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valves, which prevent the air passing inwards. There are always
one or more sides on which the wind does not blow, allowing
the foul air free egress from within out. Some of the school
buildings where this system has been introduced are having as
much air passed through them as will refill the rooms every ro
or 15 minutes.

This system, as explained, can be scen in operation at the
chemical laboratory of the Dundee University College, the
Harris Academy, Dundee, and at the Dundee High Schools,
the directors of which are introducing the system into another
large new school for girls, which is to be opened in a few
months, WiLLiad CUNNINGHAM

Dundee, January 12

A Family of Rare Java Snakes

AT the Zoological Gardens, on Saturday, the gth inst., a
rather rare ** Green-Tree Snake™ (Dryiophis prasina), from
Java, produced eight snakelings under circumstances which tend
to coniirm recent observations regarding the uncertain period of
gestath nin snakes, otherwise the voluntary retention or deposi-
tion of their ¢ggs or even their young. The mother was brought
to the Reptilwin five months ago (August 15), and allowing two
months for her transportation from Java, it must be at least
seven months since she was captured and separated from her
mate. The normal period of gestation in a snake of this size
may be about three months, but incubation, which begins at once,
would in all snakes seem to depend a good deal on temperature
and on other propitious circumstances ; nor can it be positively
asserted that such or such a species is invariably oviparous or vivi-
parous, as in several instances the same snake has been known
to be both—i.c. under certain conditions an oviparous snake has
become viviparous., In sunny weather a high temperature is
obtained in the cages where this snake is; and it is probable
that the late cold season may have materially affected this
“Dryiophis. It is probable that, lacking the dense foliage of her
native forests, together with these adverse conditions of her
small glass dwelling, she retained her progeny until the latest
moment.

The snakelings average 20 inches in length.
over 5 feet, and like all the family of whip-snakes is exceedingly
slender, with the long tail tapering to a cord-like fineness, She
is of a bright emerald green, while the little ones are of a dull
ashy hue, with tongues of the same colour ; the mother’s tongue
is pinkish, The parent has fed well on small lizards during her
captivity, but it is to be feared that the little family will fare
badly, as at the present time suitable food is difficult to procure,
They were at once removed into another cage, or their mother
might have reduced their numbers at dinner-time. They soon
found their way to the water-pan and drank freely, and began to
<cast their skins at an early day.

CaTHERINE C. HoPLEY
15, Queen’s Crescent, Haverstock Hill, N, W,

Vibration of Telegraph-Wires

I XOTICED to-day a curious vibration of telegraph-wires near
here, and perhaps some reader of NATURE may be able to
explain it.  Each wire was vibrating rapidly, but instead of the
nodes being only at each post, there were several in each
span [of about 88 yards). The number of nodes varied in
each span ; I counted seven in one, nor did the wires vibrate
together as a rule. In s
vibrating, and in others only one.  The total
vibration did got exceed 13 inches, 1 should think.
this peculiar action in some five or six contiguous spans only,
There was a very hard frost at the time, and the wires were
coated with snow which had fallen some thirty-six hours
previously. There was no wind, and the sun was just brealfing
through a fog,

The wire was galvanised iron, No, 8 B.W.G.
2. DE M. MarLax
Howden, East Yorkshire, January 19

HEREDITARY STATURE!®

T will perhaps be recollected that, at the meeting last
autumn of the British "Association in Aberdeen, 1
chose for my Presidential Address to the Anthropological

! Extracts from Mr. F. Galion's Presidential Address to the Anthropological
Institute, January 26.
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Section a portion of the wide subject of Hereditary
Stature.” My inquiries were at that time advanced only
to a certain stage, but they have since been completed up
to a well-defined resting-place, and it is to their principal
net results that I shall ask your attention to-night.

I am, happily, released from any necessity of fatiguing
you with details, or of imposing on mvself the almost
impossible task of explaining a great deal of technical
work in popular language, because all these details have
Jjust been laid before the Royal Society, and will in due
course appear in their Procecdings.  They deal with ideas
that are perfectly simple in themselves, but many of which
are new and most are unfamiliar, and therefore difficult to
apprehend at once. My work also required to be tested
and cross-tested by mathematical processes of a very tech-
nical kind, dependent in part on new problems, for the
solution of which I have been greatly indebted to the
friendly aid of Mr. . D. Hamilton Dickson, Fellow and
Tutor of St. Feter's College, Cambridge. 1 shall there-
fore quite disembarrass myself on the present occasion
from the sense of any necessity of going far into explana-
tions, referring those who wish thoroughly to understand
the grounds upon which my results are based, to the
forthcoming -memoir in the Proceedings of the Royal
Saciety, and to that amplified and illustrated extract from
my Address at Aberdeen, accompanied by tabular data,
which appeared among the ¢ Miscellanea ” of the Fournal
of this Institute last November.

The main problem I had in view was to solve the fol-
lowing question. Given a group of men, all of the same
stature, whatever that stature may be,—it is required to
be able to predict two facts regarding their brothers,
their sons, their nephews, and their grandchildren, re-
spectively, namely, /firsZ, what will be their average height;

- secondly, what will be the percentage of those kinsmen
i whose statures will range between any two heights we
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may please to specify ;—as between 6 feet and 6 feet
I inch, 6 feet 1 inch and 6 feet 2 inches, &c. ?

The same problem admits of another rendering, be-
cause whatever is statistically ces7a/2 in a large number is
the most probable occurrence in a small one, so we may
phrase it thus: Given a man of known stature, and ig-
noring every other fact, what will be the most probable
average height of his brothers, sons, nephews, grand-
children, &c., respectively, and what proportion of them
will most probably range between any two heights we
may please to specify ?

have solved this problem with completeness in a
practical sense. No doubt my formulee admit of exten-
sion to include influences of a” minor kind, which I am
content to disregard, and that more exact and copious
observations may slightly correct the values of the con-
stants I use ; but I believe that for the general purposes
of understanding the nearness of kirship in stature that
subsists between relations in different degrees, the
problem is solved.

It is needless to say that I look upon this inquiry into
stature as a representative one. The peculiarities of
stature are that the paternal and maternal contributions
blend freely, and that selection, whether under the aspect

i of marriage selection or of the survival of the fittest,

takes little account of it. My results are presumably
true, with a few further reservations, of all qualities or
faculties that possess these characteristics.

Awverage Statures.—The solution of the problem as
regards the average height of the kinsmen proves to be
almost absurdly simple, and not only so, but it is ex-
plained most easily by a working model that altogether
supersedes the trouble of calculation. I exhibit one of
these : it is a large card ruled with horizontal lines 1 inch
apart, and numbered consecutively in feet and inches,
the value of 5 feet § inches lying about half way up. A
pin-hole is bored near the left-hand margin at’ a height
corresponding to § feet 84 inches. A thread secured aft
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the back of the card is passed through the hole ; when it
is stretched it serves as a pointer, moving in a circle
with the pin-hole as a centre. Five vertical lines are
drawn down the card at the following distances, mea-
sured horizontally from the pin-hole: 1 inch, 2 inches,
3 inches, 6 inches, and 9 inches. For brevity I will call
these lines I, I1., I1L, VI, and IX. respectively, This
completes the instrument. To use it : Hold the stretched
thread so that it cuts IX. at the point where the reading of
the horizontal lines corresponds to the stature of the
given group. Then the point where the string cuts VI.
will show the average height of all their brothers ; where
it cuts 111 will be the average height of the sons; where
it cuts II. will be the average height of the nephews ; and
where it cuts 1. will be the average height of the grand-
children. These same divisions will serve for the con-
verse kinships ; VI, obviously so; 111, son to a parent;
1L, nephew to an uncle; 1., grandson to a grandfather.
Another kinship can be got from V1., namely, that between
“mid-parent " and son. By “mid-parental ” height I mean
the average of the two statures: (a) the height of the
father, (4) the transmuted height of the mother. This
process, I may say, is fully justified by the tables already
printed in our Fowrnal, to which I have referred. Itis a
rather curious fact that the kinship between a given mid-
parent and a son should appear from my statistics to be of
exactly the same degree of nearness as that between a
given man and his brother. Lastly, if we transmute the
stature of kinswomen to their male equivalents by multi-
plying them after they are reduced to inches, by 1°08, or
say, very roughly, by adding at the rate of 1 inch for every
foot, the instrument will deal with them also.

You will notice that the construction of this instrument
is based on the existence of what I call “regression”
towards the level of mediocrity (which is 5 feet 8} inches),
not only in the particular relationship of mid-parent to
son, and which was the topic of my Address at Aberdeen,
but in every other degree of kinship as well. For every
unit that the stature of any group of men of the same
height deviates upwards or downwards from the level of
mediocrity as above, their brothers will on the average
deviate only two-thirds of a unit, their sons one-third,
iheir nephews two-ninths, and their grandsons one-ninth.
In remote degrees of kinship, the deviation will become
zero ; in other words, the distant kinsmen of the group
will bear no closer likeness to them than is borne by any
group of the general population taken at random.

The rationale of the regression from father to son is
due (as was fully explained in the Address) to the double
source of the child’s heritage. 1t comes partly from a
remote and numerous ajiestry, who are on the whole
like any other sample of tI® past population, and therefore
mediocre, and it comes partly only from the person of the
parent. Hence the parental peculiarities are transmitted
in a diluted form, and the child tends to resemble, not,
his parents, but an ideal ancestor who is always more
mediocre than they. The rationale of the regression
from a known man to his unknown brother is due to a
compromise between two conflicting probabilities ; the
one that the unknown brother should differ little from the
known man, the other that he should differ little from the
mean of his race. The result can be mathematically
shown to be a ratio of regression that is constant for all
statures.  The results of observation accord with, and
are therefore confirmed by, this calculation.

Variability above and below the Mean Stature.—Here
the net result of a great deal of laborious work proves, as
in the previous case, to be extremely simple, and to be
very easily expressed by a working model. A set of five
scales can be constructed, such as I exhibit, one appro-
priate to each of the lines I, II., 111, and VI., and
suitable for any position on these lines. They are so
divided that when the centres of the scales are brought
opposite to the points crossed by the thread, in the way
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already explained, we shall see from the divisions on the
scales what are the limits of stature between which suc-
cessive batches of the kinsmen, each batch containing 1o
per cent. of their whole number, will be included. Smaller
divisions indicate thess per cent. Hmits. The extreme .
upper and extreme lower limits are perforce left indefinite.
Each of the scales I give deals completely with nine-
tenths of the observations, but the upper and lower ;5 per
cent. of the group, or the remaiding one-tenth, have only
their inner limits defined.

The divisions on the movable scales that are appro-
priate to the several lines VI, 111, 11, and I, are given
in the table, where they are carried one long step further
than I care to recommend in use.

Per-cents. of in~

Divisions, upwards and downwards, from
cluded statures

centres of the scales; in inches

VL 111 1. and L.
o P o'y o6 (X
20 1’0 13 13
30 16 2°0 2'1
40 2°q 30 3I
45 31 39 40
49's a8 61 63

The divisions are supposed to be drawn at the distances
there given, both upwards and downwards from the
centres of the several scales, which have to be adjusted,
by the help of the thread, to the average height of the
kinsmen indicated in the several lines. The péercentage
of statures that will then fall between the centre of each
scale and the several divisions in it is given in the first
column of the table. Example :—In line V1. 40 per cent.
will fall between the centre and a point 2°4 inches above
it, and 40 per cent. will fall between the centre and a
point 2°4 inches below it ; in other words 8o per cent. will
fall within a distance of 24 inches from the centre. Simi-
larly we see that 2 X 49'5, or 99 per cent. will fall within
4'8 inches of the centre.

In respect to the principle on which these scales are
constructed, observation has proved that every one of the
many series with which I have dealt in my inquiry con-
forms with satisfactory closeness to the “law of error.’*
I have been able to avail myself of the peculiar properties
of that law and of the well-known “ probability integral ”
table, in making my calculations. A very large amount
of cross-testing has been gone through, by comparing
secondary data obtained through calculation with those
given by direct observation, and the results have fully
justified this course. It is impossible for me to explain
what I allude to more minutely now, but much of this
work is given, and more is indicated, in the forthcoming
memoir to which I have referred.!

I know of scarcely anything so apt to impress the
imagination as the wonderful form of cosmic order ex-
pressed by the “law of error.” A savagde, if he could
understand it, would worship it as a god. It reigns with
serenity in complete self-effacement amidst the wildest
confusion. The huger the mob and the greater the apparent

! The following will be of help to those who desire a somewhat closer idea
of the reasoning than I can give in a popular Address,

¢ = mean height of race = 6825 inches.

72 4 & = height of a known individual.

i &' =the probable height of an unknown kinsman in any given
degree.

't{ (which 1 designate by w) = the ratio of mean regression : it is shown by
direct observation to =% both in the case of mid-parent to son, and of man
to brother ; it is inferred to be } in the case of parent to son. It is upon
these primary kinships that the rest depend. .

The “ probable” deviations (*‘err.rs”). from the mean values of their
respective systems are—

2 = that of the general population = 170 inch.

4 == that of any large family of brothers == 1o inch.

/= that of kinsmen from the mean value of w7 - x". .

Since a group of kinsmen in any degree may be considered as statistically
identical with a sample of the general population, we get a general equation
that connects /'with w, namely, w?s? + /2 = %

The ratio of regression in respect to brothers can te shown to depend on

Ea

the equation w =

== § nearly.
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