that the peculiarity of
coloring in the varieties with which we are at present concerned coincides
with the peculiar property of indieing the © Madura Disease.’

We believe, however, that there are points in our observations which ne-

FPeculiaritien of coloring in the gafive any such belief, and which justify us in
Fire of substratun, ascribing the peculiarities of coloring to the
nature of the substratum, and not fothat of any peculiar varieties of
organisms present, or assumed to be present in it. lIn one experiment in
which the color was peculiarly well marked, it was not confined to any
special vegetable forms, nor even to vegetable organisms, but appeared equally
in the ciliate infusoria and Rofifers; whilst, in another cultivation, various
species of fungi artificially introduced into the morbid materials became
equally highly colored whilst growing in and on them. It can hardly be sup-

sed that the colored varieties of Rofifers had any connection with the mor-

id products of the disease, save occurring in the water along with them, and
possibly deriving their nourishment from them.

As to the colored fungi of the other cultivation, it is manifest that their

uliarities were dependent on the conditions under which they were developed
or to which they were subjected, for the species affected were not only among
the commonest forms of moulds, but only acquired their peeuliar characters as
to color when artificially exposed to the influences of the substratum. It
would certainly be unwarrantable to assume that varieties arising in such a way
under the influence of certain substrata are necessarily endowed with the power
of reproducing similar materials elsewhere.

The fact that the coloring matter present in one of the eultivations was
Pink ooloring not peculiar to identical in its re-actions (with acids and alkalis)
D et with the red coloring matter of the econeretions,
also points to its dependence on the chemical composition of the morbid
material, and not to any inherent special property of the fungal elements
accidentally or wilfully developed in association with it. Moreover, as was
observed in the case of the eultivation of rice-paste forming the second in the
series of cultivations here deseribed, and as we bave frequently observed in other

(L]
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instances, pink eoloration of the elements of varions moulds is by no means an
uneommon phenomenon in this country, and it is one which is assuredly not
confined to cultivations connected with the morbid produets of this or any
other disease—indeed, we have seen it to develop on a dish of drying erystals of
lactate of lime, far removed from the place where these cultivation-experiments
were being conducted ; so that the mere oecurrence of it in connection with
the affection cannot be regarded as affording any satisfactory evidence in favour
of the dependence of the disease on a peculiar species, or even on peculiar
varieties of fungi.

It appears to us that the original observations on the oceurrence of red
Original observations on thispoins €0lored fungi in connection with the products of
agres with later sxperimonts, the disease, point very foreibly in the same direc-
tion as the results of the present cultivations, and indicate that, whatever the
nature of the organisms observed may have been—whether they belonged to
peculinr genera, or species, or not—they were quite unconnected with the fun-
2oid elements of these products. It is a remarkable fact that in some instances
the colored moulds were observed, as in our cultivations, in connection with the
products of the pale variety of the disease, that is, in connection with
materialz in which the presence of fungoid elements has never been demon-
strated, Moreover, they showed no unequivocal evidences of specific identity
in the different cases ; at all events, in so far as descriptions and illustrations
o, we fail to see that they did so; more than all, they occurred indifferently
as developments in cultivations where the materials had been subjected to
prolonged preservation in spirit, and in others in which no preservative agent
had been employed.

It has been denied that there is any evidence that spores, or other fun

Eiffects of alcohol on the vitality €lements, may  not -retain their yitality and power
of Cangal elmea bk E of germination in spite of prolonged exposure to
the influence of aleohol. 1In spite of the weight justly attached to the opinion
of those holding such views, we would enquire whether there be any evidence
showing that they are endowed with any such, faculty ¥ We are not aware of
any ; and although by no means wishing to found any sweeping generalisations
on limited data, we can only state that the results of our own observations and
experiments have been directly opposed to the assumption of the actual ex-
istence of such a resisting power.

In connection with the cultivations deseribed in the present report, we
have tried numerous careful experiments on the effects of alecohol on the spores
and mycelinm of fungi, and have never observed such bodies show any signs of
having retained their vitality after even very short exposure to the re-agent.
In regard to cultivations of the morbid products of the disease, Mr. Berkeley's
experience is strongly in support of this, for he states that he entirely
failed in obtaining any development from the preserved specimens which were
submitted to him, and only obtained a growth of pink mould when working,
not with the original morbid materials, but with rice-paste on which similarly
colored fungi had previously oceurred in Bombay,

Taking everything into consideration, it appears to us that all that has yet
been shown by means of cultivations is, that fungi and other organisms
developed in connection with the morbid products of the * Madura Disease,’
oceasionally present themselves in pink or red colored varieties ; and that this
Pink coloring of the fungi no coloring is due to the nature of the material, and
Hisunse. not to any specific properties in the organi-ms.
The phenomenon, therefore, is one which cannot be cited as a proof of the
fungal origin of the disease, or of the presence of fungal elements in materials

such as those of the pale variety of the disease, affording no other evidences
of their existence,
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CHAPTER X.

CoNCLUSIONS.

It now only remains for us to summarise the prineipal points in connee-
tion with the peculiar affection of the feet and hands which we have referred
to in detail in the preceding pages. It has been seen that the disease appears
in two principal forms; that the lesions produced, the particular tissues affect-
ed, and the general course of the disease present much in common; but that
the morbid produets, whether examined chemically or microscopically, are
found to be most dissimilar.

In the pale variety this produet is for the most part of a fatty nature,
abounding in many of the varions modifieations of
fat known to pathologists; whereas in the dark
variety, the fatty matter forms a far less prominent feature in some cases; in-
deed, the dark material may often be referred to as being almost completely
devoid of fat—at all events it must have undergone such extensive changes as
to be no longer recognisable as such.

1t is extremely difficult to account for the discrepaney in the composition

Inths Dark varisty an saslice stage @1 the morbid products of the disease. The infer-
ofsEe Eala T ence that the pale is a later stage of the dark
variety of the affection, as advocated by Dr. Vandyke Carter, is, in our opinion,
untenable from the fact that, as has been shown on a previous page, the pro-

of the disease may, in some eases, be traced through all its stages in a
single specimen, just as in a tuberculised lung areas may often be distin-
guished presenting the most recent deposits of tubercle in the midst of tissue
far advanced in the degeneration. In specimen IIT (page 80) for example, the
various steps in the degenerative process could be followed with the greatest
ease.- Well defined areas eould be seen in the midst of, apparently, healthy,
connective and fatty tissues, and the various stages of the process, trifling eon-
solidation of defined areas of tissue, slight discoloration, nests of roe-like bodies
associated or not with ecrystalline formations, and other changes, could be
readily identified, but without any indication of the previous existence of the
black substance.

On the other hand we have seen specimens of the Dark variety in such a

N s stages in tho progress recent stage of the development of the malady, as
Y A to negative any idea of its being a later stage of
the pale; the dark granules not larger than grains of gunpowder being deposi-
ted here and there among the tissues; the only concomitant alterations of the
part being slizht hardening and trifling discoloration of isolated lobules in the
sub-cutaneous tissue. In one case (Specimen II, pages 95 and 99), we were
able to trace, what appeared to us to be the progressive stages, in this variety
also, of the malady—Ifrom the yellowish-brown eceruminous nodule, to the
almost perfect black granular lump.

It is nevertheless quite possible, and indeed probable, judging me the

The eause of both not improbab- Ereat similarity in the lesions produced, the course
1y identical pursued by the disease, and its duration in the two
forms, that the original cause may be very eclosely allied if not identical,
Pathology has not yet ngmmed sufficiently to be able to determine why it is
that certain degenerations will take very different courses in different persons;
nor is the science sufficiently advanced to enable us to refer definitely to the
direct cause of almost any single degenerative process. For the most part
our etiological conceptions are hypothetical. Consequently we are no further
behind in our knowledge of the etiology of this comparatively new disease
than we are with reference to the causation of the various cancerous and other
morbid processes which have been known for centuries,

But do we know maere as to the eause of this disease than we do of most others?

Clinioal characteristics of the ar- Certainly the forms under which the disease mani-
fectiomn, fests itsell are in many ways different from those
ordinarily met with : it is charaeterised by being localised to certain distriets,
and by the fact that only certain parts of the body, as far as we at present

Nataro of the morbid produots.
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know, are liable to be affected ; and more than all, the morbid produet of one, or
rather of two, of its varieties, the black and the pink, are so peculiar, as to enable
it to be distinguished at once from all other affections. But that these peculi-
arities should of themselves be sufficient ground for forming any conclu-
sions with reference to the canse of the aflection, is not supported by the ob-
servations which we have made.

The reader of the foregoing chapters will have observed that three of the

The real nature of the Boedike snd  peculiar  morbid products deseribed as various

Pink particles, and tho Black masses.  giaaag in the development of a peculiar fungus, the

assumed eause of the disease, have been very carefully investigated, riz., the
roe-like bodies ; the pink particles, and the black masses.

The first of these we have shown to be fat in various modified forms ; the
second were found to be pigmented concretions—not the slizhtest trace of a
fungus or of other vegetable organisims being present in either; and the
third we have shown to consist of degenerated tissue, mixed to a greater or
less extent with black pigment and fungoid filaments. To account for the
presence of the two latfer ingredients is in reality the most difficult problem
connected with the affection.

As regards the actual lesions produced in the tissues, it will have been ob-

N tiologion] mignificance can be  SeCVed that meither of these two latter ingredients
iibuted 1 the Dresence of fi  are essential, seeing that, with the exception of the
ariaty. physical characters of the morbid products, no
marked distinction exists between the pale and the black varieties. Similar
tissues are affected in both, the eavities and channels are alike, and the similar-
ity extends even to the peculiar mammillated orifices by which they open on
the surface. These circumstances of themselves absolutely negative, in our
opinion, the view that anything which may be found in connection with one
variety, and not in connection with the other, can be referred to as the specifie
cause of either. Why these morbid substances should present these anomalies
is a totally different question, and one which is not within our province to
discuss.

The occurrence of pigmentary deposits in animal tisgues is by no means a
Probable nature and soures of the  ¥are circumstance. Our knowledge as to whence
Bk the pigment is derived is not yet very exact, but it
is generally believed to be derived from the blood. Its behaviour under the in-
fluence of re-agents is, however, well known, and we have found that the pig-
ment in the dark substance, when treated with re-agents, manifests properties
similar to those of ordinary pigment. The presence of iron in the pig-
mented substance of the Madura-disease, which both Mr. Wood's analysis
and our own revealed, is a significant facf, secing that iron is a constant component
of black pigment, a circumstance which, in our opinion, points, almost un-
equivocally to the fact that the pigmented substance under consideration
originates from the same materinl as the pigmentary deposits ordinarily met

with in animal tissues.

We have already given full particulars regarding the microscopical and

chemical properties of the fungoid elements asso-

:ﬁ%‘%ﬁﬁ%ﬁﬂaéﬂaﬁ ciated witl?thi pigment ; they i?ea:ist the action of
i weak acids and strong alkalis, and manifest all the

properties of ordinary fungal forms except vitality; and we believe that it
will be generally conceded that if has been shown that on no single oceasion
has any one been able to coax the fungoid elements in this substance to
germinate, much less to develope anything approaching to mature fruit;
henee any propositions which may have been advanced with regard to the
causation of the Madura-disease on the grounds that the new or peculiar
fungus has been developed from the morbid produets amongst the tissue
are, apparently, without good foundation and must be earefully reconsidered in
the light of the facts now adduced. 1t is for botanists to decide whether the

* Chionyphe Carferi’ is what is termed a * good species™ or not; all we have
to do with it is restricted to its purely pathological significance, and, in con-
nection with that, we unhesitatingly express our convietions that not only
does it not cause the disease, but that it cannot be developed from the fungoid
elements contained in the morbid produet.
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Although we have failed in indueing these fungoid elements to grow, it
filaments and capsules are 10€8 Not follow on that account that they are nof,
L and never have been, vitalised. It is true that a
great many E:;elf physieal products are found which so closely resemble those
which have been moulded under the influence of vitality as not to be dis-
tinguishable, or only distinguishable with difficulty ; sueh, for example, as the
concretions of Mr. Rainey—the calcospherites of Professor Harting—the myeline
of Virchow, and the um;r{aeeuus corpuscles known to all microscopists ; still,
the optical and physical characters of the filaments and capsules seem to us
to agree so perfectly with what we have seen in undoubted fungi, that we look
upon them as such until the contrary can be demonstrated.
To account for their presence in the tissues—deeply imbedded and far
Whenos are the fungold clements Temoved from anything that could suggest the
P existence of a channel of communiecation between
the :lllwt and the exterior for any such immobile object as a spore, is most
puzzling, The supposition that a sporule had managed to insinuate itself by
means of some natural, or artificially produced pore, is untenable from the
simple fact that perfectly independent foei of the affection may be distin-
guished—so distinetly defined as to necessitate the inference that each localised
pigmentary deposit had derived its origin from the introduction (through the
cutaneous tissues) into that particular part of a foreign body capable of germ-
inating.
.150 us it appears much more reasonable to infer that localised spots in the
tissues undergo a degenerative change into a substance peculiarly adapted to
the development of filamentous growths. We ourselves have shown, and it
has been shown by others, that under certain conditions—the prineipal being
the absence of vitality, or vitality greatly depressed—every tissuein the body
is eapable of giving rise to the abundant development of complex organisms.

e reproduce a figure (Fig. 11) of some of the leading forms of these
Experimonts showing that fungal growths for convenience of reference from a report
rabls sircumstances in non: Which we submitted last year bearing on this
R matter, as we have since that period undertaken

several experiments of a like nature and which have a very direet bearing on
the point now under consideration. The object of the experiments was to
ascertain whether, by interfering with the vascular supply of certain tissues
and organs of the body of an animal without injuring the isolated tissue, we
should be able within the course of some hours to detect organisms in those

rts in the same manner as we had been able to do when an animal had been
Elled under chloroform and set aside in a warm place.* We found

® Tn cormection with this anbject the question anturally presents itaelf as to the degres in wiich resnlts of this
patare are influenced by the conditions of the localiy whore the cxperiments are earried oat—whether the results
which are obtained under the influencs of the temperatare of a tropleal elimate are likely to ocenr in temperate loeali-
ties with lower temperatures. Wo believe that they are, and this on the ground of the fellowing experiment 1—

Two men were executed in the Presidency Jail in the mooth of December 1574, The hedies were removed to
e demd homse immedistely after having rensined swipended for the prescribed period.  The following statement
shows the temporatures registored at varicas intervals doring tho following 24 hours by thermeomoters insorted into
the subatance of the liver and thé muscles of the thigh in both bodies, compared with the coincident atmosphoric
tomperatare.

Time after TEMFERATURE. I
Hedy. - =
death. | fiver. | Thigh. | air. |
| f
¥al I 1 heur ... iH ] ! Has [l Body on a lead-covered table,
| L 01%9 BG56 o
g B0 | 83%0 | R85
[ . B0 | 7470 | 6% | .
| 24 76°0 | &0 | 6w
Ko & ..l 1 bour..| 06 f1e E® | Body on & wooden talle.
| 45 . 2= e Ty
| IR ™ 87 1= 6595 [
15 = T4 i)
21 T 6R B |

o —

The leas of temperature is so gmdual even when the external temperaturs is moderate, that in so fir as eonditions of
tenspernture nre concerned, the bedy, save in excoptional cuses, must, for many hours after death, itself provide o suitabis
tempernture o0 the rapid development of erganisms.
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Observations were made daily at 11 A. a., 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-Air Temperature ; {r:.’j—.!i!ain—faﬁ ; and (¢) TWind-velocity.

The fizures 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 VII of the atmospherie temperature and rain-fall are from the Annual
Reports of the Meteorological Reporter to the Government of Bengal.

(f)— Waler-level.

The observations on the ﬂluctuatiﬂn in Ehe Eutﬂtlﬂml are those which
” | obsorvations taken  DAVE been resistered under the superintendence of
wApors Dr. Sidoney Lynch at the Alipq:-mpﬁi]. The data
extend from February 1872 to the present time. The weekly averages in the
variations of level for one vear's observations, the year specially underreview,
have been given ; but unl{ ‘the monthly fluetuation for the remaining periods
(Table VII page 142) as the daily figures, or even those of the weekly mean of
the observations, would oceupy too great space.

Boures of Matearologioal data,

() —>Statistics of Disease.

The figures of general mortality and of mortality from cholera which
The statiatics of total mortality, 070 given in Tables I to VI are those furnished to
i v the Office of the Mealth Officer of Caleutta.
Those regarding fever and dysentery are derived from the Hospital Registers of
the Presidency and Alipore Jails; they represent, not the mortality, but the
number of cases, and were selected as being presumably more aceurate than
those furnished by the Police to the Municipality. As the population of the
juils averages only about 3,000, it was not considered large enough to furnish
information with regard to the general prevalenee of cholera with sufficient
distinctness. "We are under gmat obligations to both Dr. Sidney Lynch of
the Alipore, and Dr. Coull Mackenzie of the Presidency Jails, for ﬂ:na w]n.ablu
aid which they have given us on very many occasions in connection with our
work and for the many data which they have always most readily placed at
our disposal.

Having made fhese introductory explanations with regard to the data
which we h:iru brought together, we now proceed to consider the resnlt of the
observations as shown in the accompanying tables and diagrammatic charts.
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Weekly averages of the amount of Carbowic Avid in the 8oil; $oil Temperature, §e., in relation to diverse—Table 7,
March and dpril 1874,
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{2)—The fluotuations in the amount of Carbonic Acid in the Seil,

It may be premised that the estimation of the amount of earbonie acid in
Thecarbonte ncld taken saanin. ¢ 80il was not undertaken under the idea that
e e this gas itself exerts much influence on the preva-
lence of disease, but because its amount may be taken as a convenient and fairly

aceurate index of the degree of the various organic processes taking place be-
tween the water-level and the surface.

(a)—Average amount of Carbonic deid in the Soil of Caleulla as compared with
that of Munich—(Diagram 1.)

The levels at which the observations were made were not the same in the
The depths st which tho obeervn- two li}m]iti{,"ﬁ, those in Caleutta beine made at

tons were, takan. dand 6 feet from the surface; those in Munich
at 5 and 14 feet. This must be taken into aceount in the comparison; still,
allowing all due weight to this circumstance, very considerable differences are
evident in the results.

In Caleutta, the mearimum in the upper layer occurred in September, with
11 volumes per 1,000. In Munich, the mazima in
the two years shown in the diagram oceurred in
August and July respectively, with 10 and 14 volumes per 1,000. The wmini-
mum in the upper layer in Caleutta oceurred in May with 4 volumes per 1,000.
In I‘nl;unich, in January and in March, with 2 and 3 volumes per 1,000, respec-
tively.

The mazimum in the lower layer occurred in Caleutta in September, with
12 volumes per 1,000, In Munich, the mazima
oceurred in August and July, with 16 and 26 vol-
umes per 1,000. In Caleutta, the minimum occurred in July with 7 volumes
per 1,000; but in Munich in January and February with 3 and 5 volumes
per 1,000, respectively.

The nppor layer,

Thé lowar layar.

(b.)—The fluctuations in the amount of Carbonic Acid in the Soils of Calentta
and Munich compared.

In Calcutta, beginning with November, in the upper layer we find a
gradual and continuous fall until May ; a slight
rise in June; a slight fall in July followed by a
great 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 rapid rise
to the maxima.

In Caleutta, in the lower layer, again starting from November, we find a
slight rise in December followed by a fall until
March and April, succeeded by a slight rise in
May and a fall thence fo 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 closely in the period at which the maxima
oceur, but the course of the fluctuations is otherwise very different, for while
the minima in Caleutta ocecur in May and July, those in Munich oceur 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 layers of the two localities. There is 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 regarded as of any importance, as it may have been due to the fact that the
levels of observation were not identical.

There is, however, one point in regard to this relation in which a distinet
ilifference can be traced in tﬁg two localities, for, whilst in Munich the quantities
of carbonic acid in the two layers approach one another most closely when low,
and are most remote when at a maximum, the reverse is the caze in Calentta—
the difference in amount being least during the period of maxima, and great
when the amount of carbonic acid is low.

The upper layer.

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

(¢) —The quantities of Carbonic Acid present al different limes in the Upper
anid Lower Layers of Soil in Calewtia.—( Diagrams IT and IT.)

The diagram illustrating the proportion of earbonic acid present in the

r]:wers of soil of the first locality selected for obser-

¢E§%ﬁmummﬁ:rnﬁmﬂﬁﬁ vation (Tubes No. 1) shows the weekly averages of

fan bk the gas 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 earbonie 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 earbonic 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 1874, whilst in the lower the
amount continued low until the close of the observations. 8o far as the
evidenee 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 oecurred in the case of the lower layer. Various
of these special phenomena eharacterising the separate layers may, apparently,
bhe explained, as will appear further on, but in the meantime attention is merely
directed to them.

The relations between the quantities of carbonie acid estimated in the up

AR S S e and lower ]u;,l-em of soil in the second loeality selected
ymated in the aeovnd. Totality. for observation—the set of tubes No. 2, Diagram
' 1V—resembled those in the former locality, in so far
that the amount of gas present in the lower layer of soil continuously e
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 oceurred in January with 88
volumes per 1,000, but second periods of extreme depression oceurred in February
and July, The maximum for the period of observation occurred in January—
6 volumes per 1,000,

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

The absolute minimum oceurred 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 layers there was a rise in January.

Both localities agreed in constantly showing a larger quantity of carbon-

e el e e acid in the lower than in the upper layer.
nic acid present tn the layers of il For purposes of more exact comparison, attention
il o 7 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 carbonic 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 locality 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 locality. 'This comes out very clearly
in the following statement :

— = s L

First Locality. Heeond Locality.
Layer. : o
Maginam. Minisum. Mazimuem. Mimisnan.,
Vils, per 1000, Vala. per 1000 Vila, per LODO, Vols, per 10000
Upp=r - o 7 4 & 3
Lawes 12 7 7 1
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The only point of interest which ealls for special remark in regard to this com-
parison is the demonstration which it affords of the oceurrence of local
variations in the amount of carbonic acid present in the soil of loealities in
close proximity to one another, and to all appearance extremely similar in
tancs of chasrvntions anaw,  Uheir nature. The sites of observation were not
imgdifforence in processesoceurring  More than 50 yards apart, and were both situated
* at similar and eorresponding distances from the
walls of one and the same building, The processes going on in the seil in the
two places must have differed materially, in degree at all events, if not in kind ;
and if such processes occurring in the soil have any influence on health, it is
obvious that people inhabiting one end of the building must have been
exposed to different hygienic conditions from those living at the other end.
Buch an observation is of special interest in connection 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 of the amount of Carbonie Aeid present in the Soil with the
Temperature of the Soil at similar depths.—( Diagram I11)

On consulting the tables and diagrams it becomes at onee clearly evident
Amounts of carbonio sold not that the amount of carbonic acid present in the
4 e TmpeTAtuTS. soil at various times is not determined by the
mere coincident temperature of the soil. Maximum femperature coincides
with minimum amount of carbonie acid at one period, and with a very large
amount of carbonic acid at another. The lines of temperature neither direct-
ly nor conversely correspond with those of carbonie acid. There is, however,
one curicus phenomenon which eomes out very distinetly during the period
over which the observations extend, and this is that the periods of maximum
difference in the quantities of carbonic acid in the fwo layers of soil coincide
with the periods of maximum difference of temperature in these layers. The
minimum difference in the quantities of carbonic acid oecurred in August and
September, and during the same period the minimum difference of tempera-
ture also ocenrred. The two periods of maximum difference between the
amounts of carbonic acid in the two layers of soil were first in December,
Jan 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 out
that if the conditions of temperature be in any way causatively related to
the differences between the quantities of earbonie acid present in the layers
of soil, the essentinl element is the difference of temperature, not the absolute
temperature of either layer individually. The coincidence of maximum differ-
ences of temperature and carbonie acid oceurred at ome 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.

(e)— Comparison of the amount of Cuarbonic Acid present in the Soil with the
Atmospherie Temperature—(Diagram 111.)

No clear relation of any kind can be observed fo exist between the atmos.-
Absence of connection betweenar.  PHETIC temperature and the amount of carbonie acid
mospheria tomporature and amount  present in the soil— periods of extreme elevation
R ' and depression of the latter occurring coincident-

ly with conditions of temperature showing no corresponding changes.

— Comparison of the amount of Cavbonic Aeid in the Soil with the Rain.
V) il Jall.—( Diagram I11.)

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

Conmestion of earbonic aeid i the principal periods of rain-fall coinciding with

tho soil with rain-fall ; the prineipal periods of elevation in amount of car-

bonic acid, and the main periods of depression in the latter coinciding with

periods of drought. This general coincidence is, however, much closer and

more marked in reference to the carbonic acid in the upper than to that in
11
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the lower laver 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.

(i) — Comparison of (he amount of Carbonic deid in the Soil with Waler- Lepel,—
(Diagrams TI—IT1.)

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

and with water-lovel.

(h)—Comparison of the amount of Carbonic Aecid with the Felocily of the
Wind.— ( Diagram IV.)

The wveloeity of the wind does not appear to exert any very distinet in-
Influence of velocity of wina fluence on the amount of carbonie acid in the soil.
AHghi 3 Eriy: 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 carbonie 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 locality, but
as the latter was much more sheltered than the first locality, the discrepancy
rather goes to support the idea that the wind may have had some effect. The
question 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 eontinnance of still weather, and consequent diminished ventilation of the
s0il, which preceded it.

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

Little need be said regarding this, as the prineipal phenomena appear very
clearly in the diagram. 8o long as the weather remains dry, the fluctuations
in temperature in the upper layer of soil follow those of atmospheric tem-
perature very regularly ; Eut on the occurrence of rain this correspondence

Relations of temperaturs in the Ceases. The fluctuations in the temperature in
QXD M TRRRS T the lower layer are naturally mueh less marked
and sudden, and the line of elevation amd ﬂeFmasiun 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
raing, in which the temperatures of hoth layers are nearly alike—sometimes
one, sometimes the other showing a slight excess—and this is followed by a
prolonged and continuous fall of the temperature of the upper layer beneath
that of the lower until the maximum difference is attained in Januvary and
February, coincident with the minimum absolute temperature. '

(4.)—Water-Level.—(Diagram I11.)

The only point calling for special notice here is the demonstration afford-
Waterlevel in Caleuttta depen- €0 by the diagram, that the water-level in Caleutta
dent on local 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 slight as to be almost inappreciable, and the same holds in regard to drainage
into the delta from the melting of the snows on the Himalaya, and other non-
loeal supplies of water, which might have been expeeted to produce very evi-
dent effects in a soil such as that in and around Caleutta, The three years'
Table (No. VIT) demonstrates the same fact for a longer period.
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* {5 )—Relations which the different conditions of Soil bear to one another, —(IL, ILI, IV
Diagrams.)

The most important point to be noted in regard to this subject is the

s of various conditionsof Apparent dependence of the amount of carbonic

s s Loy acid in the soil on the degree of soil-moisture.

When the laiter is high, the carbonic acid is at its maximum, and the minimum

periods of both also coincide generally. The facts already pointed out in re-

gard to the behaviour of the carbonic acid-contents of the individual layers

in reference to the rain-fall and water-level, very clearly indicate such a depen-

denee ; for, whilst the carbonic acid of the upper layer coincides more closely

with the rain-fall than with the water-level, the reverse relation appears in the
- e¢ase of the lower layer of soil.

(6.)—Comparisan of the prevalence of Disease with the ocenrrence of various conditions of
S0il in regard to Carbonic Acid, Temperature and Water-Level. —(Diagrams II--IIL.)

On comparing the figures and diagrams on this point in reference to
cholera, the only remarkable eoincidence appears
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 a maximum, the prevalence of cholera is at a minimum.
. There is no such close coincidence either in regard to conditions of soil-
temperature or amount of carbonie acid, although, in so far as soil-moisture
appears to determine the amount of earbonic acid in the soil, there is a general
colncidence in regard to the lafter also. The relations between rain-fall and

valence of cholera are not so strongly marked as those between the latter
and the water-level ; and it even np[i!:ars as though the converse relation between
conditions of water-level and prevalence of cholera were in some degree more
distinet than the direct one between the water-level and the rain-fall.

The greatest prevalence of fevers during the period of observation oecurred
coincidently with the period of maximum ecarbonic
aecid and highest water-level.

There were two maximum periods of cli,'s:fmtcry, one oceurring during the

rise in the water-level, and the other at a corres-
ponding point in the course of its fall. No eoin-
cidence can be traced in regard to the other conditions of soil, save the earbonic
acid of the upper layer which in this part of its course very closely corve-
sponds with the water level.

No very clear connection cﬂln be ﬁm;ncfl hut:icen the statistics of total

mortality and the prevalence of any speecial condi-

w LAY tions uftysﬂﬂ. Thef& were two peric:ds mllaxilllllm

mortality during 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 pr;:mlmlun of Jliamsc with [:c-he existence of special

wsical conditions is, of ecourse, very imperfect
M'ﬂ%‘w T"-‘?E‘E?'E?" Er]mn confined, as in the present instance, to the
= o 5 " phenomena 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 figures on these points from
Feh 1872 to August 1874. On coming to examine the statistics of disease
in the turns of the Calentta Municipality, however, we found such inexpli-
cable discrepancies in the figures contained in two sets of tables prepared in the
same office, that we had to abandon the idea. In the meantime, we insert the
figures in this table with the exception of those regarding disease. With
regard to our other tables and diagrams, it is, of course, necessary that the cou-
dition of the mortuary statistics of Caleutta should be taken into consideration
in comparing the total mortality and the prevalence of cholera with the data
regarding physieal facts. :

Prevalonos of cholera.

‘Puﬂ.].nmnf favers.

Prevalenco of dysontery.
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Montbly Means of Soil-Temperature, Waler-level, Se., from Felrwary 1872 fo dugnst 1374 —

Table FII.
I_'Il:uu Hﬁ:ﬁttluu{?‘unurntnri -
AL, B i v i T Ralntal s | e Teme | LR
| et from | O feet frem | i Lopew nir). mh%
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—— it | o
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(7.)—General Conclusions regarding the Observations.

It may appear to many that the result of all these observatins on conditions
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 conelusive as might be desired. It is only on prolonged and eontinuous
observations in various localities that definite conclusions can be based.

Even as it is, however, the determination of the eoincidence of prevalence

S of cholera in Calentta with the existence of certain
L}Eﬁfﬁﬁﬁﬁm 'Mmﬁ marked characteristics in the conditions of the soil
prolonged obsorvation 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 local eonditions of season; but in regard to this phenomenon, attention
has hitherto been almost entirely directed to the conditions of atmospheric
meteorology, and this is almost the first attempt which has been made to ascertain
whether any definite relations exist between the prevalence of the disease and
special tellurie phenomena. .

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

e ohsoreations. u Calsstteplay rding it. We have, in so far as our own work
serve nen e ract aitention 18 concerned, by their means obtained standards of
to the subjoet. comparison which will be of very great value in

examining the conditions of soil present in other localities during the pre-
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the Year 1574, and lhe prevalence of the priscipal Disprses in eock Mowth ef the Year.

{ % 3 {fln Cavsas oF Desree 19 Hosrman.
i1 7 1 I
3 | x4 - 2| :
¥ i ) |
2 HENE £i4
MONTILS, i ,E k|3 i : ]; 1E| | !
=E 1Eis!
A R R N R R
i |3 21E5lelsltlE 3 A 1
T ] | £ | |E 3 i i
B4 AHHEEHH AR HEE HEE
' I
Janeary o 1,70 | a2 e 2 o ses | | aes
Fiks - | iR | 6l a0 | by L] Ve
March B T ol I N Th | il el I
April - | | oarE | 1 | i ol |
My | BT pre | gEw | U [ e o
Jume | Liz| x| &sTa| &1 i - 1
Julr T 1z (o] ¥ s L] L
Angest | T bm| s 1 [ e I
Bt bt e | Y [ [ 8] .. w | L
Thctubes | mngw 17| & 3 = Fd [
Nowember 2R 1oy fLy ] 3l - ri] [y Eo
Dieemlaer o= | TR 13| &0 [E [ 42 T ey S
w | F| A
Ted per 1,008 of the Averags Bteength
— _i e — - | _f _.|_.
|
For the sear T 18 | BrE o | | . (Fe s 1 .. T \ L | e 00| L | i | -.}- ko
[ | | |
Nyssee or Apmisstors axrs Hoarris 1 2acn Moo of e e ot
CATSER OF .HT:1 Addm] gw"“
ALALIEEINE, | I oy o e
. KRR trested,
Jan, Febi | Masch, | April. | Mar. | June. | July. | Aog. | Sepd. | Ol K. Ihe,
|
ml‘ﬂlﬂlli-:. s - em 1 "n [ s, - = - e anw awm 1 & e
Ealvie Pever o] s P s Ry e =y el | EERL] A i o | Y ! o
Fever, bubermiflisl ... in 4 L] i T b 14 g 16 & £ 1o | o s e
- Bttt L . T = I 1 1 i .. 1 L 12 E AjEE "
= Continesd 11 11 L1l = il = 118 i i 15 1% = | E2i =
Apapleay i. s - 1 1 1 1 i || i L]
betirinm Tremmemn 1 - 1 1 N - 1 1 1 ] L “a | 1 i 3
Disentery E] 7 El | a a 1 1 £ 13 7 1 120 [ e
Larrbas o B 1 H W # B 20 1 2 n 3 ™ | 1 ] oxL
Hepatiiis 1 4 a k] 2 '] i & [ H L] | 1] by bas
Tz"‘“ﬂ“‘:’ﬁ u =y = o v - - s 1 - g 1 "1 e
T ary L L T '
Phihisis Pulmogalie .| 1| 1 | 4 NI R H 10| s
Beary g = - (L) - = e = o an ma e A [E seemia e
Ehhmtlilﬂli ;r .l'l ;_rir 18 T T 11 8 4 ] 1 [ oy s
eneres] [Hmmses & L3 = 1l 17 ] 20 i | 15w
Exe Dtistines e gl = F Fil e 1 o I 1 1 = L <o
Absoms andl Phoer . 1 n| 12 1 15 17 = 25 & T [ 185 jr]
Wonnds sad Aockbeais ., f | 12 {0 T T I T N T O T A T SN 1 S 1 1 16 w7
Al geher Canses 1 i o i T Er " £ e £ al 13 s LE
Lony 111'?! o Lk 1 as -EL o  He e 1= 138 T8
| I I
Mdmicted pee 1,000 of (ke Average Stnength ia each Month,
| | | |
£ I (4] oy | T ™ | W | 1 ]m‘i} 1 7] L 'H"ll 1L
I I y ]




EUROPEAN TROOPS, 1874.
VIIL

TARLE showing the SICKNESS wnd MORTALITY among the EUROPEAN TROOPS seveing in the DNINAPORE, BENARES, 0UDE

and CAWNIORE DISTRICTS duving the Frar 1874, and fhe prevalence of the principal Ibi in ek Mouth of dhe Tear.
i i. a3 Cavsas oF Devrws i Hosrrmat.
E i - | T | T3]
- : d
i = = d 1= = = | & 3
F EE e (=5 i | ; = 3 ]
MONTHS, E .i =£ | 3 'i =.=E E E ¢ |2 |§ !Eﬁ;! 2
g2 | = |&s| = 3 Egggﬂié._‘gggflq:';i:
_E iy [BE el | s = | 5 | B g | = E
i X \
AR RERE §%iz=gag.aglg.;2|§ eI I
- - -3 ] & ﬂ:a; - | 2| =|&| ;=,§ Ege:jiki
w | bom o ae a w fam | 1 ] . Ll i | | I | | 1
. i Ak X o S| N e e el ] 1 e T (S [ izl AR |
| RIEE| B3| mEl 1 3 s 1] ) [ e 1.1 ¥
e | B @82 | TIW 13 | ] T | 4| S e [oe o s FrhE
SRR A R E R HEEEEHE
o] mos| | FEe s = o] P B "7 6 (O Pl e Bl e B
| B A8 | pors 15 ] R ] i e I el W i [ R D ] T ()
| EBpED | TER AW #wl = (0 | FH] () il (18 8% I et e e Rt 8
o T ) B N e e e P e e | il
- | 838 @l B TS SE B A e | | 3 e R o ()
: - | | | | i
n|e;m- | 1 2 | s: |:| m'l:m ._.;_._|_._f:iu-ﬂ
L} ¥ | 1 |
Dsbeal pev D60 af Uhi AviTare Streagth.
fedl i [ ] [
For the year = LR L] b i 152 | Barkd | 00| H [0S bk l‘-'l! 12E1E i Tas R ERER A T P I I [ 185, 2]
s A e e
Nowsen or Avansstoss rere Hosrrmas 1x macs Mesta. i e 'I-'i}nd “ﬁ'
CAURER OF S o P i .IdH:ld: t ol eae
ADNISSIONS, | ST R S L-;En: Rl I e
B war, >
Jam, | Feb. | March.| Apell | Mar. | Juoe. | Jaly, | Aog. | Sept. | Oei | Ner. | Dwee treated,
S .
1] | S | 1 ] ] - — - LR 7| aoa
= 1 a 2 [ > ) = 1 14 TR
m'ﬁu- [ L] i | ] i 11 1 1A | L] B2 | i ]
Fever, Intermittent ... - 81 13 1| 18 130 i a4l L 113 T, 1420 1663 2
5 Hemblient a E] ] 1f 14 17 16 3| T Bl 21 7 =5 ;} 1811 il
o Contluwed i n ' LT I TR 108 | 204 18k 150 [ & 5 137
A i 1 1) ] 7 A |- 1 T == | T ¥l
Tremeas  ..| .. ] a # | 2 £l ol | s i 2 2 3| o) i a8
m 5 % = o al = m &1 f33 ' a 18 17 | 33 W 3
13 i 0 o a3 14l oh s £ 21 15 613 7B
B 14 0 = = | F1) 25 5 " W | 4 3| = a2 a3 &3l
IHranr am 3 1 & 21 1 1 1 T\ 3 2 & 2 b s i
DNseanes .. 4 ] 114 | L] o [ " 62| B 0 | fr kol 3] 14
am L1 a & 3 & 2 1 G 12 " 1z 1] ] 1w 1742
¥ | [ 1 1 | | e 5 a e
k3 ET il £ 1] "= T H| "= i = 34 136 | 5o |
Venrresl Dniscasea £ 1l o | 3Ee pick | ey 3 = 1 T 174 My 0 25 | nIT |
35:.- 11 1 A = i} | o5 Bl = H 14| il a3y | Bg | 0
nd'l.llm +i n - #l L - 10E ) Bl ol 40 M 173 |
Erhndkdm i L B 70 T e s e L7 a7 ol o a5 BT
caher Causes £ I 157 1= 1R 187 0 1l 10 135 1nr (BT ]
‘ |
' | | | |
50| | 4l LER | oL Ao | asm 0| A e | enE | ul 12,623
] (] | I
Admitbed per 1000 of (b Averape Sirength in rach Mondh,
| |
uh1 pFl | e | 130 e | 1l | T | 1S3 | e | 1D | mu-fl 10 ML




EUROPEAN TRCOPS, 1874.

VIIL.

TARLE showing the SICKNESS and MORTALITY among ihe EFROPEAN TRIIPE serving in the MEERUT and ROAILCUXD
DISTRICTS ditring the Year 1574, awd the poecalence of the principal INoecses in cach Month of fhe Yoar.

[ g g o | Carszs oF Drarms 13 HosFTit.
X = .
= | &, E | W EE W
.| 2 |22 | 5 | ® |3 | =
MOXTHS, 2 |k E,E g 5 l ] E E I 2

Bl |5 g |EiL]3 1], ! FAE LA

& B |55 ] 3 = il= |5 ! 3 2 il 3

g.?i ¥ ingE.E_EEE 153" 23

REREE I HHH 3

E|E |8 [2|z)2(3/28[E 52 HLE :
Jsnnnry geew | | paw I P s P e e
February B T ) | MRl ] B e S e TR G e
March | AENE Tl 7 1 = i | o | e e e A
;pr.'l | BSEE 1 el 1) i w | NP e s s | R e

ay | A58 STl T ] all R R SR R PR R R T
Junig | 23gn|  Zea| o0 T4 WA Rg) g e P R LT BAT
July - 3508 o7 ord ~‘|| Bl ) i e | s
Angust = BadE % I T e Tl P e e 1
Sepsrmbit | aaEr 3| T 7 W oy ] ey s
Aokt | S@0| 37| TES Ll B e e B ]
Mavamber ™ A507 T iy & = [ o o | wm |
Diecenler - Aem2| 3| e 1] [ ) S w0

1 3 ![!l... win fow e f ] b
i LreTagy Birmpth,
I I
Faor ihe yoar - | 4533 b1 ] (] | 187E P G B I R R R LYy |
| | | i
Wezezs or Asuwcerrors 1xro Hozmitar 1z nuon Mowss.
Totul | Aamaned | o e
CATEES OF Admitied | ST
ADMISSINKS, I 1 l I 1 hindrid
| 1 1 | ihe Year, | SETeRgUlL b e
Jan. | Feb. |March.| Apeil. | Mag. i'-hu-. July. | Aug. | Sept | Oet | Mer. | Des treated.
i 1 H I 1 ]
| l |
Chelem = [ i el B e | e s o = > — o e e i
Hrmallpox 2l = | = 2| 1 1 T s & it e
Enteste Ferer oL £l ... 18 k] F 11 2 e 4 am i L] b ] & JTRED
Fever, Iniermitbesd &5 i i | BE 1= 1 Tk £l L5 =ik I i BAar Thea e

w  Memdilemt T - a ] i 2 B 1l | e [ } .

n  Continued . 12 8 g ¥ = o #|  ml oz = & o ™
Applen =] [ | 5 i | (| 1 z A s iy e ] 2 1 o B
Dielitiom Tremeas 1 " e | z| 11 . 1 z & | . ] T lt" s |
Drysemitery i~ w 2 bl | ] 1/ 1 & [] B 1 12 ¥ ¥1 1 e
Disrrhaa ul wl @l sl oa] ool | mf e =l @) i 20 a3l
Hepatitin 1a 11 L i o6 1 L] n ] B 18 15 in ETF I'E
Hplewn [ sdmin = B 1 L] == L] il | ] ¥ o L 3 Fl in *i i

aratory Discases . a1 21 wm|l 1 17 T3 ) o 1% 1= 54 s 5 el :
th lais Pubmonalts .| C) e ]| 4 1 Ii [ & g 3 3 @ 0 i ﬂ
Hey o | e 1a n ne f 0 an an i ma i i =
Flerasadii 2l ml Tw ay " 1% ®| Tm 18 1 14 12 1% L] E et
Vemereal [Mspairs i 148 B 100 3 Bl | 5 + i TS il ¥ ﬂ |

yir Nieas 08 : 1| 3 T 7 & | 4| [ T 12 5 | B [ WG i
Abacess amd Uleer AT o B ] N | = Er3 aL -y 25 LT £ Malr B
Wonnds and Aveidents .. L ] M|l @ Fn o 2 1z | B £ w0 at wen s
A pilser Caneos = 2 &l ] ‘ & & ] L] ] B (2] fre] a7 [ bH

0 I |
L] airl mi | 4w am| | mw 1am| ser| mm| W 505
|
Admlited per L0000 of the Avemge Biresgih by each Mezih,
| 1
By Td LIE ] BEE | DMrE | Bbnd | e | e | HTE | AT | 1] 1502 17HrE
|
4




24

jE N

.m TS jorse | e TEIEEEET all] B 503 FEF R SRE & 82 =
3 weugeie| pmiiim=gmy | @ B M.mmmm LU
T .xu__.'_.__yuuiln-vn:_._.._.. n ﬂ. .. ..mh T e s e _...1__|
m -ﬂm iy pae Oy = m. = MW .:.FW W IIWHW.‘WFIHMEWE.W
= % = =y i
o daemsg | a =f=
R _ — Ml SR, e Y S b o R L
. W | Svdoay : S3xi Se EEae EE S T EE T [ & -
= LIE PR R TR d " =T H =
ﬂ.m T e | . w Iﬂ .J.n.m
< = A - S 2l
= R B & ,, BTR | PERRSE RETRZ
4l === = e
£ |=! ! e it Wl i 1o | T R =z rm— —
L4 - - = : H !_ﬂ i ..|| THTTAETRAS
= M m “spprelay =1 4 8 = 8 3 T it ¥ M
== P B P ) el C—— F
m =H = wegiomE | lrrrriERibEE |+ ) g i m TE¥S meam o2 mn#. =RE " B g =
— mw -2 wwwondp |  viiiEiiTEENE | e m.. 3 ¥ ks ) 2 3
_n___nm... = M. m S e A glrreErngm - M f m W e mmwﬂ_liﬂﬂﬂlﬂl mnnuhu“u N m m1
= =2 = “ixagdedy R B Lol IR B B m 3 m = £
m m M Tpaampuo s S 1 ! _.E.“._.H ] m H mﬂﬂﬂ i mH_ﬂ.-l._lﬂl mﬂﬂ“.ﬂﬂﬂ m m m
== M Bl | = m m 11111 i L
= m 3 .m ] g |- _m = mmmhiiﬁﬂﬂin: ..Hl.n_u BEE m w m
N P W. = !ﬂh A BRI ey - m - = e & = W .
M 3 " aodpmg|  teem = afrEir | v s e § L B el L & 2 H
= e 5 )
DnU_l e 3 _ ey | EIEEEIREEILR ! g A nngtEe enN G- SohRAs ml m. |m|
= i m P m = . - i i m
~ 3 i o PrErEiEiiiia =
m & : TSI X dok' | L = “ .m.. UB"S =22 3--23°aaz z z £
m r Iiu&h‘!nunm LET E T T LT “ m JE—— H
- 3 = m [TESR- TaAange pEezny B E
ks ‘g jo 3 E i o = ) e s
: m T g T e e : 3
£ 3 oy | EZGEZAERANA 8 :
m m ANR L squmy ¥ -+ 4 mllﬂtl m m_._ﬁ_.IH mﬁ ul.l..ﬂlmﬂﬂ W =
= STEEERS = 3 ¥
mm sungasy | EFIRERZIEILT i TiiTiliRRRERTNLTIii 0
= T H
5 TR i
1 bt : o
5 ]
& S Bl : i - S




EUROPEAN TROOPS, 1874.
5.

TABLE ihowsng the SICKNESS and MORTALITY amaug the EURGPEAN TROM'S sercing in fis PUNJAR durimg (ke Year 1574,
auid e grevaléncs of fhe principal Iiseares iu each Mouth of fhe Fear.

I ' |
: w1 | wrd |k |m| sz i3

f ] ‘ 178

:—il §_ . Carars oF Doarss 19 Hosrreas.
i i | | ) i
= 5 gf j o E ol b o a : i
MONTHE, ) i ;E E E E =IE i ; E z ! g
E 3|5 4 i 5
s =§|'E‘5'5 Eighai!&'%'ﬁé. !nf!i HE H
AR A U
! : : |k 2 .
SR EEEEHH_EE,,E, 2_.'& i.. A

| |

Janasry T | -l-'.l':-r 12 i =13 -] 3] 2

Pebruary | At [ 3 P [ 15 ]

March 6| 4as| | O = | bl [

-"Irﬂl 7| ey 7 ¥ = = =] Ees

Ay 523 | 817 | 5 i 7 b |

duze B | &S Wl o s T

duly Bh | Bl 1 22 ] R

Augras] iy [ T3] 1% I o =2 i i

Hepdreater 30 &1 13| . - B

i &d | Al ril R R

NoTeniber TR 11 . = [ w3 }
mber T | ped | - o [ = T

[} "
| e ...|...||n 12
‘ Died per 1,000 of the Average Btrengih.
I : o]

For the year =] 18T sid | B | s o] |10 1E5 1% -3 | A7 ] :|-|:| v |8 rEslEs | ] ] | - s T
o Nruser or Avwimsoxs 1vro Hesrrrie 3o gics Moxmm. g pagt
CATSES OF Adm Admi af
e el | gt

tha Year. T
Jam, | Feb, | March. April. | Mar. | June. | Jalp. | Aog | Sept, | Ok | Nom | Dee T "
e I | |

"hal - - 2

St il Mo ol - B B B el R S el e -

Emteric Fever ] | W e 1 4 ] 5 1 1 1 1 b i WD

Faver; Isdermitlenl ... AR i ZH 15 ] T B Ligl arE & o 583 aar) R

u Remittme . [ ¥ ¥ [ [ 0 f 13 £ T T 0 “iia ; T 57|
w  Cestimugd o ] 1] ] 151 1 L] o e s nE 0 Ea ] 37

Apopleny 1 1 3 al 0 5 15 T e 0 94 ErE

Irclirines Tremens te 1 1 1 1 L 2 3 El a -] 3 1 a0 T 1o

liyeeatary e 1z L] 1l 15 n s 15 b x5 1 1a i ik lig BEL

IRarrhica a7 25 2 & an 42 6l [ I i T 2 4nk Az e

Iiepatitks a3 a2 E 24 E a0 & E + 1 0 i das arl a6

Boopiratory Hacsses 52| 138 | P P 5 ; 1 H 5 | = 0 te| m
& 3 [ 74 ;

Phthisis Fulswaalis .. 7 i 8 H H A - B I 4 e - L on| &1

oy gl i il sim . e 1 T ™ s s 1 kY i .

Rbeuintism - 1 ] W e 35 =] A [ | "w| Tm 11 B0

Venereal Distmses oo 3@ | n0 | e | s B | as| 5ol s A7 | 306 oo 1170

Eye Dlersers ase 15 17 Hl = 0 H by 13 E iz 12 1l iy i 52

Abscrssand Uloer .| 78 & o [ i 5| 1M W = il i ek oy ]

Wonnds anid Aechleals .. i 115 1nir ] 2l L] 7 &F o ] ] 151 16 e

All silier Caiises ih 1 1 157 150 131 3 | 1m 15| 287 ns 50 158

I
LAFL [ LM | 100 | Looe | Lase| 1488 | LT | 1atR| 1sm | 1 | qaor ! 1pen 14,200
| |
. Admitbed per 1,590 of the Average Strengih i esch XMenth,
o tors | Bss e




EUROPEAN TROOPS, 1674.

XI.

TABLE showing the SICKNESS and MORTALITY among the EUROPEAN TROOPS occupying the HILL STATIONS of the
BENGAL PRESIDENCY during the Year 1574, aud the prevalence of the principal Diseases in each Month of the Fear,
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TABLE shawing the SICKENESS and MORTALITY among #he EUROPEAN TROOPS sevving in the DECCAN and in NAGPORE
during the Year 1874 and the prevalesce of the priscipal Disearer ia eoch Month of the Tear.
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XXII.

TABLE shawing the MORTALITY in each STATION, the CAUSES of DEATIH, and the RATIO of DEATHS fo STRENGTH.
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