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6 PREFACE.

Districts contained in the Census Tables of 1851, which they at first purposed
to use, these were found to be insufficient, and therefore necessitated reference
to a more recent authority. On application to the Registrar-General, the set o
Ordnance Maps of England, on which the Districts had been drawn minutely

been revised sinee 1851, and the whole of the Northern Counties of England (th
Ordnance Maps were not complete at that date) were deficient. These defects hat
to be remedied, by working ont the Registration Districts completely on
Ordnance Maps ; and an unexpected outlay of time and money was the result. T
defray the one, I applied to the Lords of the Treasury for a small Grant, which
on the recommendation of the Registrar-General, was accorded to me; and .
now take this opportunity of thanking Major Graham for the hearty and effective
support which he afforded me whilst my application was under the consideration
of the Treasury, and which eventually led to its being successful.

Dwring the time that I was engaged in 1868, at Somerset House, preparing
the basis of my work, I received every kindness and attention from William
Clode, Esq., of the Statistical Department: he was ever ready to afford me
assistance, and I feel glad thus to acknowledge it gratefully.

I now leave the First Part of my work in the hands of my professional
brethren, hoping that it may render them some assistance in that part of their’
practice upon which our knowledge has always been more or less imperfect.

I trust that my labours, however incomplete, may stimulate others to collect
facts relative to the localisation of Disease, and record them, so that in time to

come the practical fruit, borne by the study of the Geography of Disease, shall
enable it to take its proper position in Medical Science.

ALFRED HAVILAND.

120 Ko Hexey's Roan, Hasrstean, X.W.
Janwrry 1571,
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10 DISTRIBUTION OF HEART DISEASE AND DROFPSY

CHAPTER II.

B8ECTION 1.

The Geographical Distribution of the Statistics of Heart Disease and Dropsy.

ENGLAHD 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 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
1861 ; this estimated mean population forms in the Registrar-General's Supplement
to his Twenty-fifth Annual Report a standard which enables us to calenlate 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 district, 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 1 use are proportionate 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 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. By this threefold division we are enabled
to sift 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 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 coineides 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 districts. Having done this we again review our work, and
calculate the effect of each of the many caunses surrounding us in the produetion
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

Mods of Study.







12 DISTRIBUTION OF HEART DISEASE AND DROPSY

Norfolk, constitute the Euasfern Counties Division; whilst Wiltshire, Dorsetshi
Devonshire, Cornwall, and SBomersetshire, compose the South Western
Divisiom. The West Midland Counties Division is composed of Gloucestershire,
Herefordshire, Shropshire, Staffordshire, Worcestershire, and Warwickshire, The
North Midland Division includes within its boundaries Leicestershire, Rutlandshire,
Lincolnshire, Nottinghamshire, and Derbyshire. Cheshire and Lancashire :
the North Western Counties Division. The Three Ridings of Yorkshire are each
considered a registration county, and united form the Yorkskire Division. The
Northern Counties Division is made up of Durham, Northumberland, Cumberland,
and Westmoreland. The eleventh and last division, that of Monmouthshire and
Wales, 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 system was neither thought of nor attempted when the scheme
was adopted. Although there are two purely coastal divisions, there is not a single
division that deserves to be called midland. The Eastern Counties and the North
Western Division are good specimens of the former, but it will be seen that the
North 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.

S8ECTION III.

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

If we take a map whereon the eleven divisions are marked out, and eolour |
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: VIL. The North Midland : IX. Yorkshire : VIII. North Western :
and XI. Monmouthshire and Wales, These red divisions are all contiguous, and
form an arch from the north of the river Thames to the north of the river Severn.
The blue or unhealthy divisions, or those in which the mortality from Heart Disease
is greatest, are the V. South Western: II. 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 biue
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 inquiry.
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 Mertality in each of the Eleven Registration Divisions of
England and Wales to 10,000 living, during the ten years 1851-50.

Fodeers 48 S

DIVISIONS, Mares. FrxaLEs, MEax. Acrestea | Morality 1o

m 10,000 Kiviog.
I. Loxpox, . “ . 5 12:7 12-4 12-5 03 240
IT. Sovre Eastery CoUuNTIES, . 156 14-4 140 234 200
1L Soure Mipraxn o . 1240 14-0 10 2:505 200
IV. EasTERX = - 11-1 118 114 2:85 210
V. SovTs WESTERY - . 131 15-3 142 2-74 200
¥I. West MmLaxn o 5 13-4 14-1 132 1-60 280
VII. Nowra Mmraxp & 2 11-5 156 125 253 210
VIIT. Norra WESTERN & A 108 120 114 T4 260
IX. YORESHIRE, - - - 110 12-6 118 192 230
X. NorTHeERN COUNTIES, . : 126 132 1249 &29 a2
XL MoxMOUTHSHIRE AND WALES, B3 1006 04 418 210
Exgraxp axp WaLes, . 118 131 124 1496 220

SECTION IV.

The Divisional Mortality in relation to the Sea-board.

We must remember in diseussing this part of the subject that the physical and
b geological characters of our coastal barrier are as varied as they
e Divisional

Mostality in relatios possibly can be. By a reference to the accompanying outline map
kg i s showing the divisions of England and Wales, coloured red or blue,
according to the mortality being above or below the average, it will be seen that
cight 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 England, through Yorkshire, and thence along the Lincolnshire, Norfolk,
Suffolk, and Essex eoast 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 (1II.) 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 (II.), and South Western (V.), Counties.
The inland division of London (I.) 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 Sonthern, where there is a high
mortality, and the Eastern and Western, where the reverse obtains; but, before
doing so, it will be necessary to make a few remarks upon some of the more

prominent characters of our coast.







16 DISTRIBUTION OF HEART DISEASE AND DROPSY

moisture, and foree from the wide expanse of the Atlantic between our wes Tl
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 force, however, is at time
considerable, and thus is it a powerful cleanser of air-sewage and miasma, whes
these causes of discase 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 sweep
over our island at times with prodigious foree, 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 thei
dynamical element plays an important part, by oceasionally sweeping up vi
which are not visited by the great prevailing sea winds, their influence on health,
in consequence of their impul‘it}‘, would more likel:,r be injurious than beneficia .
The north wind comes to us from Scotland, and ranks, perhaps, the highest i
purity; then comes the west, which blows over Ireland from the Atlantie; the
south-cast arrives here warm and moist, after passing over France and the
Mediterranean Sea from the coast of Africa; 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 Mortality Divisions compared.

It will be evident from the short sketch I have just given of the manner -. i
e which our principal winds come to us, that stress only has been la

the several Const-limes Upon those which powerfully affect our elimate at different mbar'm]n 4

o I have not attempted to deseribe the many local causes which |
operate in deflecting the general currents of the atmosphere. In many parts
of England we find recorded, day after day, gmtla winds from all quarters; in |
many instances these have local causes, for it is well known that independently
of the larger circnits which the winds perform, there are smaller ones constantly
travelling over the face of the country, although of a less definite chmi:ﬂ' '
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 pniut but get deflected in their course befo
they reach our shores; this, however, is too wide a subject to be discussed hem, |
although it is fraught with interest, especially when we consider the variable
chemical qualities of the atmosphere in which we live. I
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facilitate the passage of a full volume of sea air from the coast far inland
On the coast of the North-Western division we see that the Cheshire w
Lancashire coasts are comparatively low, and contain two considerable inlets,
the mouths of the Dee and Mersey, besides those of the Ribble and Morecambe
Bay, the latter of which are open to the south-westerly gales, and the former ¢
those from the north-west; they open also into low undulating new red sandston
vales of great width, a feature which must not be forgotten. €
the east coast we find the East Riding of Yorkshire presenting
grand, precipitons, and protecting barrier of oolitic rocks, to the sea; but from ¢l
Chalk CIiff of Flamborough Head to the mouth of the Thames the coust is loy
and admits everywhere a full play of sea air from almost any quarter that it m.
blow. The sea inlets on the eastern side are also considerable. Yorkshire s
with Durham the inlet of the Tees, one of great importance: it has its anal 0gl
in that of the western river Dee, opening, as it does, into a new red sands '
country, and having its course directed to the sea h_',r the hills which fﬂu’m
watershed of a more southerly river system. The rivers of the Cleveland
north of the eastern Moorlands, nearly all open into the German Ocean, in th
direct axis of its sea winds and tidal wave. The next great sea inlet is that o
the mouth of the Humber, which continues into the flat alluvial, and new
sandstone vale of York, where the rivers from Yorkshire and the Midlan:
Counties meet after traversing broad vales which give access to the afflux o
wind from the German Ocean, and admit of their being swept by the north-
westerly and south-westerly winds, The next great inlet is the Wash, its --._;
coast and extensive alluvial flats admit of air flushing in all directions; and le

we have the grand tidal Thames on which the London Division (I1.) lies, wh
mouth is the termination of one of the broadest and most extensive vales n
England, stretching as it does from the extreme points of the coasts of Essex and
Kent to the middle of Berkshire.

The East Coast.

Recapitulation.

1°. England and Wales are divided into eleven Registration Divisions.

J 2°. Two only of these divisions are strictly Midland (IIL and VL), ),
e whilst all the other nine have an extensive coast line.

3°. The two Midland Divisions (III. and VI.) have a mortality from Heart
Disease and Dropsy above the average.

4°. Of the nine Coastal Divisions three (IL, V., X.) have a high rate of
mortality from Heart Disease and Dropsy, and six a low rate (I, TV
VII., VIIL, IX.. X1.)

5. The low mortality in two-thirds of the Coastal Divisions is auggmh ¢
that proximity to the sea coast, and the winds direetly received from
the ocean, may influence the causes of Heart Disease.

G-. Three of the Coastal Divisions, however, having a high mortality and an
extensive sea-board, it was necessary to compare the characters of the
respective coast-lines in order to ascertain what were coincident with
high and what with low mortality, on the principle that the effects
of a climatic element with regard to the causation of disease must be
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CHAPTER III.

EECTION 1.

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

ENGLAND and WALES are divided into 53 registrsbion comnties, of thess 27
i coastal, the remaining 26 being more or less inland, and di'-;'isi'_
of the Registration 11110 inland and midland. Of the 27 coastal counties 16 have a

e low rate, and 11 a high rate of mortality. It will be our duty, i
Conset oo ., the mext place, to see the position of these several counties in th
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 wvalleys changed
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Recapitulation,

1°, The coastal counties in which a low mortality from Heart Disease is
registered, are more numerous than those where the death rate from
this canse is above the average.
2°. Those constal counties most exposed to the prevailing winds and most fre
from obstruetions to their full operation, have the least mortality.
3%, Those coastal counties such as those along the south coast which have
barrier like rocks, and other characters which tend to interfere with th
full sweep of the sea winds, are those only which have a high mortality.
4°, Out of the 26 inland counties which are all more or less protected by those
bordering the coast, 6 only have a mortality below the average, and
these are contiguons to coastal counties.
5°. The counties in which the mortality from Heart Disease is greatest, are
those that are the most inland or the most protected by their physical
surroundings,

Eeeapitulation.

SECTION II.

The Relative Mortality of the Coastal, the Inland, and Midland or Central Counties.

If we group the counties in the following manner, we shall find that a high
death rate from Heart Disease and Dropsy is also coincident with an inland or
gheltered position, and that there is a certain progressive increase of mortality from
the circumference of our peninsula toward its more central localities. ,

The mean anmual mortality of the entire series of the 27 Coast Counties is 11'9
to every 10,000 living.

The mean annual mortality of the 20 Inland Counties,—viz.:
those which are situated between the coastal and the midle .-{I
counties, is 125 to every 10,000 living.
The mean annual mortality of the 6 Midland or Central Counties is 15-1 to
every 10,000,

We therefore remark from the above figures that coincident
with the lowest amount of exposure to the sea air, as in the Midland Counties, is the
highest amount of mortality in those counties; and that, on the other hand, ||:_::-
lowest amount of mortality is coincident with the greatest amount of exposure; and
again, that the counties which lie intermediately between these extremes, have als
an intermediate death rate within a decimal of the average.

Coast Commtica.

Inlazd Coumties.

Midland Counties.

Recapitulation.

1°. By a map of England and Wales, on which the relative mortality was
coloured blue and red, aceording to its being above or below the
average, it was shown that of the eleven great divisions two-thirds
of those divisions which had an extensive sea-board, had a low mortality
coincident with their marine boundaries.

EBecapitulation.
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CHAPTER 1IV.

EECTION I.

The Geographical Distribution of Heart Disease and Dropsy in the six hundred and t
three Union Districts of England and Wales.

WE now come to the last analytical process—the division of the counties inte
Districts; here again the artificial system of boundary lines i
Boandarles of Diwiets more perplexing than in either of the other two; still, we canne
help it, but only regret that so much valuable information should
be wasted, which, had a natural system been adopted, would have been a grang
acquisition for the student of the Medical Geography of England. It will be wel
however to point out a few of the obstacles to portraying the distribution of disease
PR A L 0 in our country, the artificial and irrational system throws in ..
to the Geegraghy of path. Let us take Chichester for instance: the city itself is in
the Westhampnett District, whilst the district called Chichester lies
to the north-east of Westhampnett, between Worthing and Midhurst ; again,
Bognor belongs to Chichester district, and lies in Westhampnett ; another :_-:;
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 circumstanced canne
be called allied in any way except 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, cutting
it entirely into two ; again, Clerkenwell separates one part of the Holborn distr J'
from the other. East London is separated by the City of London ; and Greenwich’
is cut into two by Lewisham, and again by its natural'huunda.ry, the Thames.
The river system of England, instead of being a guide, seems to be neglected in
) instance where advantage could be taken of it. In France,
Departments more  the Departments have at all events some reference in many
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. Ta
exemplify this: The river Loire gives a name to several departments—Haut
Lotre, where it rises; La Loire, through the middle of which it winds as a f ly
f'ormed river : Soane et Loire, where it forms the western boundary of the depart-
ment tmvera«ud by the Soane; Du Loiref, where it receives the little Loire, or
Loiret; Du I Indre and Loire, where the first now falls into it; Le Moine and Loire;
and lastly, that of La Leire Infericure, where it comes to the end of its course and f: :_'i
into the ocean. The French have also Departments called Les Bouches du Rhone,
Buas Bhin, and Haut Bhin, 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 Uplon-on-Severn, or Henley-on-Thames, or Burton-on-Trent ;

Londén.
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generally, in a most arbitrary manner, although some of the largest rivers have
been made te divide one ecounty from another; the sea inlets, however, are
precluded from showing anything but a general effect. The sub-division of the
counties into districts admit of another clement, and allow us to follow up th
great rivers, as they divide countics, and give access through their valleys of the
sea air and tidal wave, to inland parts. These sea inlets may be considere
extensions of the eoast-line along the banks of rivers; we should therefore expec
to find, if the coastal districts corroborate the coincident facts which we haw
observed to obtain in the distribution of Heart Disease both in the divisions ang
counties, that the lower rate of mortality observed in the former instances, wil
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 th
physical characters of the country through which the rivers wind. I shall noy
proceed to divide the districts into Coastal, Inland, and Midland, as I have dom
the counties, in addition however to these we are enabled to add a peninsular and
insular series,

The Relalive 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 Grea

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

" round to Solway Firth, if followed along the principal estua
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 32} miles of surface. Of 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 Britain,
ThoTaree Coae COMPrising England and Wales, into I.—The East Coast, from
S Berwick to Easting ; I1.—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 almad:,r observed along the coast of the
Divisions and the Counties,

SECTION III.

There are 41 districts on the East Coast from Berwick to Eastry; of these,
29 have a mortality befow, and 12 above, the average; they are
separable into five groups: I.—The Northumbrian high mortality
group extends from the Tweed to the Tyne; II.—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 Whitby is
built; IIL.—The small East Yorkshire high mortality group is confined by the high
oolitie and chalk rocks, which stretch from Whitby to Bridlington Bay; IV.—The

The East Coast.

Five Groups.
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low coast, a flat country within the sea-board line, a comparative absence
deep and protected valleys, and their large sea inlets, which extend far into n=_"f'
country in the mouth of the Humber, the Wash, and the month of the Thame:
This large group offers every facility for winds from all quarters sweeping wel
over its surface, whilst it admits the beneficial influence of the m—mndg l
penetrate far inland up the courses of its rivers, which are favourably di .
for free ventilation. '

The next and last group, comprising the East Kent Districts of Thanet a
Eastry, offers a strong contrast to the one we have just examined
Thanet is ecertainly a rock bound district; and its chief tow
Margate and Ramsgate, are so situated as to enjoy every advantage of the mos
lu,m"u influences of sea-air; the econstruction however of these towns, thei
defective sanitary regulations, bad drainage and cesspools, have a marked in
fluence on the mortality from any disease produced by the accumulation of ai
sewage, '

When Margate and Ramsgate are made into separate Union Distriets, th -.-_

relative healthiness will be made patent to all: whereas, :“:';

Margate sl the present system, the general healthiness of the island masks th

real state of things in these two watering plmes and conves

their fruitfulness in some diseases, arising from social causes, gives an ul]]tml

aspect to the whole district, when coloured according to undissected statistics.
watering places gencrally, the rule is to see how the local figures agree with those
from the whole district; 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 I
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 wil
misrepresentations,

East Eent Groap.

S8ECTION IV.

There are 40 districts skirting the sonth coast from Dover to Penzanee
inclusive, 28 of which have a high, and 12 a low mortality ; in fae ;_
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 const are high precipitous cliffs from Kent to Cornwall, 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 4
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 j:-
their inlets at Poole and Christchureh, have their courses from the west to the
east ; they admit the south-easterly males, but the eountry through which they trend

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

The South Const.
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precipitous rocks, and the courses of the rivers running at right angles to, insteac
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
great extent, is so formed as to give access to winds from the south-west, the wes
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, an
Westmoreland coast is low, and studded with sea inlets; the com
of Cumberland is also comparatively depressed, although it soon rises in the distri
of Whitehaven to the lofty ridge of the Cumbrian range, which protects the
adjoining district of Cockermouth to the mnorth; the valleys of
the Whitehaven District all look towards the prevailing south- 8

Whitshaven.  winds from the Irish Sea, and are easily flushed of their air sewage

Cost of Corswall, by its strength. The north-west coast of Cornwall and Devon, and
Devea, wad Semenst north coast of Somerset, are somewhat similar to some portions of
the south coast. The inclination of the coast is from south west to north-east
therefore the winds from the former quarter do not impinge upon it, althe
whatever inlets there are receive the full afflatus from the north-west. From
Redruth to Bedminster the sea inlets are as follows:—St 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 Barnstaple 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

H’;f::f;“_ 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,
e both being characterized by their low mortality from Heart

Bedminster.  Disease, 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 Cornwall, are

High Xerality  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 lie in valleys protected from their influence by high ridges as the

Pinhallon and Newton Downs in Trure, the Pyndar Downs in St Columb, and in
Stratton the ridge to the west of the sources of the river Bude.

On the coast of Devon the district of Bideford has some remarkable physical
features, which are espeeially 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 district, although it is differently
situated from any other inhabited place within the boundaries), that the greater
portion of it is sheltered by the oolitic hills, which give rise to the sources of the
rivers Derwent and Rye; in fact, we know that many of their streams have their

‘Wolsh Coast

Cotkermonth-

Gea Inleta

Brar
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2.

3e.

4.

5. The Coastal Registration Districts, as a rule, have a low mortality F!IE.
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- Recapitulation.

There are three coast-lines around England and Wales, the East, the

South, and the West; they are composed of 133 Registrati

Districts, of these 83 have a mortality below, and 50 above the average
annual rate. The Coastal Districts therefore agree with the Coasta
Divisions, and the Coastal Counties as to the coincidence of proxi --.:j'-_

to the sea, and a low mortality from Heart Disease and Dropsy.

When the three coasts are compared, we shall find that the Eastern an
Western have the most extensive, as well as the greatest numim;

sea inlets, and that the south has but one inlet of any importance
all the others being limited as to their extension inland, and opposed

to the general direction of the sea-winds and tidal-wave so ﬁu'
re-'mrrls their axes.
The East coast is comparatively low, and throughout a large area offers n

obstruction whatever to the free access of the sea~-winds; and the W st

coast, although more rocky, has innumerable inlets and an inlan

surface sloping upwards, instead of downwards from the sea, so ﬂlﬂ-ﬁ’

presents to the prevailing winds when they blow, especially on

Welsh, Cheshire, Lancashire, and Cumbrian coasts, every opportun r

of fully flushing the valleys.
Coincident with the great numbers of sea inlets and low coast-line on ¢

Eastern side of England, we find a low murtahtj' in 29 out of Hm
districts,

Coineident with the rocky and precipitous coast of the Euuﬂl,
absence of important sea inlets, and the courses of the rivers being at
right angles with the prevailing winds, we find that of the 40 distriets |

28 have a high mortality.

And lastly, coincident with the physical facilities afforded on the

western coast, for a full purging by the strong winds from the Atle
of the valleys from air sewage, it will be seen that out of th

distriets, from Redruth to Wigton inclusive, 42 are below the ave
and only 10 above it.

Heart Disease and Dropsy, this is in conformity with what has alr
been observed in the Registration Divisions and the
Counties.

= =
LT ELT L
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Again, if we take the Derbyshire group, we find that the greatest mﬂrha.hty
coincident with the greatest seclusion from the sea-winds; and
TR in the Western Counties of Herefordshire, Worcestershire, s .- |
Stttz Brecknock, a remarkable group of high mnrtaJit:,: presents itself
oroeestershits,  here all the rivers are at right angles to the prevailing winds; an
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 coast.
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 Bea and the German Ocean can sweep over withont
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.

Westmoraland.
Yorkahire.

BECTION III.

The Relative Mortality of the Insular and Peninsular Districts.

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 104,
and the Seilly Isles 153, to every 10,000 living, This last exception to the rul
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 Seilly Isles, the
rate of mortality in insular districts is below the average, being 11-1 to every
10,000 living. 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 11-1, Wirrall 87, Pwllheli 10-9, Haverfordwest 12-5, Pem-
broke 12:2, Penzance 89, Swansea 7-4, Weymouth (Portland) 11-4, Thanet 13
Hoo 9-3, Tendring 12, Patrington 12-2. Again we see in this last series of distriet
the most expnﬁed of any to the direct influence of the sea-winds on all mdeg, ! ._-::
a low rate of mortality is coincident with their favourable position for free
ventilation.

Poalnralar,

Recapitulation.

1. The Inland Districts have a higher mortality than the Coastal; the loy
mortality inland districts, however, on both the eastern and wester
sides of England, are to be found contiguous to those which borde
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 Distriets, which are not intersected by the greatr
inlets, but are protected by ln.gh ranges of hills on all sides, have the
highest mortality. And lastly,
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CHAPTER VL
SECTION 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 mortuhtj‘
T e v pepresented : the division which has the greatest mortality is .
South Western V., and the lowest mortality is found in the XI.
Division North and South Wales. It will be well to take each division separate

I. 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 Eastern side ave 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, 8t Saviour, 8t Olave, West London, Strand, St Giles’, Holborn,
and Clerkenwell, compose. Both Greenwich and Woolwich are favourably si _
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 Hss X,
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 garison or military
town in a district, it matters not what the climatic or physi ;
surroundings of the district may be, a high mortality from Hear
Disease among males is sure to be found. In London the difference between the
mortality from Heart Disease among males and females is not so great as it il
throughout England, the proportion being as 127 males to 12'4 females.
Greenwich, inclusive of Woolwich, the average annual rate o
mortality from Heart Disease and Dropny is as 172 males to 1 E
females ; whilst in the adjoining district of Lewisham the proportion is 10-8 male
to 12-2 females, We shall have occasion to revert to this subject when wi
examine other districts, like that of the Medway, containing military towns sue
as Chatham and Rochester. The group of high mortality next to be considered i
the one which embraces the Thames immediately to the east of our imaginan
line: it contains every grade of high mortality. The greatest mortality is to |
found in St Saviour’s and St Olave ; these districts contained Guy's and 8t Thomas's |
Hospitals: the two districts are taken together, as it was found that a very larg
proportion of the deaths that took place occurred in those hospitals, and that it wal
impracticable to give the corrected mortality of these two districts separately, part
of both hospitals being situated in each of the districts : whilst much of the excel

London Divisden.

Ensterz Distzicts.

Military Tewns.

Woolwich
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The large mass of districts lying to the east have a low mortality, and this
is coineident 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 river
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 pt'melpal thoronghfares are in the axis of
the prevalent winds, and admit a thorough air flushing from all guarters: tl s
fact is coincident with a low mortality from Heart Dmeaﬂe

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 Jam

Park, all of which exercise a most beneficial influence on the hes
of the inhabitants: these open spaces for the most pa.rf. ljrmu i
gravel, and not overcrowded with trees, are vast reservoirs of pure air, a great

Weatern

The Farke.

portion of which, at times, is derived from the tidal-breeze. St Paneras wnd
Marylebone have a higher rate of mortality than we otherwise would be led ¢
expect from their position ; both have wide streets and open spaces, such as I c;-au
Park and Primrose Hill ; considering, however, that St Pancras contains University
College Hospital, and the Royal Free Hospital, and St Marylebone, St l[ﬂtf
Hospital, for which, however, corrections are made, the mortality is not excessiv
especially that of St I""an-::ms, which is only 12:8; that of Marylebone is 17 l"_ |
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 elay 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, F |
The Division of London is characterised by the great sea inlet of the Tham '-:;"
which traverses it from east to west: coincident with this physic
feature, which has such a remarkable influence on its climate, we
have already said that the mortality from Heart Disease and Dropsy is only
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 surface as the
Thames presents in it course throngh London, we shall be able to appreciate --;-:
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 distriets. In addition to this, the tidal-wave is geners "fi
accompanied by its own peculiar breeze, which has a far wider influence than i
generally suspected. If a contour map of London be taken, it will be easily see
what an extensive surface is capable of being flooded by the uplifting of =;;_:
16 or 20 feet above low tide. Every precaution should be taken, therefore, 088

Tho River Thames.
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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 eoincident
with their military occupation, all have a mortality above the average, an
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 13-4 females; Portsea 125 males to 12'8 females, and Alverstok
159 males to 117 females. On the other hand, it has two
military camps, Aldershot, in the districts of Farnborough an
Farnham, and Shorneliffe in that of Elham, the former on the heathery down
of Bagshot sand, near Frimley, and the latter on the breezy chalk downs
Kent, near the source of the Little Stour. These three districts have a lo
mortality ; in fact, the two first stand out conspicuously in the midst of i'.v.l_;.
having a death-rate above the average; and it must be further noted th:
in all these districts, the mortality amongst females is the greatest. II
instance, Farnham 94 males, 135 females; Farnborough 9:7 males, 13
females; Elham 11-0 males, 120 females. This is an interesting fact, am
worthy of strict investigation. This division contains districts having the thre
degrees of high mortality; two, Andover and Alresford, hay
Tigh Merality  the southern greatest degree of mortality, and eighteen have on
of the fifth degree, or next to the highest. With the exceptiol
of Thanet and Rye, all these are inland districts, and well sheltered from th
prevailing winds. The most remarkable group is the circular one whiel
surrounds Wantage: it is composed of the districts through the protecte
valleys of which the Thames, the Ock, and the Kennet trend, the s -m"' |
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;
Marlborough Downs and the Cotswold Hills to the west, are the barriers
are coincident not only with the high mortality in this division, but wi
that of those adjoining.
This division has on its north boundary the sea-inlet of the Thame:
and eoincident with this we find its riparial districts ha .
T e g low mortality—from Thanet to Kingston there are 13 ripatid
districts, including the southern part of London, 10 of v
have a low mortality; the exceptions are Thanet, before allud
to, p. 28, Medway having the military towns of Cha
Rochester, and Dartford. The riparial districts of south London have alrea
been discussed. The high mortality districts of Andover and
A - Alresford are protected on all sides by overshadowing him,
I have often heard my friend Jabez Henry Elliott, Esq., who li
at Andover, and who has one of the most extensive practices in Hants,
his opinion that the cause of the excess of Heart Disease in his dis
the prevalence of rheumatism, which crops out on every occasion, and
bughbear of the medical man ; during convalescence from other diseases it often
checks the steady course to health by its unwelcome appearance. Both districts
are agricultural. The lowest mortality in this division is to be
found in the flat district of Romney Marsh, where the sea-ai

Military Camps.

Ielet of Thames.

The Lowest Martality.

has full sway; and in the exposed districts of Hoo and North Aylesford, at the
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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-
tinuons with the one already alluded to, when examining the circular group of
high death-rate in Berkshire; Berkhampstead and Woburn are
B et 128 both well enclosed by hills and protected on all sides; coin-
cident with this is a high mortality. Wisheach, although a
coastal distriet, is coloured Dblue, its death-rate is only slightly above the
average, viz.,, 127, or ('3 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
Campridges=d  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 12:6
males, mean 12:6; and in Oxford 91 males and 12:3 females, mean 10-7.
Harrow School is also situated in the Hendon Distriet, where the mortality
is as follows, 145 males, 12-5 females, mean 13-0. The district
of Hendon is encircled by hills from which the tributaries of
the river Brent flow; the Harrow ridge, whereon the school iz 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 Iugh,
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.

Harrew.

Hampstead Hill.

Recapitulation.

1°. The counties which compose this division form themselves into twa
groups—>5 midland having 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 surruunding distriets.

4°. Harrow is in the district of Hendon, but is considerably above tha;
mean level of the district. .

Reeapitulation.
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Recapitulation.

1°. The average annual rate of mortality is low, and this is coincident
with flatness of country and unobstructive sea-board.

2°. The most protected county, Essex, has the highest mortality; the most
exposed, Norfolk, the lowest.

3°. The high mortality group in the centre is coincident with the valley
system of the Little Ouse and Lark rivers, and that in the south
of Essex with the sheltering ridge of the watershed whence ari
the Chelmer the Stort and the Roding.

4°, The high mortality in the principal towns arises, in all probability,
from neglect of sanitary laws, '

5°. Yarmouth has an exceptionally low mortality,

BECTION V.

Instead of examining the divisions in the numerical order of the :
General, I prefer taking them consecutively from south to north, and thence
to the south again; this will be a more natural order, and assist the memory
by reference to the facts indicated in contignous divisions

VII. The North Midland Counties Division lies to the mnorth of the
Eastern Counties Division IV.: it certainly is not a purely
e et tatad  Midland Division, in as much as it embraces the large coastal
county of Lincoln, which extends from Norfolk to Yorkshire,
Here the low mortality in Lineolushire and Rutland dominate the high
mortality in the remaining three Inland Counties, Nottinghamshire, Leicester-
shire, and Derbyshire, if we take the mean of the whole division,
which is 12:5; on dividing it into counties we find that ---'_5 {
having the lowest mortality are nearest the coast, for instance,
the mortality of Lincolnshire is only 103, and that of Rutland=
shire 11-8; whereas the most Midland County, Derbyshire, has a death-rate
of 155, it contains no district having one below the average
Midlnnd and Talazd and the intermediate counties of Leicestershire and Nottingha m=
shire, a death-rate of 12'8 and 12:6. The low level of all the
counties except Derbyshire is coincident with this low mortality. The valley of
the Trent is in the axis of the north-cas* sea-winds, in the
first part of its course, and its riparial districts have a death=
rate all below the average; when it gets inland, however, it still favours the
winds from the north-east: and coincident with this eourse we find that the
districts which skirt its banks have a mortality only just above the average,
e i The group of high mortality districts, compr‘md.nf {-}hapn-lm
le-Frith, Bakewell, Ashborne, and Belper, lies in the valleys
of the rivers Dove and Derwent, both of which run at right angles to the
prevailing winds, whether they be north-east, or south-west, or north-west
Barrow-on-Stour has a fifth degree of mortality, it is traversed from south-eas

Mean

Coant

The Tréant
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2ECTION VI

IX. Yorkshire.—Yorkshire is the best type that we have in England of what
our counties and districts 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
o mutg.  coast from Redcar to Flamborough of the oolitic and chalk
High oraity 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), whenee 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 colitic Howardian Hill
e To the north of the Eastern Moorlands, exposed to the full sw
of the sea-winds from the German Oecean, are the districts of
Stokesley, Guisborough, and Whithy. All the rivers and becks, including 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 lowest. We must 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 Searborough has every advantage which position can afford. The
district, however, is in a great measure protected by the high hi
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 district. |
The East Riding has a comparatively low coast, with the exception of |
northern part from Filey Point to Bridlington Bay, including the
bold chalk promontory of Flamborough Head. The districts to
the west of these clifis have a mortality above the average, although not
considerably ; one of the districts is York, which is remarkably well situated ir
its vale, up through which sweep the winds without hindrance
The remaining high mortality districts are those through wk »I
the river Hull passes from north to south in its passage to the Humber. J:'
town of Hull itself, although on the tidal Humber, has its riw
as well as ite principal streets at right angles to the healt,h:ﬁll 1
which blow up this sea inlet, like some of the districts surrounding the Than
The districts having the lowest mortality are Skirlaugh, 122, and Patrington lﬂ'ﬂ,h
the latter is a peninsula, and most exposed, it terminates at Spurn Point.
In Skirlaugh the men die in greater proportion than the women, as 13-8 to 10:6.
The West Riding—The mean mortality of this large Riding is only 11-8,
it will be seen that in the southern part of the Riding where the
rivers are fully formed and have econsiderable valleys, which are,
as it were, so many ramifications of the great sea inlet of the Humber, all the

Torkakire.

il

East Riding.

Tork

e |
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SBECTION VII.

X. The Northern Counties Division—The Mortality of this division is 12-7,
or only slightly in exeess 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
e " 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 Discase to be found in England and Wales. For instane
from the Tweed to the Tyne we find a river system very similiar
P et g te® 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 conrses generally terminating in the sea at right anglea
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 v
which they traverse, are, as a rule, at right angles to both wind and tide;
former blow ever them and not up them ; consequently there was
e 9% hindrance to thorough air flushing, and wherever this obtained we
found eoincident 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 coast from the Atlantic, it has taken more than half
cirenit of the British Isles, from Penzance round to the Orkneys, and along th
coast of Scotland. Presently, when we come to the Cumberland coast, we shall se
how the courses both of the tide and the winds are reversed. Coincident with th 4
facts just stated, we find that all the coastal districts included between I !
Tweed and Tyne have a death-rate above the average, a.lt 12
only of the fourth degree, and in reference to this I must draw a
tion to the fact, that the coast of Northumberland between these rivers, is nut
precipitous nor so obstructive as that which bounds many parts of the south coast
e e Where the mortality reaches the fifth degree. Below the river u
batirson i Bras wal the character of the country entirely changes; the red-sandstone
takes the place of the carboniferous lime-stone and eoal for “..'.-1
Lew Mertality.  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 ; coineident with this we find that the county of Durham has an excee .F...
ingly low mortality, 104, and that only three of its district
Teesdale, Darlington, and South Shields, have a mortality abow
the average, and this only of the fourth degree. It is instructive to watch the coun

High Mortality.

Drurham,

River Tees.
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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
the full flushing influences of its winds. From Morecambe Bay to
St Dees Head there is scarcely a valley but what is air pm-geni ev
time the wind blows toward it from the Irish S8ea. What, the '
fowMoral: are the eoincident facts relative to the mortality from Heart Disease
Un the north and sheltered side there is a high, and on the south exposed Bldﬁ,
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, althongh not so lofty a ridge, stretching from the
south of Whitby to the eastern boundary of the North Allerton dis-
ﬂl:lm ot trict, and separating the watersheds of the eastern part of the No .«.
" 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 fe
south ; the very reverse of what obtains in Cumberland, where the sea winds are
from the south-west, and the tidal wave from the south; and we have just seen tha
coincident with this reversal of the course of the wind and tide, a reversal also i
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 &
to receive, without interruption, the anut.h—weﬂt.eﬂy winds ; at its extreme r.::
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 lowes
throughout the division, being only 90, the low flat alluvial district of Wigte
projects seaward so as to receive a full sweep of the sea winds, and coinei -=-_e"-' =-.Jf
with this is its low mortality, 10-8. Carlisle lies to a certain extent inland in {
vale of the Bden, but its mortality of the fifth degree is higher than its positio ',
would lead us to expect; it may probably be placed in the same category ""'_-,.----:5
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 :lff J
e twans, mortality. The principal towns Newcastle, Carlisle, and Sundk
land, have a dedath rate above the average; and ]Jm‘h&m, [Lend :_'
and South Shields, below it.

High Mortality.,

I foir

Recapitulation.

1°. The mortality from Heart Disease in this division is |
ke rion although above that of England and Wales.

2°, Its coasts are washed by the Irish Sea and the German Ocean, and {l
distribution of the mortality from Heart Disease is typmal of wh
obtains thronghout England.

3°, The coast distriets of Northumberland, with their numerous rivers ru.l:lnuig
at right angles to the sea wind and tidal wave have a high marta.hﬁ'
resembling the coastal distriets 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, an
characterized by a low mortality.

5°. 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 =een, is offered t
the winds from the German Ocean. The exposed districts of the penmsu].u, 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 low
mortality. Moreover, the low mortality group of the division adjoins that. o
Yorkshire, and completes the belt of red distriets which stretches from the mouth
of the Humber to that of the Ribble. {
Liverpool, Manchester, and most of the principal towns, except Chester and
Livergost, ete.  Ashton-under-Lyne, have a low mortality.

Recapitulation.

1°. Although a most densely populated division, the mortality from Hear
Beespitulation.  Disease is considerably below the average.
2°. Of thirty-five districts, seven only have a death-rate

the average, and these are all inland.

3°. The twenty-cight low mortality districts are freely exposed to the ¥
from the Irish Sea, and have all their rivers and sea-inlets iIl.
direction caleulated to receive one or more of the prevalent sea
winds,

EECTION IX.

XI. Monwmouthshire and Wales Division.—This division has the lowes
mortality, 9-4, of all the eleven; it has but one county, Brecom,
Mt that has a death rate above the mean annual average. Like
England, Wales has a ridge of hills extending from north to soutl
and separating its water-sheds. We may divide them into the Coastal an
Inland Watershed ; or, the Western and Eastern.
The districts of the Coastal Watershed may be divided into three amphitheatr

The northern extends from the extreme north-west point of
gl i Isle of Anglesey to the Point of Air, the extreme north-
Flintshire ; it comprises five districts, three of which have a
of mortality the lowest but one; one, Holywell, of the third degree, and on
Asaph, one degree above the average ; coincident with the low death-rate of the fou
is the fact that they all look 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.
St 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 cax
afford ; perchance some social cause is here existing, which is the cause of the
excess of mortality similar to what we have seen on the eastern coast. The
inland valley system of this district is intricate and not well disposed for air-flushin

the population in it, however, is sparse, and could hardly dominate the death

of the district.
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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.

BECTION 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

WestMillsl  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 eastern seas: the Severn valley has the old red sandstone hills of
Herefordshire, and the new red sandstone hills of Shropshire on the west and
and the new red sandstone hills of Staffordshire and oolitic range of Glouce
shire on the east and south. In Herefordshire there are some of the so
of the Wye and the fully formed river runs through this county at right angles to
the course of the winds from the sea. The riparial distriets of this beantiful v
country all have a high mortality, and form a remarkable triar
group, which has its apex at Brecon, one of the Welsh district
and its base inland, extending from Church Stretton to Aleester. This group j?:
separated from the high mortality group of Gloucester to the south of the Severn
by a series of districts of low mortality, which follow the course of the Severn
Avon into Warwickshire. This last remarkable series is in
direct axis of the prevailing south-westerly wind which comes in
mediately from the Bristol Channel, and is nearly continuous with a similar
that follows the courses of the rivers which arise at the intervening ridge o
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 maortality districts stretching from sea to
The northern part of this division comprehends the heights of Staffordshire
Warwickshire, which give rise to the south-west sources of the Trent; wi
elevated country we find a group of districts, including Birmingham, all ¥
a low death-rate from Heart Disease. This group is continuous with those d
tricts of low mortality which will be found in the south of Shropshire. A gro
of high mortality is seen to extend from Oswestry to Burton-on-Trent, ne
of which lie immediately to the south of the hills which give origin to some of |
sources of the Severn and the Trent : in fact, this group nearly defines the bound
line between the watershed of Shropshire, Staffordshire, and Warwickshire, ‘ax
that of Cheshire. On a reference to the small map of the counties, it will be
scen how strongly the counties of Hereford 17-5, and Worcester 156, stand
out, with their intense blue, indicating high mortality; essentially m
surrounded on all sides, they have no equal in mortality except in the coun
Wilts 16:0, and Berks 166, which are separated from them by Gloucester, thre 1
which the series of low mortality riparial districts of the Severn and Avon are f
Within this division there are five districts of the greatest mort
Leominster 188, Weokly 205, Upton-on-Severn 197, North

Hignest Bl Leach 20°1, 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 Mortality.

Low Mortality.
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TABLE III

Diistricts having the Highest Mortality from Heart Disease and Dvopay.

i
CovsTEs. DistRioT=. | Martality
%E i Beroran dean Dﬂh:"l
! kg Ooourartios. 1-61. and
sksd ]
N Name. Ko Hame. 1861,

4 | Hants, 113 | Alreaford . 2049 — 7401 [ 159
- - 118 | Andover, . a1 — 17,198 | 352
17 | Wilts, 260 | Warminster, a7 Woollen Cloih, 16,505 %0

ke 263 | Alderbury, . 252 — 14,839 | 327

5 i 265 | Wiltom, . . T Carpets, . . . 10,703 | 258
i s 266 | Tisbury, . 356 Quarries, . . . 10,028 | 224
18 | Domset, . | 275 | Dorchester, 285 — 24,887 | 469
i T 277 | Beauminster, 336 Hemp, Flax, . - 13,928 | 206
19 | Devon, . 292 | Crediton, . . 348 Woollen Stuils, 21,001 | am
- bt 294 | 8. Moulion, . 393 == 19,688 | 382
31 | Somerset, | 320 | Wincanton, . 209 |Gloves, . . . . | 20,405 | 410
i ,.. 321 | Frome, 191 Woollen Cloth, Coal, | 24,616 | 610
22 | Glo'ster, .. | 333 | Duorsley, . . 21-3 Woollen Cloth, 14,067 | 284
o i M1 | North Leach, 872 — 10940 | 220
23 | Mereford, | 349 | Weobly, . . 39-3 o 8,867 | 182
= = 351 | Leominster, . . 322 —_ 15201 | 286
26 | Worcester, | 388 | Upton-on-Severn, 25:1 Gloves, 19,540 | 384
Mean Total | Total

a0-8 271,807 | G464

Cloth, .
35 | W. Riding, | 493 | Otley, . 172 Worsted, . 20,022 | 548

Dhistricts having the Lowest Movtality from Heart Disease and Dropsy.

16 | Norfolk, . | 230 | Tunstead, . 402 | Coal, Copper, . . | 15086 | o7
43 | Carmarthen,| 586 | Lianelly, . 159 | T, Tom . . . | akyés @ 0il
| Candigan, | 598 | Tregaron, . FEECT 7 T B 7
14 | Merionoth, | 618 | Festiniog, 27-4 | Slate, Copper, . . | 17,225 | 108
k Moean g Total | Total

a2 68,604 | 490
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most chill, and when the exhalations of the night are most noxious; it cannot
therefore be wondered at that a large proportion of this class are to be found
amongst those who succumb to rhenmatism 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
Froatisel case ; and again, the map shows us, if it be true that rheumat
Heart Disease is the most prevalent form of that disease
England, that localities having the characters which have been set ‘ﬁ:rl‘.h
coincident with a high death-rate, should not be selected for residence by thes
who wish to avoid the risk of evoking a disease to which their bodies s '
already too prone.

These are two practical points of immense importance to the
practitioner and his patient; but the facts already detailed involve a g -=f'_i
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 beneficial effects of free
ventilation, and one which we should ever remember when*buﬂding our street
our houses, and our hospitals.

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

from Heart Disease is altogether physical, I incline to the view
Infinenss of Soa- 5l
Winds, both Physical that there is a chemical element as well in nperauﬂn, I think

e that ozone may not play an unimportant part in destroying

the material of rheumatism ; if so, in the wards and chambers where
it O of rhenmatic fever lie, we should not only take care that
oane inbed-  ventilation is perfect without draught, but that the atmosp

S is impregnated with artificially formed ozone; this exp -..--u.-.l.-_-
I feel, is worth a trial : I know its efficacy in fever,

On one thing 1 feel confident, that the removal, as soon as
a patient suffering either from the chronic or the acute form of rhe
to a locality unfavourable for the development of the disease, is quim S
in order to expedite recovery.

BECTION IIL

The colouring of the map is so arranged as to show six degrees of mortality
three above and three below the average, 12. The highest mort

Cotaering of tra sap. 18 indicated by the deepest blue, and the lowest by the
red ; the intermediate shades lessen in depth as they approach

the average line. The highest or first degree of mortality indicates 19, 20, 21
R | pwmﬂs to every 10,000 living, as the annual average P
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. ThBBB
degrees of high mortality are coloured in different shades of blue.

The districts having a mortality below the average are coloured red,
different shades, the lightest being next to the light blue.










