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DERMATOGLYPHS ON THE MEDIAL
AND PROXIMAL PHALANGES

ABSTRACT. — The terminal phalanges of the fingers and the palms have become traditional subjects of
dermatoglyphwal studies. Most studies, however, very rarely deal with the middle and proximal phalanges,
in spite of the fact, that they form the connecting link between terminal phalanges and palms. We can say
that they [orm a less conspicuous bul integrating element of the chiridium of the hand. The paper of Ma-
rie Ploetz-Radmann from 1937 is regarded as a classical work dealing with this problem; she arranged the
ridge patterns on the two proxzimal finger phalanges and worked out the general statistics of the frequency
of the ridge patterns on the individual fingers. She paid attention also to the direction of the ridges, as well
as to the ulnar-radial problem. The fact that we still know very litle about the rules of the course of papil-
lary ridges on the medial and pro:cimal phalanges (the problem in the Czechoslovak population has not been
studied at all) gave the basic impetus for writing this paper.

The material has been obtained from 200 probanis (100 females and 100 males} through Mohr’s me-
thod, with the help of argentorate powder and has been evaluated through the simplified method of Marie
Ploetz-Radmann.

The statistical processing of the results enabled us to study the eventual rules in the occurrence and
frequency of patterns and their direction on the II., III., IV., V. fingers (the 1st finger showed little variabi-
lity of patterns, and it seemed more purposeful to omit it).

Within the framework of the following four themes, i.e.:

1. Distribution of the type of patierns on the individual fingers.

2. Individual frequency of formation.

3. Individual frequency of the ridge directions and

4. Frequency and combinations of the ridge directions we found out certain facts, which in further
research when looking for broader connections, might contribute to the clarification of the importance of the
above-mentioned paiterns for genetics, forensic anthropology and embryology.
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]iIATERIAL AND METHODS
¥

The material has been obtained from 200
probants {100 females and 100 males), most of them
university students of the 21—23 years of age. It
means that we had to process 4000 prints of pha-
langes (i.e. of the fingers of the left and right hands
of every probant). The prints were realized with the
help of Mohr’s method, with the use of argentorate

powder. The powder was applied on the papillary
surface (on the ventral surface of the entire finger
in case of the II.—IV. fingers with the respective
triradius) and by gluing a transparent plastic tape
on it we removed it. Thanks to the layer of the ar-
gentorate powder the papillary patterns appeared
elearly imprinted on the tape and then the tape was
glued onto a transparent foil, so as to proteet prints
against damaging. The prints processed in this way
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can be easily read on a dark background. The tapes
were atbached to the foil beginning with the left
hand and the individual fingers were marked with
numbers ranging from 1. to V. (from the thumb to
the little finger). The prints were further evaluated
according to the classification used by Marie Ploetz-
Radmann, and then we entered them under a serial
numbers into cur log book. Besides the type of the
patiern we determined in each phalanx also the di-
rections of the ridges. We find that it was hetter
to exclude finger 1. from the research because it
showed limited variability of pattern iypes and di-
rections of the papillary ridges.

The finger phalanges were marked following
Marie Ploetz-Radmann in the order from the apical
to proximal one: 1. apical (distal), 2. — medial,
3. — proximal. The surface of the individual pha-
langes was limited by the flection creases. The
marking LH MF means left hand -~ medial pha-
lanx. Similarly RH stands for right hand and PF
for proximal phalanx.

The study eonsists of four basic parts;

1. Distribution of types and paiterns on the indi-
vidual Tingers
II. Individual frequency of the characters
ITI. Individual frequency of the direction of ridges.
and
IV. Frequency of the combinations of the directions
of ridges.

CLASSIFICATION

OF DERMATOGLYPHS OF THE
MEDIAL AXD PROXIMAL FINGER
PHALANGES

For determining the patterns the classification
of Marie Ploetz-Radmann was used. It seemed,
however, purposeful to simplify it:

1. Striae — band patterns {5t}

The band patterns with the variation of oblique and
crosswise bands are the simplest ones. The parallel
papillary ridges continue through the entire phalanx.

2. Hamulus — hook-shaped patterns (H)
They are very similar to the above ones, but the
ridges start or end with a small arch.

3. Undae — wavy patierns (U)

They are practically connected hooks. both starting
and ending with an arch.

4. Arcus — arc patterns (Ar)

The arc-shaped patterns remind of the arches from
the distal (apical} phalanges.

3. Angulus — angular patterns (An)

In these patierns there are two ridge directions
meeling at a certain angle, One ridge is roughly
parallel with the {flectional erease, and the other
crosses obliquely the phalanges.

6. Angulus duplex — double angular
patterns {And)

The patterns are formed by the connection of two
angles, the obliquely running ridge in the distal and
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proximal part of the same phalanx forms an angle
with the ridges roughly parallel with the flectional
creases,

7. Argus duplex — double-arched pat-
terns (Ard) .
In these patterns two small arches meet with thei
apexes approximately at the central horizontal line
of the phalanx.

The following formations are rare:

8. Moduli inclusi — enclosed patterns

(M)
This group of patterns is difficult to describe. They
are moslly spindle-shaped units, distally and proxi-
mally enclosed by the papillary ridges. The forma-
tions have sometimes the shape of simple loops.

9. Penna — feather-shaped patterns (P)
These patterns remind of the shape of a feather, the
ridges coming from the distal and proximal side
meet roughly at the centre of the phalanges at acute
and obtuse angles.

10. Moduli rari — rare shapes (MR)
This group includes all patterns escaping classing
with any of the above groups. The course of the
ridges is rather complicated and the patterns mu-
tually differ.

I. DISTRIBUTION OF THE TYPES OF PATTERNS
ON THE INDIVIDUAL FINGERS

If we arrange the fingers according to the
degree of frequency of the individual formations
(according 10 Tab. A), we can compare the order of
frequency of the formations on the individual fin-
gers of females and males, on the left and right
hands, on the proximal and medial phalanges.

Order of frequency of patterns on the LH —MF: St
in females and males: V., II., IV., IIl.,, hamulus in males:
IV, I, V., II. (the frequency in the IlIrd finger cor-
responds to that of the Vth finger), in females: IV,, IIL, V,,
II. Unda in males: IV, V., II, it does not occur on the
Hlrd finger.

In females: 1V., IL, III., not cccuring on the Vth finger.
Arcus in males: IIL, IV., V., not occuring on the IInd fin-
ger, order in females: IIL, IV, I, not occuring on the Vth
finger.

Angulus in males: V., II, IV, IIf., in females: V., II.,
1IL, 1V,

Angulus duplex in males: II, III, IV, V., in females: IL.,
IV, HI., V. Arcus duplex in males: T, IV,, I1., not occur-
ring on the IIlrd finger, in females: IV,, IL, ITI,, not occur-
ring on the Vih finger. Moduli inclusi, penna, moduli rari
do not appear in females and their frequency in males is
alse very low. The principal differences appear in the dis-
tribution of pattern on the individual fingers in Unda and
Arcus duplex.

Order and frequency of patterns on the RH — MF;
St in males: IL, IV, V,, III, in females: II., V., IV, II
H. in males; III., IV, V., IL, in females: III., V., IV, II.
U in males; IV, IIL, V., IL in females: TL, IV., IIL, V.
Ar both in males and females: III., IV, II., V. And in
males: I, TIL, 1V, V., in females: V., 1L, IV,, III. And in
males: V., IV, IIL, IL, in females: IL, IIL, V., IV. Ard in
males: IV, II, — not occurring on the IInd and Vth fin-
gers, in females: IV, 11T, II., V.

The principal differences appear in pattern in
the U an An formations. Moduli incdlusi, penna, mo-
duli rari do not appear in males and are very rare
i females. We can conclude that the medial pha-

TABLE A Fregquency of patterns on the individual fingers

In fernales LH — MF

pattern

IT

m Totsl m
St 27 4.44 7 2.55 21 4.07 42 4.94 24.25 2,14
H 4 1.96 15 3.57 18 3.84 11 3.13 12 1.62
U 3 1.71 2 1.40 7 2.55 — — 3 0.85
Ar 14 3.47 37 4.83 18 3.84 —_ — 17.25 1.89
An 23 4.21 19 3.92 13 3.86 36 4.80 22.75 2,10
And 25 4.33 17 3.76 18 3.84 11 3.13 17.75 1.91
Ard 4 1.96 3 1.71 5 2.18 — s 3 0.85
MI — - — — — — — — — —
P . e s . — — — - _— —
MR — — — = — — — — — —
LH — PF
pattern 31 i I m v - ‘ v 5 Total -
St 30 4.58 19 3.92 9 2.86 l 80 4 34.5 2.58
H 39 4.88 35 4.77 50 5.00 18 3.84 35.5 2.39
U 11 3.13 9 2.86 24 4.27 1 0.99 11.25 1.58
Ar 3 1.71 20 4.00 12 3.25 1 0.99 9 1.43
An 7 2.55 - - 2 1.40 s e 2.25 0.74
And = ok 2 1.40 — — - — 0.5 0.35
Ard — — — — — — — — — —
%’II 10 3.00 14 3.47 3 I.71 — — 6.75 1.25
— o 1 0.99 — — - - 0.25 .
o — — ! -9 - — - - wa 0 —25
RH — MF
pattern 1T m III m v m ‘ v m Total m
St 25 £33 4 1.96 7 235 | 15 3.57 12.75 1.67
H 9 2.86 20 4.00 10 3.00 15 3.67 13.5 1.71
13} 9 2.86 5 2.18 6 2.37 4 1.96 6 1.19
Ar 4 1.96 34 4.74 18 3.84 1 0.99 14.25 L.98
An 32 4.66 16 3.67 25 4,33 41 4.92 28.5 2.26
And 19 3.92 19 3.92 17 3.76 19 3.92 18.5 1,94
Ard 1 0.99 2 1.40 12 3.256 1 0.99 16.4 0.98
MI — —_ — s = — 1 0.99 0.25 0.25
P — — —_ - 1 0.99 1 0.99 0.5 0.35
MR 1 0.99 —_ — 4 1.96 2 1.40 1.75 0.66
RH — PF
pattern 11 m 111 m v m v m Total m
St 38 4.85 11 3.13 15 3.57 64 4.80 32 2.33
H 29 4.54 26 4.39 58 4.94 25 4.33 34.5 2.38
U i7 - 3.76 13 3.36 8 2.71 9 2.86 11.75 1.61
Ar 2 1.40 23 4.21 12 3.25 — — 9.25 1.45
An 6 2.37 3 1.71 —_ — 1 0.99 125 0.78
And 4 1.96 2 1.40 2 1.40 1 0.99 2.25 0.74
Ard — — 1 0.99 — e —_ . 0.25 0.25
II"II 4 1.96 20 4.00 5 3.00 —_— —_ 7.25 1.30
MR -— _— 1 0.99 —_ — — — 0.25 p 055
In males LH-— MF
pattern II m 111 m Iv m ’, v m Total m
‘ St 13 3.36 4 1.96 5 2.18 ‘ 17 3.76 9.75 1.48
H H 2 1.40 8 2.0 11 3.13 8 2Tl 725 1.30
U I 0.99 —_ — 13 3.36 4 1.96 4.5 1.04
Ar — — 23 4,21 10 3.00 3 1.71 9 1.43
An 29 4.54 21 4,07 25 4.33 42 4.94 29.25 2.27
And 51 5.00 35 4.77 29 4.54 25 4.33 35 2.38
Ard 1 (.99 7 2.55 7 2.55 — — 3.75 0.95
MI 1 0.99 1 0.99 — E 1 0.99 0.75 0.43
P 2 1.40 1 0.99 —_ — — —_ 0.75 0.43
MR — —_ — —_ — — — — — —
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TABLE A Continuing

LH —PF
pattern II m IIT m Iv m v m Total m
St 42 4,94 14 3.47 21 4.07 73 - 4.44 37.5 242
H 29 4.64 22 4.14 25 4.33 18 3.84 23.6 2.12
U 4 1.6 25 4.33 40 4.90 5 2.18 18.5 1.94
Ar 1 0.99 15 3.57 6 2.37 —_ = 5.5 1.14
An 15 3.57 10 3.00 6 2.37 3 1.71 8.5 1.39
And 3 171 3 171 — — 1 0.99 1.75 0.66
Ard — — — — — e — s = —
MI 4 1.96 11 3.13 2 1.40 — — 4.95 1.01
P 2 1.40 — e - — — — 0.5 0.35
RH — MF
pattern I m 111 m v m v m 1 Total m
8t 23 4.44 5 2.18 10 3.00 8 271 s 11.5 1.60
H b5 2.18 10 3.00 8 2.71 7 2.55 7.5 1.32
U 1 0.99 4 1.96 6 2.37 3 1.71 3.5 0.92
Ar 4 1.96 16 3.67 10 3.00 2 1.40 8 1.36
An 43 4.95 a8 4.85 32 4.66 32 4,66 36.25 2.40
And 24 4.33 26 4.39 30 4.58 48 5.00 32 2.33
Ard — i 1 0.99 4 1.96 — — 1.25 0.56
MI _ — — - e — s — o oy
P P = s — — — — - — —
MR — — — — = — = . s -
RH —PF
i
pattern II m 11X m v m ! v m Total m
i I
St 50 5.00 28 4.49 28 4.49 78 3.13 46 2.49
H 19 3.92 16 3.67 19 3.92 14 3.47 17 1.88
U 12 3.25 16 3.67 33 4.70 3 1.71 16 2.40
Ar 1 0.99 4 1.96 6 2.87 —_ — 295 0.82
An 14 3.47 12 3.25 3 L91 2 1.40 7.5 1.34
And 3 1.71 2 1.40 1 0.99 2 1.40 2 0.7
Ard — — — — — —— — — — —
MIL 1 0.99 22 4.14 7 2.65 1 0.99 7.75 1.34
P — _ — — 3 1.71 —_— — 0.75 0.43
MR —— —_ — — — - — — — —_

langes show more conspicuous intersexual differen-
ces in the distribution of the U; An and Ard pat-
terns.

The order of frequencies of patterns on the LH — Pk
St in males: V., IL, 1V, IIl., in females V., II, IIL, IV,
H in males; I, IV, I, V. in females: IV, IL, IIL, V.
U in males: IV, IIL, V, 11, in females: IV, IL, IIL, V.
Ar in males: IIL,IV,, IT, it does not occur on the Vth finger,
in females: IIL, IV, II, V. An in males: I, 1L, IV, V,
in females IL., IV., they do not appear on the IlIrd and
Vth fingers. And in males: IL, IIL, V., not occurring on
the IV., Vth finger, in females; it appears on the IIIrd finger
only. The frequency of And is very low, both in females
and males, and Ard does not occur, either in males or in
females. Very interesting is the higher frequency of MI in
the order in females and males: IIL, 1L, IV, and missing
on the Vth finger.

The intersexual differences are most conspic-
uously manifested in the frequency of U and An
(in this case we were unable to determine it more
exactly due to the low frequency).

Order of the frequency of patterns on RH — PF: 5t in

males: V., T1., ITT., TV,, in females: V., IL, IV,, IIL H in males
11, IV, I, V., in females: IV, IL, IIL, V. U in males:
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1v., 1L, IL., V., in females: IL., IIL, V., IV. Ar in males:
iv., IIL, 11, in females IIL, IV, II, it is missing on the
Vih finger, both in males and females. An in males: IL,
i1, IV,, V., in females IL, IIL, V., it is missing from the
Vih finger. And in males: IL, III, V., IV, in females: L,
I, IV,, V. Ard appears very rarely, both in males and
in females. Here too appear MI, in males in the following
order: IIL, IV., I, V., in females: IIL, IV., II., and they
are missing from the Vth finger. P and MR occur very
rarely.

Higher intersexual differences in the frequency
of patterns apear in U, but they are quite apparent
also in Ard. They are very difficult to determine
due to the low frequency of palierns.

In the proximal phalanges appear mere con-
spicuously the intersexual differences in the fre-
quency of patterns, U, An, And. And and Ard appear
in reduced numbers. One of the characteristic featu-
res is the occurrence of MI on the LH and on the
RH, namely on the IlIrd and Ind finger (LH), and
on the IIrd and I'Vth fingers (RH}.

Generally we can say that the principal inter-
sexual differences appear in the order of frequencies

in U, Ard, An and And. In the case of the other
patterns the whole thing consists in the exchange of
two neighbouring fingers, on which the frequency
of the patterns differs only slightly. Characteristic
of the proximal phalanges is the absence of Ard
and presence of MI (Fig. 1).

In view of the more marked intersexual diffe-
rences in the order of frequency on the individual
fingers it is necessary to follow U, both in males
and females: on the LH — MF of males it most
often appears on the IV and V fingers, and on the
PF on the 1V and III fingers. In females on the MF
and PF the order of frequency is as follows: IV,
II., TI1., on the proximal phalanx U appears also on
the Vth finger. On the ' RH — MF and PF in males
U appears most frequently on the IVth and Illrd
fingers, while in {females on the IInd finger, followed
by the 1Vth, and on PF of IInd and IIlrd.

In case of higher intersexual differences in An
we can say that on the RH — MF and PF the
folowing formula holds: 1V., IIL., V., II., {II., V..
It differs in females. The order of frequencies of the
patterns is almost the oppesite on RH — PF in
males (II., III., 1V,, V.) and on the RH — MF in
females (V., I1,, IV, IIL).

Striae

Hamulus

\
. Unda /‘\/ v\
N\

NN
<

Arcus.

Angulus / f
Angulus
duplex

Arcus

duplex

R ©>? ANQNN

inctusi

Pench

§

{L444
_— /_%_

tari

FIGURE 1a Symbols for the elassification of dermatogly-
phic patern.

STRIAE - HAMULUS

ANGULUS ANGULUS DUPLEX

THIS LOOP HAS BEEN CLASSED WITH THE GROUP
OF MODULI INCLUSI

FIGURE 1b Examples of dermatoglyphic patterns. The
photos were obtained by exposing the foil
with prints on photographic paper (the lines
are white),
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On following the order of frequencies on the
RH and LH the differences in frequencies are more
conspicuous on MF. In general the order of the
patterns is as follows: U on the LH: IV, II1., I, V.,
and on the RH: IV., I, III., V. An on the LH:
V., 1L, 1IL, IV, on the RH: I1, V., III., TV. And
on the LH: II I, IV, V., on the RH: V Iv., 1.,
HI. Ar on the LH IV HI II it does no appear on
the Vth finger, on the RH v, IIL, 1I., V. MI on
the LH: IIL, 1L, IV., V., on the RH III IV IL, V.
P occurs on the LH on the 1Ind and IIIrd fmgers
only, on the RH on the [Vth and Vih fingers. MR
does not occur on the LI Its order on the RH is:
IV., V., 1. and III.

For the other patterns, both the LH and RH
have the same order of fingers: St: V., IT,, V., ML
H: 1V, 1L, 11, V., Are: III, IV, 11, V.

In the d1str1bu¢non of patterns on the individual
fingers there are more frequent the bilateral dif-
ferences than the intersexual ones. In the case of
intersexual differences there is in general a more
different frequency (accordmg to the order of fin-
gers) in four formalions, in case of bilateral dif-
ferences in seven.

INDIVIDUAL FREQUENCY OF THE FORMATIONS

According to table A we can determine the
highest frequency of patterns for the individual
" fingers:

In males: LH — MF:
II. And (589;), An (28 0,0) St (13 %)
IIT. And (35 %) Ar (239), An (21 o)
IV. And (29 , An (250 0) U (139%,
V. An (420 0), And (259, St (17 %y
PF:
I St (42 %), H (24 %), An (15 %) MI (49
OL U (25%), H (22%), Ar (15%); MI (11 %)

. U
V.

1L
1IL
IV.
V.

IL.
111,
IV,

V. 5t

U (40 %), H (259, St (21 0/0
St (73 %), (18 %)
RH — MF:
An (439, And (2 4%) St (2397
An (38 %), And (26 %), Ar (16 0/
An (329%). And {30 %) St, Ar (10 A
And (489, An (329, St (89,
PF:
St (50 %}, H (19 9%), An (149
St (2800), H U (60/) An (12 %) MT (229
U (33 %), St (28 , H (19 9%, MI (7 o P (3%,
(78 %), H (14 /o)

In females: LH — MF:

1I.
TII.

IV.
V.

II.
ITI.

IV. H
V.

II.
111
Iv.

V.

1L

111

IV. 1
V.

I].

St (27 %) And (25 %), An (23 %)
Ar (37 %), An (19 %), And (17 o)
St (21 %), Ar, Ard, H (18 %)
St (42 9y, An (36 9%), And, H (11 %)
PF
H (39 %), St (30 %), U (11 %)
H (35 0/0) Ar (20 0/0) St (19 O/O MI (14 0/0)
H (50 %), U ( 24%), Ar (129%,)
St (80 %), H (18 %)
RH — MF:
An (32 00) St ( DO/Q , And (19 0/0)
Ar (34 %), H (20 %), And (19 %)
An (25%) Ar (180 , And (17 94); MR (4 %)
An (419%), And (19 %) St, H (159,); MR (2 %)
PF:
St (38 %), H (29%), U (17 %)
H (26 % Ar (23%), U (13 %); MI (20 %)
T (58 %), St (15 %), Ar (120/0) MI (5 %)
St 649 o), H (25 %), U (9 %)

the LH — MF in males most frequent are And

{(359%), An (29 25 O, St (9, 759%), Ar (9 %), on PF they

are St (37, 5¢ )

(23 59%), U (18, 50/, On the RH — MF

most often appear An (36, 25%), And (329 St {1 0/'9)
Ar (89%), on the PF appear St (46 o), H (17 ¢ ) (16 %),
On the LH — MF in femaies we found most frequently St
(24, 2504}, An (22, 75 %), And (7, 75%), Ar (17 2593,
on PF—H (35, 5%, St 34, 8%), U (11 25 %), Most
frequent on the RH are: MF — An (28, 5%) And (18,
Ar (14, 25%), PF —H (34, 50/0), St (329, U (M,

5 0/),

75 /0)

TABLE B Interserual differences in the individual frequency of patterns

RH n & n

pattern males o o fernales % m ¥
St 230 28.75 1.60 179 22.38 1.47 2.93
H 98 12.25 L15 192 24.00 151 6.18
U 78 9.75 1.04 71 8.88 1.01 0.60
Ar 43 5.38 0.79 94 11.75 1.14 4.59
An 176 22.00 1.46 124 15,50 1.28 3.35
And 136 17.00 1.33 83 10.38 1.08 3.87
Ard & 0.63 0.26 17 2.13 - 051 2.62
MI 31 3.88 0.68 30 3.75 0.67 0.13 -
P 3 0.38 0.22 2 0.25 0.17 0.45
MR — — — 8 1.60 0.34 —
LH n n

pattern males % m females % .o v
St | 180 23.63 1.50 235 29.38 1.61 2.62
H 123 15.38 1.27 190 23.75 1.50 4.24
U 92 11.50 1.13 67 7.13 0.91 3.01
Ar 58 7.256 0.90 105 13.13 1.19 3.94
An 151 18.88 1.38 100 12.50 1.17 3.53
And 147 18.38 1.37 73 9.13 1.02 5.44
Ard 15 1.88 0.46 12 1.50 0.42 0.60
MI 20 2.50 0.54 27 3.38 0.64 1.04
P 5 0.63 0.26 1 0.13 0.14 1.67
MR e — — st = o —
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Characteristic of the medial phalanges is the
oceurrence of the An, And, Ar and St patterns, and
for the proximal phalanges the occurrence of H, St
and U patterns. The rare patterns (MI, P) appear
most often on the proximal phalanges. MR patterns
were found on the medial phalanges only.

In general most frequently appear, both on the
LH and RH the St, H, An and And patterns. There
are small bilateral differences in the frequency,
more marked are the intersexual differences (Tab.
B). (Fig. 2, 3.)

°,.
ool mE BILATERAL DIFEERENCES

40

30 7

20 1

10

St H U Ar An And Ard Mi P MR

St H U Ar An And &rd MI P MR

FIGURE 2.

|
¥
We can conclude that St, An and And patterns
are more frequent on the right hands of men. Char-
acteristic of men’s left hands are the U, but also An
and And patterns, in females’ left hands we find St,
but also H and Ar patterns, similarly as on the
right hand (the difference in the frequency of these
formations has been highly significant).

=

A MF tNTERSEXUAL DIFEERENCES

407

Q¢ St H U Ar An Ad Ad MI P MR
o
70 7

60 ]

30 7

40

20

8¢ & H U A A And Ard MI P MR
FIGURE 3.

HI. INDIVIDUAL FREQUENCY OF THE
DIRECTION OF RIDGES

When following the direction of papillary ridges
on the medial and proximal finger phalanges we
distinguished 3 basie directions:

A — radial (from distal — of the ulnarside up
to proximal-radial side}), B — horizontal and C —

ulnar (from distal — radialside to proximal — ul-
narside).
DIRECTIONS
A
5 c
distal
radial /ulqar . \

proximal

The point in this part of the paper was 1o
determine characteristic directions for the indivi-
dual fingers, and the eventual regularities in their
course {according to Tab. C) (Fig. 4).
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TABLE C

Individual frequency of the direction of ridges in %,

In males - RH -— MF

direction 1T m III m g iv m L% m . Total m
A 99 0,99 73 4.44 68 4.66 4 1.96 61 2.44
B 1 0.99 22 4.14 23 4.21 4 1.96 12.50 1.65
c s e 5 2.18 ‘ 9 2.86 92 2.17 26.50 2.21
PR
direction { II m II1 m ‘ v m vV m Total m
‘ .
A ) 97 1.71 64 . 480 | 20 4.00 \L 2 1.40 45.75 2.49
B | 3 . 1.71 31 4.62 | - 42 494 . 2 1.40 19,50 1.98
(@) e s 5 2.18 J 38 485 | 96 1.96 34.75 2.38
LF — MF
direotion o m 1 mo | oI m |V m Total  m
|
A I 2.55 24 a21 | 15 3.57 ! 4 1.96 34 2.37
B 7 2.55 25 433 | 20 400 . 5 2.18 14.25 175
I —_— 51 5.00 { 65 477 . 01 2.86 51.75 2.50
PF
direction i 11 m TII E m " v m v m Total m
A 95 2.18 18 38.84 ] SR 1.40 - — 28.75 2.26
B 5 2.18 37 4.83 24 4.27 — - 16.50 1.86
- — 45 - 4.97 74 4.39 100 — 54,75 2.49
In females RH — MF
direction II m 111 m ; v m v m Total m
A 93 2.55 60 4.90 48 5.00 23 4.21 56 2.48
B 4 1.96 34 474 | 39 4.88 7 2.55 21 2.04
C 3 1.71 6 2.87 ‘ 13 3.36 70 4.58 23 2.11
PF
direction i . IT m I1I m ‘ v m v m Total m
A o 2.86 39 488 | 15 3.57 9 2.71 38.50 2.43
B 8 2.711 38 4.85 | 24 4.27 7 2.55 19.25 1.97
c - 1 0.99 23 421 | 6l 4.88 84 3.67 42,25 2.47
| |
LH - MF
|
direction ' I ™m 11X m i v m v m Total m
A I 4.33 15 3.57 13 3.36 5 2.18 27.00 2.92
B {18 3.84 35 4.88 18 3.84 3 1.71 18.50 1.94
c | 7 2.55 50 5.00 69 4.62 92 2.71 54.50 2.49
|
PF
]
.direction g II m 111 m Iv m i Vv m Total m
A 92 2,71 23 4.21 4 1.96 2 1.40 30.25 2.30
B 8 2.71 36 4.80 16 3.67 2 1.40 15.50 1.81
_— e 41 4.92 80 4.00 | 96 1.96 54.25 2.49
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INDIVIDUAL FREQENCY OF TIE RIDGE DIRECTIONS

FIGURE 4.

From tables C follow the most frequent direc-
tions of ridges (with regards to direction BP) for the
individual fingers: It seems that most stabile is di-
rection A, in all cases on finger Il. and direction
C, in all cases on finger V. On the 11Ird finger most
frequently appear: on the LH, both in females and
males direction C, on RH direction A. On the IVth
finger most frequent are the following directions:
on the ILH, both in females and males direction C,
on the RH — MF A, on PF in females C, in males
B (the second most important direction is C).

No intersexual differences appear in the in-
dividual frequency of ridge direction. They are
more marked bilaterally (Tab. D)), appearing most
markedly on the I rd and IVih fingers.

Marie Ploetz-Radmann came to the general
conclusion that radial direction appears most fre-
quently on the first three fingers, while on the IVih
and Vith fingers the ulnar direction is more frequent.

The occurrence of the ulnar pattern or Ar on
the IHrd finger is frequent — the same holds for
the occurrence of the radial pattern on the IVth
finger.

Theoretically we can presume that on the LH
most radial patterns appear on the IInd finger, and
the largest amount of ulnar patterns appears on the
I, 1V,, and V. fingers. On RH — MF should be
ulnar-radial difference according to the individual
freguency of ridges between the IV. and V. fingers
and on RH — PF between the III. and IV. fingers.
We shall be able to follow it more exactly on the
frequency of the combination of directions. We
must fake into account, however, the high frequency
of direction B, namely on the Ill. and IV fingers
(it is connected with the high frequency of arches),
The ulnar-radial difference on the RH—MF of ma-
les can be determined most exactly. In general
direction B is less frequent in males.

IV. THE FREQUENCY AND COMBINATION
OF RIDGE DIRECTIONS

The combination of the ridge directions means
the occurrence of ridge directions on identical pha-
langes on the IL., II1., IV, and V. fingers of the
same hand (Tab. E). In general there is a total of
41 combinations of A, B, C directions ion the medial
and proximal phalanges. The largest number of
them appears on the LH — MF in females (27),
and the lowest number on LH—PF in males (11).

In females there are more direction combina-
tions than in males, however, the intersexual dif-
ferences between the combinations appearing in
females on the one side, and in males on the other,
are minimal. On the RH there are highly significant
differences in the frequency of the AAAC combina-
tion, more frequent in males. On the RI — PF
there are highly significant differences in the AAAC
and AABC frequencies. These combinations are also
more {requent in males (Table F).

The bilateral differences are markedly more
conspicuous. In males there are highly significant
differences on the MF and in the frequency of the
AAAC combination {more frequent on the RH),
ABCC (LH), AABC (RH). On PF — AABC (RH),
ACCC (LH). In females we can see highly significant
differences on the MF in the frequency of the fol-
lowing combinations: AAAC {RH), AABC (RH) and
ACCC (LH). Significant are also the differences on
the MF — ABAC (RH), and ABEC (LLH). The RH
on MF and PF tends to form ACCC and ABCC com-
binations (Table G).

The most frequent combination aceording to

TABLE D, Bilateral differences in the individual frequency of ridge direction

t
¥
11 A B C III A B C v A B C v A B C
RH 380 18 4 RH 236 125 39 RH 151 128 12} RH 38 20 342
LH 355 38 7 LH 80 133 187 LH 34 78 288 LH 11 10 379
X2 10.6 Xz2-—174.2 X2 — 154.32 X2—20.1
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TABLE E - Frequency of ridge direction combination in %

" In females
LH/MF 9% m PF % m RH — MF 9 m PF % m
1.  AAAC 1 0.99 AAAC 1 0.99 AAAA 1 0.99 AAAA 1 0.99
2. AABC 1 0.99 AABC 4 1.96 AAAB 3 1.71 AAAC 4 1.96
3. AACC 9 2.86 AACB 1 0.99 AAAC 29 4.54 AABB 2 1.40
4. ABAA - 1 . 099 AACC 17 3.76 AABA 4 1.96 AABC 7 2.55
5. ABAC. 3 .11 ABAC 3 1.71 AABB 1 0.99 AACB 1 1.40
6. - ABBB 1 0.99 ABBC 6 2.37 AABC 12 3.25 AACC 20 4.00
7. ABBC 5 2.18° ABCA 2 1.40 AACA 2 1.40 ABAA 2 1.40
8. ABCA 1 0.99 ABCC 22 4.14 AACC 4 1.96 ABAC 2 1.40
9. ABCC 16 3.67- ACBC 5 2.18 ABAA 1 0.99 ABBA 2 1.40
10. ACAC 2 1.40 ACCB 1 0.99 ABAB 1 0.99 ABEB 1 0.99
11. ACBC 7 2.55 ACCC 30 4.58 ABAC 14 3.47 ABBC 9 2.86
12.  ACCA 2 1.40 BBBC 1 1.40 ABBA 1 0.99 ABCA 3 1.71
13. ACCB 1 0.99 BBCC 2 1.40 ABBB 1 0.99 ABCB 1 0.99
14. ACCC 25 4.33 BCCC 5 2.18 ABBC 8 2.71 ABCC 15 3.57
15. BAAB 1 0.99 - ABCB 1 0.99 ACAB 1 0.99
16. BAAC 1 0.99 ABCC 5 2.18 ACAC 5 2.18
17. BACC 2 1.40 ACAC 2 1.40 ACBC 2 1.40
18. BBBC 1 0.99 ACBC 2 1.40 ACCB 1 0.99
19. ~ BBCA 1 0.99 ACCcC 1 0.99 ACCC 12 3.25
20. BBCC 3 1.71 BAAC 1 0.99 BACC 3 1.71
2L BCAC 3 1.71 BABC 2 1.40 BBBC 1 0.99
22. BCBC 2 -1.40 BBAC 1 0.98 BBCC 2 1.40
23. BCCC 4 1.96 CAAC i 0.99 BCCC 2 1.40
24, CBCC 3 1.71 CBAC 1 0.99 CBCC 1 0.99
25. CCAC 1 0.99 CCAC 1 0.99
26. CCBC 1 0.99
27. CcCee 2 1.40
In males
LH/MF % m PF oL m RH —MF " 9 m PF % m
1.  AAAB 1 0.99 AACC 12 3.25 AAAA 2 1.40 AAAC 16 3.67
-2 AAAC 4 1.96 AABC 5 2.18 AAAB 1 0.99 AABA 1 0.99
3. AABB 1 .99 ABAC 2 1.40 AAAC 47 4.99 AABB 1 6.99
4. AABC 3 1.71 ABBC 11 3.13 AABA 1 0.99 AABC 27 4.44
3. AACA 1 0.99 ABCC 22 4.14 AABB 1 0.99 AACC 18 3.84
6. AACC 13 3.36 ACBC 7 2.55 AABC 14 3.47 " ABAA 1 0.99
7. ABBC 6 '2.37 ACCC 36 4.80 AACC 7 2.55 ABAC 3 1.71
8. ABCB 1 0.99 BACC 1 0.99 ABAA 1 0.99 ABBC 12 3.25
9. _ABCC 16 3.67 BBCC 2 1.40 ABAC 13 3.36 ABCB 1 0.99
10. AQAB 1 0.99 BCBC 1 0.99 ABBB 1 0.99 ABCC 12 3.256
11. ACAC 9 3.86 - - BCCC 1 0.99 ABBC 5 2.18 ACCC 5 2.18 .
12. ACBC 8 3.71 : ABCC 2 1.40 BACC 1 0.99
13. ACCA 3 1.71 ACAB 1 0.99 BBBC 1 0.99
14. ACCB 1 0.99 ACAC 2 1.40 BBCC 1 0.99
15. ACCC 25 4.33 ACBC 1 0.99 )
16. BACC 1 0.99 BAAC 1 0.99
17. BBBC 1 0.99
18. BBCC 1 0.99
19. BCBC 1 0.99
20. 'BCCC 3 1.71 ’

table E: On the LH — MF in females ACCC (25 %),

ABCC (169,), AACC (9%,

in males

ACCC

(12 %), in males — AABC (27 %), AACC (18 0/0),

AAAC (16 %),

(25 %). ABCC (16 %,). AACC (13 %,). On PF in fe-
males — ACCC (30 %), ABCC (22 %), AACC (17 %),
i(.n males — ACCC (36 %), ABCC (22%), AACC
12 %).

On the RH — MF in females AAAC (29 9/},
ABAC (149%), AABC (129, in males — AAAC
(47 %), AABC (14 %), ABAC (139)). On the PF
in females AACC (209%,), ABCC (15%,), ACCC
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According to the most frequent combinations
we can judge that the left hand tends towards
ulnar-radial difference between the II. and ITI. fin-
gers. It is characteristic of the medial phalangs to be
most frequent between the IV. and V. fingers, for
the proximal it is most frequent between the TiI,
and [V. fingers, i.e. there are fewer directions ending
proximo-ulnarly (C).
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TABLE ¥ Intersexual differences in the occurrerce of the TABLE G Bilateral differences tn the occurrence of the most
most frequent combinations of papillary ridges frequent combinations of the papillary ridges
In females -— MF
LH — MF .
: % % com.blna- on/‘:.)he m on the m t
cortn.bma- .in fe- m in ma- m t tion LH RH
lon males les -
AAAC 1 6.99 29 4.54 6.02
" AACC 9 2.68 13 3.36 0.90 AABC 1 0.99 12 2.25 3.24
ABCC 16 3.67 16 3.67 — ABAC 3 L71 14 3.47 - 2.83
‘ACAC 2 1.40 9 3.86 1.75 ABCC 16 3.67 5 2.18 2.11
_ACCC 25 4.33 25 4.33 — ACCC 25 4.33 1 0.99 5.41
PF PF
= 00 % ) . & V o % -
corn.blna,- ' in/fe‘ m in ma- m t ARt on/tohe . m on the m -t
L males Ios Yo, LH RH '
AACC 17 3.76 12 3.25 1.00 AACC 17 3.76 20 “4.00 0.55
ABBC 6 2.37 11 3.13 1.31 ABBC 6 2.37 9 2.86 0.83
ABCC 22 4.14 22 4.14 — ABCC 22 4.14 15 3.57 1.28
ACCC 30 4.58 36 4.80 0.90 ACCC 30 4.58 12 3.25 3.20°
BCCC 5 2.18 1 0.99 1.67
In males — MF
RH — MF
s e o/ - o
; % % combma— oné:)he m on the m tou
com.bma- in fe- m in ma- m t tion LH RH
{ion - males Tos .
- AAAC 4 1.96 47 4.99 8.02
AAAC 29 4.54 47 4.99 2.67 AABC 3 - L7l 14 3.47 - 2.84
AABC 12 3.25 14 3.47 0.42 AACC 13 3.36 7 '2.55 1.42
ABAC 14 3.47 13 3.36 0.21 ABCC 16 3.67 2 1.40 3.66
ABBC 8 2.71 5 2.18 0.70 ACAC 9 2.86 3 1.71 1.42
ACBC 8 2.71 i 0.99 1.82
PF
PF
kT % %
shutibi- in/fe- m in ma- m t . 9 o ; ‘
tion males les combina- on the m on the m t
- Hon LH RH
AAAC 4 1.96 16 3.67 2.88 - S —
AABC T 2.55 27 4.44 4.12 AABC 5 2.18 27 4.44 4.54
AACC 20 4.00 18 3.84 0.36 AACC 12 3.25 8 3.84 1.19
ABBC g9 2.86 12 3.25 0.69 ABBC 11 3.13 12 3.25 0.23
ABCC 15 3.57 12 3.25 0.63 ABCC 22 4.14 12 3.25 1.90
ACCC 12 3.25 5 2.18 1.84 ACCC 36 4.80 5 2.18 5.88

MOST  FREQUENT COMBINATIONS OF THE DIRECTION
RIDGES

LH:MF ond PF in females and maies

. ZNN\N\
. NN\

RH-MF f[emaies

v LN
YN

VAN
n /ZNN\\

We must add, that in the future it will be very
useful to concentrate on the combination of the
ridge directions on the MF and PF on the same
finger of the same hand.

CONCLUSION

The paper deals with the study of papillary
ridges on the medial and proximal finger phalanges
(I, IIL, IV., V). The statistical processing of the
material enabled us to study certain regularities in
the occurrence of patterns and their directions. The
material was obtained from 200 probants through
Mohr’s method and processed according to the sim-
plified classification of Marie Ploetz-Radmann. The
paper consist of four parts:
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L. Distribution of pattern types on the indivi-
dual fingers

We can put each pamtern into a characteristic
descending sequence of fingers, acecording to their
frequency, but with certain inaccuracies due to si-
milar frequency of patterns in certain cases. Bilate-
ral differences appear to be more significant (in 7
patterns) than the intersexual ones (4 patterns).

H. Individual frequency of formations

The oceurrence of Angulus, Angulus duplex and

Arcus patterns is caracteristic of the medial phalan-
ges. Hamulus and Unda are typical of the proximal
phalanges. The most significant intersexual differen-
ces are: in males more frequently appears the An-
gulus, Angulus duplex, Striae (on the right hand),
and Unda (on the left hand) patterns: in females
~prevail Hamulus, Arcus and Arcus duplex (on the
right hand) and Striae (on the left hand). The oc-
currence of ML in the proximal phalanges is prob-
ably connected with the formation of accessory
pads at the embryonic stage. Characteristic of the
“marginal” fingers (I1., V.) are the patterns express-
ing the direction, while the “internal” fingers are
characterized by horizontal patterns.

MI. Individual frequency of the ridge directions

When studying the directions of the patterns we
distinguished three directions {A-radial, B-horizon-
tal and C-ulnar). They showed more significant bila-
teral differences namely on the III. and IV. fingers,
The most frequent direction on the I11. finger of the
left hand is C, while on the same finger of the right
hand it is direction A. On the IV. finger of the left
hand it is again direction C, on the RH — MF di-
rection A and on PF directions C and B. In gen-

134

eral the left hand shows a tendency towards ulnar
direction, while the right towards radial djrection.

IV. Frequency of ridge direction combinations

In this part we paid attention to the oceurrence
of ridge directions on the identical phalanges -of the
same hand. The largest number of combinations
(27) was recorded in females, but the intersexual
differences are small, more conspicuous are the bi-
lateral ones. According to the most frequented
combinations we can say that the left hand shows
a tendency towards ulnar-radial difference in the
course of the ridges between the II. and 111, fingers
(ACCC combination). A similar tendency can be ob-
served on the right hand on the medial phalanges
between the IV. and V. fingers (AAAC), and on the
proximal ones between the III. and IV. fingers
(AACC, but also AABC combinations and this fact
further increases the inaccuracy of our conclusions).

In the frequency of papillary patterns on the
medial and proximal phalanges we can see without
doubt certain regularities, which, after further re-
search, in new and broader considerations, might ‘
contribute to revealing the sifnificance of these pat-
terns for genetics, forensic anthropology and em-
bryology.
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