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PHILOSOPHICAL TRANSACTIONS.

L. The Patterns in Thumb and Finger Marks.—On theiv arvangement tafo naturelly
distinet classes, the permanence of the papillary ridges that wake them, and
the resemblance of their elesecs fa W.’fﬂ.-rrl'y e,

By Frascis Gavtox, F.RS.
Hegelrad November 3,—Head Xoveanlbes 27, 1500,
(Prares 1, 2.]

I rropose to deseribe gome results of a recent inuiry into the patterns formed by the
papillary ridges upon the bulbs of the thumbs and fingers of different persons,  The
pointa upen which T shall chiefly dwell are, the classification of the patterns, their
permanence thronghout life, and the apt confirmation they afford of certain views
cancernintg the more important conditions by whiel the geners of plants and animals
are determined.

My attention was druwn to tho subject nearly three years ago, when preparing a
leeture for the Roval Imstitution on ' Personal ldentification,” (See either the
*Journal of the Hoyal Institution,” for Friday, May 25th, 1588, or * Nature,' Juno

25th, 1548, in which the portion of the lecture with which we are now concerned is

printed.)

I would rofer to that lecture, as it contains numerous reforences to the existing
literature on the subject, and hecanse it formed the starting point from which the
present inquiry proceeded.  Two conclusions were strongly impressed on my mind at
the time when I gave it +—

(1.) That althongh much hod been asserted as to the pormanence of these markings,
and though T was then able, through the kindness of Sir W. J. Hemscurw, to submit
two instances in proof, the truth of the assertion had never been adoquately

(2) That the method of classifying the markings, which was originated by
Porkisle, in his *Commentatio,’ dated 1823 (a eopy of this rare pamphlet is now
 MDOOCXCL— B B 8,391,
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2 ME F, GALTOX ON THE PATTERSS IX THUMEB AND FINGER MARKS.

in the libmry of the l"'.allcm of Sungeons), and sulsequently adopted by other writers,
"'l'll:h trore oF loss varintion, was not bosed on a sufficiently good foundation,

Sinee then [ have steadily pumued the inquiry and foumd its interests to widen
considemably as I proceeded.  They led in many directions, and among others to the
topic that will be the Inst discussed,

Thata,

The data on which this memoir is based s :—

(1) The impressions of the two thumbe of about 2500 persons made for me, at my
Anthropomotric Laboratory, together with sovers] impressions of the fingers.

() A small and unique collection of impressions pat at my disposal by Sir W, J,
Hensomee, of which one half were taken many years ago, and the other half were
taken quite reccntly from the same porsonss I will speak of these more at length
when the time comes for using them.

A regards the first zot ;—

I chese the two thumbs mther than twoe adjncont fingers on the same hand, o
order to ebtain data respecting symimetry, on which however very littlo will be said
here, and T chose a thumb of each band, mither than a finger of each hand, beenuse
the thumb being greater than that of the finger the width of it affords o proportion-
ately larger field for varicty of pattern.  However, all that will be said about thamb
marks, applics: with but little resorvation to finger marks, but with much more
reservation to thoss of the toe

[ have myself not studied the latter, but Poxxixde states that the patterns of the
toes are always of that particular sort which I shall define Inter on, and all o loop,

f}.l‘rri_;ll':l. i the ffl'lf‘r,lm'.

1 do not attempt (o discuss the orgn of the papillary ridges, becazse my
knowledpe is entirely sccond hand, and it would be presumptucus in me to do so
It will be sufhicient to say that Korevaxs's (A, Kotsaxy, * Der Tastappamt der
Hond." Homburg and Ledpzig, Leoponn Viss, 1883) dissections seem to prove (see
his fige. 19, 20) -

{1.) That each of the papilla (which lie below the cuticle) has two heads, which 1
will symbolise by the fork in the printed capital letter Y,

2.) That the duct of the soderific glanda in passing outwards between the papillas,
is bound wp, s in 2 bundle, with the adjacent head of each of two neighbouring
papille. o that if the suderific duct is symbolised by the printed letter 1, a section
ncross the ridges might be symbolised by a row of the lotters Y and [ printed
alternately, thus—YIYIVIY. Then the wnion of the I with the adjacent prongs of
two Y's forms the foundation of a ridge, and the elofis between the heads of the
Y's correspond Lo the furrows

=
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MR, P. GALTON O THE PATTERNS IN THUME AND FINGER MARKS. 3
There is, [ beliove, no adequate explanation of the fact that the prominences

through which the docts issue, on the bulbs of the finger, and in somo other parts,
are strongly disposed to armangs themselves into continuens ridges, and not to form
isolated eraters. There is, howover, abundant analogy in the animal kihgﬂ#m of
axternal ridpes of various sorts running in o variety of spirals and whorla,

Obtaining Jmpresitons,

The impressions in my eolloction were made by thinly inking a copper p'l.'l.tn with
printer’s ink, by means of & printer’s roller.  The plate was about eight inches by
twolve, anad fixed to o solid block of woml. Tho thumb was mther lightly rolled on
the inked plate, not simply pressed upon it, and then rolled on paper. Thus the
impression it left was a eylindrieal projection of the whole bulb of the thumb,
extending nearly from one side round to the other (fig. 8), and ineluding all tha
principal chamctoristies of the pattern, which a simple impression (see those in
Plate 2) ofton does not.  The thumbs were easily cleaned by dipping them into a dish
of turpentine and wiping with a cloth. It is an essentind condition for making elear
impressions that the ink should net lie low down the sides of the ridges. The
furrows should remain quite uninked. T fud much difficulty ab first in contiving a
rough and ready mothod of obtaining good impressions, and do not eay that the plan
just described is the hest. But it has acted well for o long time, and, thorefore, it ia
hardly necessary for me (o speak here of Inter experiments to improve it.

Reversal of Palterns,

Fatterns of similor kinds lie on the two thwwlbs in opposite directions, They
should never be read from right to left, but from cutwards, inwards, Consequently,

in order to make the pattern on the one thumb comparable with that en the other, it

must be reversed, It is convenient to take n duplieate of the impreesions upon
tracing cloth, which shows the reversed pattern whon it s viewsd fice downwarnds,

f.l'rr:fﬂ'n a_.l"fhf Paiterns.

The reason why the patterns appear on the bulbs of the thumb nnd fnger is
apparently to be found in the presence of the thumb nail, which disarranges the other-
wise parallel course of the ridges in the way that is disgrammatically shown in 8g. 1.

Here we soe that the upper ridges near the tip of the thumb are thrown into bold
arches, while the ridges that lie below the level of the nail run horizontally, Thers

is, in consequence, n tendency to leave an interspace, which has somehow to be filled

up with o seroll work of ridges, and this scroll work mnﬂltut-m the patterns mﬂl
which we are concerned.

In about one case in thurl;.. the interspace is avoided by an arrangoment like that.

in g, fige 7 nnd 9, but this is an unstable form. or it often shows sifma of hm'llhg

B2
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4 MR, F. GALTOX ON THE PATTERNS I¥ THUME AND FINGER MARKS.

been on the point of breaking into a different pattern, as will soon bo explained more
fally. * T call these patterns * Primaries,” bocausa they are the fundamental armnge-
meut from which all the vast varieties of other patterns are lineally descended, and
in all of which the interspace of which we have spoken exists.

Fig. 1.

FPoines of Neference.

Wherever an interspace occurs, two ridges must have diverged in order to mako
room for it.  There may be o divergenee of the ridges on both sides of the intorspace,
o8 in fig. 2, or on one side only, s in figs 3 amd 4. Moreover, just in front of the
|l1=ll.‘ﬁ in thi I'urmw, |.|-|_l"|.'|1-1||i which the I:L.'\.'I:'llﬂlt'l I"Ilﬂﬂﬂ bﬁg‘il‘l Lo di'ﬁ‘ﬂ"ﬂ!‘, thery are
always one or mom little ervss lines, dingmmmatically shown in all these figures,
which cut off a small trinngle.

The centres of these trinngles form excellent spota or points of reference, though
doubt may exist as to the exact pesition in which they should be placed. It is casy
enough to determing their position approximately, and that is all wo want.

Hercafter I shall always call these two points ¥V oamd W,V being to the outside
of the thumb, and W to the inside, that is to say, nearest to the rest of the hand
They nre candinal points in my classification, and are very useful in constituting
the two ends of & base hine [I‘Jg. 2} from which measurements may be mpde and
bearings taken.

Reversals,

Aftor the proper letters hnve been affixed to the paints, it doss not matter whether
the pattern we are studying is direct or reversel  There is a curious variety in the
way in which patterns are apt to be presented. Those on the right thumb are
reversed forms of those met with on the left.  The impression is the reversed form of
the pattern itself.  If made on a lithogmphic stone, it is re-roversed in the print.  If
made on trnsfor paper and thenes put on the stone, it is re-re-reversed in the print.
This s coough to show the confusion that will arise if the peivts ¥ and W are not
lettered, but it by no means cxhousts the list of ondinary contingencies, As the
lotters ¥V and W are unchanged in shape when they are reversed, they are conveniont
for the purposa to which they are here applicd. i
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Basia of the Classification,

In one respect the divergent lines that bound the pattern admit, in the earlier part
of their courses, of nine, amd only nine, pessible varintions, Draw a line (figs 5,6)
'r-hl'ﬂllllqll what Appears Lo be the most eentm) jrart of the pattom (which wo may
call €0}, that shall be roughly pamlle]l to the median line of the thumb, and shall cat

Fie. & Vig. 6.
3 4
= S . e
= cl v ;‘_E.- -:[ W
I n

Prind of lefe thumb, or sppearance

Print of right tkamb, o &

of Face of right thumb, of faze of lefi thamb,

the upper boundary of the pattern at & and the lower boundary at B, Consequently,
5 and B, whose pasitions are very roughly detormined, may be taken to represent
the pummit and the base of the pattern. Now the ridge in which 3 is situated
must, by construction, have come either from ¥ or from W, or from both.  There are
these three, and only these three, alternatives, 3V, 8W, WSY. Similarly, as
rogands the midge on which B is situated, there are the three alternatives, BV, BW,
WBY. A any o of the former events may Lo sanbined with any ope of the
Intter, there aro 8 % 3, or mine possible combinations.  In the primaries neither V
nor W exist, so they form a class by themselves, mokiog a total of ten classes.  The
nine of which we have been speaking are as fullows (—

. WEV=WRY [V. 8V—REY Vil SW—pW
IL. BW—BV V. Wsv—Bv VIIL WsV—-EBW
Il 8¥—=BW YVI. SY—-WBY IX. SW-WBY

Fig. 7

[ | | |
ZN S R

WY

(

=
2
=
g
=5
w
=
i
F
7]

O IOKD

Y v WY [0 By bl

Thess, as well as the primary, which is distinguished by the letter a, are driwn in the
dingram, fig. 7.

University College, Landen. Noncommercial, educational use only



6 ME F. GALTOX O THE PATTERSS IX THUME AND FISGER MARKS

Chatliiiez of the Patterus,

A pattern is quickly analysed by following with a pencil the evurse of the two
pair of divergent ridges from V oand W respectively (fig. &), or if one of these points

Fig. K.

is absent, thon following those that diverge from the other (see nlso figs 2, 8, 4).
As ridges are apt to bifureate, to join with ethers, and also to end abruptly, it is
nusessary to follow neonsistent course in such eases.  In bifureations the innermost
brnnch shonld b followed,  Whenover rillgn onads, e |br:|1.:i| alietlid Rl also, nnd
recomnitties on o few mdge, selecting that which appoans to cmntinue the direction of
the former one in the truest way, In eue of deubt, the pencil should, ax bofore,
follow the innermest of the two lines between which the doubt lies  If opposite
rales to these wore imposed, the outline would be much less speedily analysed, and
e by no means so simple when completed.  The sudden transformation of o maze of
I‘iﬂ-ﬂﬂﬁ ita pg -:unlurlg.' pattern Ir_'n.' this SARY [rOGERs 1% l.n||._'|.' remarkable,

I outlined, whete necosary, or otherwise examined, more thun 1000 photogmphi-
eally etilargod improssions with much eare, and foured, on sorting them, that nearly
all their patterns fell stisfictorily inte one or other of the divisions in fig, 9, where
twenby-five main divislons are arranged, according to the ten classes alredy deseribed,
namely, the primaries aod the nine others. T must, however, be understocd that, in
sorting the impressions, no regard was paid in the first instanes to other than essentin
|I-.'|5I|.b| of ditforence,  After this was done, some lingle rorrand was bestowed on
secotidary potnts, amd a fow of the species were subdivided by adding the numbers
1, 2, 3, &e., to ther descriptive lotter, For example, species o is subsdivided into
four groups, e 1, e 2, ¢ 8, ¢ 4, according to the amount of twist of the two bl of
risdges of which it in composed, nnd to the presence or absence of a nueleus,

Marked sstanees of the cceasional interpolation of o belt of ridges ranning from one
side to the other through the pattern, and in & more or less tortuons coumse, oecur in
Class 11 and corresponid to the forms f g, &1, A2, Such o belt often exiats, bat it
it wsually too narrow or ill defined to be worth regand. A pattern is sometimes
compascd altogether of such a tortuens helt, in which ease it wonld mnk along with
the Pramarics in Class . A4 there are twenty-six letters of the alphalet, and anly
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ewenty-five of them nre used in fig. 0, the last letter, 2, will serve to show that any
pattern to which it i= attached is nof one of these in fig. 9.
All the patterns in fig. 9, ave drawn on the supposition that W lics to tho teft mmd
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