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IN ENGLAND AND WALES. )

The accompanying Table shows that during the first ten years of life,
d&w& more males die from Heart Dizease than females, but that after the
betwees the sexes. first decade up to the one between 75 and 85, the proportional
number of deaths from this cause among females is greater than that among
males: in fact, during the first ten and the last twenty years of life, the male
mortality exceeds that of the female.
The mean proportional mortality is greater during the first five years of
meraigy CXistence than during any of the sueceeding quinguennial periods
ar difeceat ape. g o fifth, which ends at 25; after which age the relative mortality
in both sexes nearly doubles itself in each succeeding decade, up to that com-
mencing at 75, when only an increase of one-fifth in the mortality takes place,
which, however, falls during the last 15 years to less than one-fifth below the
preceding decade,
The age when the least relative mortality takes place in both sexes is
Toe sxtromes st mer.  PEtWeen 5 and 10, and that when it is greafest lies between 75
tality in both mzes. 400 @R
Between 5 and 10 there is the least difference in the mortality between the
The oxtreme  gexes, and between 53 and 65 the greafest.
differential :
between the sezes. The difference in the average annual rate of mortality among
Tho difference between. TAlE8 and females, being only 1-3 to every 10,000 living, I think
the male Sad fo®al T am justified in believing that some other cause independent of
altogather saxuial.  goy  gperates in the production of that difference, and that the
numbers, which express the mean of the average annual mortality, will answer
every practical purpose in portraying the geographical distribution of Heart Disease
and Dropsy; due regard being paid to any exceptions which may oecur during
our investigation of the subject,
When I deseribe the geographical distribution of Cancer, the difference between

Canser, the mortality from this disease, and its seat in the two sexes, is
so great, that each will have to be studied separately; and, although in Phthisis
Fhihisis. the numbers of male and female deaths are nearly equal, yet in

consequence of the remarkable relation which appears to subsist between this
disease and Cancer, it will be necessary to separate the males from the females,
for, unless we do so, the geographical distribution of these two causes of death
would not be comparable.
I will now recapitulate the leading facts which are given above :—
1°. The mortality from Heart Disease and Dropsy amounts to more than one-
seventeenth part of the whole mortality from all causes.
2°, More females than males die from Heart Disease and Dropsy, both
absolutely and relatively; it is not however probable that the excess
arises from a purely sexual cause.
4°. Female mortality is less at the extremes of life than the male.
4. Between 25 and 75 in both sexes, each decad has a relative mortality
nearly double that of the one which precedes it.

I now proceed to the Geographical Distribution of the Statistics of Heart
Disease and Dropsy.
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CHAPTER 11
SECTION 1.
The Geographical Distribution of the Stalistics of Heart Diseass and Dropsy.
EHGLAED and WALES are divided into eleven Registration Divisions, each of

which represents a gronp of counties, which are again subdivided into Union
Districts.  During the period I have selected, the ten years
1851-60, each union district had its population carefully estimated
according to the death and birth-rate, between the census of 1851 and that of
1861 ; this estimated mean population forms in the Registrar-General's Supplement
to his Twenty-fifth Annual Report a standard which enables us to caleulate what
proportion the deaths of any district bear to the number of those living within
its boundaries : for instance, if there have died in a distriet, during the decennium
selected, having a mean population of 10,000, a hundred persons from any one
cause of death, Heart Disease for instance, by dividing the 100 deaths by the
number of years over which they were spread, we arrive at the average annual
rate of mortality, which would be 10 to every 10,000 living ; the numbers therefore
that I use are proportionate not absofute; and being so, it is all the more necessary
that the gross sum from which they are deduced should be as large as possible.
Until the present time it was impossible to chartographise disease, inasmuch as
the numbers were not sufficiently large, and what had been collected were not in
a form suitable for the purpoese: of this we can complain no more,

The mapping of England and Wales into 11 divisions, 53 counties, and
623 union districts, affords us the means of analysing the distribution of Heart
Disease, or any other cause of death. DBy this threefold division we are enabled
to gift our facts through three gauges of different degrees of fineness. In the first
place, we see what proportion the death-rate from a cause of death bears to the
population in each of the cleven divisions; we colour blue or red those divisions
which are above or below the average, and then study this gross distribution
carefully ; our next process is to colour the counties in the same way, and observe
whether the distribution at all coincides with that of the divisions; and our third
process is to discover whether the proportional mortality of each county is influenced
by the mortality in the distriets. Having done this we again review our work, and
caleulate the effect of each of the many causes surrounding us in the production
of the distribution, which our coloured map reveals: if during this scrutiny we
discover a general law regulating the distribution in each of the three divisions,
our last duty is to crucially test the effects of this law, separate the real from the
apparent, study the exceptions, and examine their relation to the assumed law;
I say assumed law, for we must remember that until it has been proved we ought
not to regard it as a law at all; at the same time, it must be remembered that in
physical investigations some hypothesis is requisite, in the first instance, to aid the
imperfection of our senses; and when the phenomena of nature accord with the
assumption, we are justified in believing it to be a general law ; these last few lines

Mede of Btudy.
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embody the opinion of Mrs Somerville, whose world wide fame is an honour to her

FiLe .I].I'.I.d her ﬁﬁlll‘t[]‘}'.
I shall now illustrate the principle on which I base my investigation of the

Geography of Disease, by an analysis of the total deaths from Heart Disease and
Dropsy during the decenniad 1851-60.
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SECTION 1I.

The Registration Divisions of England and Wales.
The eleven Registration Divisions into which the fifty-three counties are
gronped, are named, with the exeeption of London, Yorkshire, and
Menmeim aad - Mommouthshire, and Wales, according to their position on our
island. For instance, we have the South Fastern Countics Thvision,
embracing Surrey (exfra Metropofitan), Kent (extra Metropolitan), Sussex, Hamp-
shire, and Berkshire, The South Midland Counties Division, including Middlesex
(extra Metropolitan), Hertfordshire, Buckinghamshire, Oxfordshire, Northampton-
shire, Huntingdonshire, Bedfordshire, and Cambridgeshire. Essex, Suffolk, and
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Norfolk, constitute the Eastern Counties Division; whilst Wiltshire, Dorsetshire,
Devonshire, Cornwall, and Somersetshire, compose the South Western Counties
Division. The West Midland Counties Division is composed of Gloucestershire,
Herefordshire, Shropshire, Staffordshire, Worcestershire, and Warwickshire. The
Novth Midland Division includes within its boundaries Leicestershire, Rutlandshire,
Lincolnshire, Nottinghamshire, and Derbyshire. Cheshire and Lancashire form
the North Western Counties Division., The Three Ridings of Yorkshire are each
considered a registration county, and united form the ¥Fordshire Division. The
Northern Counties Division is made up of Durham, Northumberland, Cumberland,
and Westmoreland. The eleventh and last division, that of Monmouthshive and
Walez, includes all the Welsh Counties and Monmouthshire. _

It will be evident on referring to a map whereon these divisions are marked
out, that a natural systern was neither thought of nor attempted when the scheme
was adopted.  Although there are two purely eoastal divisions, there is not a single
division that deserves to be called midlend. The Eastern Counties and the North
Western Division are good specimens of the former, but it will be seen that the
MNorth Midland is as much coastal as midland, and that the West Midland reaches
to the Bristol Channel, whilst the South Midland extends to the Wash. With
however all these disadvantages, these divisions will still answer our purpose,
inasmuch as their subdivision into counties and districts will correct the errors
which may arise from so artificial a system,

SECTION IIIL

The Geographical Distribution of Hearl Disease and Dropsy in the eleven Registration Divisions.

If we take a map whereon the eleven divisions are marked out, and colour
each with different shades of blue and red according to the mean average annual
rate of mortality to every 10,000 persons living, we shall find that six will be
red or below the average, and five blue or above the average. The red or healthy
divisions (as far at least as regards Heart Disease) are—I. London: IV. The
Eastern Counties: V1I. The North Midland : IX. Yorkshire: VIII. North Western :
and XI. Monmouthshire and Wales. These red divisions are all contignous, and
form an arch from the north of the river Thames to the north of the river Severn.
The lfue or unhealthy divisions, or those in which the mortality from Heart Disease
is greatest, are the V. Sonth Western: 11, The South Eastern: III. The South
Midland: VI. The West Midland : and X, The Northern Counties.

Such a simple map as the one I have now described, draws our attention
to several facts, which will have to be analysed in the sequel.

1*. Not one of the divisions is coloured so as to indicate either the greatest or
least mortality ; there must therefore be some parts of each blue
division having a low rate of mortality, and in some parts of each red
division a high rate. How these parts are disposed, and by what laws
they are governed, can only be seen in the next stage of our inguiry.

2°, We see that all the six red divisions have an extensive sea-board, excepting
London, which however lies on the bank of the largest tidal river in
our country.
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TABLE II-—HEART DISEASE AND DROPSY.

The Average Annual Rate of Mortality in each of the Eleven Registration Divisions of
England and Wales to 10,000 Nving, during the ten years 1867-60.

Densidy of

DIVISIONS, Margs | Fesaies MEAS. i uﬁﬂ’"

imﬂm L, uﬁq:..
I. Loxpox, . a . . 127 124 125 03 240
II. Sorra Eastenx Coustms, . 136 144 1440 LI | M)
III. SovrE Mmrasno A - 124 140 150 258 200
IV. EasTERN o ; 11-1 116 114 .21 210
V. Borri WESTERN o . 131 153 14:2 274 200
¥1. West Mmmnaxp - . 124 141 132 169 220
VII. Norta MipLaxm n . 115 136 125 234 10
VI Nonte WEsTERY . . 11+ 120 114 T4 260
I1X. YonEsmne, . - - 110 126 118 1:92 230
X. Norteery CoUusTiEs, . . 126 132 129 329 2
XI. MoxuouTHsHIRE AND WALES, 83 1ir6 4 418 210
ExgLaxp axp WALes, . 115 131 12+4 1-08 220

BECTION IV.

The Divisional Mortality fn relation to the Sea-board,

We must remember in discussing this part of the subject that the physical and
i geological characters of our coastal barrier are as varied as they
Martally in rlsties possibly ean be. By a reference to the accompanying outline map
showing the divisions of England and Wales, eoloured red or blue,
according to the mortality being above or below the average, it will be seen that
eight of the eleven divisions have an extensive coast-line, and therefore have a large
portion of their area exposed to the direct influence of sea winds; of these eight,
five show that their mortality from Heart Disease is below the average, and three
above it: the Western and Eastern divisions of low mortality extending from the
north bank of the river S8evern along the Welsh, Cheshire, and Lancashire coasts
across Fngland, through Yorkshire, and thence along the Lincolnshire, Norfolk,
Suffolk, and Essex coast line until they reach the northern bank of the Thames,
forming, in this manner, an arch of divisions which encompasses the West Midland
(VL), and the South Midland (IIL.) Counties, divisions having a high mortality.
The three high mortality divisions having an extensive coast line are the Northern
Counties (X.), and the South Eastern (I1.), and South Western (V.), Counties.
The inland division of London (1) has a low mortality, and will be discussed
separately. We have now, therefore, to see what relation subsists between these
three groups of divisions, the Northern and Southern, where there is a high
mortality, and the Eastern and Western, where the reverse obtains; but, before
doing =0, it will be necessary to make a few remarks upon some of the more
prominent characters of our coast.
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The coast line of England and Wales, from Berwick round to the Solway
Firth, if followed along the principal estnaries and other inlets,
e e popiaed exceeds 1800 miles. Knowing therefore as we do, that almost
every variety of geological formation is to be found in England
and Wales, and that nearly all the strata which make up our country, are exposed,
at some point of our coast, to the constant washings of the seas which surround us,
we shall be prepared to find every diversity of form in the natural sea-wall within
which we live: we shall find its continuity broken up by the outflow of great and
small rivers; we shall see that in ages gone by, mightier rivers than any which exist
in our land now, like the Thames before it shrank to its present dimensions, have
scooped out immense courses, which admit not only the tidal wave, but the sea
breezes to penetrate far inland up their broad vales, On the other hand, the tourist
may travel for miles and scarcely discover a gap in the high rocky barrier which
hems in the valley lands of the south of England. In some parts

The Divisiensl : : : ; :
Msrtality is relatien Of the coast will be seen the mouths of tidal rivers, whose tributaries
tefabeerl  have traversed valleys, which, from their aspeet, are favourable to
the afflux of the air that sweeps from the sea into the interior; in others, we shall
find tideless rivers, that have struggled through deep and tortuous defiles opening
gluggishly on the strand, with their mouths and the valleys through which their
streams have flowed at right angles, both to the incidence of the tidal wave, and to
the full afflatus of prevailing winds. Whatever effects, therefore, we may expect to
be derived from any climatic element, we must look for in those parts where the
least hinderance tothe full enjoyment of its advantages, or otherwise, are to be found.
. From the fact that five out of the eight coastal divisions are characterised
by low mortality, and that the only two really midland districts are
remarkable for the large relative number of deaths which occur in
them from Heart Disease, we are naturally led to inguire, What has the proximity to
the sea to do with the cause of this great difference? With the sea coast we always
associate sea breezes and powerful sea winds, which blow straight to us from the
bosom of the ocean, either in the form of gales, or of those more gentle breathings
which are so refreshing to the overworked and the weak. Sea air, however, has a
variety of qualities; it may be laden with ozone, and be a powerful oxidiser; it may be
mighty in its force, and sweep all air sewage before it, provided no obstruction exists
to its full sway: it may be moist and warm, like the south-west, or cold and dry, like
the east. All the winds, however, that blow to our coast are not truly
sea winds, the east wind is a land wind, it has passed over Europe
from the north before it arrives at our shores, and has become effete, cold, and dry;
and its short passage across the narrow sea between England and the Continent is
insufficient to restore its lost qualities: we must remember that some of our westerly
wind has blown over Ireland before it reaches us, and that Seotland has had the
advantage of a great portion of the north-westerly winds which blows from the
Atlantic towards the north of England: that part of the north-west wind, how-
ever, which passes directly to us throngh the North Channel, and impinges on the
North Wales and Cheshire coast, is a pure sea air: we shall have, therefore, in the
sequel, to remember what our true sea winds are. The ozoniferons south-west wind
is at once the most perfect and the most powerful sea wind that we enjoy, and its
climatic influence is immense, bringing, as it does to our country, warmth czone,

Ben Afr,

The Winds
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moisture, and force from the wide expanse of the Atlantic between our western
coast and the Gulf of Mexico. The north-east wind spreads its influence over a
great portion of England, and is little contaminated with land-air; unlike, how-
ever, its great antagonist, except in its purity, it is comparatively dry, and the
quantity of ozone it bears is said to be not great, its foree, however, is at times
considerable, and thus is it a powerful cleanser of air-sewage and miasma, when
these causes of disease are not protected from its purging. The north-west wind,
as we have seen, comes to us through the North Channel unpolluted by land air;
and another belt is enjoyed by the north-west of Cornwall; this wind also sweeps
over our island at times with prodigions force, and thus has a benign influence
on those parts of England which are protected from other winds. All the other
winds are more or less contaminated with land air, and were it not that their
dynamical element plays an important part, by occasionally sweeping up valleys
which are not visited by the great prevailing sea winds, their influence on health,
in consequence of their impurity, would more likely be injurious than beneficial.
The north wind comes to us from Seotland, and ranks, perhaps, the highest in
purity; then comes the west, which blows over Ireland from the Atlantic; the
south-east arrives here warm and moist, after passing over France and the
Mediterrancan Sea from the coast of Afriea; the south has also passed over nearly
the same ground and the same sea, although it has the advantage of coming
from the Atlantic; and the east we have seen to be an almost unmitigated effefe
land air which has passed over the cities of the continent.

The Character of the Coast-line of the High and Low Mortalily Divisions compared.

It will be evident from the short sketch I have just given of the manner in
which our principal winds come to us, that stress only has been laid
The Characters of : 2 i 5
the several Coast-dines UPON those which powerfully affect our climate at different intervals.
e I have not attempted to describe the many local causes which
operate in deflecting the general cuwrrents of the atmosphere. In many parts
of England we find recorded, day after day, gentle winds from all quarters; in
many instances these have local causes, for it is well known that independently
of the larger circuits which the winds perform, there are smaller ones constantly
travelling over the face of the country, although of a less definite character,
Again, we have the land and sea breezes which, near the shore, during a great
portion of the year exert their gentle influence, which is either limited to the
immediate locality, or extended inland, according to the character of the coast
itself. Again, we must also bear in mind that some of the chief winds do not
always flow to us from the same point, but get deflected in their course before
they reach our shores; this, however, is too wide a subject to be discussed here,
although it is fraught with interest, especially when we consider the variable
chemical qualities of the atmosphere in which we live,
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The North (X) and the South (Il and V) High Mortality Coast Divisions compared.

In all these three divisions we find certain characters as to height of coast,
the directions of the rivers, and the inlets from the sea, which are
Tios Noribern iml . i : p
Senthern Coast Comnties Temarkable for their resemblance, 1° the tract immediately bordering
icanhpnd the sea coast of the Northern Counties’ division, although low, is
backed by a high range of the carboniferons formations, which protects the country
behind from the direet influence of cither the south-west, or the north-east wind :
this character more or less obtains along the whole of the Northumberland
carboniferons range until we reach the Tyne, where the geological formation of the
coast changes, the direction of the rivers and valleys alter, both of which we shall
find in the sequel to be coincident with a low mortality in one of the counties of
this division. From the Tweed to the Tees there is no considerable inlet from the
sea of sufficient magnitude to admit far inland any considerable amount of un-
interrupted sea wind, and the valley lands are all protected from the north west
by the high range of hills on the border land of England and Scotland. We must
remember, however, that the mortality in the division, although above the averaze, is
not greatly so, and that the whole division both as to its general altitude and width
of valleys contrasts favourably with the southern coastal divisions, which I will now
speak of. The northern coasts of the southern divisions form the southern
boundaries of the two of the greatest sea inlets that penetrate our country, but at
the same time we must observe that from the North Foreland in Kent, to Bideford
or Barnstaple Bay, off Devonshire, there is but one inlet of any importance,—the
Sonthampton Water,—along this continuous line of rocky coasts; and it is remarkable
that almost without exception the smaller inlets are at right angles to the course
of the tidal wave and the prevailing channel winds. The coast rocks are composed
of every variety of geological formation, from the London clay to granite; as a rule
they are precipitous and barrier-like, and the rivers which pass to the sea through
them have, with few exceptions, their axes at right angles to the tidal current
and the prevalent winds. The inlets on the north coast are those of the rivers
Taw, Parrett, and Avon.
Let us now take the coastal divisions, where a low mortality from Heart
B Disease is registered. These divisions have a sea board which
Divisions having a low ¢xtends throughout the greater portion of the Western and Eastern
coasts of England and Wales; on the Welsh side, however, the
geological formations are of the oldest and most stubborn material, whilst on the
east they are more or less recent and easily worn ; precipitous and wall-like rocks,
even on the coast of Wales, are the exception; and on the Eastern coast low and
unimpeding rocks extend nearly throughout that long range of coast. Again, these
two coasts are intersected by every variety of sea inlet, all of which are in the
direct axis of the prevailing sea.
In Wales the mountain rivers run down to the sea through valleys which are
open eéven up to their very sources, in many instances, to the
Wielih and Mert™ influence of the south-west on the Western, and of the north-west
wind on the Northern side. If we enumerate the many bays, all
of which are to a certain extent inlets to the land within, we shall find them
extending from Swansea Bay to the river Conway. The hill ranges also of Wales
C
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CHAPTER III

BECTION I.

The Geographical Distribution of Heart Disease and Dropsy in the Registration Counties.

ENG LAND and WALES are divided into 53 registration counties, of these 27 are
S R coastal, the remaining 26 being more or less inland, and divisible
af the Begistraties  10E0 inland and midland. Of the 27 coastal countics 16 have a

Som—_—. low rate, and 11 a high rate of mortality. It will be our duty, in
Bertberm  the next place, to see the position of these several counties in the
divisions we have been discussing. In the Northern Counties

Division (X.) the county of Durham stands out conspicuously as having a low

mortality, and it will be remembered that at the River Tyne the geological

character of the country and the direction of the rivers and valleys changed
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between that river and the river Tees (p. 17). Pursuing our course along the
Eastern Coast Divisions (IX., VII., IV, 1.,) we find the North
costet coanies. And East Ridings of Yorkshire, and Essex, having a high mortality,
whilst Lincoln, Suffolk, and Norfolk, have one below the average:
in the former instance we have alluded (p. 17) to the precipitons and protecting
barriers of oolite rocks which protect from the immediate eficets of the North Sea
winds the county of the North Riding, and, therefore, the mortality in this county
is not inconsistent with the physical characters described; again, the East Riding,
from Flamborough Head to the mouth of the Humber, has a low coast, and its
mortality is considerably lower than that of the North Riding (13-3), being barely
over the average (12:5); and with Essex, the mortality in which is not high, althongh
above the average, has many of its river courses and sea inlets at right angles to
the winds from the Northern Sea. Of the seven countics which form the sea
margin of the South Coast Divisions (IL, V.) one only, Cornwall,
g.ﬁ}';.":u._ is seen to be eoloured red, and its mortality is at the average of 12-4
deaths to every 10,000 living. It must be observed, however, that
this county is a peninsula, and peculiarly well situated for the free
access of sea-winds, which blow with considerable foree over this part of the country.
On the western sides of Wales and England which I have said are so favourably
cireumstanced with regard to their sea inlets, the direction of their
“Lml valleys and river courses, and, I may add, the unbroken violence of
their winds, there is not a single county from Monmouth to Lancashire
having a mortality above the average, Cumberland alone forming an exeeption, and
although its south-west boundary has every advantage of being thoroughly exposed
to the south-west wind from the Irish Channel, we must remember that the greater
portion of this beatiful county is protected by the lofty range of the Cumbrian Hills,
which protect its deep and luxuriant valleys,

With regard to the 26 Inland Counties, 6 only have a mortality below the
average; and it is noteworthy that all these, without exception, are
contiguous to coastal counties, which have free access from the sea
through inlets such as the Wash, on the eastern side, and on the Welsh side the
inlets of the Dovey and other rivers from Cardigan Bay, or else are so elevated as
to receive the full afflatus from the sea without interruption. The remaining 20
counties in which the death rate from Heart Disease is preat, are all more or less
protected ; those counties whose towns and villages lie in deep and well sheltered
valleys, such as Herefordshire, Berkshire, Derbyshire, and Wiltshire, being char-
acterised by the highest degree of mortality.

We therefore see that the death rates from Heart Disease and Dropsy in
The coincblence betwwea T0€ Beveral counties are still coincident with certain physical

O mdeal sharacter | Characters of the country, in the same manner that we observed

e they were when discussing the divisional mortality; the coinci-

dence, however, is in the county divisions of a more definite character.

Cornwall.

Inland Coantice
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CHAFPTER IV,

BECTION I.

The Geographical Distribution of Heart Disease and Dropsy in the six hundred and twenty-
three Union Disiricts of England and Wales.

WE now come to the last analytical process—the division of the counties into
Districts; here again the artificial system of boundary lines is
B o e more perplexing than in either of the other two; siill, we cannot
help it, but only regret that so much valuable information should
be wasted, which, had a natural system been adopted, would have been a grand
acquisition for the student of the Medical Geography of England. It will be well
however to point out a few of the obstacles to portraying the distribution of disease
i di e e in our country, the artificial and irrational system throws in our
t the Geogrpny of  path. Let us take Chichester for instance: the city itself is in
the Westhampnett District, whilst the district ealled Chichester lies
to the north-east of Westhampnett, between Worthing and Midhurst; again,
Bognor belongs to Chichester district, and lies in Westhampnett ; another portion
lies in the Midhurst and a fourth in Worthing district,—nothing can be so absurd
as to call these outliers Chichester—villages and towns so cirenmstanced cannot
be ealled allied in any way exeept through the medium of the rate-collector—they
are not like geological outliers, which are recognised by well defined characters—
geographically speaking, they belong only to those places where they are situated.
The same system obtains in the London Division: the district of
8t George's, Hanover Square, intersects that of Westminster, entting
it entirely into two ; again, Clerkenwell separates one part of the Holborn distriet
from the other. KEast London is separated by the City of London ; and Greenwich
is cut into two by Lewisham, and again by its natural boundary, the Thames.
The river system of England, instead of being a guide, seems to be neglected in
every instance where advantage could be taken of it. In France,

French
Dprmetnmere  the Departments have at all events some reference in many
e instances to the watershed, and this alone is valuable, as by it we
are enabled not only to remember the position of the Departments, but we obtain
a general idea of the aspect of the watershed whereon these divisions lie. To
exemplify this: The river Loire gives a name to several departments—Haute
Loire, where it rises; La Lowre, throngh the middle of which it winds as a fully
formed river; Soane ef Loire, where it forms the western boundary of the depart-
ment traversed by the Soane; Du Loirel, where it receives the little Loire, or
Loiret; Du I Indre and Loire, where the first now falls into it; Le Maine and Loire ;
and lastly, that of La Lodve Inferieure, where it comes to the end of its course and falls
into the ocean. The French have also Departments called Les Bowches du Rhone,
Bas Rlin, and Haut Rhin, in fact, a large proportion of their divisions are named
after rivers, which is far nearer a natural system than anything we can produce in
the registration maps of this country. 'We certainly meet with every now and then
such descriptions as Upton-on-Severn, or Henley-on-Thames, or Burton-on-Trent ;

Lezden.
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but these are names given to districts from towns, the French would have called the
A== last district the Dore and Trent distriet, for here these become
Watering Flaces saght confluent. Upton-on-Severn would be called the Lower Severn.
disrciers ant union.  GHloucester the Leddon and Severn, Wheatenhurst the Stroud and
Bemtes naslgned o the= covern.  Other  difficulties are also presented to the Medical
Geographer of England. The city of Chester, with its population of over thirty
thousand persons, is included in the Flintshire and Cheshire district of Great
Boughton ; in this case the city contains more than half the population of the whole
district, and whatever may be its mortality, whether climatie or social, the whole of
Great Boughton has to be coloured in accordance with it; it is evident that every
town like Chester, Bridgewater, Chichester, Bath, Taunton, Margate, Ramsgate,
ete., should have a separate distriet, with union-house included, so as to enable the
public to see the exact mortality and its relative proportion to the neighbourhood.
In Thanet, the union-house is situated in the parish of Minster, and
m;‘mm“‘ to this place the poor are sent in good time, g0 as to prevent them
dying within the precinets of Margate and Ramsgate; the conse-
quence of this is that this little parish has an unnaturally large death rate, and
Margate and Ramsgate are held up as good specimens of exeessively low mortality.
Places of public resort for health sake, ought to be the very first to be made into
separate districts, for, constituted as they now are, a place redolent with the effects
of eess-pools and defective drainage may be made to look quite healthy when its
excess of mortality from these causes, both among the natives and the visitors, are
averaged with the healthy returns of the surrounding parishes, or by the forced
exodus of dying paupers to a neighbouring workhouse.

SECTION II.

Arrangement of the Unfon Disteiels of England and Wafes.

The Divisions and the Counties, although their boundaries are frequently
of a most artificial kind, undetermined by any natural physical
character, except the sea coast, and the courses of a few of the
largest rivers, have however given us some clue to the distribution of the disease
under discussion, it only now remains for us to see if the coincident facts
displayed in our two first chapters are also to be found in this, our third, wherein
the general facts elicited during the examination of the divisions and the counties
will be dissected by the minuter division of the counties into districts, of which
there are in all 623.

We have seen how the death rate in the counties modified that of the
divisions; we shall now see how it is affected in the counties by
that of the registration districts. When speaking of the ecast-line,
both in our first and second chapters, I particularly mentioned the fact, that our
western and eastern coasts were characterised by the number and the size of their
seq inlets ; whilst, on the contrary, the south coast had but one of any importance,
The general effect of these sea inlets upon the health of the country, would perhaps
be more prominently seen in the great divisions than in the counties themselves,

for, as I have just said, the boundary lines of the counties have been determined
n

Iatreduction.
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generally, in a most arbitrary manner, although some of the largest rivers have
been made to divide one county from another; the sea inlets, however, are
precluded from showing anything but a general ¢ffect. The sub-division of the
counties into districts admit of another element, and allow us to follow up the
great rivers, as they divide counties, and give access through their valleys of the
sed air amd tidal wave, to inland parts. These sea inlets may be considered
extensions of the coast-line along the banks of rivers; we should therefore expect
to find, if the coastal districts corroborate the coineident facts which we have
observed to obtain in the distribution of Heart Disease both in the divisions and
counties, that the lower rate of mortality observed in the former instances, will
now be seen to follow up these sea inlets, modified of course by their position
with regard. to the axes of the prevailing winds and tidal wave, as well as by the
physical characters of the eountry through which the rivers wind. I shall now
proeeed to divide the distriets into Coastal, Inland, and Midland, as I have done
the counties, in addition however to these we are enabled to add a peninsular and
insular series.

The Relative Mortality in the Coastal Registration Districts.

In England and Wales, out of the 623 Registration Districts, there are 133
which are washed by one of the three seas that surround Great

Britain, therefore there is nearly one Coastal District to every five
inland, The coast-line of England and Wales, from Berwick
Lempih of Const-ling,

ronnd to Bolway Firth, if followed along the principal estuaries
and other inlets of sea-water, exceeds 1800 miles, which, if we take the joint area
of England and Wales to be 58,320 English square miles, is in the proportion of
one mile of coast-line for every 324 miles of surface. OFf the 133 Coastal Districts,
50 have a mortality registered from Heart Disease above the average, and 83 below it.
If we separate the three coasts of the triangular portion of Great Dritain,
TheThree Coage. COMPrising England and Wales, into I.—The East Coast, from
Grempe. Berwick to Easting ; IL.—The South Coast, from Dover to Helston ;
and IIT.—The West Coast, from Penzance to Wigton ; we shall be enabled to see
whether the low or the high mortality in any of these coast districts is coincident
with similar physical features to those already observed along the coast of the
Divisions and the Counties.

BECTION IIT.

There are 41 districts on the East Coast from Berwick to Eastry; of these,
20 have a mortality below, and 12 above, the average; they are
separable into five groups: I.—The Northumbrian high mortality
group extends from the Tweed to the Tyne; IL—The Durham and
North-East Yorkshire low mortality group, comprehends the coast-
line between the south bank of the Tyne to the river Esk, on which Whithy is
built; IIL.—The small East Yorkshire high mortality group is confined by the high
oolitic and chalk rocks, which streteh from Whitby to Bridlington Bay; IV.—The

The East Couit.

Five Groups.
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extensive low mortality group, which extends along the low coast, which charne-
terizes the sea~board between Bridlington and the Isle of Skeppey: and V.—The
East Kent Districts of Thanet and Easting; this may be called the Lincolnshire
and Eastern Counties’ group.
The excess of mortality in this group is not great; it is however coincident
with the following physical characters; the rivers Tweed, Coquet,
m’w Wensheck, and Tyne, flow from west to east into the North Sea,
at right angles to the incidence of the tidal wave, which, along
this coast, rolls twice a day from the Orkneys southwards, until it enters the
mouth of the Thames: the courses of these rivers being nearly all from west to
east, and extremely tortuous, whilst tending to the sea through the carboniferous
limestone hills of Northumberland, offer every obstruetion to the prevailing winds,
whether they come direct from the zea like the north-east, or remotely from the
south-west. The valleys of Northumberland are well protected; the moorlands
are too bleak, and the valleys too little ventilated : the aspeet of the coast is nearly
due east.
The next group is the Durham and North East Yorkshive. Its low mortality
co-exists with the following geological and physical characters,
Derbas and North 2
Bast Yorkabie  '[he aspect of the Durham eoast is north-east by east, and that of
o the Yorkshire almost due north-cast, so that they are favourably
cirenmstaneed with regard to the sea wind from the German ocean.  The rivers
from the Tyne to the Tees have their courses especially towards their embouchures
direeted from the sonth-west to the north-east to a greater extent than those in
Northumberland, although, except the latter river, they are not very favourably
disposed for the reception of the tidal-wave, The Tees, however, and the rivers
which flow from the north side of the Eastern Moorland, have their courses, and
the valleys through which they mn, offering every facility for the free access of the
ocean winds from the North Sea, and form a remarkable contrast to those which
are met with on the southern side of the moorland, where the Itye and the Derwent
take their sources, and where the wvalleys of this locality are sheltered by the
towering oolitic range which extends from Old Peak to Hambleton End. The
new red marl eliffs offer no obstruction to free ventilation, as they are not high, and
are divided by the considerable sea inlet of the Tees’ mouth. The oolitie Cleveland
range open their valleys, throngh which their drainage flows, so as to receive every
breath of wind that comes from the north-east.
The East Yorkshire group of high mortality, is bounded by a precipitous eoast
The Tast of oolite and chalk eliffs: it has no sea inlets ; in fact, the watershed
Yorkbire Greep.  jg (lirected inland from the high hills bordering the coast. Its
coastal boundary offers every obstruction to free ventilation from sea-winds,
except in the ease of places like Searborough, which, in the most
pre-eminent degree, enjoys every advantage that a free access to
pure oceanie air can give,
The Lineolushire and Eastern Counties group has a remarkably low death-
s rate from Heart Thsease : with the two Yorkshire, it embrices
s=d Bastern Coustiw 26 dlistricts, interrupted only by two districts having a mortality
above the average—Maldon and Wisbeach ; the coincident water-
shed and other physical characters of this group may be shortly summed up: a

Ssarkareugh,
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low coast, a flat eountry within the sea-board line, a comparative absence of
deep and protected valleys, and their large sea inlets, which extend far into the
country in the mouth of the Humber, the Wash, and the mouth of the Thames.
This large group offers every facility for winds from all quarters sweeping well
over its surface, whilst it admits the beneficial influence of the sea-winds to
penetrate far inland up the courses of its rivers, which are favourably directed
for free ventilation. ;

The next and last group, comprising the East Kent Districts of Thanet and
tastry, offers a strong contrast to the one we have just examined.
Thanet is certainly a rock bound district; and its chief towns,
Margate and Ramsgate, are so situated as to enjoy every advantage of the most-
benign influences of sea-air; the construction however of these towns, their
defective sanitary regulations, bad drainage and cesspools, have a marked in-
fluence on the mortality from any disease produced by the accumulation of air
sewage.

When Margate and Ramsgate are made into separate Union Districts, their

relative healthiness will be made patent to all: whereas, under

'm"'.‘:f the present system, the general healthiness of the island masks the

real state of things in these two watering places; and conversely,
their fruitfulness in some diseases, arising from social eauses, gives an unhealthy
aspect to the whole distriet, when eoloured according to undissected statistics. In
watering places generally, the rule is to see how the loeal figures agree with those
from the whole distriet; if, on taking the aggregate, the numbers are favourable,
they are adopted ; on the other hand, if the local statistics show a low death-rate,
which is nearly always the case when the Union House is not situated within the
parish or sub-district of the place of resort, then they are paraded in pamphlets
and newspapers, to the utter confusion of those who depend upon such wilful
misrepresentations,

East Eent Greup.

EECTION IV.

There are 40 districts skirting the south eoast from Dover to Penzance
inclusive, 28 of which have a high, and 12 a low mortality ; in fact,
this group may be described as one of high mortality, interrupted
at intervals by districts having one below the average. The general physical
characters of this coast are high precipitous elifis from Kent to Comwall, with the
exception of the coast of Hampshire to the east of the Southampton Water.
Along this coast there are 20 rivers which empty themselves into the English
Channel, not one of which has its course in the axis of the prevailing winds, and
their mouths so open, as not to favour the upflow of the tidal wave, with the
exception of those on the coasts of Penzance and Truro ; and the inlet of the Tamar,
which admits the south-west gales to Plymouth and the country in its rear, both of
which are characterised by a low mortality, Two insignificant rivers, which have
their inlets at Poole and Christchurch, have their courses from the west to the
east; they admit the south-easterly gales, but the country through which they trend

is protected by the Dorsetshire north and south Chalk Downs, from the south-west
winds.

The Bonth Coast
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The low mortality districts are instructive: between Dover Cliffs and Beachy
Head we see three—Elham, Romney Marsh, and Hastings; these
Mot ey, OCcUpy the littoral of the Wealden clays, the comparatively low
coast of which offers little or no obstruetion to free ventilation; this
is especially seen in the distriet of Romney Marsh, the low mortality of which is
coincident with a flat alluvial country, like that which characterises
the eastern districts of Holbeach, Spalding, and Spilsby, in Lincoln-
shire. Rye can hardly be called a costal district, inasmuch as the great portion of
it lies embedded in the valleys that are sheltered by the lofty ridges of the Wealden
series, the sonthern series of which form the cliffs from Hastings to Hork Point.
To the west of Brighton the coast becomes again low; at Westhampnett we find
the promontory of Selsea intersected by a flat alluvial country, surrounding the
peninsula of Bracklesham Beds of the middle eocene: the low mortality of this
district is coincident with every facility for the free passage of the winds. The
inlet of the Southampton Water carries us to South Btoneham, in which South-
ampton is situated, the town of which has a mortality of only 12-5,
or 01 above the average. Christchurch, although sheltered from
the south-west, has the valleys through which the Stour and Avon flow, opening
towards the south-east winds. Weymonth is a peninsula, and admits winds
from all quarters except from the north-east, from which the South Downs
protect it; the high mortality of Dorchester we may note en passant, is also
coincident with the high sheltering range of the same downs, which keep the
sonth-west wind from it; it is also sereened from the north-east by the Dorset-
shire North Downs. From Portland to Plymouth the coast is rock bound, and the
villages and towns protected in the midst of lnxuriant red sandstone valleys. The
inlet of the Catwater, leading out of the Plymouth Sound, has a divection favourable
both to the access of the south-westerly winds and the tidal-wave.
5t Austell and Liskeard are also favourably circumstanced for free
ventilation from the south-west, although rock bound, inasmuch as the embouchure
of the river Fowey, the tributaries of which flow from the north-ecast to the south-
west: we must not forget that passing along the north of these districts are parts
of the Ocrinian chain. The inlet of the Fal, although considerable, is protected
from the full influence of the south-west wind by the lofty Trappean and other
irneous rocks, which characterise the distriet of Helston. Penzance and Helston
are in reality peninsulas, and are breathed on and ventilated by
winds from all points of the compass; they contain much elevated
land, and coincident with these physical facts is the one that they enjoy nearly the
lowest rate of mortality.

Eomney.

Ssuthampion Water.

Catwrates.

Fenrance.

SECTION V.

From Redruth to Wigton there are 52 districts, a portion of the boundaries of
each of which is washed by the sea, and exposed to its winds; of
these 42 have a mortality below, and 10 above the average. Along
the south coast we have first seen that low mortality districts were the exceptions
to the rule, when the sea-inlets were unimportant and limited, the coast bound by

Weat Coast.



3 DISTRIBUTION OF HEART DISEASE AND DROPSY

precipitons rocks, and the courses of the rivers running at right angles to, instead
of in the axis of the prevailing winds and the tidal wave.

We shall now see that high mortality districts are the exceptions along the
coast where the sea-inlets are of high importance, open towards the eyes of the
prevailing winds, and penetrate far inland; when the coast, although rocky to a
great extent, is so formed as to give access to winds from the south-west, the west,
or the north-west; sloping upwards inland where the rivers have their sources,
through the valleys of which the gales are guided to every village on their banks:
this is especially seen in Wales. The Lancashire, Cheshire, and
Westmoreland coast is low, and studded with sea inlets : the coast
of Cumberland is also comparatively depressed, although it soon rises in the distriet
of Whitchaven to the lofty ridge of the Cumbrian range, which protects the
adjoining district of Cockermouth to the north; the valleys of
the Whitehaven Distriet all look towards the prevailing south-west

Whinbama.  winds from the Trish Sea, and are easily flushed of their air sewage
Goast of Cornwall, Ly its strength. The north-west coast of Cornwall and Devon, and
ot o north coast of Somerset, are somewhat similar to some portions of
the south eoast. The inclination of the coast is from south west to north-east,
therefore the winds from the former quarter do not impinge upon it, although
whatever inlets there are receive the full afflatus from the north-west. From
Redruth to Bedminster the sea inlets are as follows:—8t Ives Bay, between the
low mortality districts of Redruth and Penzance ; the mouth of the
river Allan, on which Padstow lies, enters the low mortality district
of Bodmin ; the mouth of the Taw, which flows into Barmstaple Bay, penetrates
Barnstaple, coloured red ; the inlet of the river Parrett, on which Bridgewater is
built, and where the tidal-wave flows up in the form of what is
called a ‘ bore,” twice a day, as far as Langport, is a very consider-
able one, and traverses a flat country ; Bridgewater and Langport
are both low mortality districts; and lastly, Bedminster is separated from Clifton,
i both being characterized by their low mortality from Heart

Bedminster-  [isease, by the tidal and important sea-inlet of the Avon.

Low mortality being the rule in the western coast districts, I propose taking
those exceptional districts which are marked blue, in order to see what they teach

us, The high mortality districts on the coast of Cormnwall, are

High Meriallly  Truro, 8t Columb, Camelford, and Stratton. They all have a

precipitous rock bound coast at right angles to the south-west

winds; they are however exposed to the north-westerly; but the most densely

populated portions lic in valleys protected from their influence by high ridges as the

Pinhallon and Newton Downs in Truro, the Pyndar Downs in 5t Columb, and in
Stratton the ridge to the west of the sources of the river Bude.

On the coast of Devon the distriet of Bideford has some remarkable physieal
features, which are especially interesting, coincident as they are
with-a high rate of mortality. We have seen in the district of
Searborough (the town itself is included in the distriet, although it is differently
situated from any other inhabited place within the boundaries), that the greater
portion of it is sheltered by the colitic hills, which give rise to the sources of the
rivers Derwent and Rye; in fact, we know that many of their streams have their

Welsh Ceast
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origin within a very short distance of the coast itself; we find that this character
of the country is coincident with high mortality, not only in the coastal district,
but in those which are contiguous; now, if we examine the country
e e e of the Bideford and Stratton Districts, we shall find towering rocks
bounding the coast on each side of Hartland Point, and giving
rise to the numerous sources of the Torridge and the Tamar, some of the former
beginning to flow towards the south, within a mile or so of the cliff edge; the
courses of these rivers indicate at onee the aspect of the beantiful valley country
through which they flow, and bespeak at once shelter and protection from the rude
gales from the ocean; but whilst thus protected there is an amount of air sewage,
having either an animal or a vegetable origin, always remaining behind, which,
from the peculiar construction of the valley system, is never swept entirely away.
Barnstaple offers a remarkable contrast to the Bideford district; here we have
the opening of the River Taw, penetrating the country, and
receiving tributaries which flow from Kentisbury and Berry Downs,
the wvalleys of which open so as to receive the south-westerly winds, The
adjoining coast of Williton district is partly of red sandstone and
partly of lias: it is precipitous. The streams run at right angles
to the course of the winds in the Bristol Channel, and the eountry itself is protected
by Oare Hill, Exmoor Forest, and Brendon Hills. Cardigan is
favourably sitnated for a low mortality in many respects; but we
see this large district is coloured blue, I suspeet that some social cause, such as
exists at Norwich, King's Lynn, Ipswich, and Colchester, in the Eastern Counties,
exists here, and, like Chester, the whole district is obliged to be coloured in ac-
cordance with the excessive mortality of the town, instead of each place bearing its
own burthen, as they do in the eastern counties, where separate districts are assigned
to the principal towns, St Asaph is a district, although a great
portion of it is in deep and protected valleys, yet an exceedingly
populous portion of it lies in the Vale of Clwd, up which there is not the slightest
obstruction to the north-westerly winds; the next district, Holy-
well, is healthy, but it must be remembered that it has the sea
inlet of the Clwd on the west, and that of the Dee on the north-east.
The last is Cockermouth, a district to which I have already alluded, as offering
a strong contrast to its neighbour, Whitehaven ; the latter looks
towards the sea, and is well disposed to receive the full afflatus from
its surface, as well as the incidence of the tidal wave; it has an annual rate of
mortality of 11-7 to every 10,000 living, whilst Cockermouth, which is cut off
from it by the ridge of the Cumbrian Hills, and is protected on all sides from the
sea~air, numbers annunally 15:6. It is a fact worth noting here,
Cumbertont sompared, that the oolitic Yorkshire group is the counterpart of what we see
in Cumberland ; there the tidal-wave comes from the north, and
s0 do the prevailing winds; they both impinge upon the northern part of this group
and distribute their full influence there, whilst the sheltered parts to the south are
seen to be coloured blue, this high mortality we have seen to be coincident with
lofty surroundings ; on the west the tidal-wave and prevailing winds come from
the south-west, Whitchaven district is exposed to them, and is healthy, Cocker-
mouth is sereened, from them and its mortality is high above the average,

Williton.

Cardigas,
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CHAPTER V.

SECTION I.
The Relative Mortality of the Infand Registration Districts.

TH_E Inland Distriets are not so easily gronped as the Coastal, and as a question
may arise as to my selection of them, I chall adopt at once a plan
which shall do away with all doubt on this point. Let us first
take the inland groups comprised within the lines of 0° and 1° W. Long.; and
51° to 52* N. Lat.; within this area it will be seen that although the high mortality
districts predominate, there is not one of the sixth degree or highest; and that,
on the other hand, to the north there are several districts of low mortality
contiguous with those which border the coast of the Wash, and the banks of
the rivers which flow into it; to the east there is a group of
low mortality districts, which are continuous with the riparial
districts of the great sea inlet of the Thames; to the south there is another group
which is continuous with those from the south coast; and lastly, an isolated
group to the south-west, the elevated districts of Farnham, and Farnborough,
which, independent of their dry Bagshot =oil, are freely exposed to the winds
from all quarters. The low mortality of this area is coincident with proximity
to sea inlets and elevated land. If we take the area above within the same
lines of longitude, intersccted by 52° and 53° N. Lat., we shall find an almost
universal low mortality, and this is coincident with proximity to the flat lands
in the neighbourhood of the Wash. Above this area again, between 53° and 547,
the same low mortality prevails, and here we have it coincident with the flat
country around the sea inlet of the mouth of the Humber, and
the flat Lancashire coast. On the west, if we trace the areas
between the 2° and 3° of longitude, we shall find that low mortality is coincident
with the great sea inlets from the north to the south of England.

Infand Districte

SBECTION 1L

The Midland District may be fairly represented by the area embraced by the
lines of the 2° and 3° of W. Long.; and 51° and 52° N. Lat.;
here we do not find one single low mortality district ; there is no
sea inlet, nor river even, in the axis of the prevailing winds; on the contrary,

— in the next area to the west, we see the oolitic and chalk hills
Berks, ranging almost due south and north, giving rise to rivers which
Hants.

flow from the Atlantic Ocean, and offering a barrier to the full

afflux of the most powerful winds from the south-west ; from other winds also, this

area is protected by the continuation of these hills to the north-east; and we see in

the arca to the west, where the hills go from the south to the north, that in their

immediate neighbourhood to the east, where there is the most proteetion from the

winds, there is the greatest mortality in the whole of England from Heart Disease.
E
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Again, if we take the Derbyshire group, we find that the greatest mortality is

coincident with the greatest seclusion from the sea-winds; and

Putmbif% in the Western Counties of Herefordshire, Worcestershire, and

moretoraanive,  Lrecknock, a remarkable group of high mortality presents itself;

o Faeattenibies. Jyore all the rivers are at right angles to the prevailing winds ; and

the mountains which give them origin, rear themselves to the west,

and act as efficient barriers to the purging influence of the powerful winds which
we have seen to have such full sweep over the Welsh eoast.

The protected districts of Westmoreland and Yorkshire have a high mortality,
and are thoroughly inland. It will be remarked, however, that
the highlands between the two seas, where the winds from both the
Irish Sea and the German Ocean can sweep over without
hinderance, there is to be found an uninterrupted belt of low mortality districts,—
the very centre of England. Warwickshire is characterised by the terminations of
three of the most important sea inlets of our island,—the Wash, the red sandstone

vale, commencing in Cheshire, and the valley of the Severn and Avon,

Werimareland.
T

BECTION 1IIIL

The Relative Mortality of the Insular and Penfnsular Districls

There are four Insular Districts, three of which have a low, and one a remark-
ably high mortality ; the average annual rate of mortality in each is
as follows :—Anglesea 65, Isle of Wight 12-5, Isle of Sheppey 10-4,
and the Seilly Isles 15-3, to every 10,000 living. This last exception to the rule
is remarkable, and requires further investigation into its cause; in all these districts
the mortality is greater amongst the males than females, but in the isle of Seilly
the proportion is as 136 females to 170 males. Even including the Scilly Isles, the
rate of mortality in insular districts is below the average, being 11-1 to every
10,000 hiving. There are 12 Peninsular Districts, having a mean annual mortality
to every 10,000 living of 11-1, the same as the insular: they are
Pylde 111, Wirrall 87, Pwllheli 109, Haverfordwest 12:5, Pem-
broke 12:2, Penzance 89, Swansea 7-4, Weymouth (Portland) 11-4, Thanet 16-6,
Hoo 9-3, Tendring 12, Patrington 12'2. Again we see in this last series of districts,
the most exposed of any to the direct influence of the sea-winds on all sides, that
a low rate of mortality is coincident with their favourable position for free
ventilation.

Fezizsular,

Recapitulatfon.

1°. The Inland Districts have a higher mortality than the Coastal; the low
mortality inland districts, however, on both the eastern and western
sides of England, are to be found contiguous to those which border
the great sea inlets, and the coast, as well as where there is elevated
ground, admitting of ventilation on all sides.

2°. The Midland groups of Districts, which are not intersected by the great sea
inlets, but are protected by high ranges of hills on all sides, have the
highest mortality. And lastly,
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CHAPTER VL
SBECTION I
The Geographical Distribution of the six degrees of Mortality from Heart Disease and Dropsy.

I}-T the map which shows the distribution of Heart Disease in the eleven Registra-
tion Divisions, we see that only three degrees of mortality are

1o e Heven represented : the division which has the greatest mortality is the
South Western V., and the lowest mortality is found in the XI.

Division North and South Wales. Tt will be well to take each division separately.

1. London.—The mortality of this important division was only 12:5 to every
10,000, notwithstanding its twenty-six hospitals which are open
to applicants from so many surrounding counties, and even foreign
countries, If a line be drawn from the north of the Islington District (near
Highgate) to the south of the Lambeth near Lower Norwood, it will be found that
the great mass of the area of this division to the east of this line is coloured red,
indicating a low mortality: whilst to the west the prevailing colour is light blue,
which represents a death-rate just above the average, the fourth degree of
mortality. The exceptions on the Fastern side are first, Greenwich, which in-
clude the military town of Woolwich as well as its own Naval Hos-
pital (1851-60) ; and secondly, the high mortality group, which the
City of London, St Saviour, St Olave, West London, Strand, St Giles', Holborn,
and Clerkenwell, compose.  Both Greenwich and Woolwich are favourably situated
for receiving every advantage which the tidal influence of the Thames and the
sea~winds, which are favoured in their course up the river by the heights of Essex,
Kent, and Surrey, can afford. In 1868, when reading my first paper on this subject,
I drew attention to the remarkable fact, that wherever there is a garrison or military
town in a district, it matters not what the climatic or physical
surroundings of the district may be, a high mortality from Heart
Disease among males is sure to be found. In London the difference between the
mortality from Heart Disease among males and females 1s not so great as it is
thronghout England, the proportion being as 12°7 males to 12°4 females. In
Greenwich, inclusive of Woolwich, the average annunal rate of
mortality from Heart Disease and Dropsy is as 17-2 males to 13-2
females ; whilst in the adjoining distriet of Lewisham the proportion is 10-8 males
to 12-2 females. We shall have occasion to revert to this subject when we
examine other districts, like that of the Medway, containing military towns such
as Chatham and Rochester. The gronp of high mortality next to be considered is
the one which embraces the Thames immediately to the east of our imaginary
line: it contains every grade of high mortality. The greatest mortality is to be
found in St Saviour's and St Olave ; these districts contained Guy's and St Thomas's
Hospitals: the two districts are taken together, as it was found that a very large
proportion of the deaths that took place ocenrred in those hospitals, and that it was
impracticable to give the corrected mortality of these two districts separately, parts
of both hospitals being situated in cach of the districts: whilst much of the excess

London Divislon.

Eastern Dd

Military Towss,
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of the mortality from Heart Disease may be attributed to the attraction to these
great hospitals of bad eases from other districts scattered over the home counties ;
we must not forget that the ventilation of these districts is of the worst description
possible. We must ever remember that the street system is to towns what the

river system is to the eountry. We have found, throughout our

Wieersmiem  examination, that low mortality from Heart Disease is almost

invariably coineident with free access of the prevailing sea-winds,
and that, were the converse obtained, it was coincident with high mortality.
Streets, like rivers, should traverse a town so as to admit of the freest access to
the prevailing winds, if' they do not, there will ever be lurking about some air-
sewage waiting to do mischief at a moment's notice. The three main thorough-
fares of the united districts of St Saviour and St Olave are all at right angles to
the winds which sweep up the Thames; to the east of London Bridge there is no
wide street at all; the whole of the two districts being made up of an intricate
interlacement of narrow streets, alleys, and enl-de-saes, out of which it is almost
impossible to drive the air-sewage. The mortality is 20-7, the highest average
annual rate of mortality in that part of England to the east of the 1* W, Longitude,
although not higher than that of Frome, and considerably less than that of Wilton,
both of which are shut out from the direct influence of sea-air.

West London ranks next as to its mortality; here the main thoroughfare,
Farringdon Street, is at right angles to the prevalent winds; and
those lying between it and Chancery Lane and Grey's Inn Lane,
as well as the streets to its east, are so arranged as to give the idea of a design
to exclude fresh air as much as possible: the opening of the Holborn Viaduet,
and the demolition of hundreds of hot-beds of disease and erime, has, however,
given such a breathing power to this district, that there is every reason to believe
that during the next decad its rate of mortality 181 will be considerably
modified. Fleet Street is feeble as a ventilating thoroughfare ; in fact, itz position
and its narrowness render it an obstruetion rather than otherwize. West London
includes 8t Bartholomew's Hospital, for which a correetion has been made.
Clerkenwell, Holborn, and the City of London have the lowest of the high
mortality group. Although the City of London has a less density
of population than other districts, yet none of its streets are so
built as to give a thorough ventilation to the inhabitants: the streets leading
to the river are at right angles to it, and none of the principal thoroughfares
are so built in relation to other streets, as to admit of free draught. Although
above the average, we must not think the mortality of Clerkenwell high, 13-4,
when we consider not only the density of the population, but the
social condition of the people: a portion of it is on the high
ground adjoining the elevated and extremely healthy district of Islington; where
the hizh site, wide streets, and semi-detached homses offer free ventilation on
all sides, especially to the north-east, where the sea-winds from the German
Ocean have full play when they prevail. Holborn has a mortality similar to that
of the last district 13-4: it includes the hospital for sick-children,
for which a correction has been made by the Registrar-General.
The mortality of Holborn partakes of the character of the generality of the
districts which lie to the west of the line which bisects this division.

Weat Lendem,
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The large mass of districts lying to the cast have a low mortality, and this
is coincident with the fact that they first receive the full afflatus of the winds
from the sea, which blow freely over the low lying ground between the rivers
banks and the heights of Essex, at Epping and Hainault, on the north, and
those of Kent on the south. The winds flow unrestrainedly over the flats in the
district of Hackney to the northern heights of Islington (Highbury) and
Hampstead. To the east many of the principal thoroughfares are in the axis of
the prevalent winds, and admit a thorough air flushing from all quarters: this
fact is coincident with a low mortality from Heart Disease.

The Western Districts, which receive the sea and river winds after they have
passed over those on the east, we see, as a rule, have a mortality
above the average, although not greatly so: those districts which
are exceptional are Hampstead, the greater portion of which lies high, and has a
site of London clay and Bagshot sand; St George's, Hanover Square, and West-
minster, within which group are Hyde Park, Kensington Gardens, and St James®
Park, all of which exercise a most beneficial influence on the health
of the inhabitants: these open spaces for the most part lying on
gravel, and not overcrowded with trees, are vast reservoirs of pure air, a great
portion of which, at times, is derived from the tidal-breeze. 8t Pancras and
Marylebone have a higher rate of mortality than we otherwise would be led to
expect from their position ; both have wide streets and open spaces, such as Regent
Park and Primrose Hill ; considering, however, that 8t Pancras containg University
College Hospital, and the Royal Free Hospital, and St Marylebone, St Mary's
Hospital, for which, however, corrections are made, the mortality is not excessive,
especially that of St Pancras, which is only 12:8; that of Marylebone is 15:0.
Regent's Park and Primrose Hill, although admirable play and exercise grounds
for the people, are not such good reservoirs of air as Hyde Park, their clay soil,
and the wooded character of the boundaries of the Park, fail to give that bracing
character to the superincumbent air which we find so invigorating in Hyde Park
or on the top of Hampstead Hill.

The Division of London is characterised by the great sea inlet of the Thames,
which traverses it from east to west: coincident with this physical
feature, which has sueh a remarkable influence on its climate, we
have already said that the mortality from Heart Disease and Dropsy is only 12-5.
The bidiurnal rise and fall of the tide at London Bridge is between 16 and 20
feet ; if we consider the effect of a rise or a fall of such a vast surfuce as the
Thames presents in it course throngh London, we shall be able to appreciate the
influence it exerts in changing the air; when it rises it brings with it an inrush of
pure air, which displaces that pervading the low localities in the neighbourhood
of its banks ; whilst on its return to the sea it again exerts its power of withdrawing
the air from the lower grounds, and carrying it seaward; whilst that from the
higher locality takes its place, so that there is a constant change at every tide,
especially in the riparial districts. In addition to this, the tidal-wave is generally
accompanied by its own peculiar breeze, which has a far wider influence than is
generally suspected,  If a contour map of London be taken, it will be easily seen
what an extensive surface is capable of being flooded by the uplifting of the air
16 or 20 feet above low tide. Every precaution should be taken, therefore, to
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and Alverstoke includes Gosport and Haslar Hospital. All these districts
are favourably sitnated so far as free access of sea-air is concerned, but coincident
with their military occupation, all have a mortality above the average, and
two out of the three have a greater mortality among the males than the
females, which we know not to be the: rule throughout England. Medway
158 males to 134 females; Portsea 12:5 males to 12:8 females, and Alverstoke
159 males to 11'7T females. On the other hand, it has two
military camps, Aldershot, in the districts of Farnborongh and
Farnham, and Shorneliffe in that of Elham, the former on the heathery downs
of Bagshot sand, near Frimley, and the latter on the breezy chalk downs of
[Kent, near the source of the Little Stour. These three districts have a low
mortality ; in fact, the two first stand out conspicuously in the midst of districts
having a death-rate above the average; and it must be further noted that
in all these districts, the mortality amongst females is the greatest. For
instance, Farnham 94 males, 13-5 females; Farnborough 97 males, 130
females; Elham 11-0 males, 12-0 females. This is an interesting fact, and
worthy of strict investigation. This division containg districts having the three
degrees of high mortality; two, Andover and Alresford, have
High Mertallly  the southern greatest degree of mortality, and eighteen have one
of the fifth degree, or next to the highest. With the exception
of Thanet and Lye, all these are inland distriets, and well sheltered from the
prevailing winds. The most remarkable group is the cirenlar one which
surrounds Wantage: it is composed of the districts through the protected
valleys of which the Thames, the Ock, and the Kennet trend, the sources
of these rivers to the west of this group at once indicate the range of hills
which intercepts the full influence of the south-west and westerly winds; the
Marlborough Downs and the Cotswold Hills to the west, are the barriers which
are coincident not only with the high mortality in this division, but with
that of thosze adjoining.
This division has on its north boundary the sea-inlet of the Thames,
and coincident with this we find its riparial districts having
Low soellty g low mortality—from Thanet to Kingston there are 13 riparial
districts, including the southern part of London, 10 of which
have a low mortality ; the exceptions are Thanet, before alluded
to, p. 28, Medway having the military towns of Chatham,
Rochester, and Dartford. The riparial districts of south London have already
been discnssed. The high mortality districts of Andover and
gt Neraliey. . Alresford are protected on all sides by overshadowing hills, and
I have often heard my friend Jabez Heory Elliott, Esq., who lives
at Andover, and who has one of the most extensive practices in Hants, declare
hiz opinion that the cause of the excess of Heart Disease in his district is
the prevalence of rheumatism, which crops out on every occasion, and is the
bughear of the medical man; during eonvalescence from other discases it often
checks the steady course to health by its unwelcome appearance. Both districts
et are agricultural. The lowest mortality in this division is to be
" found in the flat district of Romney Marsh, where the sea-air
has full sway; and in the exposed districts of Hoo and North Aylesford, at the
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Inlet of Thames.
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at Reading) have their courses north and south at right angles to the prevailing

winds from both oceans:; and coincident with this, we find that there is a

riparial group of high mortality districts, of the fifth degree, which is con-

tinuous with the one already alluded to, when examining the circular group of

high death-rate in Berkshire ; Berkhampstead and Woburn are

Burkhampitead a2 hoth well enclosed by hills and protected on all sides; coin-

cident with this is8 a high mortality. Wisbeach, although a

coastal distriet, is eoloured blue, its death-rate is only slightly above the

average, viz., 127, or 03 in excess. There are four districts having a very

low mortality (2nd degree), all are exposed to the sea-winds. It is to be

remarked that within this division, our two great English

o ary "t Universities are included, Cambridge and Oxford. The latter

we find has a low mortality from Heart Disease, in the midst

of districts having a high death-rate from this cause, whilst the former has

a rate above the average, although in the midst of a district having nearly

the lowest degree of mortality, and surrounded by others of nearly the same
character,

During the decad 1851-60, in Cambridge there died 12-7 males and 12-G
males, mean 12:6; and in Oxford 9°1 males and 123 females, mean 10-7.

Harrow School is also situated in the Hendon District, where the mortality
is as follows, 145 males, 125 females, mean 13:0. The district
of Hendon is encircled by hills from which the tributaries of

the river Brent flow; the Harrow ridge, whercon the school is built, is lofty,
about 200 feet above Trinity high-water mark, which gives it certain advantages
over the valley lands that are enclosed.

Hendon is protected by the Hampstead Hill, which is 431 feet high; it
has a capping of Bagshot sand, and on its summit receives
every wind that blows, without interruption; coincident with
this, we have already seen that it has a low mortality, 12-0.

Hampstesd Hill

Recapitulation.

1*. The counties which compose this division form themselves into two
groups—04 midland bhaving a high, and 3 coastal a low mortality.
2*, The high mortality counties have their districts well

protected by their valley system; the low mortality counties have
their districts exposed freely to uninterrupted air flushing over the
flat lands bordering the Wash.

3°. Cambridge has a mortality above the average, and Oxford one below
it; each form exceptions to their surrounding districts,

4", Harrow is in the district of Hendon, but iz considerably above the
mean level of the district.

Eeeapitnlatizn
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BECTIOK IV.

IV. The Fastern Counties Iivision. The area of this division has the
lowest level throughout its entire extent to be found in England,
The Rasiern Dozt and, from its low sea-board. offers the least resistance to the full
sway of the sea-winds from the German Ocean; in fact, owing
to its general flatness, it is capable of being swept by winds
from all quarters; coincident with this capability of being thoroughly purged,
we find it having a low mortality, 11-4.
All the counties are Coast Counties. The most exposed county, Norfolk,
has the lowest death-rate fromn Heart Disease, 1001, The most
P @ sheltered county, Essex, a portion of which is within the London
clay ridge of the Thames basin, has the greatest mortality
from this cause of death, 12-7. The low mortality ecounties are continuons
with those of the last division, which border the Wash: and
the disposition of the low mortality districts is coextensive
with the contonr line of less than two hundred feet; these districts are von-
tinnous, not only with those of the last division, but also with those of the
coastal parts of the North Midland Districts, VII. Coincident
with the high mortality in the districts of Thingoe, Thetford,
and Stow, there iz the valley system of the Little Ouse and the Lark rivers,
the death-rate, however, is only slightly above the average. The London clay
and chalk heights of Essex, whence arise the Chelmer, the Stort, and the
Roding rivers, give shelter to the country to the south; and coincident with
this, we find a group of districts having a death-rate above the average. This
we gee, is continnouns with the group already noticed in the last section, as
being within the basin of the Thames. This division has one district of the
lowest degree of mortality, Tunstead, it lies on the coast, and
is exposed to the full blast of the sea-winds. There are also
several districts having the second degree of mortality : these also are exposed
to the prevailing winds. The principal towns are nearly all
W coloured blue, except Yarmouth, having a mortality above the
average ; for instance, King's Lynn 15:6; Norwich 13-3; Bury-
St-Edmunds 16:5; Ipswich 13-2; and Colchester 16:7. In Colchester there is
a military camp. In King's Lynn the number of male deaths is remarkable,
viz., 1581 to 13-1 females, or 63 above the male average. The low mortality
of Yarmouth is also remarkable. This division forms the boundaries of two
of the great eastern inlets, the Thames and the Wash, the riparial distriets of
which all have a low mortality.
The high mortality in the large towns I cannot help ascribing to defective
sanitary regulations therein, and place them in the same category with Margate
and Ramsgate.
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SECTION VI

IX. Yorkshive.—Yorkshire is the best type that we have in England of what
our counties and distriets would be if determined by our watershed.
This division is rather more than a tenth part of the whole of
England and Wales, and is divided into three Registration Counties, the North,
East and West Ridings, or Trithings; about seven-ninths of its whole extent falls
within the basin of the Humber (Hughes), and the waters of this vast area are
conveyed to that river by its great tributary the Ouse,
The mortality in this division is below the average, 11'8. The North Riding
is protected from the sea~winds by the precipitous cliffs along the
,:n% coast from Redcar to Flamborough of the oolitic and chalk
High Mertality  formations; its mortality is 13-2. Moreover, the valley of the
Derwent is sheltered by the high range of oolitic hills to the
north (Eastern Moorlands), whence descend the Rye, the Pickering, and the
Derwent.  The only low mortality distriet is Easingwold, 12:0, a great portion
of which lies on the elevated tract of the oolitic Howardian Hills.
Lo meraltr Ty the north of the Eastern Moorlands, exposed to the full sway
of the sea-winds from the German Ocean, are the distriets of
Stokesley, Guishborough, and Whithy. All the rivers and becks, ineluding the
Esk, flow directly into the sea, and their valleys are swept by every breeze that
comes from it. The districts most exposed are the two first, and their mortality
is the lowezt. We mnst remember that this rounded coast so projects that the
tidal wave, in its course from north to south, impinges immediately upon it.
The town of Searborongh has every advantage which position can afford, The
distriet, however, is in a great measure protected by the high hills
behind, such as Olivers Hill and Seamen Beacon, that form the
eastern boundary, with others of the valley of the Derwent which courses from
north to south, and then from east to west in this distriet.
The East Riding has a comparatively low coast, with the exception of the
northern part from Filey Point to Bridlington Bay, including the
TS bold chalk promontory of Flamborough Head. The districts to
the west of these cliffi bave a mortality above the average, although not
considerably ; one of the districts is York, which is remarkably well situated in
its vale, up through which sweep the winds without hindrance.
The remaining high mortality districts are those through which
the river Hull passes from north to south in its passage to the Humber, The
town of Hull itself, although on the tidal Humber, has its river
as well as its prineipal streets at right angles to the healthful gales
which blow up this sea inlet, like some of the districts surrounding the Thames.
The districts having the lowest mortality are Skirlaugh, 12-2, and Patrington 10-2,
the latter is a peninsula, and most exposed, it terminates at Spurn Point.
In Skirlangh the men die in greater proportion than the women, as 13-8 to 1006.
The West Riding.—The mean mortality of this large Riding is only 11-8,
it will be seen that in the southem part of the Riding where the
rivers are fully formed and bave considerable valleys, which are,
as it were, 50 many ramifications of the great sea inlet of the Humber, all the
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districts, with two exceptions, Barnsley and Leeds, are coloured red; and that in
the north-western portion, where are to be found the sources of these rivers in the
deep valleys of the Pennine range, which defines the watershed of the western
portion of the county, the districts are coloured blue. The majority of these
districts have, however, a mortality only just above the average. Otley has a
remarkable death-rate 17'6 males to 20:2 women, mean 159; Ripon 166,
Barnsley 14-6, and Leeds 13-0, which must be considered low, for its two hospitals
must attract severe cases from the neighbouring districts. The remarkable group
of low mortality districts which follow the courses of the Aire and
T e the Calder, in the latter case to the very western confines of
Yorkshire, is continnous with the one already described, which
stretches from the Wash and the Humber to Yorkshire, and not only so, but with
the low mortality gronp the North Western Counties Division VIL,, the base of
which stretches from Whitehaven to the estuary of the Dee, and then follows the
course of the Ribble to join the Yorkshire group. From the Wash to the mouth
of the Ribble there is an unbroken line of low mortality distriets.
Beratenes from

e Wk ta '©'he sea breezes from the German Ocean pass up the valleys of the
e great Yorkshire rivers, and flood the eastern part of Yorkshire with
fine sea air; whilst from the Irish Sea come the north-westerly gales, which
perform a similar part on the west of the great Yorkshire ridge: and coincident
with this air flushing from both seas, we get a belt of low mortality which

stretches from sea to sea.
The division of Yorkshire has the sea inlet of the Tees to the north, and that
of the Humber to the south, the riparial districts of both of which

BB have a low mortality, except Hull and Sculeoates.

Recapituladion

1*. The mortality in this division is low: it has only one district of the fifth
degree, although it has six of the second or nearly the lowest.
e 2°. The northern part of the Division from the coast of
Searborough to the ridge of high hills between Yorkshire and
Lancashire, contains nearly all the high mortality districts in one large
group: in this part are the sources of the rivers.

3", The southern part of this Division, from the mouth of the Humber to
the confines of Lancashire and Cheshire, contain nearly all the low
mortality districts; here the courses of the fully formed rivers favour
the free access of the winds from the German Ocean,

4s. The other group of low mortality districts lies to the north of the North
Riding, and are all freely exposed to the influenee of the tidal wave
and prevailing sea winds.

5°. All the principal towns have a low mortality.

6°. That part of England between the mouth of the Ribble and the mouth
of the Humber is the narrowest and most deeply penetrated by sea
inlets ; it is characterised by an uninterrupted belt of low mortality
districts.
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SECTION VIIL

X. The Northern Counties Division—The Mortality of this division is 127,
or only slightly in excess of that of England and Wales.

This division embraces Northumberland, Cumberland, Durham, and Westmore-
land ; it is remarkable for the facts that it is washed on the east
The Nemthern "= by the German Ocean, and on the west by the Irish Sea; and
that within its boundaries it has almost every character of the
distribution of Heart Disease to be found in England and Wales. For instance,
from the Tweed to the Tyne we find a river system very similiar
mmmm to what we have observed along the south coast, where the
mortality is above the average; in both cases the rivers are
numerous, and have their courses generally terminating in the sea at right angles to
the prevailing winds and the incidence of the tidal wave; in the south coast the
south-west and westerly are the prevailing winds, and the tidal wave flows from
west to east along the English Channel ; the direction of the rivers and the valleys
which they traverse, are, as a rule, at right angles to both wind and tide; the
former blow over them and not up them ; consequently there was
e e oa " hindrance to thorough air flushing, and wherever this obtained we

found coincident high mortality from Heart Disease and Dropsy.
On the east coast of Northumberland, from the Tweed to the Tyne inclusive,
there are fourteen rivers and burns, all of which, without exception, run to the sea
and open into it at right angles to the course of the tidal wave, and nearly so to
that of the prevailing north-east winds from the North Sea. Here we must again
recall the fact, that the tidal wave has a course from north to south, inasmuch as
when it reaches the east const from the Atlantie, it has taken more than half the
circuit of the British Isles, from Penzance round to the Orkneys, and along the
coast of Scotland. Presently, when we come to the Cumberland coast, we shall see
how the courses both of the tide and the winds are reversed. Coincident with the
facts just stated, we find that all the coastal districts ineluded between the
Tweed and Tyne have a death-rate above the average, although
only of the fourth degree, and in reference to this I must draw atten-
tion to the fact, that the coast of Northumberland between these rivers, is not so
precipitous nor so obstructive as that which bounds many parts of the south coast
L aH where the mortality reaches the fifth degree. Below the river Tyne
between the Tyas and the character of the country entirely changes; the red-sandstone
takes the place of the carboniferous lime-stone and coal forma-
Low Mortality.  tion; the coast looks towards the north-east, and forms a complete
bay, which is open alike to the full afflatus of the sea winds
and tidal wave; moreover, the rivers Wear and Tees pass to the sea
and open into it from the south-west, so that their courses and their valleys are so
directed as to be free to admit every air purging that the German Ocean affords
them; coincident with this we find that the county of Durham has an exceed-
ingly low mortality, 10:4, and that only three of its districts—
Teesdale, Darlington, and South Shields, have a mortality above
the average, and this only of the fourth degree. It is instructive to wateh the course
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of the river Tees, where in the latter part it runs through Stoekton, and has its axis in
the direction of the prevalent sea wind it is accompanied by low mortality ; but, on
the other hand, in the former part, where it runs through Teesdale and Darlington
from north-west to south-east, and therefore at right angles to the prevailing winds,
it runs through the midst of high mortality districts. As to Sunder-
land there is in all probability some local canse to account for its
excess of deaths. Weardale is a broad carboniferons limestone vale and admits freely

the sea winds. Teesdale, on the contrary, is sheltered by the lofty

e range which divides the sources of these two rivers, and which, on

the north sides, gives rise to more than ten sources of the Wear, all
running from the hill side through wide valleys in the direct axis of the prevailing
winds from the sea. Weardale has a very low mortality 88, Teesdale 142,

The Northern Counties Division has really no inland counties, for Westmoreland,
which is the most so of the four, has an important sea inlet pene-
trating its south-western boundary; the embouchure of the river
EKent, which opens into the Bay of Morecambe, an inlet that exereises a powerful
influence on the ventilation of the coastal area of Cumberland and Westmoreland.
To show, however, how typieial this division is of what obtains thronghout England,
we will now examine the Inland Districts; this can be done by drawing a semi-
circular line from the north of the Glendale to the south of the westward district ;
this line will pass through the districts of Glendale 13-2, Rothbury 152, the
extreme eastern end of Billingham 12-2, Hexham 151, Alston 15-4,
and westward 14'1; these are essentially the midland districts of
this division ; the mean average annual mortality to every 10,000 living in which is
14:2. The only exception as to mortality among them being Bellingham, this is

bounded on the south-west by a lofty range of carboniferous lime-

stone hills, which have an aspect facing the north-casterly sea winds;
from this range the north Tyne receives nearly a dozen tributaries, all having the
troughs of their valleys corresponding to the direction of the prevailing winds, and
the town of Bellingham itself is situated within a short distance from the point
where the river Reed becomes confluent with the North Tyne; after passing throngh
a broad valley from north-east to south-west, throngh which a copious air flushing
from the ocean has no obstruction. On the contrary, in the Hexham and Halt-

whistle Districts, the tributaries of the South Tyne run more from

south to north, and the South Tyne itself, in the first part of its
course, runs from south-east to north-west.

The western part of this division may be divided into two parts, the north and

south; it is a natural division defined entirely by the watershed.

Westem part o3¢ 1  line be drawn from a point between Workington and White-
haven, and made to take a south-easterly direction as far as the

south-eastern houndary of Westward, it will represent sufficiently the elevated ridge
of the Cumbrian Hills, which separates the two water-sheds of the Cumbrian Lake
county. This ridge of towering fells, having an average height

Moy aerttds,  of 9000 feet, acts as a barrier on the north side, to keep the
direct influence of the sea winds from the valley of the Derwent
to the great valley of the Eden, which is also sheltered by a

high ridge of carboniferous limestone rocks to the north-east; on the south side
G

Iniund Districts.

High Mertality.

Horth,
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however, we find all the streamlets, and rivers and the valleys, through which they
course, running straight to the sea and exposed in every instance to

TSR thetfall Hushing influences of its winds. From Morecambe Bay to

A St Bees Head there is scarcely a valley but what is air purged every

A time the wind blows toward it from the Irish Sea. 'What, therefore,
kY.

are the coincident facts relative to the mortality from Heart Disease?
On the north and sheltered side there is a high, and on the south exposed side, a
low mortality., The map shows at once the line of demarcation between the
two watersheds. When examining the northern distriets of the North Riding, we
found that there was a similar, although not so lofty a ridge, stretching from the
zouth of Whithy to the eastern boundary of the North Allerton dis-
Compared

b e sk trict, and separating the watersheds of the eastern part of the North
Ridings; we found, however, that the southern districts had a high,
and the northern a low mortality ; and coincident with this we know that the sea
winds came from the north-east, and that the tidal wave rolled from north to
south ; the very reverse of what obtains in Cumberland, where the sea winds are
from the sonth-west, and the tidal wave from the south: and we have just seen that
coincident with this reversal of the course of the wind and tide, a reversal also in
the position of the low and high mortality districts. The sea inlet of the Solway
Firth must now be noticed briefly: it will be seen at a glance that it is so placed as
to receive, without interruption, the south-westerly winds; at its extreme point,
where the rivers Liddle and Line become confluent in Solway Moss, to the south-
west of the district of Longtown, the mortality of which is one of the lowest
thronghont the division, being only 90, the low flat alluvial district of Wigton
projects seaward so as to receive a full sweep of the sea winds, and coincident
with this is its low mortality, 10-8. Carlisle lies to a certain extent inland in the
vale of the Eden, but its mortality of the fifth degree is higher than its position
would lead us to expect; it may probably be placed in the same category with
Chester, and some of the towns in the Eastern Counties Division IV. All the
districts lying within the sheltered vale of the Eden have a high
Princiat Towge,  Mortality. The principal towns Newcastle, Carlisle, and Sunder-
land, have a death rate above the average; and Durham, Kendal,

and South Shields, below it.

Recapitulation.

1*. The mortality from Heart Disease in this division is low,
; although above that of England and Wales.

2%, Its coasts are washed by the Irish Sea and the German Ocean, and the
distribution of the mortality from Heart Disease is typical of what
obtains throughout England.

3*. The coast distriets of Northumberland, with their numerous rivers running
at right angles to the sea wind and tidal wave have a high mortality
resembling the coastal districts of the south of England,

4*, The coast districts of Durham, where the rivers have a direction favour-
ing the access of sea winds, such as the sea inlet of the Tees, are
characterized by a low mortality.

52, The Inland districts have a mean average annual mortality of 14-2,
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coincident with this, the mortality is as low as that of the flat division in the
Eastern Counties, where little or no impediment, as we have seen, is offered to
the winds from the German Ocean. The exposed districts of the peminsula of
‘Wirral, Ormskirk, and the red sandstone heights of Nantwich and Congleton, where
arise the sources of the river Weaver, have the second degree of the lowest
mortality. Moreover, the low mortality group of the division adjoins that of
Yorkshire, and completes the belt of red districts which stretehes from the mouth
of the Humber to that of the Ribble.

Liverpool, Manchester, and most of the principal towns, except Chester and

Limrpest, e, Ashton-under-Lyne, have a low mortality.

Recapitulation.

1°. Althongh a most densely populated division, the mortality from Heart
Recapitalatien.  1isease is considerably below the average.
2%, Of thirty-five districts, seven only have a death-rate above
the average, and these are all inland.
3°. The twenty-eight low mortality districts are freely exposed to the winds
from the Irish Sea, and have all their rivers and sea-inlets in a
direction caleulated to receive one or more of the prevalent sea-
winds.

SECTION IX.

XI. Monmouthslire and Wales Division.—This division has the lowest
mortality, 94, of all the eleven; it has but one county, Brecon,
Wales Mortality,  tlat has a death rate above the mean annual average. Like
England, Wales has a ridge of hills extending from north to south,
and separating its water-sheds. We may divide them into the Coastal and
Inland Watershed ; or, the Western and Eastern.
The districts of the Coastal Watershed may be divided into three amphitheatres.
The northern extends from the extreme north-west point of the
et 1sle of Anglesey to the Point of Air, the extreme north-west of
Flintshire ; it comprises five districts, three of which have a degree
of mortality the lowest but one; one, Holywell, of the third degree, and one, St
Asaph, one degree above the average ; coincident with the low death-rate of the four,
is the fact that they all lock towards the Irish Sea, and receive freely, without
obstruction, the full influence of the sea winds from the north-west. The Isle of
Anglesey receives also the south-west, it has the lowest mortality of the group.
5t Asaph is well situated, so are Denbigh and Ruthin in the red sandstone
vale of the Clwd, so that they have every advantage which such an inlet can
afford ; perchance some szocial canse is here existing, which is the cause of the
excess of mortality similar to what we have seen on the castern coast. The
inland valley system of this district is intricate and not well disposed for air-flushing ;
the population in it, however, is sparse, and could hardly dominate the death-rate
of the distriet.




IN ENGLAND AND WALES. 63

The western amphitheatre stretches from the Menai Straits to 8t David's
Head, the extreme western promontory of Pembrokeshire ; it has
Weet AmpMIMSI™.  five considerable sea inlets, including the Menai Straits, the termi-
nations of rivers flowing from the highlands, besides eighteen rivers of varymng
magnitude, all of which run in the axis of one of the three prevailing sea-winds
which sweep over 8t George's Channel, All the twelve districts,
mm with one exeception, Cardigan, 13-5, are below the average, Car-
digan is well situated, like 8t Asaph, and has a considerable inlet,
that of the river Teifi ; its high mortality cannot be explained by its position; some
other cause is operating, which future investigation will explain.
All the other eleven districts have a low death-rate. Two, Fistiniog
and Tregaron, have the lowest degree of mortality. The first is situated on the sea
inlet of the Glaslyn ; the second is a highland district, receiving winds from all
quarters: it is on the border of the two systems of watershed. All the other districts
have a mortality of the second degree; it is the largest group of this low rate
throughout England and Wales, and is continuous with the groups of the same
degree to its north, south, and west,

The southern amphitheatre extends from Milford Haven to the distriet of
Monmouth, through which the Wye passes to reach the sea; it looks
" towards the Atlantic Ocean and the Bristol Channel, and is more
irregular than the other two in form: it has four considerable sea inlets, besides
forming the irreqular northern shore of the largest sea inlet throughout the country,
the Bristol Channel. It has but two districts above the average, Monmouth 121,
and Chepstow, 14-2; through these districts the Wye runs at right angles to the
sea amidst some of the deepest and woodiest valleys that ean be found. All the
other districts are well exposed to the sea winds, and in all, except Pembroke, the
mortality is of the second degree. Llanelly, which lies on the sea inlet which it
shares with Cardiff and Gower, has the lowest death-rate, that of the first degree.

The inland watershed of Wales comprises the sources of the Dee, the Severn,
the Wye, and the Usk; all the districts that lie in it are at a great
elevation, and although sereened from the winds that blow from
the St George's Channel, the Bristol Channel, and the Atlantic Ocean, they are
fully exposed, from their altitude, to the upper currents of the pure atmosphere,
which, after its foree has been broken, descends from above upon them, as well as
to the direct upper currents from the German Ocean. There is only one high
mortality district in this group, Brecon, which lies immediately under the hills
which supply the sources of the Towy, as well as the other numerous rivers of
South Wales.

Low Moriality District,

Bsuth

Inlasd

fecapitulation,

1%, The mortality of this division is the lowest of the eleven 9-4; and coincident
with this all the three coasts have their river systems so disposed as to
admit of the free afflatus of all the three sea winds which blow over the
Irish SBea—St George's Channel, the Atlantic, and Bristol Channel.

2°. The districts on the inland watershed are on elevated ground, and with one
exception only, have a mortality below the average; ecineident with
this, their position enables them to receive the upper stratum of pure
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air from the west without its force, whilst their altitude enables them
to receive the sea winds from the German Ocean undiminished in power.

SECTION X,

VI. The West Midland Counties Division.—This division has a mortality

of 132; it is the most sheltered of all the eleven, lying as it

West Mol does in the vale of the Severn, which runs through it from
north to south at right angles to the sea-winds from both the

western and castern seas: the Severn valley has the old red sandstone hills of
Hevefordshire, and the new red sandstone hills of Shropshire on the west and north,
and the new red sandstone hills of Staffordshire and oolitic range of Gloucester-
shire on the east and south. In Herefordshire there are some of the sources
of the Wye and the fully formed river runs through this county at right angles to
the course of the winds from the seu. The riparial districts of this beautiful valley
country all have a high mortality, and form a remarkable triangular
group, which has its apex at Brecon, one of the Welsh districts,
and its base inland, extending from Church Stretton to Alcester, This group is
separated from the high mortality group of Gloucester to the sonth of the Severn,
by a series of distriets of low mortality, which follow the eourse of the Severn and
Avon into Warwickshire. This last remarkable series is in the
direct axis of the prevailing south-westerly wind which comes im-
mediately from the Bristol Channel, and is nearly continuous with a similar series
that follows the courses of the rivers which arise at the intervening ridge of
elevated land that gives rise to the rivers which flow into the Wash: so that even
if we take the districts that are coloured blue in the line from the Severn to the
Wash, we shall have a belt of low mortality districts stretching from sea to sea.
The northern part of this division comprehends the heights of Staffordshire and
Warwickshire, which give rise to the south-west sources of the Trent; within this
elevated country we find a group of districts, including Birmingham, all having
a low death-rate from Heart Disease. This group is continuous with those dis-
tricts of low mortality which will be found in the south of Shropshire. A group
of high mortality is seen to extend from Oswestry to Burton-on-Trent, nearly all
of which lie immediately to the south of the hills which give origin to some of the
sources of the Severn and the Trent: in fact, this group nearly defines the boundary
line between the watershed of Shropshire, Staffordshire, and Warwickshire, and
that of Cheshire. On a reference to the small map of the counties, it will be
seen how strongly the counties of Hereford 17-5, and Worcester 15°6, stand
out, with their intense blue, indicating high mortality ; essentially midland,
surrounded on all sides, they have no equal in mortality except in the counties of
Wilts 16-0, and Berks 166, which are separated from them by Gloucester, through
which the series of low mortality riparial distriets of the Severn and Avon are found.
Within this division there are five districts of the greatest mortality,
Leominster 18'8, Weokly 205, Upton-on-Severn 197, North
Leach 2001, and Dursley 20-1, all sheltered districts and out of
reach of the direct influence of the sea-winds. In Herefordshire there is an
extensive group of districts having a mortality of the fifth degree. All the

High Mariallty.

Low Martality.

Highest Martality,
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CHAPTER VIL

SECTION I.

I‘T now only remains for me to add a few concluding remarks relative to the
extremes of mortality, the probable causes of the excess of Heart Disease, and the
use of the map which aceompanies this memoir.

On locking at the large coloured map of the districts, the dark blue and the

bright red localities strike the eye at once. All the dark blue,
"“’-"m;;::“’"“" where the highest or first degree of mortality is to be found, is in

the south-west and south of England, and contiguous to, or lying
in, the midst of groups of the seccond degree. In the West Riding there is an
exception to this rule, for we find Otley (now Otley and Wharfilale) lying almost
entirely within a group of districts having a death-rate below the average.

The seventeen high mortality districts of the south-west of England are
artanged in Table II1., from which it will be seen that all of them

Characterised
an Agrizuioral  have an agricultural population greatly in excess of the average for
England and Wales, which is 146 to every person aged 20 years
and upwards: the mean of the whole number is 30-8, or more than double the
average ; the inhabitants, however, are otherwize variously employed.

Otley has its population not only engaged in the manufacture of cloth and

worsted, but it has an agricultural population above the average.

On comparing the districts having the lowest death rate, which are placed in
the lower part of Table III., with those having the highest, we
shall find that they have one thing at least in common, an

agricultural population in excess of the average; they differ, however, in the fact,
that minerals instead of animal vegetable products oceupy those not engaged in
the fields, with the exception of Tunstead, which has its adults employed in
agriculture to the extent of 402 per cent,, a larger population than in any other
distriet, whether of the highest or the lowest mortality.

Between the two extremes of death rate there is little else worth alluding to

o that forms a common character. The highest mortality districts
Mertality to bo found, are¢ always to be found in the most sheltered spots, and are
generally those that are leewardly nearest to the sheltering range ;

without exception all the eighteen districts of the highest mortality are so situated.

All the four districts having the lowest mortality are, on the contrary, some

St i of the most e:{puscd.iu Engl.und and "|.'1r'4.1les; a glance at the

_Basicts, — Inap at onee shows this, and without exception, all are surrounded
by groups of the next degree of mortality.

If we trace the first and second degrees of mortality from Mid-Devon to

Radnorshire, we shall find that they form a V shaped series, having

m aBe its apex at Henley-on-Thames, its north-west extremity ending at

Presteigne in Wales, and its south-west in South Moulton in

Devon ; all these districts are to the leeward of ranges of hills which protect them
from the powerful influence of the south-west winds.

It will be observed, what has been before alluded to, that the valley of the

i
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Severn and Avon cuts through the north-western extremity of the series, and that
there is to be found the only break in the series; coincident with this break in the
range of the hills between Wales and Gloucester is a series of low mortality
districts; this valley is well flushed with the sea air which rushes up it from the
south-west, purging as it goes. At the apex of this remarkable series is an
isolated district Wantage, having a lower mortality than its neighbours ; it occupies
the high ground between the vale of Kennet on the south, and that of the
Thames on the north: both these vales are sheltered, and both have a high
mortality of the second degree.

SECTION II.

I cannot conclude without expressing my opinion that the great majority
R ook of Heart Disease cases in our country have their origin in Rheun-
Hoart Disonge 10AtIsM, and  that this desease in many parts of England is
endemic. endemie.
Heart Disease, if we use the term generally, has almost every variety of
cause imaginable; but the Rheumatic Heart Disease which kills in such large
Heart Disese  PrOportions, is of insidious growth, often unsnspected in youth,
S and frequently allowed to remain unheeded until it has taken
too firm a root to be removed. I believe that it does not require a regular
attack of rheumatic fever in order to set up disease in the
Rbezmatic Freer
ast secomsary s Ncart, my experience extending now over nearly a quarter of a
N century in hospital and private practice, leads me to believe that
in certain localities rhenmatic disease begins to show itself very early in life: and
that from neglect of the first symptoms much mischief accrues, In
Htnalt ety to e the agricultural districts we see too frequently the erippling effects
of chronic rheumatism.
I think that the coincident phenomena displayed in the foregoing pages point
e to some mab:m:es morhi, r::rﬂit]cnt. in El:ﬂjﬂitll lﬁtmlitics, perhaps in
Marerislot  all; the only difference being that one district is frequently purged
by the beneficial influence of the sea-winds, whereas another
i8 sheltered so as to admit of an accumulation ; this aceumulated air-sewage
may have either an animal or a vegetable origin, or both; it is impossible to
say—all that we know is, that it is coincident with exeess of rheumatism and
excess of mortality from Heart Disease. What we see obtain in the deep
unventilated valley districts of Devon, Dorset, Hants, and Hereford,
Aria Twllerh % we find in towns where a free flushing of the air-sewage is
precluded by the natural position of the town itself; or, if well
situated for air flushing, by the bad arrangement of the streets, which are so
built as to intercept what otherwise would thoroughly ventilate them, and either
chemically or physically rid them of the disease poison.
In the agricultural districts I have no doubt that low wages and low living
conspire to render the body unfit to contend against the external
m:: influences which are to be found in certain districts; an ill-
fed agricultural labourer turns out early in the morning to attend
to his duties in the fields, often before the dew is off the ground, when the air is
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most chill, and when the exhalations of the night are most noxious; it eannot
therefore be wondered at that a large proportion of this class are to be found
amongst those who succumb to rheumatism and its sequels—Heart Disease and
Dropsy.
The dark blue places on the map are places to be avoided during con-
valescence, when a change of air is required for a rheumatic
samnione €ase; and again, the map shows us, if it be true that rheumatic
Heart Disease is the most prevalent form of that disease in
England, that localities having the characters which have been set forth as
coincident with a high death-rate, should not be selected for residence by those
who wish to avoid the risk of evoking a disease to which their bodies are
already too prone.

These are two practical points of immense importance to the medical
practitioner and his patient; but the facts already detailed involve a great
many more, which will suggest themselves to those who have enjoyed much
experience in their profession.

A grand lesson is taught us by the map, of the bencficial effects of free
ventilation, and one which we should ever remember when building our streets,
our houses, and our hospitals, .

I do not think that the influence of the sea-winds on the mortality

from Heart Disease is altogether physical, 1 incline to the view
Isfluenes of Sea- t : : A L
Winds, etk Fhysieal that there is a chemical element as well in operation; I think
wAfe=el  that ozone may not play an unimportant part in destroying
the materinl of rheumatism ; if so, in the wards and chambers where cases
of rheumatic fever lie, we should not only take care that the
Vintilation and N 3 a . .

omas iz wd-  ventilation is perfect without draught, but that the atmosphere

G s impregnated with artificially formed ozome; this experiment,
I feel, is worth a trial : I know its efficacy in fever.

On one thing I feel confident, that the removal, as soon as practicable, of
a patient suffering either from the chronie or the acute form of rheumatism,
to a locality unfavourable for the development of the disease, is quite essential
in order to expedite recovery.

BECTION IIL

The colouring of the map is so arranged as to ghow =ix degrees of mortality ;
three above and three below the average, 12, The Lighest mortality
ooty ::v- is indicated by the deepest blue, and the lowest by the deepest
red ; the intermediate shades lessen in depth as they approach
the average line. The kighest or jirst degree of mortality indicates 19, 20, 21, and
upwards to every 10,000 living, as the annual average rate of
mortality.
The second degree of mortality, 16, 17, 18, to every 10,000 living.
Third degree of mortality 13, 14, 15, to every 10,000 living. These three
degrees of high mortality are coloured in different shades of blue.
The districts having a mortality below the average are coloured red in
different shades, the lightest being next to the light blue.

Digrats of Murtality,













iid DISTRIBUTION OF CANCER IN FEMALES.

Cancer is a disease that does not spare either sex or age; and although the

mortality from it before puberty is insignificant in both sexes, it

e rapidly increases after that epoch of life, until the decennium

between 55-65 years, when the greatest absolute number of deaths

takes place, and the decennium between G5 and 75, when the greatest relative
mortality obtains. :

In females the greatest absolute decennial mortality takes place between
R 4«5 55, and the gmltmt relative between 65-75.  The great
iy N difference in the mortality between the sexes does not show itself

until the decennium 25-35, when as it were, per saftum, the deaths
among women nearly trebled those of the men ; the greatest relative mortality
oceurs between 45-55."

The relative average annual rate of mortality from Cancer during the ten
Average anaml years 1851-60 was, among ma.!e's._: 20 to every 10,000 males living,

Y and 4'3 to every 10,000 females living.

During the decenniad there died from all eauses 2,072,179 females, so that

Cancer caused more than a forty-cighth of the whole mortality
Mertality evmpared A ; 2
K Sk e i) - BRI that sex ; it was more fatal than the diseases of early life,

viz., serofula and hydrocephalus ; it was also more fatal than small-
pox, which killed 19,655 ; searlet fever, however, destroyed nearly twice as many
victims, viz., 32,122 females.

BECTION II.

The Mode of Investigation.

England and Wales are divided into eleven Registration Divisions, each of
which represents a group of counties, which are again subdivided
into Union Districts. During the period T have selected, the ten
vears 1851-60), each union district had its population carefully estimated according
to the death and birth-rate, between the census of 1851 and that of 1861 ; this
estimated mean population forms in the Registrar-General's Supplement to his
Twenty-fifth Annual Report a standard which enables us to ealeulate what propor-
tion the deaths of any district bear to the number of those living within its
boundaries : for instance, if there have died in a distriet, during the decenniuom
selected, having a mean population of 10,000, a hundred persons from any one
cause of death, heart disease for instance, by dividing the 100 deaths by the
number of years over which they were spread, we arrive at the average annual rate
of mortality, which would be 10 to every 10,000 living ; the numbers therefore that
I nse are proportional, not absolute ; and being so, it is all the more necessary that
the gross sum from which they are deduced should be as large as possible. Until
the present time it was impossible to chartographise disease, inasmuch as the
numbers were not sufficiently large, and what had been collected were not in a
form suitable for the purpose : of this we ean complain no more.

The mapping of England and Wales into 11 divisions, 53 counties, and 623
union distriets, affords us the means of analysing the distribution of heart disease,

Mede of Izvestigutlon.

' Bee Table of Helative Mortality.
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or any other cause of death. By this threefold division we are enabled to analyse
our facts by three different processes. In the first place, we see what proportion
the death-rate from a cause of death bears to the population in each of the
eleven divisions; we colour blue or red those divisions which are above or below
the average, and then study this gross distribution carefully ; our next process is
to colour the counties in the same way, and observe whether the distribution
at all coincides with that of the divisions; and our third process is to discover
how the proportional mortality of each county is influenced by the mortality
in the districts. Having done this we again review our work, and caleulate
the effect of each of the many canses surrounding us in the production of the
distribution, which our eoloured map reveals : if during this serutiny we discover
a general law regulating the distribution in each of the three divisions, our last
duty is to crucially test the effects of this law, separate the real from the apparent,
study the exceptions, and examine their relation to the law discovered.

SECTION III.

The Registration Divisions of England and Wales,

The eleven Registration Divisions into which the fifty-three connties are
grouped, are named, with the exeeption of London, Yorkshire, and
Monmouthshire, and Wales, according to their position on our
island. For instance, we have the South Fastern Counties Division, embracing
Surrey (extra Metropolitan), Kent (extra Metropolitan), Sussex, Hampshire, and
Berkshire. The South Midland Counties Division, including Middlesex (extra
Metropolitan), Hertfordshire, Buckinghamshire, Oxfordshire, Northamptonshire,
Huntingdonshire, Bedfordshire, and Cambridgeshire. Essex, Suffolk, and Norfolk,
constitute the Fastern Countics Division ; whilst Wiltshire, Dorsetshire, Devon-
shire, Cornwall, and Somersetshire, compose the Sowth Western Countics Division.
The West Midland Cowndies Division 1s enmpnsct] of Gloncestershire, Hereford-
shire, Shropshire, Staffordshire, Worcestershire, and Warwickshire. The North
Midland Iivision includes within its boundaries Leicestershire, Rutlandshire,
Lincolnshire, Nottinghamshire, and Derbyshire. Cheshire and Lancashire form
the North Western Counties Division. The Three Ridings of Yorkshire are each
considered a registration county, and united form the Yorkshire Division. The
Northern Counties Division is made up of Durham, Northumberland, Cumber-
land, and Westmoreland., The eleventh and last division, that of Monmouthzhire
and Wales, includes all the Welsh Counties and Monmouthshire,

‘Begistration Divisioas,










IN ENGLAND AND WALES. 69

From the west to the east we see four degrees of mortality. 1. The lighter

red group of the fifth degree (low mortality) comprehends the

B e North Western Counties Division {vin) and Monmouthshire and

Wales (xi1). 2. The lightest red group of the fourth degree (low

mortality) extends right through England from the Northern Counties Division (x)

to that of the South Western Counties (v), between which we have Yorkshire (1x),

the North Midland Counties (vir), and the West Midland (vr). 3. The lightest

blue group of the third degree (high mortality) includes the South Eastern

Counties (1r), the South Midland (nr), and the Eastern Counties (1v) ; and the last

group, the London Division (1), coloured so as to indicate the sccond degree (high
mortality).

When studying the distribution of heart discase, we found that the mortality

in the divisions gave us a clue, which we were able to trace through
T e ** the counties, and, lastly, through the distriets, in such a manner as

to establish the remarkable coincidence which obtains between
low mortality from this canse and proximity to the sea-coast, and free access to the
sea-winds ; we had then to guide us the marked distinction between the mortality
in the midland and the coastal divisions; in the case of cancer we have nothing
of the kind, for midland and coastal divisions are coloured alike, and the exposed
und sheltered coasts are seen to be of the same tints ; we must therefore not expect
that the same climatic influences which regulated the distribution of heart disease
are the causes of that of Cancer.

If we take the extremes of mortality indicated in the divisional map, we shall
be enabled to see what physical, geological, climatic, or social characters arve
coincident with the high and low mortality in eastern and western groups.

1. The lowest mortality group extends from Lancashire to Pembroke, and

contains some of the most elevated country and the oldest geo-

Rl rone logical formations ; whereas the eastern group of high mortality is

characterised by a comparatively flat country in the two divisions

north of the Thames. the most recent geologieal formations, and an extensive
double watershed, which, united, forms the Thames.

2. In the western group, on its coastal side, there are no great catchment

basins, whilst the double watershed which forms the Severn is
B e ghared by both England and Wales. There is no great riven
gystem in western Wales ; all the mountain streams seem to enjoy
an independent course whilst wending their way to the sea, towards which they flow
from the hard Silorian rocks that form the backbone of the Principality. They
bring little alluvial matter with them as a rule; and when they
flood their banks, the waters quickly subside. On the other hand,
the Thames receives its waters from the soft colitic, chalk and London clay hills,
which flow often in turbid streams and swell the river so as to flood its riparial
districts, which, almost every winter, are saturated with water for several weeks
together. This river Thames runs through the centre of the high mortality group
of divisions, in which, as we have seen, lics embedded the first division, London
having the highest mortality of the four groups.

The Thames.
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of which runs directly to the sea, without forming large basins ; a free exposure to
the drying influence of the winds, and, at the same time, to torrents, which subside
as speedily as they rise, without flooding the adjacent land ; the exceptions are the
Eden, the Derwent, the Weaver, the Dee, the Conway, and the Dovey. To these
exceptions I shall refer in the final analysis of the registration districts (p. 756).

The next group of counties is of the fourth degree (low mortality); it is
circular—and partly Welsh and partly English. Denbighshire
contains the protected basin of the river Dee, Montgomeryshire
the western sources of the river Severn, and Herefordshire and Brecknockshire the
well-sheltered streams which form the river Wye. In the centre of this group lies
Bhropshire (of the third degree), through which the Severn meanders from west to
east along its red sandstone valleys, until at Coalbrook Dale it winds throngh the
coal formation near Wenlock, the most northern extension of the old red sandstone
in England, and travels to the south in the midst of the new red sandstone and lins
valley which eontains the towns of Worcester, Tewkesbury, and Gloueester.  When
deseribing the distribution of heart disease, I particularly drew attention to the fact
that Shropshire was protected to the north and east by the hills which separate it
from the watershed of the Dee, the Mersey, and the Trent ; in fact, the valley of the
Severn in this county is protected on all sides in the first part of its course, and on
three when it turns southwards to join the Avon at Tewkesbury.

Sir . 1. Murchison was led to suppose, from the geological character of the

B 1 Murshisss oz VAlley of the Severn, that it was once a channel of the sea, and that

the River fevern.  the Bristol Channel at that remote period eommenced at the
Breidden hills, near the border of Wales ; in faet, it is more than probable that the
great Y-shaped new red sandstone valley of England was a part of the same
channel system, the tail of which is formed by the Severn valley, from which can be
traced its two prolongations, one which ends on the Cheshire coast, after passing
uninterruptedly through the counties of Gloucester, Worcester, Stafford, Salop, and
Cheshire ; the other, the longer of the two, follows the course of the Avon, the Soar,
the Trent, the Yorkshire Ouse, the Swale, and the Tees, through the continuous
counties of Worcester, Warwick, Leicester, York, and Durham. ‘We shall find that
this remarkable geological tract bears a most important relation, not only to the
distribution of general health, but of some most important diseases. It will be
referred to at a futare time. Sir K. Murchison believed that as the Channel
advanced southward it was bordered at its sides by the Malvern and Cotswold
ranges ; and Mr. Charles Frederick Cliffe, in his interesting * Book
of Bouth Wales and the Bristol Channel, adds that ©the bluffs of
the Cotswold, which often resemble marine headlands, serve to give a popular
character to this view. We all know that the Severn floods its banks at certain
seasons, and that the valley then resembles a channel more than a river. Mr, Cliffe
tells us that, in consequence of the nature of the country through which the Severn
and its tributaries flow—soft sandstone and marl—its waters are said to be charged
with a larger amount of turbid deposits than any other river in Furope; in fact,
Richard of Cirencester speaks of the  turbidum Sabring fretum.” The strait must
have been reduced to the limits of the present Bristol Channel by some considerable
clevation of land. Even now, however, the fall of the river between Worcester and

The Eevern consiles,

Mr. Chiffe,
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Gloucester, a distance of nearly 30 miles, is only 10 ft.; the descent from
Buildwas, in the district of Madeley (358), to Gloucester (72 miles) is only
104 ft. 3 in.; and on the authority of Mr. T. Fuljames, C.E., Mr. Cliffe states that
from Stourport to Gloucester (42 miles) the character of the stream is so con-
tinuously similar as to be without a parallel, the course being almost due north and
south, and the width (150 ft.) the same at either end. The Severn
i8 subject, from its mountain origin and the number of its tributa-
ries, to sudden and sometimes very destructive floods, which are not much to be
wondered at, when it is borne in mind that the superficial extent of the country
which it drains down to Gloucester is 4,437 square miles. The flood of 1770 inun-
dated the adjacent country to the depth of 6 ft. 9 in.

Coineident with the above facts, we find a death-rate from Cancer in females
above the average. This high mortality is coincident with the same physical,
geological, and hydrographical facts which were indicated in the high mortality
group composed of the I, IL, IIT., and VL divisions, viz., a sheltered catchment
basin, surrounded by heights which are composed of soft rocks affording abundant
alluvium, seasonal floods, which, from the low elevation of the valley, do not readily
subside, and ancient alluvial deposits which form the sites of the riparial distriets.

The next high mortality eounties are Gloucester and Warwick : in the former

Gloncester asa  the Severn and Avon join ; and in the latter is the high mortality

Fanl vale of the Gloucester Avon, which has many of the characters of
the Severn. These two counties join Wilts, with its sheltered Avon and tributaries ;
and next in order is the group of counties, the rivers of which unite to form the

catchment basin of the Thames. Thus we have Berkshire and the
river Kennet, Buckinghamshire and the river Tame, Middlesex with
the river Brent, and Hertfordshire and Middlesex with the river Coln and river
Lea ; Essex with the river Roding ; Kent with the rivers Medway and Darent and
Wandle ; and, lastly, Surrey with the Wey and the Mole rivers. Thus we find this
group of six high mortality counties surrounding and joining the sheltered and
fruitful valley of the Thames. Continuous with these last counties are those of
Suffolk and Norfolk, which will be again treated when the districts are analysed
(p. 83).
The next’ great high mortality group is that comprising the North and East
¥ aod £ mitings  Tidings of Yorkshire, Within these two counties are to be found
o e, the courses of the fully formed rivers which arise in the West
Riding and the west part of the North Riding, and the sheltered river system of the
Derwent and the Rye, which, like the Severn, run from north to south, and there
joing the grand trunk of the Ouse; the river Hull falls into the Humber at right
angles to its course,

All the Yorkshire rivers are liable to floods ; the red sandstone and alluvial

vate of Tork supger V12 OF York has a low level, and the waters which flow along it

B after heavy rains have much alluvial matter. The rivers of the
vale of Pickering and Rye, where there is a stiff elayey and ironstone soil, frequently
flood their adjacent districts during the wet winter months, and the country remains
saturated for weeks together. The last high mortality county is
Devon, with its Old Devonian soil, =0 rich and fertile, from which
so many streams fow to form the rivers Exe, Torridge, Taw, and Tamar. All these

Flosda of
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and that almost the highest mortality, as in the Eastern counties (IV.), is associated
with a eomparatively sparse and agrieultural community.

We have already alluded to the relation between a high general death-rate and
the average annual mortality from Cancer, p. 70. The table before us abundantly
shows that we have associated with a general mortality below the average (IV.) a
Cancer death-rate nearly the highest in the scale of the divisions; whilst, on the
other hand, we see almost the lowest Cancer mortality obtaining in the midst of an
area where the general mortuary returns are exeeptionally high.

Before leaving this subject the reader's attention may be drawn to the rather
Cascer Deathorats aga Temarkable fact that, whilst the male population in three of the

Gemeral Moriallty.  foyr counties around London participate with the females in
suffering an annual mortality above the average, that in the Eastern counties does
not do so. The equability, however, among males of the Cancer death-rate
throughout England is a noteworthy feature in the distribution of this discase, and
is in strong contrast with that among women : this, however, is quite in harmony
with what we know to obtain in all diseases in the causation of which local condi-
tions are prominent factors, whether they be social, tellurie, or atmospheric: the
women stay at home, the men go forth to work. London (1.),
unlike the other divisions, embraces only a part of each of the three
counties which surround it ; instead, therefore, of calculating its Cancer death-rate
from these portions, we proceed at onee to its registration districts, which bear the same
relation to it as a whole as the counties do to the other ten divisions. On locking
at the high mortality, of this division, and considering the immense population
living upon the banks of the Thames which washes the riparial boundaries of
Middlesex, Surrey, and Kent, we might be easily led to think that the death-rate
from this cause in the metropolis would naturally dominate that in
the counties ; but even a cursory glance at the large map of the
districts will dispel any idea of the kind; for out of the twelve districts which
immediately surround London, Bromley, Dartford, and Hendon are the only three
having a mortality below the average, and including these the mean mortality of
this extra metropolitan circle amounts to within seven decimals of that of London ;
for instance, Dartford 40, Bromley 36, Croydon 56, Kingston 58, Richmond 73,
Btaines 56, Brentford 55, Hendon 3:7, Barnet 62, Edmonton 52, West Ham 48,
and Romford 49=0561. Swrounding these will be found another cirele of high
mortality districts, and even a third more or less complete.

London, however, is only in the same category with Liverpool ; it participates

wepreawis 0 the surrounding eonditions which characterise the soil, the river,

Ahracyml. and the atmosphere of the area in which it is centred, and it shares
their effects with its neighbours. In Liverpool exactly the same thing obtains, only
fortunately, so far as this disease is concerned, this great hive of industry enjoys a
neighbourhood having all the elements of climate herein shown to be coincident
with a low Cancer death-rate. As London is hemmed in by a plus average cordon,
0 is Liverpool backed by districts having almost the lowest mortality in England.
No one, however, on comparing the mortality of Liverpool and West Derby with
the districts adjacent, will fail to see the evident struggle that has taken place
within this area between social and climatie factors for the mastery. The latter,

L
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however, were as successful in the north-west for good, as they were for evil in the
south-east. .
Like London, Berwick, Bury 8t. Edmunds, Canterbury, Chatham, Chichester,
wod other eities Drighton, Reading, Hull, Plymouth, E. Stonehouse, Exeter,
izl Gloucester, Worcester, Shrewsbury, Carlisle, Neweastle, York, and
Lincoln are situated within high mortality groups, and share it with the districts
composing them ; and like Liverpool the following towns enjoy a low death-rate in
commmon with their immediate neighbours, viz., Leeds, Bradford, Blackburn, Man-
chester, Walsall, Merthyr, Cardiff, Bridgewater, Andover, Winchester.

There are, however, several exceptions to this rule, amongst the most notable
of which are Cambridge, Hastings, Southampton, Falmouth, Bath,
Bristol, Birmingham, Taunton, and Sheffield ; in many of these
instances the mortality is only just above the average, and may be accounted for by
the immigration of diseased subjects from the neighbourhood, for the purposes of
hospital treatment. Many of the towns, however, like Bath and Bristol, are situated
upon the banks of rivers, as the Avon, which habitually flood their banks, and thus
supply a condition which is absent in the neighbouring towns and villages built
more inland and frequently on more elevated, and therefore on more advantageous
sites.

It is worthy of remark that whilst we find high mortality exceptions within
Limited mestly to Righ 10W mortality areas, we do not find instances of the converse, as

Mortality Distriets. g poticed in Heart Disease, which seems to indicate that this
disease is not so preventible by sanitary regulations as the disease just named, and
that where Cancer is suspected to be latent in an inhabitant of a place possessing
the natural conditions favourable to its development, the only safe precaution is
emigration to any of those well-defined localities, where we have found it does not
thrive.

I must now draw the reader's attention to London, which, although the most
important division, has hitherto received only a general and a
passing notice.

With regard to the geologieal character of the extensive site of our present
huge metropolis, it is probable that the original founders of the city
were actuated in its selection by more rational motives than the
present generation is in its extension. There is every probability that the gravel
and brick earth knoll, upon which the Tower and St. Panl's now stand, having an
altitude, according to the geological maps of Mylne and Wyld,* of between forty
and sixty feet, was the chief inducement to the earliest settlers for making this
classical spot the seat of their habitations and their stronghold ; to this fortified
knoll they gave a name, according to the best authority, which had reference, as all
names of the kind should have, to its natural characters—the water Liyn, and forti-
fied hill dun ; even now, on looking at a contour geological map, we cannot help
admiring the sagacious instinet that prompted the simple eolonist to select this spot
for his future dwelling and protection ; now-a-days we act by the light of our reason
euided by expediency and fashion, which, like two Will-o'-the-Wisps, lead us into

Eceeplizzi.

Landzn,
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* Latcly published. This map shows not only the geological features aed the altitedes, but it contains an arcs
of abork 450 square miles, on & scale of & mile to an inch.
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bogs and morasses, enriching the land owners, who wisely do not live there them-
selves, and impoverishing the deluded community by the effects of disease and an
excessive death-rate. This subject will be again noticed in a future work on the
Geographical Distribution of General Health,

Now London, in the most comprehensive sense of the term, may be considered
to be built upon three nafurel geological formations, alluvium with bog, drift gravel
and London clay, on which, and more especially on the second, is superimposed
artificially a stratum of a primary rock—granite. Another artificial formation is
what is technically called made grownd ; the worst and most delusive of all,

The artificial granite formation is of high sanitary value, and the extent to
which it has been laid on in the older parts of London, where the traffic is greatest,
has undoubtedly had a wonderful influenee on the local elimate, and therefore on
the public health ; it is evident that the hygrometric and eleetrical condition of the
atmosphere above a granite area, which favours the ready disappearance of the rain-
fall through the drains into the river, must be widely different from that floating
over a macadamised clay area, or the air wafted from extensive enclosures of
unmitigated and badly drained London clay, such as Regent's Park and Primrose
Hill ; spaces that might be made sources of health to the neighbourhood instead of
the birthplaces of mists and fogs, with their attendant evils.

The great geological characteristic of London proper is the drift gravel, which
lies on the clay, and skirts to a more or less considerable extent the left and right
banks of the Thames ; it is of variable thickness, and is here and there capped with
brick-earth ; it is to be traced up several of the tributaries of the great river, and is
flanked in Middlesex, Surrey, and Kent by the heights composed of London clay,
which are eapped in several districts by various siliceous deposits—for instance, on
Hampstead and Highgate heights are to be found the Bagshot sands, which,
according to Wyld's map, also appears on the Combe and Wimbledon heights.
Hyde Park is almost entirely composed of gravel, except where the original streams
which once naturally trended through what is now called Bayswater have cut their
way through the loose deposit and exposed the clay beneath. If anyone doubt the
effect of soil on our nervous and muscular system, let him walk throngh Primrose
Hill, Regent's Park, and Hyde Park after a little rain, and he will soon be satisfied
that it is one thing to walk over undrained clay and another upon the turf resting
Childrsa and diffrence 01t & Daturally drained gravel area. Children, who are more

e susceptible than adults in their liability to be affected by local
climatic eauses, suffer sooner from fatigne on ill-drained elay and made earth than
they do on a natural drained, gravelly soil.

London eomprehends thirty-six districts, thivty of which have a mortality from
Cancer above, and six only below, the average annual rate. The
minus average is semi-cireular, and extends from St. Luoke's
through Fast London, Bethnal Green, Poplar, Rotherhithe, and
Bermondsey. Tt may be remarked in passing that nearly all the
London distriets follow the general law of geographical distribution, to which I was
the first to draw attention before the Medical Society of London in 1868, and in
my lectures at St. Thomas's Hospital at a subsequent date; this
remarkable law, which is proved to exist by a large number of
instances spread throughout England and Wales, may be summed up in the following
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‘East Ezd

Caseer a=d Phibisis,



82 DISTRIBUTION OF CANCER IN FEMALES

proposition : That the geographical distribution of Cancer is the converse of
that of Phthisis, This will be dealt with in a more detailed manner when
I treat on Phthisis in females. Poplar, one of these low mortality districts,
forms an exception to the general distribution throughout London, and also to that
which obtains throughout the country, for on reference to either of the geological
maps named it will be found that its site is flanked to the seat by the alluvinm
which has been deposited on the western band of the river Lea; all the others lie
on gravel of moderate elevation, and are exposed to the drying influences of the
easterly and north-easterly winds ; the former of which sweeps uninterruptedly up
the flat country bordering the Thames. As we recede from the gravelly eastern
boundary towards the north-west and west we find the mortality
increasing until it eulminates in Marylebone, where the death-rate
amounts to 92 to every 10,000 females living ; this will be alluded to again. This
high mortality is coincident with the neighbourhood of a large exposed and badly
drained clay area comprised within the limits of Regent's Park and Primrose Hill,
8t. George's, Hanover Bquare, is another district having a high mortality, and it
seems evident that the death-rate in the low lying river extremity,
sitnated as it is on allovium brick-earth and made-ground, on
which arve densely erowded in the neighbourhood of Vaushall Road a poor popula-
tion, dominates that in the Hyde Park extremity, where the elevation is consider-
able, the houses larger, the streets more capable of ventilation, the inhabitants
wealthier, and the drains not subject to flooding during high tides. On the other
hand, we see Westminster having a comparatively low mortality; the neighbour-
hood of Kensington Gardens is included in this district. The gravelly soil and
drier air probably eonduce to a higher state of health ; and as the larger portion of
this district is thus favourably circumstanced, we find it in its turn influencing
the death-rate in an opposite direction to that of the river and of St. George's,
Hanover Square. A glance at the map will at once reveal the absurdity of the
Ancmalissinthe  System by which the boundary lines of the several districts have
Dlatrict Bevadariea.  |yopp defined ; it is well exemplified in the case of the two last
districts named, both of which actually cross each other, each having a portion lying
close to the banks of the river; and another at a great distance from it in a part of
London differing in every essential point, such as soil, altitude, and population.
Unfortunately, there are many such anomalies to be found throughout England,
and they afford almost insuperable diffienlties to the medical geographer.
London affords a good illustration of what I have often urged, that thronghout
England, even in the neighbourhood of the worst localities. where
"'::’:_:,::':;‘ﬂ" diseases of a particular kind thrive, there are to be found spots
"‘“’;‘:;:f“’ rising, as it were, out of their midst, to which resort may be made
as a preventive measure by those who are liable to snceumb to pre-
dominant malady. On the north side we have the beights of
Hampstead and Highgate eapped by the Bagshot sand, in both
instances more than four hundred feet above the Ordnance sea level datum, affording
magnificent views, and an atmosphere frequently supplied with fresh and invigo-
rating sea winds from the German Ocean, and ozoniferous breezes from the sonth
west, besides which the air contains positive electricity frequently of high tension ;
a fit site for a Cancer hospital.
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On the other hand, if we trace the boundaries of the high mortality or blue
gaseer Fistin o istricts—which when formed into groups, as they are on the map,
Maghinl. may be called the Cancer fields of England—we shall find that,
instead of their occupying the elevated portions of the country, these groups are,
almost in every instance, seen to surround the great rivers after their full formation,
and when they have reached the low-lying valley land, where the districts through
which they pass, in their passage to the sea, are liable, after heavy rains or sudden
thaws, to serious floods.

Again, we shall find that the sites of these Cancer fields are mostly composed

Gealegieal charncter of Of the tertiary formations. Take, for instance, the Cancer field
mm::::um of the Thames, which is almost co-extensive with that large tract
The Thamss. of the lower eocene called the London clay ; the East Yorkshire
Fast Yorkikire 8218 field, which is traversed by the large rivers forming the Humber—
a district we know to abound in alluvium and the recent deposits of the overflowings
of its great rivers,

In Suffolk, the riparial districts of the Stour, except Stamford (221), and in
Norfolk, those which the Yare, the Wensum, and the Bure traverse,
are characterised by a high mortality, and form lesser cancer-fields
on the tertiary soil.

Again, along the Nen and Ouse, we see a semicirenlar group (high mortality’),
continmous with the Witham and Trent group of Lincolnshire and Nottinghamshire,

Again, if we trace the field which commences between the south of Derbyshire

Durbyshireana B0 the north of Leicestershire, where there is the confluence of

Leleestersbire.  the Derwent and the Soar with the Trent, along the last-named
river into the Lincolnshire field, which is traversed by the Don, the Trent, and the
Witham, we shall find that alluviom follows the route of all these watercourses,
and that the more recent formations characterise these lowlands.

The Cumberland field follows the course of the vale of Eden and the valley
of the Derwent; the Fden runs through the new red sandstone,
and in the neighbourhood of Carlisle the character of the soil is

Horfelk and Beffolk.

Camberinnd.

alluvial.

The mid-Northumbrian group embraces the comparatively low area where the
north and south Tyne join to form the river, on the banks of
which the Newcastle field lies, and forming a strong contrast to
the coal districts generally, which have, as a rule, a low mortality from this cause.

The Berwick group lies on the banks of the Tweed, and that of
Rothbury is traversed by the Coquet,
Through Gloucestershire, Worcestershire, and Shropshire, the plus-average
groups follow the course of the river Severn on its western side, and
this group is continuous with the Herefordshire field, which is
traversed by the Wye and its tributaries.

The Stour of Dorsetshire and the Avon of Wiltshire traverse, on the west, the

Dermubiresad  Nigh mortality distriets of Blandford, Sturminster, and Shattesbury ;

R and on the east, those of Ringwood, Fordingbridge, Alderbury,
and Wilton.

The low-lying Tone runs through the centre of the Taunton district, and the
great mid-Devon field comprehends the Taw, the Exe, the Tamar,
and the Dart.

Mid-Northombrisn.

‘Barwick.

Bevern asd Wya.
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It will be thus seen that the Cancer fields of England are to be found in the
sheltered and low-lying vales traversed by jully-formed rivers, and having sites
composed of the more recent geological formations, such as the erag and alluvinm
of the Norfolk and Suffolk field, the clay of the Thames field, and the alluviom of
the Lincolnshire and East Yorkshire groups.

SECTION II.

The Mortality from Cancer in Relation to Seasonally Flooded Sites.

Tue rainy seasons cause many floods in different parts of England, and every
account that I have hitherto gathered has corroborated the views
I hold with regard to the peculiarities of the sites of the Cancer
fields, more especially in reference to the effects of inundation. In Yorkshire,
the Midland Counties, and along the course of the Thames, floods constantly
oceur, and these areas are all coincident with the districts of high Cancer mortality.
I wish, however, to extend the inguiry, and obtain information of all the inun-
dations which have resulted from the heavy rainfalls. [, therefore, desire to eall
the attention of my readers to the subject, with the view of asking their assistance
in the collection of further facts, which are of so much importance to the public
health.

The Thames at Eton and Richmond floods the eountry near its banks, and,

The Thames sna  Higher up, in Oxfordshire, in the neighbourhood of Little Moor and
TR Wet Sandford. The high mortality districts of Hedington and
Oxford are often inundated by the Cherwell and the Isis. These rivers unite in
this district. There is a Dry Sandfurd in the low mortality district of Abingdon,
in Berkshire, having a comparatively high site upon the coralline crag.

The plus average districts skirting the course of the Thames are : Walling-
ford, Henley, Reading, Bradfield, Eton, Windsor, Chertsey, Staines, Kingston, Rich-
mond, Brentford, Croydon, and London. These districts are all more or less flooded
by the Thames during continuous rain from the south-west, or after a sudden thaw,
when the wind has veered to that quarter. It will be, therefore, extremely in-
teresting to observe the extent of floods over these districts which form the centre
of the Thames Cancer Field.

In the Midland Counties the site of the Cancer field throngh which the Der-
went, the Trent, and the Soar pass before their confluence, is
frequently flooded, and at Nottingham, which is included in this
field, the Trent occasionally overflows its banks, and completely submerges the
vicinity.

Throughout the East Yorkshire Cancer field the floods ramify in every direc-
tion. At Stamford Bridge, to the south of York, some hundreds of
acres are often under water, owing to the Ouse breaking bounds.
To the north of York the country is equally subjeet to be submerged. The river at
Ripon frequently overflows its banks. Marishes Road, near Pickering, in a district

Gezeral conelasiog.
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where the mortality from Cancer is excessive—being nearly double the average,
81 to 43 to every 10,000 persons living—is usually inundated very largely.
In a mean female population of only 5,002, 41 women died of Cancer during the
decennium. Had Liverpool such a percentage of deaths, instead of numbering only
5562 women among its female population of 134,014, its deaths from this cause
would have been donbled—1,104.

In the midst of these high mortality groups of East Yorkshire are three
minus average districts, forming two distinet groups. The one to
the south-west is composed of Pocklington and Driffield, having
near their sites the elevated chalk wolds of Yorkshire. The Easingwold low mor-
tality district is to the north-west, and although a portion of it lies on the Kimme-
ridge clay, near the banks of the Swale and the Ouse, the largest and most
important part has an elevated site on the oolitic range of the Howardian Hills,
which lie between the towns just named and the Rye. In Fasingwold the mortality
from Cancer in a female population of similar amouut to that of Pickering, is barely
half what it is in the latter plus average district, and in those of Driffield and
Pocklington the proportion of deaths from this cause is even less than half.  Here,
as in Hampshire, we find the chalk hills and towns forming the sites of minus
average Cancer districts. In the next county, Lincolnshire, where the chalk range
15 continued as the Wolds of Lincolnshive, we find the districts situated on them
the healthy or low mortality districts, skirting those which form the Lincolnshire
and Nottingham Cancer field, whose alluvial site is watered by the Trent and the
Witham.

The essentially chalk county of Hampshire is remarkably free from Cancer ; its

Chalk connty o Tivers, the Test and the Itchen, have their origin in the chalk hills;

R s they are genuine rivers of the chalk, and possess these remarkable
characteristics :—From the albsorbent nature of the formation which gives them rise
they do not swell suddenly after heavy rain, nor do they flood their banks. They
retain a very equable height during summer and winter, neither drying up in a
drought nor flooding their vieinity after a deluge of rain or sudden thaws; their
waters are seldom coloured, in fact, they are the least alluvial of our rivers. We

Bivers fromand  TOUSE remember not to confound these rivers from the chalk with

through the chalk.  those which only pass through the chalk after arising from the
heights of other formations, such as those which spring from the Wealden heights,
and then cut their way to the sea through the North and South Downs, like the
Medway, Stour, Rother (Kent), Cuckmere, Ouse (Sussex), Adur, Arun, Wey, and
Mole.

The high mortality Cancer districts of sheltered valleys, like those of the
Severn, the Wye, and the Mid-Devon rivers, are often subject to
sudden risings of the water after heavy rain, thunder-storms, and
sudden thaws. It would, therefore, be especially interesting to know how these
valleys are circumstanced during heavy rains.

The Avon has a Cancer field of its own, to the north of which
is the one watered by the Tame, the Trent, and the Dove.

The Cumbrian field, throngh which the Derwent and the Eden How, are well-
sheltered valleys, and subject to sudden invasion of water from the
lofty ranges which overshadow them.

East Yorkshire rivers.

Bevern, Wye, &z,

Arez, Trent, Dure,

Derweni and Eden.
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the opinion has been abundantly shown. In Yarmouth and Norwich, where the
annual mortality from Canecer is respectively 076 and ‘065 to 100 living, we cannot
suppose that the inhabitants have a more highly perfect organisation, or any more
civilised than those of Liverpool or Manchester, where the mortality in these
densely populated hives of industry and civilisation is actually below the average,
the Liverpool ‘041, Manchester 1043, or as 84 to 141. Again, the
American cities are not behind us in civilisation, yet the mortality
in them from Cancer is insignificant when compared with our own. They differ
even among themselves, for we see that the mortality in Philadelphia is twice as
great as that in New York, or as 7 to 15; again, it is not reasonable to suppose
that either the civilisation or organisation of the inhabitants of Marylebone, where
the deaths from Cancer among females alone during the ten years 1851-60
amounted to 833, on a mean female population of 89,981, or 0:92 to 1,000, was
higher or more delicate than those of the 744 males and females who died from this
cause in thirty-three years out of the 4,800,000 of the population of Philadelphia.

The tropical parts of South America seem also to share a similar immunity
from this discase to that enjoyed by Africa. In Iceland, during the
cleven years from 1827 to 1837 inclusive, there were only 37 deaths
from Cancer. In Ireland, during the night of the 30th March, 1851, when the
census was taken, there were 161 males and 206 females living and under treatment
for caneerous affections. In St. Helena, during the ten years between 1826 and
1835 inclusive, among the civil and military population of that island there were
552 deaths, only fwe of which were attributed to Cancer. At Algiers, from the
(razette Médicale o Alger,* among the 5,661 deaths which took place during the
three years 1852, 1853, 1854, 37 deaths are recorded (1852-8, 1853-12, 1854-17).
At Malta, the total number of deaths from 1822 to 1834 among the eivil population
amounted to 33,501+ Cancer, however, does not find a place among the 28
specified eauses; but we must remember that 13,404 deaths are attributed to
VATious Causes.

M. d'Espine, speaking generally of the distribution of Cancer, remarks that
it would be found to be more prevalent in towns than in the
conntry.

Americas citlen,

Tropical Bouth Ameriea,

M. 'Erpine.

BECTION II.
Conclusion.

I feel convineed that by studying the geographical laws of disease we shall
know where to find its exciting as well as its predisposing cause,
and how to avoid it. It would be folly to build a consumption
hospital so as to be exposed to the over-stimulating westerly winds of the Welsh
hills, or on dry chalk ranges which are exposed to easterly winds; wiser would it
be to select those sites where its indigenous vietims number the least, as on sheltered
and well drained slopes which form our valleys, where pure air comes to them from
above, without harshness, and where the least number die from this cause in pro-
portion to the mean population.

Consumption bospital

* du 25 janvier, 1856,
t Sfatistical Reports en Sickuess, Jro, among the Troops.  Londonm, 1833, p. Toa.
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By acting upon such a principle we shall only be guided by the voice of
common sense, aided by the pictorial illustrations of discase statistics.

If the facts before us now are sufficient to prove, or our own experience teaches
Rbssmatism and heare 18 t0 believe, that rheumatism is the forerunner of the great mass

R of heart disease mapped out, certainly the groupings thus pour-
trayed* would prompt us where to advise our patient to go, or
where not to go. We would not send a typhus case for change of
air from a typhoid field to another typhoid field, if we were aware of it. Neither
should we send a rheumatic patient from a secluded valley, shut out from sea air, to
another seeluded valley for change of air. 8o in Cancer, the maps
teach us that the high, dry sites on the older rocks are the places
where Cancer does not thrive, and that it does thrive in the vales by the sides of
large rivers which overflow their banks, and in the neighbourhood of which are to
be found the drifts of ages of washings from the inhabited country above. When
there is a tendency to Cancer let the patient be removed to the high, dry sites ; and
perchance if whole families were thus to emigrate, we should not hear so much of

the hereditary character of this or of many other diseases, We

never hear of ague being hereditary. Father, son, and grandson
have ague one gencration after another whilst living in an ill-drained fen distriet,
but send them to the hills and their plague disappears; so may it be with the
mother, daughter, and granddanghter afflicted in their turn with Cancer of the
breast or the womb, whilst living from generation to generation under the same
climatic conditions, on the same geologieal site, and on the banks of the same
river ; it is, therefore, worth while to try the experiment of emigration to higher
regions, where the sources of the river are to be found, where the underlying rock
easily throws off its rainfall, and where the natural drainage is all-sufficient, espe-
cially as these regions are often to be found within a few miles of even the worst
Cancer fields,

It is a fact which we eannot disguise, that up to the present date we know of
no cure for Cancer, and more than this, with all our deep and
unwearied study of its physical and pathological nature, we have
~ not even got a clue to one; in fact, so far as treatment or a remedy is concerned,
we are now simply waiting for some such lucky chance as brought to our hands
quinine.

In the treatment of Cancer we are not even so far advanced as in that of
phthisis, for in this disease we have at least one remedy to fall back upon—cod-liver
oil ; in Cancer we have none.

Medicine, however, does not content herself in her strait with the consolation
involved in the vulgar adage, * What can't be cured must be en-
dured.! Her objects are based upon higher and worthier prineiples,
which lead her not only to accept the withholding of the long-songht-for boon with
humility, but with hopeful humility to persevere in the course which has already led
to such grand results in her investigation of causes, the grandest of which is the
knowledge how to prevent many unnecessary discases and a great amount of pre-
mature death.

Typhus,

Canmoer.

Ho enre for Camcar.

The shjests of Medicing,

* The Geographieal Dietribalion of Heart Discare and Dropey, passim.
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forms a distinet problem to be solved only by the light of our knowledge of the
physical, climatie, social, and other factors, which either singly or collectively requlate
it in the first instance, and then by the light of the fresh information conveyed to
us through the unexpected results of our investigations,

Heart disease and dropsy I made my starting point and my first problem ; and
in the part devoted to it I have endeavoured to show what were the climatic facts
coincident with the high and low mortality from this cause of death. We shall
now see that they bear a remarkable relation to the facts which the distribution of
phthisis discloses ; and, moreover, the distribution of cancer in females we found
had a remarkable and distinet character of its own, which it will be impossible, in
discussing that of phthisis, to overlook.

The result of our investigation of the distribution of heart disease and dropsy
was the following proposition: *That, wherever the prevailing sea-winds have
uninterrupted access, as over a flat or elevated country, or up broad vales or valleys,
there we found a low mortality ; and that, on the contrary, in loecalities where the
tidal wave has no access, where the rivers run at right angles to its course or to that
of the prevailing winds, and where the districts are sheltered by lofty hills from the
full sweep of the sea-winds, there we find the highest mortality.’

This proposition arose out of the following leading facts : 1. That the most
exposed divisions form a red arch of low mortality around the blue
midland divisions of high mortality; 2. That the division of the
northern and southern counties which are protected by a precipitons coast line, and
where the rivers run at right angles to the prevailing winds and tidal wave, had a
mortality above the average.  Again, when we analysed the counties, we found that
in the high mortality divisions the death-rate of the most midland counties differed,
those which skirted the coastal counties having a low mortality, and that four
of the counties, the most sheltered from the prevailing winds, had the highest
mortality ; and that in the low mortality divisions, such as the South Midland (vir)
Yorkshire (ix), and Eastern Counties, the most sheltered counties had the highest
mortality ; and lastly, when we came to the last division, that of the districts, it was
readily seen that low mortality obtained wherever there were great sea-inlets, such
as the Thames, the Wash, and the Bristol Channel, besides along the banks of tidal
rivers which gzave free access to the prevailing winds, such as the Parret, Avon,
Bevern, and Gloncestershire Avon,

The movement of our atmosphere is called wind ; and, immediately a calm
ceases, a new quality is added—force. 1 shall call it the dynamical
element of wind in contradistinetion to its chemical, which involves
its purity as well as impurity.

The facts that I have just shortly given point at once, I think, to the proba-
bility that the dynamical element is the great factor which regulates the distribution
of heart disease and dropsy. When looking at the map of this cause of death, we seem
to be told that the prevailing sca-winds sweep a something before them by their sheer
power, which is the cause of that kind of heart disease which dominates the
aeographical distribution of heart discase generally. Whether whilst thus purging
by foree these winds destroy chemically the maferics morld, is a problem which may
eventually be solved, but of which I ean say nothing at present, although the
opinion that they do has much to support it.

Lealing fucta.

Wind.
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On looking attentively at the two divisional maps—one of heart disease and
the other of phthisis—the reader will at onee be struck with the
remarkable fact, that they are the reverse of each other: for
instance, the series of low mortality divisions in the heart disease map, which
extends from the north of the Bristol Channel around to the eastern coast and ends
on the north bank of the river Thames, is coloured ved, indicating a mortality below
the average. In the map of phthisis, it will be seen that these very divisions are
coloured blue, in order to indicate that their death-rate is above the average.

This series of divisions ineludes Wales, the North-Western Counties, Yorkshire,
the North Midland and the Eastern Counties, All are well exposed
to the direet and immediate influence of the sea-winds, coincident
with which I have shown that low mortality from heart disease almost invariably
obtains. These are the divisions that receive the brunt of our powerful winds,
which sweep over them as it were unobstructed. They derive all the benefit which
the dynamieal element of our atmosphere in motion can accord ; they are the least
protected and least sheltered of all the eleven divisions,

In the map of phthisis, all these exposed divisions have a mortality albove the
average ; we, therefore, are led to conclude that this free exposure to the force-
element of wind is coincident with a high mortality from phthisis,

Again, the midland, the northern, and the southern divisions, which are the
least exposed to the winds, have a high mortality in heart disease and a low mortality
in phthisis. The high mortality in heart disease we found coincident with the
sheltering influence of the elevated ridges which form deep valleys, where a thorough
air-flushing cannot take place. We have something therefore foreshadowed in this
divisional map of the geography of phthisis,. The average annual rate of mortality
from phthisis to every 10,000 females living iz 27-7 ; and the scale I have adopted
i5 in conformity with those used in describing the maps which formed the subjects
of the two last parts.

The first or highest degree of mortality is colonred with the darkest blue, and the
proportional mortality is from 87 to 40 and upwards to every
10,000 living ; the second degree, having a shade lighter, is from
- 33 to 36 ; and the third degree, or lightish blue, from 29 to 32. The fourth degree,
the one at and below the average, ranges from 25 to 28 ; it is the lightest pink tint.
The fifth degree has a deeper red, and ranges from 21 to 24 ; and lastly, the sixth
degree, that of the least mortality, is coloured with the deepest red, and ranges from
below 17 to 20 deaths to every 10,000 females living during the decade 1851-6G0.
With the aid of these gradations of colour, we shall be enabled to compare the
maps showing the proportional rate of mortality from heart disease with that of
phthisis in the fifty-three counties.

Cangor nsd Phikials.

Winds,

Digran of Mariality,

Recapitulation.

Before, however, entering upon the second process of analysis, I will recapitulate
some of the facts already mentioned, and add a few others which will be necessary
in the sequel.

1. More than a quarter of a million females died from phthisis during the

decade 1851-60,
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CHAFTER IIL

BECTION I.

The Geographical Distribution of Phthisis in the 623 Registration Districts.

AS it will be unnecessary to enter minutely into the groups of tlisfriets,l shall
now merely draw the reader’s attention to certain social, physical, climatic, and
geographical facts, which are coincident with either the high or low mortality from
phthisis in the 623 registration distriets of England and Wales.

The Distribution of Phthizis, compared with that of other Diseases.

I have already alluded so frequently to the differences in distribution of heart
disease and that ‘of phthisis, that I will only now revert to cancer, and shortly
compare some of the more important features displayed in the two maps.

The great cancer-field of the Thames will be seen to be almost co-extensive
with its catchment basin, forming an irregular quadrilateral area of
high mortality, and therefore coloured blue, in the map of cancer.
We see how the darkest districts are grouped around the course of the Thames. If
we now examine the map of phthisis, we shall find this very four-sided blue area
coloured red, indicating a very low mortality from consumption ; in fact, it is the
converse of what obtained in eancer. In this area will be found a remarkable
group around London, all of the lowest mortality ; London itself
having a mortality of the fourth degree, giving us the idea that the
immediate districts around London had poured their phthisical patients into the
twenty-six London hospitals, thereby reducing their own death-rate, whilst they
raised that of the metropolis. Bat, if the metropolitan figures were merged into
those of its neighbours, the group would even then have a mortality of the lowest
degree. This was not the case with cancer, as London had a lower death-rate fiom
this canse than some of the immediate districts—Richmond, for instance,

The Yorkshire cancer-field follows, as we have seen, the courses of the oft-
flooded rivers of this county. In the phthisis-map, we find the
blue area coloured red, indicating the lowest mortality. In the
West of England, if you trace the courses of the Severn and the Wye, you will
find that their riparial districts are so coloured as to show a high death-rate from
cancer. Compare this oblong area with the courses of these rivers in the phthisis
map, and you will find that the districts show a very low death-rate.
Again, compare the cancer-field of mid-Devon with the same area
in phthisis, and there will be seen as remarkable a contrast as any of those alluded to.
I have dwelt upon. this point because it is a remarkable and unexpected fact, and

worthy of further study. When I was exhibiting my maps before

e Royal Society, Mr. Erasmus Wilson was much struck with what

I have now pointed out; and he mentioned what he had observed in practice—that,

in scrofulous families, one member will die of consumption ; another will escape it,
0

Cancer-Flelda,

Thazmes Basiz

Torkskire.

Mid.-Deven,
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and die of cancer; whilst a third shall not succumb to either, but be plagued with
lepra. With regard to serofula, I shall, on another oceasion, disenss this matter
fully ; but I may here mention that there are certain differences in the distribution
of these causes of death which require much careful attention. I may, however,
state here that the groups of high and low mortality in the serofula
map have very similar sites to those in that of phthisis. In fact, a
general resemblance obtains—accompanied, however, by some marked exeeptions.

Berofols asd Phihisie

SECTION IIL
The Distribution of Phthisis in Relation to the Winds.

We have seen that the elevated districts of Wales, Lancashire, and Yorkshire,
exposed to the direct influence of the north-west wind, have a very high mortality ;
whilst these very districts are the most free from eancer.  Again, in the south-past
of England, we find that the elevated ridge which swrrounds the Thames valley, and
is exposed to the easterly winds, has an almost uninterrupted series of high mortality
districts.

The south-westerly wind has, coineident with its range over the western
counties, and up through the two great red sandstone valleys of
England, an extensive and continuous group from the mouth of the
Severn to that of the Tees. Deprived of its dynamieal element, this wind exercises
a most genial influence, from its purity, on some localities, although its tonie powers
are not so great as those winds which blow over the German Ocean and the Irish
Hea. Whenever the prevailing wind rushes over the country in strong currents, as
it does in Wales, persons having delicate lungs seem unable to
withstand its effects. The wind may be pure, but it is too strong ;
and thus it is that, in valleys protected from its force, but which are supplied with
abundance of its purity from above, we find a low mortality from phthisis. It is a
significant fact that, where the wind rushes up the Severn valley
with such force as to diminish the amount of rainfall* in this part
of (loucestershire, its course is marked out by a line of three high mortality districts.

Banth-wist Winds,

Faree.

Bvern Valley,

BECTION III.

The Distribution in Relation to Geological Site.

I have already alluded to the high mortality of the heights around the London
basin ; the dryness of the cretaceous soil is not likely to be a cause. I believe here
that aspect has more to do with this high death-rate than soil. I
believe that, were these heights surrounded by a higher ridge of
hills and thus sheltered, their mortality would have been the reverse of what it is,
inasmuch as the porous character of the chalk-soil admits of ready drainage.

Dr. Buchanan, of the Medical Diepartment of the Privy Council, has elaborately
worked out the effects of dampness of soil on phthisical subjects ;
and his conclusions are, that the drainage, either natural or
artificial, and the natural covering, in some districts, by gravel, of the clay, produce

Arpact,

Dr. Bu

# This remarkable fact bas been noticed by G. J. Symons, Esg., FAME, so well known for his many and
able works on the British minfull.
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marked results in the mortality from this eause. I perfectly endorse what both Dr.
Buchanan and Dr. Bowditch of Boston, U.8. have emphatically
urged in their respective papers: that dampness of soil is a grand
exciting cause of phthisis. The sequence will be as follows : a damp elay soil, such
as we find in the wealden and galt districts of Snssex and Kent ; a damp house,
especially the kitchen ; damp cupboards ; damp sheets; damp eclean linen ; which
ends generally in what is deseribed as catehing a chill.  Now, there are some houses
that for generation after generation have killed off members of the families occupy-
ing them, and yet they are allowed to stand undrained and unheeded, ready to kill
the present and the next generations.
I will now draw attention to the Y-shaped tract of new red sandstone which
Taspad Tract of Now extends from the mouth of the Severn up the valley of this river
Red fazfsest and over the heights which separate it from the watershed of the
Weaver, and the Dee ; and from Gloncester throngh Warwick, Leicester, Notting-
ham, and Yorkshire, to end in the valley of the Tees. This extensive tract of red
sandstone forms the site of a continuous group of low mortality districts. Let us
compare this formation with the irregularly square-shaped mass of carboniferous
limestone and coal-formations which form the most elevated part of Yorkshire,
Lancashire, and Derbyshire. Note its form, and then compare it with the high
mortality group which is co-extensive with it. This mass is skirted with low red
sandstone, Permian, and new red marl valleys and flats ; and coincident with this
change in the geological character of the soil is a lower mortality.®
Dr. Moffat of Hawarden has kindly fornished me with his views on this subject.
In a recent paper read before the British Association, he made
some very forcible remarks on the difference in the amount of iron
grown on carboniferous limestone and that produced from a red sandstone soil ; and
he computed that a person eating bread made from the latter took
into his system fowr grains more iron than he would had it been
made from the former. This is a most important practical hint, which is valuable
to the practical student of medieal geography.
The remarkable series of low mortality districts along the coast of Yorkshire
Yorkanive ssd ¥or. ANd Northumberland has already been alluded to. The districts,
wumbirland — glthough apparently elose to the full influence of the sea-winds, are
yet protected by the precipitous coast; they receive the puwie air without its
dynamical element. It is noteworthy that Pickering, well known for its damp clay
and iron soil, has a higher mortality from phthisis than the surrounding districts.

Dr. Bowditeh,

Dr. Moflar.

Ime in Wheat.

Recapitulation.

1. The districts show that, eoincident with sheltered positions, is a low rate
of mortality from phthisis: they therefore confirm what was found
among the counties and divisions.

2. The distribution of phthisis is almost the converse of that of cancer, and
differs remarkably from that of heart disease.

* The render will hore roquite the aid of a good geolngical map of Eagland and Wales, and he canmot do
better than procute the one constructed by Professor Andrew C. Rameay, F.R.S., Director-General of the Gealbo.
gical Suevoy of the United Kingdom (Stanford). This beautifol map is exceedingly accurate, nnd on the same
zcalo (tweolve miles to the inch) as those which illngtrate this work.
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CHAPTER IV.
SECTION I.

The Distribution of Phthisis in London.

I SHALL now proceed to say a few words on the distribution of phthisis in

: London. In heart disease, chapter VL, section L, p. 36, ef seq., and

in Cancer, chapter IV, section IL., p. 77, et seq., the reader will find

a description of London, as regards its site, its natural and artificial geology,* the
direction of the streets, &e.

On looking at the map of England, the group of low mortality districts around

iy the metropolis, which is only of the fourth degree, at first gives one

the idea that the surrounding distriets, as I have said before (chap-
ter 111, sect. 1), had poured their phthisical patients into the twenty-six London
Hospitals, thereby reducing their own death-rate whilst they raised that of the me-
tropolis. But if the metropolitan figures were massed into those of its neighbours,
the group would then have a mortality of the lowest degree. This was not the
case with cancer, for London had a lower death-rate from this cause than some of
its immediate districts—Richmond, for instance.

As a division, London differs from the other ten, inasmuch as it does not eon-
gist of counties, but of parishes ; the relative mortality from phthisis in each of
which will be seen in the subjoined Table TTL

The table shows that out of the thirty-five separate and eombined parishes which
Loaton hasouly sighe  CONStitute the metropolitan division, edght only are characterised by
high mortality parishes. yppglity from phthisis in females above the average, viz. Chelsea,
8t (jiles's, where overcrowding exists to a lamentable extent ; Holborn, in which a
similar social causge iz in great force ; East London, Whitechapel, St, George's in the
East, St. Saviour's and St. Olave's (combined), and St. George's, Southwark ; the
names of all of which are associated with social evils which are ever-fruitful sources of
trouble to the Medical Officers of Health, and of misery and disease to the inhabitants,

If we contrast the mortality in these parishes with those which enjoy the natural

climate of London, like Hampstead, Hackney, &ec., we shall have

little difficulty in accounting for the blue spots on the map, and no
oceasion to be surprised at them as exceptions. They are quite in accordance with
the general law which obtains throughout the country, viz. that however excellent
site, soil, elevation, and climate may be, all can be neutralised by erowding human
Leings into an inadequate space and giving them full seope to indulge in their
hereditary, or acquired fondness for filth.

London is almost the centre of a large group of low mortality districts, and it

Leadea sentral ew 15 inNteresting to observe on the map how the well-cultivated districts
mertalty gop- iy jts immediate neighbourhood radiate around it as districts hav-
ing the lowest degree of mortality. Hendon, Richmond, Kingston, Croydon,

Grenp of low mertall
P vl

* T wonld necommend the reader to seenre The Guide o the Geclogy of Londom and the Nelghbowrkood, Ly
Mr, William Whittaker, B.A., F.G.5.  (Longmans and Stenford, 1875.) This admirable work is an explanation of
the Gealogical Snrvey Map of London and its Environs, and of the Geslogieal Modol of Lowdon in the Mescnm of
Practical Geology, which is well worth a long visit and an attentive stady,
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cancer, that there are only sir parishes which have a mortality below the average,
viz. St. Luke's, Hast London, Bethnal Green, Poplar, Bermondsey, and Rotherhithe,
In one of the high mortality districts a Cancer Hospital has been
established ! Whilst there can be no objection to a Consumption
Hospital in Brompton, there is every possible objection to a hospital devoted to the
treatment of cancer being located in London, and especially in its low parts, in the
vieinity of the river. If a hospital, however, must be had in London, then let it be
built on the top of Hampstead Hill, Blackheath, or Clapham Common.

Again, we have seen that London as a whole in phthisis had a mortality of the
Jourth degree, or one below the average. In cancer we find the
reverse obtaining, the metropolis having a mortality from this canse
equal to the second degree above the average.

We have just seen that in phthisis London iz surrounded by Jloww mortality
districts, of which itis to a certain extent the centre, Let ns now look at the map of
cancer, and we shall find that out of the ten districts which encirele the metropolis seven
are high mortality districts, the exceptions being Bromley, Dartford, and Hendon,

I have just said that phthisis does not thrive in the Thames Basin. We see,
Canser does Lhrive 8 0 however, that cancer does.

From Wallingford to the Hoo the Thames passes by or through twenty-one
riparial districts, all of which belong to the high mortality group of the Thames
Basin, with the exception of two on the north and five on the south side of its banks.
A reference, however, to a geological map will readily show why these few exeep-
tions are found.

With this I conclude my sketeh of the distribution of phthisis within the
R Pﬂ.“dﬂ“ ﬂiviﬁiﬂﬂ, and shall now proceed to show that, whilst climate
18 1n many instances an exciting cause in developing latent disease,
there are glaring social evils existing, conneeted with the housing of our labouring
classes, which in hundreds of thousands of cases are at this present moment sowing
the seeds which the harsh climate 1 have deseribed will ripen and the grave-digger

gﬂ.l']l&l'.

Cazeer Hospital.

Phthisis and Cancer.

SECTION II.
Overcrowding and other Social Cavses of Phthisis.

Phthisis, when hereditary, has not an honourable pedigree, resultant as it is

of ancestral habits which, either in the last generation or in these
" preceding it, have been substituted for those that are healthful
and dictated by nature.

When not hereditary, poverty is a condition much concerned in the genesis of
phthisis. Poverty drives the poor labourer and artizan into dwellings where over-
erowding is inevitable, and lung-disease the sequel. Poverty drives
artizans to overerowd their workshops for the sake of heating them
with the fuel of their own bodies,

It has been well observed by Mr. Simon, F.R.8.,, Medical Officer to the Privy

Ntk lmn. puttisnea COUNCil and the Local Government Board, that when many persons

are employed together in any indoor industry, the ventilation of the
workplace is likely to be so bad as to convert the employment, which perhaps in its
own nature is not of a hurtful tendency, into an employment seriously dangerous to

Pedigres of Phibials

Overerawding.
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health. Here, as he anticipated in his Report for 1858, lies the explanation of
a fact most deplorable for the working classes of our own country: that, @
proportion as the people of a district ave attracted to any collective
indoor occupation, in such proportion, other things being equal,
the district death-rate by lung disease will be increased.  For the bad ventilation
which as a rule belongs to the place of employment tends to develop among
the workpeople a large excess of phthisis, and probably also some excess or other
of fatal lung disease ; and probably in all England there is no exception to
the rule, that in every district which has a large indoor industry the increased
mortality of the workpeople is such as to colour the death-return of the whole
district with a marked effect of lung disease.

The mortuary statistics recently laid before Parliament place this matter in a
singularly striking light.

In those returns, for instance, it may be seen that while about 100 deaths by
Deathorate trom phunists PHtHiSIS and other lung diseases are oceurring in various agrieultural

in peversl townt.(Jigtricts of England among men aged from 15 to 55, these oceur in
similar masses of population—in Coventry, 163 such deaths; in Blackburn and
Skipton, 167 ; in Congleton and Bradford, 168 ; in Leicester, 171 ; in Leith, 182 ; in
Macclesfield, 184 ; in Bolton, 190 ; in Nottingham, 192 ; in Rochdale, 193 ; in Derby,
195; in Salford and Ashton-under-Lyne, 203 ; in Leeds, 218 ; in Preston, 220 ;
and in Manchester, 263,

The same sort of evidence comes out even more strongly when (as in the
annexed table) the statisties are limited to the decenniad of adolescence, and are so
given that with regard to districts where only one sex pursues indoor induostries the
death-rates of the sexes may be compared. There, for instanee, it is seen—and not
anyone who knews the circumstances under which girls are employed in lace-mak-

 Lasemakingsps 1D and straw-plaiting can wonder at the fact—that among the

srawplaiting.  gdolescent populations of Berkhampstead, Newport Pagnell, Tow-
cester, and Leighton Buzzard the female vietims of lung disease are more than
twice as numerons as those of the male. And then, again, in the death-rates of Leek,
Congleton, and Macclesfield the same sort of sad testimony is borne (but not
exclusively by the female population) as to the atrocious sanitary circumstances
under which mueh of our silk industry is conducted.

Izdosr indzazies

TABLE IV.

Death-rato by Fhthisis and
wiber lung discawes sl be-
torewn 1 asd 25 yers of age

District Nature of priccipal Iadsatry is the Districe Jer 000 o
Males Females

Berkha el . - i . - i 29 578
l..uightﬂ:ﬂe;uun.rd 0 ° | [ Extensive fomale employment in straw-plaiting g,%,gl g%;
N r | : 8 F : 2

T;m “E“ : 3 Rh Extensive female cmphwﬁ lace-making 339 a7

. Extensgive female, with some mpbn_r,-mu.-nt

Yeovil . { in glove-muking . : ;'R; ﬁ
Tk : . - - :

Conglotom . . ‘ ] mﬁ:f W‘Ehmd’mm e g mln,{ i T
Macclesfiold . 3 e ki 553 B0
Standard Northern Districts Agrivaltars . o« = w W@ a Gl S5
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BECTION III.
Mode of [nvestigation by Medical Offficers of Health.

Medical Officers of Health have it within their power greatly to extend our
Medical omesrs ot KDOWledge of disease-distribution by pursuing a plan similar to the

e one I have adopted within my own area.

I have had a map of my arca drawn on stone to the same scale as the large ones
which illustrate this work ; the districts on which are divided into sob-distriets,
thus giving a still minuter division—viz. as 12 is to 26—and then coloured in
accordance with the seale of colours described elsewhere ; in fact, if this were carried

pivision oraistriers O0E by Medical Officers throughout England and Wales, the vital

fnte sab-dlatricle.  giatistics of the country could be so depicted periodically as to be
rendered not only immediately intelligible to the publie, but of the highest practical
value to sanitary authorities,

Again, when once a districtal area has been subdivided, the towns and villages

: ot vinmges Within it can be grouped by the aid of a geological survey map

ssdtewns.  gecording to their geological site, aspect, and relation to the water-

ghed, and river system, a grand desideratum for the effective portrayal of vital
statistics.

I will give an instance of the usefulness of this mode of investigation in ascer-
rtastrations. Pataias LAINING Whether such a disease as phthisis depends upon social or

in Hardisgsione. olimatic causes or both combined.

Hardingstone, during the two decennial periods 1851-60, and 1861-70, had a
Mortality trom ghotisis, U€th-rate from phthisis among females equalling for each decen-

ke nial period respectively 514 and 512 to every 10,000 females
living at ages between 15 and 55 ; whilst in England and Wales that of the standard
group of rural districts only amounted, in the first period, to 3539, and in the last
to 27-1.
When I first studied this cause of death in connection with the county of
Lo Northampton I felt inclined to attribute the high mortality
= among females from eonsumption to the cold climate of the valley
of the Nene, exposed as it is to the chilling influence of its preventible floods
and the unrestrained blast of the north-east wind, which blows, during some of
the early months of the year, without hindrance through the Nene's riparial
districts,

However, on constructing a map showing the watercourses and the trend

Physical conainionsor ©F the valley system of this district, I found only seven out of the
U dlatrtst. twenty-two villages really exposed to the north-easterly winds,

all the others being sitnated and well protected in the valley of the brook which
takes its rise in Yardley Chase and falls into the Nene to the west of the high protect-
ing hill of Hunsbury. In other words, we have, out of a population of 10,908, only
3,954 persons exposed to the peculiar climate of the Nene valley, whilst 6,954 enjoy
the shelter of a hill of considerable elevation which runs from the north-west to
the south-east, bisecting the district into two unequal parts. The climate, therefore,

P
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mothers and render their offspring weakly, eausing premature mortality, and swell-
ing unnaturally the general death-rate.

Lately, speaking of the prevalence of rheuvmatism among the poor in the pro-
tected valley of some of the districts within my area, I remarked that undoubtedly
not only was this disease, but phthisis also, cansed or greatly aggravated by the
wretched overcrowded hovels in which the agricultural labourer is forced to live.
If as much care were taken of him, who does work, as there is of the prize ox, which
does not, we should find the mortality from phthisis, diseases of the respiratory
organs, rhenmatism and heart disease decline in spite of the somewhat inclement
climate of the Valley of the Nene during the winter and spring months,

It must ever be remembered that there are fow diseases in the Registrar-General's
list of causes of death which do not owe their birth to some social canse. and that
Tha arigin ofmest dissases NOWEVEr much their distribution may appear to be regulated by

isfrom socinl casses.  the climate, or by the physical and geological characters of the
country, they do so only aceording to well-known laws in many cases. For instance,
if the disease lie in the lungs, these organs are weakened, rendered irritable and sus-
ceptible of the influence of harsh winds—winds, in fact, that are characterised by
their dynamical element, and which prematurely ripen the latent disease-sceds.

If, again, there is a tendency to develop disease in the womb or mamma, it is

Disoasef womb aza Quickened by amy conditions which shall relax the tone of these

P organs ; and thus we find cancerous diseases attacking those who
reside in localities where the land is occasionally flooded and the air above it laden
with moisture, and defective in the electrical element, which over a dry, elevated site
has such invigorating tonie powers, endowing man with the best armour he can put
on against discase.

It is to be deplored that we know so little about atmospherie or tellurie

e N electricity in its relation to health and disease; and it is still

pheric and tellerie  more to be deplored that no systematic investigation of this

: deeply interesting subject is likely to be attempted throughout

England and Wales. Whenever I approach this subject I always feel that there is,

although hidden, a vast unexplored mine of knowledge within our reach, eapable

of unravelling many an etiological mystery, if we only had the courage to band
together and search until we have found it.*

SECTION IV.
Conclusion—Heart Disease in Scofland.

Whilst these pages were passing through the press my attention was drawn to
Hort dimass iz S0 remarks made by the Registrar-General of Scotland on my
festiaad  opinions with regard to the distribution of heart disease and

* For fariher siatistica on consomption I must rofer the reader to an exhamstive articls on comsumption,
extending over thirty pages of closely-printed matter, in The Inswrames Cyclopodic of Mr. Cornelios Wal-
ford, F.LA, F88, Barristerat-Law (C. & E. Lagton, Fleet Street, London). This work, of which two
volanwes are now complebe, i & mine of statistical and bibliographical information—invaluable to medical men,
Medical Officers of Health, and all interested in the billiography and statistics of tho long list of canses of death
which the Begistrar-General poblishes,  Mr, Walford deserves the best thanks of the medical professica for the
materinl assistance he is afferding it by the publication of his unrivalled work,
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dropsy in England and Wales, in hiz supplement to his annual Reports for the ten
years 1861770,

Before, however, I read the Report, which the Registrar-General conrteously for-
warded to me, I obtained a large school-map of Scotland (published by Smith &
Son, Charing Cross) and coloured it in accordance with what I thought would most
probably be the distribution of heart disease in Secotland, provided the same laws
held good in that country as I had showed regulated the distribution in England.

On receiving the Registrar-General's Report I anxionsly compared his figures
with my eolours, and was gratified to find that in colouring speculatively the thirty-
three counties of Scotland I had only erred in estimating the probable death-rate in
two instances,  In fact, had I known what I now do of the geography of heart disease
in this part of the United Kingdom, I should have felt inclined to use it as a typical
illustration of the mode in which the physical character of a country regulates the
distribution of heart disease.

With regard to the connection between rheumatism and heart disease in
Scotland, the statistics of the former disease are so seanty as to
preclude our deriving any eonclusions from them, and I cannot
learn that the Registrar-General made any investigations, to supplement this defi-
ciency, by visiting those counties where heart disease was shown to prevail, as I did in
England, when I found that I could not arrive at the amount of rheumatism
and rhenmatic fever prevalent in high mortality districts from the death-returns of
the Registrar-General of Fngland and Wales.

One fact, however, is shown by the small numbers given by the Registrar-
General : that in the exposed parts of Seotland rhenmatism and rheumatie fover when
they do oceur are proved to assume an acute form and kill during that stage, and are
therefore registered as such. This is what one wounld naturally expect in such a
climate.

In the English villages, however sheltered and protected from the harsh sea

i T winds, the more chronie form of rhenmatism obtains, and to
this form is attributable the heart disease which so insidiously
slays and swells the death-rate from this cause.

Bhoumatinm in Soetland.

SECTION V.
Cancer and Consumption fn the United States and Scofiand.

The Registrar-General for Seotland, in reviewing the opinions of Dr. An-
it e drews, of the Chicago Medical College, U. 8., who has generalised
ia Amecics. By B the laws of the distribution of consumption and cancer in the
United States from the census returns under two heads—viz,
(1) that cancerand consumption are most abundant near the sea, and diminish
as you recede from it; (2) at equal distances from the sea they prevail most at
the north, and diminish as yon go south—has afforded a strong corroboration of
what I have laid down as resards the distribution of these diseases in
England and Wales, by giving tables of their death-rate in the different
counties of Scotland, his conclusions from which he sums up in the following
manner :—
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‘By these tables it is seen that of the counties of Seotland, Shetland was
free from cancer; but it was one of the counties, on the other
hand, in which the deaths from consuraption were far above the
average, The county of Berwick had the very highest death-rate from cancer of all
the counties of Scotland, but it had a compensation in that it was the county
which had the second lowest mortality from econsumption. Forfar had a high death-
rate from cancer, but a very low death-rate from consumption. Ayr had a very
small death-rate from cancer, but a very high rate from consumption.

‘Then take the towns, and the zame want of connection between the two
diseases will be seen.  Leith was the town with the smallest mor-
tulity from consumption, but it had a high mortality from cancer.
Greenock had a very low mortality from cancer—the second lowest of the towns—
but a very high mortality from consumption. Edinburgh had the third highest mor-
tality from cancer, but a very low death-rate from consumption. Aberdeen, which
had a very high mortality from eancer, had only a mean mortality from consumption ;
and Perth, which had a high death-rate from cancer, had a death-rate much below
the mean for consumption.

‘Beeing that these dmtscs are thus pr-m e to have no natural connection, inas-
much as the lm:a.ht.ms where the one is most prevalent do not coincide with
those of the other, it is useless to show that the other fancies as to vicinity to the
sea have influence on them.' *

This remarkable correspondence in the distribution of cancer and con-

sumption in the two countries is sufficient evidence, in my opinion,
Rt dissraioe s to warrant us in accepting the laws which I have laid down in
Engiand and Scasland,
the preceding pages, and which, although enunciated in ISF}E
were, I believe, unknown to the Registrar-General of Scotland when he penuml
what I have quoted from his supplement.

Counties in Beofland,

Towss in

EECTION VI

Importance of the Study in selecting Sites for Residence, and fo Insurance
Companies.

From the facts I have endeavoured to lay before the reader as succinetly
as possible I think it will be conceded that the study of the geographical distri-
bution of disease is one of paramount importance not only to the medieal profession,
but to the public at large.

This study will teach us to ponder before we select a place wherein to dwell,
either for our own sake or for that of our families.

Parents selecting a school for their children certainly ought to consult their
professional adviser, whose personal knowledge of his patients and of the diseases
to which they are .either heirs or otherwise prone will enable him to recommend
localities the most suitable, provided he has studied the general principles on which
the distribution of certain diseases and causes of death depends.  Without doing =0
all would be guesswork and haphazard, whatever adviee he might give.

To persons having hereditary disease like cancer or consumption it is of vital
importance that they should make no mistake in the selection of a site for their

* Sapplememt to the Registrme-General's Reports of Births, Marringes, and Deaths in Scotland doring the
ton yoars 186170, p. 82, Edinbargh, 1874
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