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I propose in this memoir to deduce, by fair reasoning from acknowledged
facts, a more definite notion than now exists of the meaning of the word
•* kinship.” It is my aim to analyze and describe the complicated con
nexion that binds an individual, hereditarily, to his parents and to his
brothers and sisters, and, therefore, by an extension of similar links, to his
more distant kinsfolk. I hope by these means to set forth the doctrines
of heredity in a more orderly and explicit manner than is otherwise prac
ticable.
From the well-known circumstance that an individual may transmit to
his descendants ancestral qualities which he does not himself possess, we
are assured that they could not have been altogether destroyed in him, but
must have maintained their existence in a latent form. Therefore each
individual may properly be conceived as consisting of two parts, one of
which is latent and only known to us by its effects on his posterity, while
the other is patent, and constitutes the person manifest to our senses.
The adjacent and, in a broad sense, separate lines of gTowth in which
the patent and latent elements are situated, diverge from a common group
and converge to a common contribution, because they were both evolved
out of elements contained in a structureless ovum, and they, jointly, con
tribute the elements which form the structureless ova of their offspring.
The annexed diagram illustrates my meaning, and serves to show clearly
that the span of each of the links in the general chain of heredity extends
from one structureless stage to another, and not from person to person :—
Structureless f ..........Adult Father
elements in •
Father
I ......... Latent in Father.
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I will now proceed to consider the quality of the several relationships
by which the above terms are connected together.
The observed facts of Reversion enable us to prove that the latent ele
ments must be greatly more varied than those that are personal or patent.
The arguments are as follows:—(1) there must be room for very great
variety, because a single strain of impure blood will reassert itself after more
than eight generations; (2) an individual has 256 progenitors in the eighth
degree, if there have been no ancestral intermarriages, while under the
ordinary conditions of social and neighbourly life he will certainly have
had a considerable, though a smaller number of them ; (3) the gradual
waning of the tendency to reversion as the generations increase conforms
to what would occur if each fresh marriage contributed a competing ele
ment for the same place, thus diluting the impure strain until its relative
importance was reduced to an insignificant amount. It follows from these
arguments that for each place among the personal elements there may
exist, and probably often does exist, a great variety of latent elements that
formerly competed to fill it.
I have spoken of the primary elements as they exist in the newly im
pregnated ovum, where they are structureless but contain the materials out
of which structure is evolved j the embryonic elements are segregated
from among them. On what principle are they segregated ? Since for
each place there have been many unsuccessful but qualified competitors,
it must have been on some principle whose effects may be described as
those o
f “ Class Representation,”using that phrase in a perfectly general
sense as indicating a mere fact, and avoiding any hypothesis or affirmation
on points of detail, about most, if not all, of which we are profoundly
ignorant. I give as broad a meaning to the expression as a politician
would give to the kindred one, a “ representative assembly.” By this he
means to say that the assembly consists of representatives from various
constituencies, which is a distinct piece of information so far as it goes, and
is a useful one, although it deals with no matter of detail; it says nothing
about the number of electors, their qualifications, or the motives by which
they are influenced ; it gives no information as to the number of seats ;
it does not tell us how many candidates there are usually for each seat,
nor whether the same person is eligible for, or may represent at the
same* time, more than one place, nor whether the result of the elections
at one place may or may not influence those at another (on the principle of
correlation). After these explanations there can, I trust, be no difficulty in
accepting my definition of the general character of the relation between
the embryonic and the structureless elements, that the former are the
result of election from the latter on some method of Class Representation.
The embryonic elements are developed into the adult person. “ Deve
lopment ” is a word whose meaning is quite as distinct in respect to form,
and as vague in respect to detail, as the phrase we have just been con-
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sidering; it embraces the combined effects of growth and multiplication,
as well as those of modification in quality and proportion, under both
internal and external influences. If we were able to obtain an approximate
knowledge of the original elements, statistical experiences would no doubt
enable us to predict the average value of the form into which they would
become developed, just as a knowledge of the seeds that were sown would
enable us to predict in a general way the appearance of the garden when
the plants had grown up ; but the individual variation of each case would
<)fcourse be great, owing to the large number of variable influences concerned
in the process of development.
The latent elements in the embryonic stage must be developed by a
parallel, I do not say by an identical process, into those of the adult stage.
Therefore, to avoid all chance of being misapprehended when I collate
them, I will call, in the diagram I am about to give (see fig. 1, p. 398),
the one process ** Development a ” and the other “ Development
It is not intended to affirm, in making these subdivisions, that the em
bryonic and adult stages are distinctly separated ; they are continuous, and
it is impossible but that they should overlap, some elements remaining
embryonic while others are completely formed. Nevertheless the two,
speaking broadly, may fairly be looked upon as consecutive.
Again, the two processes are not wholly distinct; on the contrary, the
embryo, and even the adult in some degree, must receive supplementary
contributions derived from their contemporary latent elements, because
ancestral qualities indicated in early life frequently disappear and yield
place to others. The reverse process is doubtful; it may exist in the
embryonic stage, but it certainly does not exist in a sensible degree in
the adult stage, else the later children of a union would resemble their
parents more nearly than the earlier ones.
Lastly, I must guard myself against the objection that though structure
is largely correlated, I have treated it too much as consisting of separate
elements. To this I answer, first, that in describing how the embryonic
are derived from the structureless elements, I expressly left room for a
small degree of correlation ; secondly, that in the development of the adult
elements from the embryonic there is a perfectly open field for natural selec
tion, which is the agency by which correlation is mainly established; and,
thirdly, that correlation affects groups of elements rather than the complete
person, as is proved by the frequent occurrence of small groups of per
sistent peculiarities, which do not affect the rest of the organism, so far as
we know, in any way whatever.
The ground we have already gained may be described as follows:—
Out of the structureless ovum the embryonic elements are taken by
Class
Representation, and these are developed (a) into the visible adult
individual ; on the other hand, returning to our starting-point at the
structureless ovum, we find, after the embryonic elements have been segre-
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gated, the large Residue is developed (6) into the latent elements contained
in the adult individual. All this is summarily expressed in the first two
columns of the diagram (fig. 1). I might have inserted vertical arrows to
show the minor connexions between the corresponding stages in the two
parallel processes, but it would have complicated the figure.
In what way do the patent and latent adult elements respectively con
tribute representatives towards the structureless stage of the next genera
tion ? We know that every quality they possess may be transmitted to it,
but it does not follow that they are invariably transmitted. The contri
butions from the patent elements cannot be by “ Class,” because their own
original elements have been themselves specialized, and therefore can
contain no more than one or a few members of each class (which, it is true,
must have been somewhat developed, both in numbers and variety, into
what we may call ** families ” ). Their contributions may therefore be justly
described as being effected on some principle that has resulted in a “ Family
representation,” though whether in the representation of every family I do
not profess to say.
As regards the large variety of adult latent elements, they cannot all be
transmitted, for the following obvious reason—the corresponding qualities
of no two parents can be considered exactly alike; therefore the accumu
lation of subvarieties, if they were all preserved as the generations rolled
onwards, would exceed in multitude the wildest flights of rational theory.
The heritage of peculiarities through the contributions of 1000 consecutive
generations, even supposing a great deal of ancestral intermarriage, must
far exceed what could be packed into a single ovum. The contributions
from the latent adult elements are therefore no more than Representative;
but they have to furnish all the various members of each Class whence its
representatives have afterwards to be drawn. Therefore, bearing in mind what
has been just argued, that it is impossible for the elements of every individual
quality to be contributed, we are driven to suppose, as in the previous
case, a “ Family
repsntaio, ” the similar elements contributed by the
two parents ranking, of course, as of the same family. It is most impor
tant to bear in mind that this phrase states a fact and not an hypothesis ; it
does not mean that each and every Family has just one representative,*
for it is absolutely reticent on all such matters of detail as those I enume
rated when speaking of Class Representation. To show the importance
which I attach to this disclaimer, I may be permitted to mention what
appears to me the most probable modus
namely, that it is in
reality a large selection made out of larger and not out of smaller consti
tuencies than those I have called “ classes,” similar to that which would be
obtained by an indiscriminate conscription: thus, if a large army be drawn
from the provinces of a country by a general conscription, its constitution,
according to the laws of chance, will reflect with surprising precision the
qualities of the population whence it was taken ; each village will be found
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to furnish a contingent, and the composition of the army will be sensibly
vthe same as if it had been due to a system of imJS m sIq mediate representation from the several villages.
£ 2*C
The diagram (fig. 1) expresses the whole of the
o
I
foregoing results ; it begins with the structureless
S ^ °
elements whence the parent individual was formed,
>
and ends with his contributions to the structureless
elements whence his offspring is formed.
'■ I will now inquire what are, roughly speaking, the
relative proportions of the contributions to the ele
ments of the offspring made respectively by the
patent and latent elements of the adult parent. It is
better not to complicate the inquiry by speaking, at
first, of these elements in their entirety, but rather of
some special characteristic: thus, to fix the ideas,
suppose we are speaking about a peculiar skin-mark
in an animal; the peculiarity in question may be
conceived (1) as purely personal, without the con
currence of any latent equivalents, (2) as personal
but conjoined with latent equivalents, and (3) as ex
istent wholly in a latent form. It can be shown that,
g i :
<D
•
£ i i
in the first case, the power of hereditary transmission
fir
:
fl;
:
- «© '
5 «
is exceedingly feeble ; for, notwithstanding some ex
*I
.o
ceptions (as in the lost power of flight in domestic
g g
birds), the effects of the use and disuse of limbs, and
i l l
those of habit, are transmitted to posterity in only a
£
E
v— *— ■'
very slight degree. Again, it can be fairly argued
that many instances which seem at first sight to fall
under case (1), that is, to be purely personal, and to
prove a larger hereditary influence than what I assign
to it, do really belong to case (2) : thus, when indi
viduals born with a peculiar mark are reputed to be
the first of their race in whom it had ever appeared,
A 9 Q
it would be hazardous in the extreme to argue that
the latent elements of that mark were wholly deficient
3 ’-fl •
3 :
a© o in them. It is very remarkable (I was indebted for a
3 © g knowledge of this fact to Mr. Tegetmeier) how nearly
every bar or spot found in any species of an animal
in its wild state may be bred into existence in the
•a
~___- J domesticated variety of that species, showing that the
elements of all these bars and spots are universally
present in all varieties of the species, though their
manifestation may be overborne and suppressed. We
os
therefore see that the hereditary influences of an
Mr. F. Gal ton
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animal with respect to any particular spot are, I will not say in every case,
but certainly on the average o f many
casemuch more numerous
spot had been purely a personal characteristic, without the concurrence of
any latent elements. Bearing this argument in mind, we shall more justly
estimate the import of the statistical evidence to be obtained from breeders of
animals. I should judge, from the impression left
C O L t>
by many scattered statistics, that it is perfectly
safe to affirm that breeders, when they mate two
GALTON £
animals,
each having the same unusual charac
PAPERS
teristic, not through known hereditary trans
mission, but by supposed variation, would con
O
sider themselves fortunate if one quarter of the
progeny inherited that quality. Now these suc
cessful cases are, as I have shown, on the average,
the produce of parents having the peculiarity
not only in a personal but also, to some degree,
in a latent form. We may therefore reasonably
conclude that, had the latter portion been non
existent, the ratio of successful cases would have
been materially diminished.
I should demur, on precisely the same grounds,
to
objections based on the fact of the transmis
II
sion of qualities to grandchildren being more
frequent through children who possess those
qualities than through children who do n ot; for
I maintain that the personal manifestation is, on
the average, though it need not be so in every
case, a certain proof of the existence of some
latent elements.
Having proved how small is the power of
hereditary transmission of the personal elements,
we can easily show how large is the transmission
of the purely latent elements, in the case (3), by
•S
appealing to the well-known facts of Reversion ;
but into these it is hardly necessary for me to
enter at length. The general and safe conclusion
*
*
*
★
is, that the contribution from the patent ele
ments is very much less than from the latent
<Ltc5
& •
®0 \
ones.
1*8 ;
Jo I
If we now.combine our results into a diagram
la 1
35 p u* (fig. 2), showing the fainter streams of heredity
2 II
| s i
by italic lines, and indicating those processes by
w
as
asterisks (*) which were described at length in
the previous figure, we shall easily recognize the complexity of hereditary
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problems. We see that parents are very indirectly and only partially
related to their own children, and that there are two lines of connexion
between them, the one of large and the other of small relative importance.
The former is a collateral kinship and very distant, the parent being de
scended through two stages (two asterisks) from a structureless source, and
he child (so far as that parent is concerned) through five totally distinct
stages from the same source ; the other, but unimportant line of connexion,
is direct and connects the child with the parent through two stages. We
shall therefore wonder that, notwithstanding the fact of an average resem
blance between parent and child, the amount of individual variation should
not be much greater than it is, until we have realized how complete must be
the harmony between every variety and its environments in order that the
variety should be permanent.
We also infer from the diagram how much nearer, and yet how subject to
variation, is the kinship between the children of the same parents; for only
two stages are required to trace back their descent to a common origin,
which, however, proceeds from four separate streams of heredity, namely
the adult patent and latent elements of each of the two parents.
An approximate notion of the nearest conceivable relationship between a
parent and his child may be gained by supposing an urn containing a great
number of balls, marked in various ways, and a handful to be drawn out of
them at random as a sample : this sample would represent the person of a
parent. Let us next suppose the sample to be examined, and a few hand
fuls of new balls to be marked according to the patterns of those found in
the sample, and to be thrown along with them back into the urn. Now
let the contents of another urn, representing the influences of the other
parent, be mixed with those of the first. Lastly, suppose a second
sample to be drawn out of the combined contents of the two urns, to re
present the offspring. There can be no nearer connexion justly conceived
to subsist between the parent and child than between the two samples; on
the contrary, my diagram shows the relationship to be in reality much
more remote, and consisting of many consecutive stages, and therefore
hardly to be expressed by such simple chances. Whenever the balls in
the urns are much of the same pattern, the samples will be alike, but not
otherwise. The offspring of a mongrel stock necessarily deviate in appear
ance from each other and from their parents.
We cannot now fail to be impressed with the fallacy of reckoning inhe
ritance in the usual way, from parents to offspring, using those words in
their popular sense of visible personalities. The span of the true here
ditary link connects, as I have already insisted upon, not the parent with
the offspring, but the primary elements of the two, such as they existed
in the newly impregnated ova, whence they were respectively developed.
No valid excuse can be offered for not attending to this fact, on the ground
of our ignorance of the variety and proportionate values of the primary
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elements: we do not mend matters in the least, but we gratuitously add
confusion to our ignorance, by dealing with hereditary facts on the plan
of ordinary pedigrees—namely, from the persons of the parents to those
of their offspring.
It will be observed that, owing to the clearer idea we have now obtained
of the meaning of kinship and of the consecutive phases of the chain of
life, the various causes of individual variation can be easily and surely
sorted into their proper places. I will mention a few of them, merely as
examples.
Previous to the segregation of the embryonic elements, if the structureless
ones be diverse without any strongly preponderating element, it is impossible
to foresee the character of the embryo, just as it is impossible to foresee
the character of a handful chosen from an urn containing a mixed assem
blage of variously coloured balls ; but if they be not diverse, then the
embryonic elements will be a true sample of the structureless ones, the
conditions of purity of blood are fulfilled, and the offspring will resemble
its parents.
We also see, in the process by which the embryonic elements are ob
tained, how the curious phenomenon may occur of inheritance occasionally
skipping alternate generations.. The more that has been removed from
the structureless group for the supply of the embryonic (which, as we have
seen, is a nearly sterile destination) the less remains for the “ residue,”
too little, it may be, to assert itself by that, the only
prolific, line of
transmission. In the supposed case it would recuperate
itselfduring the
succeeding generation, where the elements in question will have remained
wholly latent, owing to their insignificance in the structureless stage of
that generation, which would be sufficient to secure any portion of it from
selection for the embryonic form.
Again, it is in the process of selection of elements, both latent and
patent, from the adult parents for the structureless stage
of the next gene
ration, where I suppose the curious and unknown conditions usually to occur
through which a change in the habits of life, after the adult age has been
reached, is apt to produce sterility. I may be permitted to remark, hypo
thetically, that this view appears to be corroborated by the fact that many
grains of pollen or many spermatozoa are required to fertilize each ovum,
because, as it would seem, each separate one does not contain a sufficiently
complete representation of the primary elements to supply the needs of an
individual life, and that it is only by the accumulation of several separate
consignments (so to speak) of the representative elements that the necessary
variety is ensured. I argue from this that there is a tendency to a large
individual variation in the constituents of each grain of pollen, or sperma
tozoon, and, by analogy, that there is a similar though smaller tendency
in each ovum ; also that changes in the habits of life may increase this
variation to a degree that involves sterility.
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Lastly, it is often remarked (1) that the immediate offspring of differ
ent races or even varieties resemble their parents equally, but (2) that
great diversities appear in the next and in succeeding generations. In
which stage does the variability occur? It cannot be in the first (class
representation) nor in the second (development), else (1) could not have
been true ; therefore it must be in the third stage. A white parent neces
sarily contributes white elements to the structureless stage of his offspring,
and a black, black ; but it does not in the least follow that the contributions
from a true mulatto must be truly mulatto.
One result of this investigation is to show very clearly that large varia
tion in individuals from their parents is not incompatible with the strict
doctrine of heredity, but is a consequence of it wherever the breed is im
pure. I am desirous of applying these considerations to the intellectual
and moral gifts of the human race, which is more mongrelized than that
of any other domesticated animal. It has been thought by some that
the fact of children frequently showing marked individual variation in
ability from that of their parents is a proof that intellectual and moral
gifts are not strictly transmitted by inheritance. My arguments lead to
exactly the opposite result. I show that their great individual variation
is a necessity under present conditions ; and I maintain that results de
rived from large averages are all that can be required, and all we could
expect to obtain, to prove that intellectual and moral gifts are as strictly
matters of inheritance as any purely physical qualities.
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T he functions of the several Sections of the British Association
differ from those of other Institutions which pursue corresponding
branches of science. We, who compose this Section, are not simply a
Geographical Society, meeting in a hospitable and important provin
cial town, but we have a distinct individuality of our own. We have
purposes to fulfil, which are not easily to be [fulfilled elsewhere;
and, on the other hand, there are many functions performed by
Geographical Societies which we could not attempt without certain
failure. Our peculiarities lie in the brief duration of our existence,
combined with extraordinary opportunities for ventilating new
ideas and plans, and of promoting the success of those that deserve
to succeed. YVe are constituents of a great scientific organization,
which enables us to secure e th attention of representatives of all
branches of science to any projects in which we are engaged; and
if those projects have enough merit to earn their deliberate approval,
they are sure of the hearty and powerful support of the whole
British Association.
These considerations indicate the class of subjects to which our
brief existence may be devoted with most profit. They are such
as may lead to a definite proposal being made by the Committee
of our Section for the aid of the Association generally ; and there
are others, of high popular interest, which cannot be thoroughly
A

I

2

% /C A

/XC 1^

Address to the Geographical Section o f the
discussed except by a mixed assemblage, wbicb includes persons
who are keen critics though not pure geographers, and who have
some wholesome irreverence for what Lord Bacon would have
called “ the idols of the geographical den.”
We may congratulate ourselves that many excellent memoirs
will be submitted to us, which fulfil one or other of these conditions.
They will come before us in due order, and it is needless that I
should occupy your attention by imperfect anticipations of them.
But I must say, that their variety testifies to the abundance of the
objects of geographical pursuit, other than exploration. There is
no reason to fear that the most interesting occupation of geographers
will be gone, when the main features of all the world are known.
On the contrary, it is to be desired, in the interests of the living
pursuit of our science, that the primary facts should be well ascer
tained, in order that geographers may have adequate materials, and
more leisure to devote themselves to principles and relations. I
look forward with eagerness to the growth of Geography as a
science, in the usually accepted sense of that word ; for its problems
are as numerous, as interesting, and as intricate as those of any
other. The configuration of every land, its soil, its vegetable
covering, its rivers, its climate, its animal and human inhabitants,
act and re-act upon one another. It is the highest problem of
Geography to analyse their correlations, and to sift the casual from
the essential. The more accurately the crude facts are known, the
more surely will induction proceed, the further will it go, and, as
the analogy of other sciences assures us, the interest of its results
will in no way diminish.
As a comparatively simple instance of this, I would mention the
mutual effects of climate and vegetation, on which we are at present
very imperfectly informed, though I hope we shall learn much that
is new and valuable during this Meeting. Certain general facts are
familiar to u s : namely, that rain falling upou a barren country drains
away immediately. It ravages the hill-slopes, rushes in torrents
over the plains, and rapidly finds its way to the sea, either by rivers
or by subterranean water-courses, leaving the land unrefreshed
and unproductive. On the other hand, if a mantle of forest be
nursed into existence, the effects of each rainfall are far less sudden
and transient. The water has to soak through much vegetation
and humus before it is free to run over the surface ; and, when it
does so, the rapidity of its course is checked by the stems of
the vegetation. Consequently, the rain-supplies are held back and
stored by the action of the forest, and the climate among tho trees
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becomes more equable and humid. We also are familiar with the
large differences between the heat-radiating power of the forest
X ar*d °f the desert, also between the amount of their evaporation;
but we have no accurate knowledge of any of these data. Still
less do we know about the influences of forest and desert on the
rate of passage, or upon the horizontality, of the water-laden winds
from the sea over the surface of the land: indeed I am not aware
that this subject has ever been considered, although it is an
essential element in our problem. If we were thoroughly well
informed on the matters about which I have been speaking, we
might attempt to calculate the precise difference of climate under
such and such conditions of desert and of forest, and the class of
experiences whence our data were derived, would themselves fur
nish tests of the correctness of our computations. This will serve
as an example of what I consider to be the geographical problems
of the future; it is also an instance of the power of man over the
phenomena of nature. He is not always a mere looker-on, and a
passive recipient of her favours and slights ; but he has power, in
some degree, to control her processes, even when they are working
on the largest scale. The effects of human agency on the aspect
of the earth would be noticeable to an observer far removed from
it. Even were he as distant as the moon is, he could see them ;
for the colour of the surface of the land would have greatly varied
during historic times, and in some places the quantity and the drift
of cloud would have perceptibly changed. It is no trifling fact in
the physical geography of the globe, that vast regions to the east
of the Mediterranean, and broad tracts to the south of it, should
have been changed from a state of verdure to one of aridity, and
that immense European forests should have been felled.
We are beginning to look on our heritage of the earth much as a
youth might look upon a large ancestral possession, long allowed
to run waste, visited recently by him for the first time, whose
boundaries he was learning, and whose capabilities he was be
ginning to appreciate. There are tracts in Africa, Australia, and
at the Poles, not yet accessible to geographers, and wonders may
be contained in them ; but the region of the absolutely unknown
is narrowing, and the career of the explorer, though still brilliant,
is inevitably coming to an end. The geographical work of the
future is to obtain a truer knowledge of the world. I do not mean
by accumulating masses of petty details, which subserve no com
mon end, but by just and clear generalizations. We want to know
# all that constitutes the individuality, so to speak, of every geograa
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phical district, and to define and illustrate it in a way easily to be
understood; and we have to use that knowledge to show how the
efforts of our human race may best conform to the geographical
conditions of the stage on which we live and labour.
I trust it will not be thought unprofitable, on an occasion like
this, to have paused for a while, looking earnestly towards the
future of our science, in order to refresh our eyes with a sight of
the distant land to which we are bound, and to satisfy ourselves that
our present efforts lead in a right direction.
The work immediately before us is full of details, and now claims
your attention. There is much to be done and discussed in this
room, and I am chary of wasting time by an address on general
topics. It will be more profitable that I should lay before you two
projects of my own about certain maps, which it is desirable that
others than pure geographers should consider, and on which I shall
hope to hear the opinions of my colleagues in the Committee-room
of this Section.
They both refer to the Ordnance Maps of this country, and the
first of them to the complete series well known to geographers, that
are published on the scale of one inch to a mile. It is on these
alone that I am about to speak; for, though many of my remarks
will be applicable more ;or less to the other Government map pub
lications, I think it better not to allude to them in direct terms, to
avoid distracting attention by qualifications and exceptions.
English geographers are justly proud of these Ordnance Maps of
their country, whose accuracy and hill-shading are unsurpassed
elsewhere, though the maps do not fulfil, in all particulars, our
legitimate desires. I shall not speak here of the absence from the
coast-maps of the sea
dat,such as the depth and character of the
bed of the sea, its currents and its tides (although these are deter
mined and published by another Department of the Government,
namely, the Admirality), neither shall I speak of the want of a
more frequent revision of the sheets, but shall confine myself to
what appear to be serious, though easily remediable, defects in the
form and manner of their publication. It is much to be regretted
that these beautiful and cheap maps are not more accessible. They
are rarely to be found even in the principal booksellers’ shops of
important country towns, and I have never observed one on the
bookstall of a railway station. Many educated persons seldom, if
ever, see them, they are almost unknown to the middle and lower
classes; and thus an important work, made at the expense of the
public, is practically unavailable to a large majority of those
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interested in it, who, when they want a local map, are driven to
use a common and inferior one out of those which have the com
mand of the market. I am bound to add, that this evil is not
peculiar to our country, but is felt almost as strongly abroad,
especially in respect to the Government maps of France. I account
for it by two principal reasons. The first is, that the maps are
always printed on stiff paper, which makes them cumbrous and
unfit for immediate use: it requires large portfolios or drawers,
to keep them smooth, clean and in separate sets, and an unusually
large table to lay them out side by side, to examine them com
fortably, and to select what is wanted. These conditions do not
exist on the crowded counter of an ordinary bookseller’s shop,
where it is impossible to handle them without risk of injury, and
without the certainty of incommoding other customers. Moreover,
their stiffness and size, even when published in quarter-sheets,
make them most inconvenient to the purchaser. Either he has to
send them to be mounted in a substantial and therefore costly
manner, or he must carry a roll home with him, and cut off the
broad ornamental borders, and divide the sheet into compartments
suitable for the pocket, which, to say the least, is a troublesome
operation to perform with neatness. The other of the two reasons
why the maps are rarely offered for sale, is that the agents for
their publication are themselves map-makers, and therefore com
petitors, and it is not to be expected of human nature that they
should push the sale of maps adversely, in however small a degree,
to their own interests.
The remedy I shall propose for the consideration of the Com
mittee of this Section is, to memorialize Government to cause an
issue of the maps to be made in quarter-sheets on thin paper, and
to be sold, folded into a pocket-size, like the county maps seen at
every railway station, each having a portion of an index-map
impressed on its outside, to show its contents and those of the
neighbouring sheets, as well as their distinguishing numbers.
Also, I would ask that they should be sold at every “ Head Postoffice ” in the United Kingdom. There are about seven hundred of
these offices, and each might keep nine adjacent quarter-sheets in
stock, the one in which it was situated being the centre of the nine.
An index-map of the whole survey might be procurable at each of
these post-offices, and, by prepayment, any map not kept in stock
might be ordered at any one of them, and received in the ordinary
course of the post. This is no large undertaking that I have pro
posed. The price of a quarter-sheet in its present form, which is
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more costly than what I ask for, is only sixpence, therefore the
single complete set of nine sheets for each office has a value of not
more than four shillings and sixpence, and for all the seven hundred
Head Post-offices, of not more than 160/.
I believe that these simple reforms would be an immense public
boon, by enabling any one to buy a beautiful and accurate pocketmap of the district in which he resides for only sixpence, and without
any trouble. They would certainly increase the 6ale of Govern
ment maps to a great extent, they would cause the sympathies
of the people and of their representatives in Parliament to be
enlisted on the side of the Survey, and they would probably
be imitated by Continental nations.
It has often been objected to any attempt to increase the sale of
*Government maps, that the State ought not to interfere with private
enterprise. I confess myself unable to see the applicability of that
saying. It would be an argument against making Ordnance Maps
at all: but the nation has deliberately chosen to undertake that
work, on the ground that no private enterprise could accomplish it
satisfactorily; and, having done so, I cannot understand why it
should restrict the sale of its own work in order to give a fictitious
protection to certain individuals, against the interests of the public.
It seems to me to be a backward step in political economy, and one
that has resulted in our getting, not the beautiful maps for which
we, as taxpayers, have paid, but copies, or reductions of them, not
cheaper than the original, and of very inferior workmanship and
accuracy.
So much for the first of the two projects which I propose to bring
before the consideration of the Committee of this Section. It is
convenient that I should preface my second one with a few
remarks on colour-printing, its bearing on the so-called “ bird’seye views,” and its recent application to cartography. Colour
printing is an art which has made great advances in recent years,
as may be seen by the specimens struck off in the presence of
visitors to the present International Exhibition. One of these
receives no less than twenty-four consecutive impressions, each of a
different colour from a different stone. This facility of multiplying
U coloured drawingywill probably lead to a closer union than hereto
fore between geography and art. There is no reason now why
“ bird’s-eye views” of largo tracts of country should not be deli
cately drawn, accurately coloured, and cheaply produced. We all
know what a geographical revelation is contained in a clear view
from a mountain top, and we also know that there was an immense
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demand for the curiously coarse bird’s-eye views which were
published during recent wars, because^ even such as they >are )
capable of furnishing a more pictorial idea of the geography of a
country than any map. It is therefore to be hoped, that the art of
designing the so-called “ bird’s-eye views ” may become studied,
and that real artists should engage in it. Such views of the environs
of London would form very interesting, and it might be, very artistic
pictures.
The advanoe of colour-printing has already influenced cartography
in foreign countries, and it is right that it should do so, for a black
and white map is but a symbol—it can never be a representation of
the many-coloured aspects of Nature. The Governments of Belgium,
Russia, Austria, and many other countries, have already issued
coloured maps; but none have made further advance than the Dutch,
whose maps of Java are printed with apparently more than ten
different colours, and succeed in giving a vivid idea of the state of
cultivation in that country.
I now beg to direct your attention to the following point. It is
found that the practice of printing maps in more than one colour
has an incidental advantage of a most welcome kind, namely, that
it admits ofJ^asy revision, even the most ^beautifully executed
maps, for the following reason. The hill-work, in which the deli
cacy of execution lies, is drawn on a separate plate, having per
haps been photographically reduced; this has never to be touched,
because the hills are permanent. But it is in the plate which con
tains nothing else but the road-work where the corrections have to
be made, and that is a very simple matter. I understand that the
Ordnance Survey Office has favourably considered the propriety of
printing at some future time an edition of the one-inch maps on this
principle, and at least in two colours—the one for the hills and the
other for the roads.
This being stated, I will now proceed to mention my second
proposal.
Recollecting what I have urged about the feasibility of largely
increasing the accessibility and the sale of Government maps, by
publishing them in a pocket form and selling them at the Head
Post-offices, it seems to mo a reasonable question for the Committee
of this Section to consider whether Government might not be memo
rialised to consider the propriety of undertaking a reduced Ordnance
Map of the country, to serve as an accurate route-map and to fulfil
the demand to which the coarse county maps, which are so largely
sold, are a sufficient testimony. The scale of the reduced Govern
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ment Map of France corresponds to what I have in view; it is one
of 5 miles to an inch, within a trifle (g-a^000 of Nature), which is
just large enough to show every lane and footpath. Of course it
would be a somewhat costly undertaking to make such a map, but
much less so than it might, at first sight, appear. Its area would bo
only one twenty-fifth that of the ordinary Ordnance Map, and the
hill-work of the latter might perhaps be photographically reduced
and rendered available at once. The desirability of maps such as
these, accurately executed and periodically revised, is undoubted
while it seems impossible that private enterprise should supply them
except at a prohibitive cost, because private publishers are neces
sarily saddled with the cost of re-obtaining much of what the Ord
nance Survey Office has already in hand for existing purposes. A
Government Department has unrivalled facilities for obtaining a
knowledge of every alteration in roads, paths, and boundaries of
commons, and Government also possesses an organized system in the
post-offices, fitted to undertake their sale. The production of an
accurate route-map seems a natural corollary to that of the larger
Ordnance Maps, and has been considered to be so by many Conti
nental Governments.
I therefore intend to propose to the Committee of this Section to
consider the propriety of memorialising Government to cause en
quiries to be made as to the cost of construction, and the probability
of a remunerative sale, of maps such as those 1 have described; and,
if the results are satisfactory, to undertake the construction of a
reduced Ordnance Map, on the same scale as that of France, to be
printed in colours, and frequently revised.
These, then, are the two projects to which I alluded—the one to
secure the sale of one-inch Ordnance Maps, on paper folded into a
pocket form, to be sold at the Head Post-offices of the United King
dom, 700 or thereabouts in number, each office keeping in stock the
maps of the district in which it is situated; and the other to obtain
a reduced Ordnance Map of the kingdom, on the scale of about 5 miles
to an inch, to fulfil all the purposes of a road map, and to be sold
throughout the country at the post-offices, in the way I have just
described.
I will now conclude my Address, having sufficiently taxed your
patience, and beg you to join with me in welcoming, with your best
attention, the eminent Geographers, whose communications are about
to be submitted to your notice.
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