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Natural History memoir, made from new observations during
the same journey. In addition the Committee have received
from Mr. Guy Le Strange, and published, observations and
notes made by him during a recent journey east of Jordan. The
results of the survey, so far as it has been completed, will appear
in a map reduced to a scale of about three miles to an inch,
showing the country on both sides of the river Jordan, instead
of on the western side only,  This portion of the work is under
the direction of Col. Sir Charles Wilson, K.C.M.G., F.R.S.
The Society has also issued during the last year a popular
account, by Prof. Hule, of his recent journey, called * Mount
Seir,” and reprints of Capt. Conder’s popular books, ¢ Tent
Work in Palestine ” and ¢ Heth and Moab.,” Finally, the
Committee have completed the issue of their great work, the
“ Survey of Western Palestine,” with the last volumes of
“ Jerusalem,” the ** Flora and Fauna,” and a portfolio of plates
showing the excavations and their results,

SECTION H
ANTHROPOLOGY
OPENING ADDRESS BY FRANCIS GALTON, F.R.S., ETC,
PRESIDENT OF THE ANTHROPOLOGICAL INSTITUTE,
PrESIDENT OF THE SECTION

THE object of the Anthropologist is plain.  He seeks to learn

what mankind really are in body and mind, how they came to be
whit they are, and whither their races are tending; but the

fethods by
extremely diverse.
jurist, the historian,

which this definite inquiry has to be pursued are
Those of the geologist, the antiquarian, the
the philologist, the traveller, the artist, and
the statistician, are all employed, and the Science of Man pro-
gresses through the help of specialists. Under these circum-
stances, I think it best to follow an example occasionally set by
presidents of scctions, by giving a lecture rather than an address,
selectitg for my subject one that has long@been my favourite pur-
suit, on which I have been working with fresh data during many
_recent months, and about which 1 have somethihg new to
say.

‘My data were the Family Records entrusted to me by persons
living in all parts of the country, and 1 am now glad to think
that the publication of some first-fruits of their analysis will show
to many careful and intelligent correspondents that their pains-
taking has not been thrown away. I shall refer to only a part
of the work already completed, which in due time will be pub-
lished, and must be satisfied if, when 1 have finished this address,
some few ideas that He at the root of heredity shall have been
clearly apprehended, and their wide bearings more or less dis-
tinctly perceived. I am the more desirous of speaking on
heredity, because, judging from private conversations and in-
quiries that are often put to me, the popular views of what
may be expected from inheritance scem neither clear nor
just.

The subject of my remarks will be ““ Types and their Inherit-
ance.” 1 shall discuss the conditions of the stability and in-
stability of types, and hope in doing so to place beyond doubt
the existence of a simple and far-reaching law that governs
hereditary transmission, and to which [ oncg before ventured
to draw atiention, on far more slender evidence than I now
possess.

It is some years since I made an extensive series of experiments
on the produce of seeds of different size but of the same species.
They yielded results that seemed very noteworthy, and I used
them 2s the basis of a lecture before the Royal Institution on
February g, 1877. It appeared from these experiments that the
offspring did 7o/ tend to resemble their parent seeds in size, but
to be always more mediocre than they—to be smaller than the
parents, if the parents were large : to be larger than the parents,
if the parents were very small.  The point of convergence was
considerably below the average size of the seeds contained in the
large bagful I bought at a nursery-garden, out of which I selected
those that were sown.

The experiments showed further that the mean filial regression
towards mediocrity %as directly proportional to the parental
deviation from it.  This curious result was based on s> many
plantings, conducted for me by friends living in various parts of
the country, from Nairn in the north to Cornwall in the south,
during one, two, or even three generations of the plants, that 1
could entertain no doubt of the truth of my conclusions.  The
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exact ratio of regression remained a little doubtful, owing to
variable influences ; therefore I did not attempt to define it.
After the lecture had been published, it occurred to me that the
grounds of my misgivings might be urged as objections to the
general conclusions. 1 did not think them of moment, but as
the inquiry had been surrounded with many small difficulties anid
matters of detail, it would be scarcely possible to give a brief
and yet a full and adequate answer to such objections.  Also, 1
was then blind to what I now perceive to be the simple explav-
ation of the phenomenon, so I thought it better to say no mor:
upon the subject until I should obtain independent evidence.
It was anthropological evidence that 1 desired, caring only for
the seeds as means of throwing light on heredity in man. I
tried in vain for a long and weary time to obtain it in sufficient
abundance, and my failure was a cogent motive, together with
others, in inducing me to make an offer of prizes for family
records, which was largely responded to, and furnished me last
year with what T wanted. I especially guarded myself against
making any allusion to this particular inquiry in my prospecias,
fest  bias should be given to the returns. I now can secuvely
contemplate the pessibility of the records of height having heen
frequently drawn up in a careless fashion, because no amount of
unbiassed inaccuracy can account for the results, contrasted in
(heir values but concurrent in their significance, that are
derived from comparisons between different groups of the
returns,

An analysis of the

records fully confirms and goes far bey ond
the concludions 1 obtained from the sceds. It gives the numerical
value of the regression towards mediocrity as from I to § with
unexpected coherence and precision, and it supplies me with the
class of facts I wanted to investigate—the degrees of family
likeness in different degrees of kinship, and the steps through
which special family peculiarities hecome merged into the typical
characteristics of the race at large.

The subject of the inquiry on which I am about to speak was
Hereditary Stature. My data consisted of the heights of 930
adult children and of thelr respective parentages, 205 in number.
In every case ! transmuted the female statures to their corre-
sponding male equivalents and used them in their transmute.l
firm, so that no objection grounded on the sexual difference of
stature need be raised when I speak of averages. The factor [
weed was 1708, which is equivalent to adding a little less than
one-twelfth to each female height, Tt differs a very little from
the factors employed by other anthropologists, who, moreover,
differ a trifle between themselves ; anyhow it suits my data better
than 1°07 or 1-09. The final result is not of a kind to be
affected by these minute details, for it happened that, owing to
a mistaken direction, the computer to whom I first entrusted the
figures w-ed a somewhat different factor, yet the result came out
closely the same.

I shall explain with fulne.s why I chose stature for the subject
of inquiry, because the peculiarities and points to be attended to
in the investigation will manifest themselves best by doing so.
Manv of its advantages are obvious enough, such as the ease and
frequency with which its measurement s made, its practical
constancy during thirty-five years of middie life, its small depen-
dence on differences of brinzing u», and its inconsiderable in-
fiuence on the rate of mortality. Oyrher advantages which are
not equally obvious are no less great. One of these lies in the
fact that stature is not a simple element, but a sum of the accu-
mutated lengths or thicknesses of more than a hundred bodily
parts, each so distinct from the rest as to have earned a name by
which it can be specified.  The list of them includes about fifty
separate bones, situated in the skull, the spine, the‘pel\'xs, the
two legs, and the two ankles and feet. The bones in both the
lower Limbs are counted, because it is the average length of these
two limbs that contributes to the reneral stature. The cartilages
interposed between the bones, WO at each joint, are rather more
numerous than the bones themselves. The fleshy parts of x'he
scalp of the head and of the soles of the feet conclude the hst,
Account should also be taken of the shape and set of many of
the bones which conduce to a more or less arched instep, straight
back, or high head. I noticed in the skeleton of O’Brien, the
' { Surgeons, which is, 1 believe, the

Irish giant, at the College of ) :
rallest skeleton in any museint, that his extraordinary stature
a trifle increased if the

of about 7 feet 7 inches would have been !
faces of his dorsal vertebre had been more parallel and his back
consequently straighter. )

The beautiful regularity in the statures of a population, wheun-
ever they are statistically marshalled in the order of their heights,
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is due to the number of variable elements of which the stature is
the sum. The best illustrations I have seen of this regularity
were the curves of male and female statures that | obtained from
the careful measurements made at my Anthropometric Labomtory
in the International Health Exhibition last year. They were
almost perfect.

The multiplicity of elements, some derived from one progeni-
tor, some from another, must be the cause of a fact that has
proved very convenient in the course of my inquiry. It is that
the stature of the children depends closely on the average stature
of the two parents, and ‘may be considered in practice as having
nothing to do with their individual beights. The fact was proved
as follows :—After transmuting the female measurements in the
way already explained, I sorted the children of parents who
severally differed 1, 2, 3, 4, and 5, or more inches into separate
groups. Each group was then  divided into similar classes,
showing the number of cases in which the children differed I, 2,
3, &c., inches from the common average of the children in their
respective families. 1 confined my inquiry to large families of
six children and upwards, that the common average of each
might be a trustworthy point of reference. The entries in each
of the different groups were then seen to run in the same way,
except that in the last of them the children showed a faint
tendency to fall into two sets, one taking after the tall parent,
the other after the short one, Therefore, when dealing with the
transmission of stature from parents to children, the average
height of the two parents, or, as I prefer to call it, the *“ mid-
parental ™ height, is all we need care to know about them.

It must be noted that I use the word parent without specifying
the sex. The methods of statistics permit us to employ this
abstract term, because the cases of a tall father being married to
a short mother are balanced by those of a short” father being
married to a tall mother. I use the word ** parent 7 to save a com-
plicatin due to a fact brought out by these inquiries, that the
height of the children of both sexes, but especially that of the
daughters, takes after the height of the father more than it does
after that of the mother. My present data are insufficient to
determine the ratio satisfactorily,

Anothergreat merit of stature as a subject for inquiries into
heredity is that marriage selection takes little or no account of
shortness or tallness. There are undoubtedly sexual preferences
for moderate contrast in height, but the marriage choice appears
to be guided by so many and more important considerations that
questions of stature exert no perceptible influence upon it. This
is by no means my only inquiry into this subject, but, as regards
the present data, my test lay in dividing the 205 male parents
and the 205 female parents each into three groups—tall, medium.
and short (medium being taken as 67 inches and upwards to 70
inches)—and in counting the number of marriages in each poss-
ible combination between them. The result was that men and
women of contrasted heights, short and tall or tall and short,
married just about as frequently as men and women of similar
heights, both tall or both short ; there were 32 cases of the one
to 27 of the other. 1In applying the law of probabilities to
investigations into heredity of stature, we may regard

haphazard.

The advantages of stature as a subject in which the simple
laws of heredity may be studied will now be understood. It is
a nearly constant value that is frequently measured and recorded,
and its discussion is little entangled with considerations of nur.
ture, of the survival of the fittest, or of marriage selection, We
have only to consider the mid-parentage and not to trouble our-
selves about the parents separately.  The statistical variations of
Stature are extremely regular, so much so that their general con-
formity with the results of caleulations based on the abstract law
of frequency of error is an accepted fact by anthropologists, 1

have made much use of the properties of that law in cross-testing |

my various conclusions, and always with success.

‘The only drawback to the use of stature is its small variability,
One-half of the population with whom I dealt varied less than
1'7 inch from the average of all of them, and one-half of the
offspring of similar mid-parentages varied less than 1'5 inch
from the average of their own heights.  On the other hand, the
precision of my data is so small, partly due to the uncertainty
In many cases whether the height was measured with the shoes
on or off, that I find by means of an independent inquiry that
each observation, taking one with another, is liable to an error
that as often as not exceeds % of an inch.
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It must be clearly understood that my inquiry is primarily into

the inheritance of different deg¥ees of tallness and
That is to say, of measurements made from the crown of the
head to the level of mediocrity, upwards or downwards as the
case may be, and not from the crown of the head to the ground.
In the population with which I deal, the level of medioerity is
681 inches (without shoes).  The same law, anplying with
sufficient closeness both to tallness and shortness, we may include
both under the single head of deviations. and I shall call any
particular deviation a ““ deviate.” By the use of this word and
that of ““mid-parentage,” we can define the law of regression
very briefly. It is that the height-deviate of the offspring
is, on the average, two-thirds of the height-deviate of its mid.
parentage.

If this remarkable law had been based only on experiments on
the diameters of the seeds, it might well be distrusted until con-
firmed by other inquiries. If il were corroborated merely by
the observations on human stature, of which I am about to
speak, some hesitation might be expected before its truth could
be recognised in opposition to the ‘current belief that the child
tends to resemble its parents. But more can be urged than this.
It is easily to be shown that we ought to expect filial regression,
and that it should amount to some constant fractional part of the
value of the mid-parental deviation. It is because this explana-
tion confirms the previous observations made both on seeds and
on men, that I feel justified on the present occasion in drawing
attention to this elementary law,

The explanation of it is as follows. The child inherits partly
from his parents, partly from his ancestry.  Speaking generally,
the further his genealogy goes back, the more numerous and
varied will his ancestry become, until they cease to differ from -
any equally numerous sample taken at haphazard from the race
at large. Their mean stature will then be the same as that of
the race ; in other words, it will be mediocre.  Or, to put the
same fact into another form, the most probable value of the mid-
ancestral deviates in any remate generation is zero.

For the moment let us confine our attention to the remote
ancestry and to the mid-parentages, and ignore the intermediate
generations. ‘The combination of the zero of the ancestry with
the deviate of the mid-parentage, is that of nothing with some-
thing, and the result resembles that of pouring a uniform pro.,
portion of pure water into a vessel of wine., It dilutes the wi
1o a constant fraction of its original alcoholic strength, whatever
that strength may have been.

The intermediate generations will each in their degree do the
same.  The mid-deviate of any one of them will have a value
intermediate between that of the mid-parentage and the zero
value of the ancestry. Its combination with the mid-parental
deviate will be as if, not pure water, but a mixture of wif and
water in some definite proportion had been poured into the wine.
The process thronghout is one of proportionate dilutions, and
therefore the joint effect of a'l of them is to weaken the original
wine in a constant ratio,

We have no word to express the form of thar ideal and com-
posite progenitor, whom the offspring of similar mid-parentages
most nearly resemble, and from whose stature their own respect-
ive heights diverge evenly, above and helow. He, she, or i,
may be styled the ** generant * of the group. I shall shortly
explain what my notion of a gznerant is, but for the moment it
is sufficient to show that the parents are not identical with the
generant of their own offspring.

The average regression of the offspring to a constant fraction
of their respective mid-parental deviations, which was first ob-
served in the diameters of seeds, and then confirmed by observa-
tions on human statare, is now shown to be a perfectly reason-
able law which might have been deductively foreseen. It is of so
simple a character that 'T have made an arrangement with one
movable pulley and two fixed ones by which the probable aver-
age height of the children of known parents can be mechanically
reckoned.  This Jaw tells heavily against the full hereditary
transmission of any rare and valuable gift, asonly a few of many
children would resemble their mid-parentage. “The more ex-
ceptional the gift, the more exceptional will be the good fortune
of a parent who has a son who equals, and still more if he has a
son who overpasses him.  The law is even-handed ; it levi#s the
same heavy succession-tax on the transmission of badness as well
as of goodness, If it discourages the extravagant expectations
of gifted parents that their children will inherit all their powers,
it no less discountenances extravagant fears that they will inherit
all their weaknesses and diseases. .

The converse of this Jaw is very far from being its numerical

shortness.
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strength of its tendency to regre=s 3 thus a mean regression
T in the mid-parents 16 3 in the offspring would
half as much stability as if it had been to 5

The mean regression in stature of a population is casily ascer-
tained, but I do not see much use in knowing it. It has already
been stated that half the population vary less than 1°7 inch from
mediocrity, this being what is technically known as the ¢ prob-
able” deviation. The mean deviation is, by a well-known
theory, 1°18 times that of the probable deviation, therefore in
this case it is 19 inch.  The mean loss through regression is §
of that amount, or a little more than 0'6 inch. That is to say,
taking one child with another, the mean amount by which they
fall short of their mid-parental peculiarity of stature is rather
more than six-tenths of an inch.

With respect 10 these and the other numerical estimates, |
wish emphatically to say that I offer them only as being service-
ably approximate, though they are mutually consistent, and with
the desive that they may be reinvestigated by the help of more
abundant and much more accurate measurements than those [
have had at command. There are many simple and interesting
relations to which I am still unable to assign numerical values
for lack of adequate material, such as that to which I referred
some time back of the superior influence of the father over the
mother on the stature of their sons and daughters.

The limits of deviation beyond which there is no regression
but a new condition of equilibrium i entered into, and a new
type comes into existence, have still to be explored. Let us
consider how much we can infer from undisputed facts of heredity
regarding the conditions amid which any form of stable equilib-
rium, such as is implied by the word ““type,” must be established,
or might be disestablised and superseded by another. In doing
so I will follow cautiously along the same path by which Darwin
started to constract his provisional theory of pangenesis ; but it
is not in the least neces ary to go so far as that theory, or to
entangle ourselves in any questioned hypothesis.

There can be no doubt that heredity proceeds to a consider-
able extent, perhaps principally, in a piccemeal or pievald fashion,

3

causing the person of the ckild to be to that extent a mosaic of |

independent ancestral heritages, one part coming with more or
less variation from this progenitor and another from that, To
express this aspect of inheritance, where particle proceeds from
particle, we may conveniently describe it as ¢ particulate.”

So far as the transmission of any feature may be regarded as
an example of particulate inheritance, so far (it seems little more
than a truism to assert) the element from which that feature was
developed must have been particulate also, Therefore, wher-
ever a feature in a child was not personally possessed by either
parent, but transmitted through one of them from a more distant
progenitor, the element whence that feature was developed must
have existed in a particulate, though impersonal and latent, form
in the body of the parent. The total he itage of that parent
will have included a greater variety of material than was utilised
in the formation of his own personal structure,  Onlv a portion
of it became developed ; the survival of ar least 2 < il part of
the remainder is proved, and that of a larger part maj inferred
by his transmitting it to the person of his child.  Therefore the
organised structure of each ndividual should be el as the
fulfilment of only one out of an ¢finite number of mutually
exclusive possibilities. It is the des lopment of a single sample
drawn out of a group of elements.  The condizions under which
cach element in the sample became selected are, of course, un-
known, but it is reasonable 1o expect they would fall under one
or other of the following agencies : first, self-selection, where
each element selects its most suitable neighbour, as in the theory
of pangenesis ; secondly, general co-ordination, or the influence
exerted on each element Ly many or all of the remaining ones,
whether in its immediate neighbourhood or not ; finally, a group
of diverse agencies, alike only in the fact that they are not
uniformly helpful or harmful, that they influence with no constant
purpose—in philosophical language, that they are not teleological ;
in popular language, that they are accidents or chances. Their
inclusion renders it impossible to predict the peculiarities of
individual children, though it does not prevent the prediction of
average results. We now see something of the general character
of the conditions amid which the stable equilibrium that charac-
terises each race must subsist.

Political analogies of stability and change of type abound,
and are useful to fix the ideas, as I pointed out some years ago.
Let us take that which is afforded by the government of a colony
which has become independent.  The individual colonists rank
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as partivulate representatives of families or other groups in the
parent country. The organised colonial government ranks as the
personality of the colony, being its mouthpiece and executive.
The government is evolved amid political strife, one element
prevailing here and another there. The prominent victors band
themselves into the nucleus of a paity, additions to their number
and revisions of it ensue, until a body of men are associated
capable of conducting a completely organised administration,
The kinship between the form of government of the colony and
that of the parent state is far from direct, and resembles in a
general way that which [ conceive to subsist between the child
and his mid-parentage. We should expect to find many points
of resemblance between the two, and many instances of great
dissimilarity, for our political analogy teaches us only too well
on what slight accidents the character of the government may
depend when parties are nearly balanced.

The appearance of o new and useful family peculiarity is a
boon to breeders, who by selection in mating gradually reduce
the preponderance of those ancestral elements that endanger
reversion,  The appearance of a new type is due to causes that
lie bevond our reach, so we ought to welcome every useful one
as a happy chance, and do our best to domicile and perpetuate
it When heredity shall have become much better and more
generally understood than now, I can believe that we shall look
upon a neglect to conserve any valaable form of family type as a
wrongful waste of opportunity. The appearance of each new
natural peculiarity is a faltering step in the. upward journey of
evolation. over which, in outward appearance, the whole living
world is blindly blundering and stumbling, but whose general
direction man has the intelligence dimly to discern, and whose
progress he has power to facilitate.

THE AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE

HEIE mee:

the Ad

ing of 1835 of the American Association for
vancement of Science was held at the Ann
Arbor Universitv. The total attendance ‘according to
Science of members was not a larze one, the number
reaching only to 363; the number of papers was 176,
Two changes in the organisation were made ; by one, the
section of histology and microscopy was abolished, as it
has been urged for some time that a special science of
microscopy does not xist, the microscope being rather a
tool to be used by scientific men in various branches.
The other change was in the name of the section of
mechanics, the words “and engineering ” being added to
the title, that it may be more clearly understood by
Americans that those interested in all branches of
engineering are invited to take part in the proceedings.
As this was the first meeting since the action of the
Government in regard to the Coast Survey, the question
was generally discussed: The matter was referred to a
committee, which offered to a general session of the
Association the following resolutions, which were unanim-

ously accepted :-—

WHEREAS, The attention of this Association has been called
to articles in the public press, purporting to give—and presum-
ably by authority—an official report of a Commission appointed
by the Treasury departiment to investigate the condition of the
U.S. Coast Survey Office, in which report the value of a certain
scientific work is designated as ““ meagre.”

AND WHE » This Association desires to express a hope
that the decision, as to the utility of such scientific work, may
be referred to scientific men.

Lesolzed, That the American Association for the Advancement
of Science is in carnest sympathy with the Government in its
every intent to secure the greafest possible efficiency of the
public service.

Resolvad, That the value of the scientific work performed in
the various departments of the Government can be best judged
by scientific men. ,

Kesolzed, That this Association desires to express its earnest
approval of the extent and high character of the work performed
by the U.S. Coast Survey—especially as illustrated by the

' For early copies of the addresses and papers we are indebted to the
editor of Scicnce.
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