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5. 

INTRODUCTION 

The study of fingerprints has been a subject of interest to 

many people from ancient - even pre-historical times. Primitive 

man seems to have recognized and been interested in fingertip and 

palm patterns principally for their artistic value. Such widely 

different people as Neolithic man and certain aboriginal Indian 

tribes of the North American area and Nova Scotia have left carv¬ 

ings on stones which seemingly represent fingerprint patterns - 

whorls, arches and loops. In some cases petroglyphs of Indian 

origin have been recovered in which an outline of the human hand 

has recognizable patterns etched on the fingers and flexion creases 

on the palm. 

In many cases pottery implements unearthed by archeological 

workers in areas of the Near East, particularly Palestine, have 

borne recognizable fingerprints, probably of the maker of the ob¬ 

ject. some writers have contended that these ancient pottery work- 

ersers used their prints as an identifying mark of their workman¬ 

ship. However, the idea that workers in the fourth or fifth Chris¬ 

tian era used fingerprints as trade marks would imply that these 

men recognized the identifying value of such prints. "And of this 

we have no proof," (Cummins and Midlo, 1943). 

The scientific study of fingerprints, including recognition 

of their value, in personal identification, may have had its origin 

in China. Here the proof for such recognition is much greater than 

in the case of the Indians or even the Palestinians. Fingerprints 

have been found on ancient deeds, contracts of loans, and seals, 

dating back to the third century B.C. Above such prints, inscrip- 
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tions are often present stating that the prints are the marks of 

the certain people who made the impressions. The earliest prints 

are most often mere impressions in clay, but later prints are in 

ink of fingers, palms, and even soles. 

It is very difficult to fix an exact time in which scientif¬ 

ic knowledge of fingerprints, their embryological development and 

anatomy stemmed out of primitive recognition, with its accompany¬ 

ing artistic interest in pattern forms and mystical practice of 

dactylomancy. 

The earliest scientific descriptions of fingerprints, cited 

by Cummins, are the works of Grew, 1684; Bidloo, 1685; and Mal- 

phighi, 1686. In the reports of these anatomists, the epidermal 

ridges of prints, and the openings of the sweat glands into the 

pattern area are described in some detail, and are accompanied 

by careful drav?ings of the pattern area. 

In 1788 Mayer, also cited by Cummins, published a book of 

anatomical prints, containing a plate of fingerprints under which 

he states - "Although the arrangement of skin-ridges is never 

duplicated in two persons, nevertheless the similarities are close 

among bhme individuals. In others the differences are marked, 

yet in spite of their peculiarities of arrangement all have a 

certain likeness." Here, to quote Cummins - " is the first 

clear enunciation of a basic principle of fingerprint identifi¬ 

cation." 

Purkinje, in 1823, first classified systematically the types 

of patterns present on human, fingers. And Bell in 1933 recognized 

the advantage of the ridged finger, palm and sole areas for fric¬ 

tion, to aid in grasping and standing. 
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Interest in fingerprinting in the 19th Century was principal¬ 

ly in the use of prints as a method of identifying and exposing 

criminals, or as a method of preventing mistaken identity 4>n con¬ 

tracts, deeds, etc. - as witness the writings of Herschel, Faulds, 

Gelton, and Henry. 

The first workers in the biological phases of fingerprints 

studies were Galton, the Wilders, Bonnevie, and Foil. Their work 

was done on the aspects of morphology, inheritance, embryology, 

and racial differences in fingerprints. 

Identical twins have offered an ideal field of study for bio¬ 

logists interested in the study of the inheritance of fingerprints, 

since the genic or hereditary composition of such twins is exactly 

the same. The only difficulty encountered in using identical Wins 

for such a study is that intrauterine conditions, particularly those 

of crowding with resultant friction, influence the development of 

print patterns, a character which is susceptible to environmental 

modification during the pre-natal period. The influence of the 

intrauterine environment, the parakinetic influence that may be 

responsible for fingerprint unlikeness in identical twins and even 

in the two hands of some individual, can be demonstrated rather con¬ 

clusively in Siamese or co-joined twins. These abnormal twin pairs 

have fingerprints that are generally more dissimilar than those of 

the normal monozygotic twin pairs. Abel, Bonnevie, Cummins, and 

Kollmann have suggested that abnormal tensions and pressures within 

the epidermis produce disturbance in tb&^ridge development during 

the pre-natal period. 

Conversely, similarity of fingerprints between the hadd pairs 

of suspected identical twins has been used as a diagnostic criterion 
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of monozygosity. Workers studying fingerprints in identical twins 

must be careful not to attempt to diagnose the subjects that they 

are studying by means of the fingerprints similarities* 

Work has been done on the study of resemblance and mirror 

imaging of fingerprints of identical twins. But a great deal of 

the published work has been merely that of general surveying of 

twins' prints resemblances in connection with a detailed study of 

all aspects of twins' physiques, mental traits and personality. 

This is particularly true of the work of Newman, an authority on 

t?*inning and twins, who has studied fingerprints in twins merely 

as a part of the phenomenon twinning. Rife and Cummins have made 

special studies, in great detail, of just the fingerprints of twins. 

But here again a large part of Cummins' work has been done on human 

and primate finger, palm and sole prints in general and not specif¬ 

ically to determine resemblances of twins' prints. Most of the work 

on resemblance of the fingerprints of monozygotic twins has been done 

in reverse order to determine a system for diagnosing monozygosity 

by means of fingerprints as well as by similarities in appearance, 

etc. Workers such as the MacArthurs (1938), Lottig (1931), and 

Komai (1928) have established diagnostic systems for monozygosity 

which have been used by other workers, both in studying identical 

twins and in studying fingerprints. Some of the results of all the 

above mentioned workers will be discussed later in connection with 

the results obtained in this survey. 

The original work on twins* fingerprints done by Newman (191?) 

was done principally to investigate mirror-imaging or asymmetry 

reversal of digital patterns. It was not until the late 1920's and 

early 1930's that Newman, and the other workers mentioned previous- 
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ly, began their detailed studies of fingerprints in both identical 

and fraternal twins. As a result of these later studies Newman, 

MacArthur, and Lottig set up their similar systems of diagnosis of 

raonozygosity on the basis of dermatoglyphics - depending principal¬ 

ly in each system on the greater similarity of prints of identical 

twins than those of fraternal twins. 

Newman- has applied his system of diagnosis to large series 

of twins as well as to a series of nineteen twins, believed to be 

identical, that had been reared apart (1947). MacArthur has ap¬ 

plied his system to series of twins also but his main interest has 

been in the finger and palm prints of quadruplets (1937), and the 

Dionne quintuplets (1937). 

The most recent work of all biological workers in dermatogly¬ 

phics has been done on twin diagnosis, using already accepted me¬ 

thods, and in a detailed study of palm and sole prints in twins. 

Some work has also been done on the connection of handedness and 

dermatoglyphics (Leche, 1933), and on handedness and mirror-imaging 

(Rife and Cummins, 1943). Nothing new has been contributed recent¬ 

ly to the study of identical twins’ dermatoglyphics. 

The purpose of this survey is not to diagnose the zygosity of 

twin pairs by previously used methods but to investigate the simi¬ 

larity of prints of twins already diagnosed as identical by other 

reliable methods. In all cases possible the similarities of the 

twins' prints have been compared ?iith similarities of the two hand 

prints of single-born individuals. GrTlneberg (1929) was the first 

to urge that the above comparison be made, and MacArthur (1938) 

has made the comparison for ridge counts, finger patterns, palm 

lines, and palm patterns, giving the average difference in each 
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case equal Height in the final comparison. 

It must also be borne in mind that the results obtained in 

this survey are not intended to be generally applicable to mono¬ 

zygotic twins because the number studied here, twenty pairs* are 

not sufficient to postulate conclusions about monozygotic twins 

in general. However it is believed that certain results obtained 

here are worthy of further study on larger numbers of twin pairs. 
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Materials and Methods 

Twenty pairs of identical twins have been fingerprinted for 

tais survey. The number is not so large as might be desirable, 

but the difficulty of securing a large number of monozygotic twins 

of a suitable age for fingerprinting can easily be realised. 

Actually more than twenty pairs of twins, twenty-seven to be 

exact, were printed for this survey, but seven sets of prints have 

not been analyzed because of a question of their owners1 zygosity. 

The sets of prints that have been used in this analysis are those 

of undoubted monozygotic twin pairs. 

A diagnosis of monozygosity was made only on.those pairs of 

twins who had exact resemblance in the following traits: 

A. Hair 
1. Color and shade 
a. Texture 

3. Eyes 
1. Color - iris pigmentation 
2. Shape 
3. Visual defeots 

C. Ears 
1. Shape 
2. Affixed or non-affixed lobes 
3. Hose 
£. Complexion 

1. Shade 
2. Texture 
3. Complexion disorders 

F. Hands 
1, Shape 
2. Kails 
• a. Shape 

b. Presence or absence of moons 
CF. Blood Groups 

-(Not" known in the case of two pairs). 

In addition to the above points, the following similarities 

were insisted upon: 

A. Height 
E. He ight 



C. General build 
D. General appearance 

The parents of the twins sere also asked whether or not they 

believed that the pair was identical, whether the doctor deliver¬ 

ing the pair believed them to be identical, and whether in the 

opinion of others, not members of the family, the pair were iden¬ 

tical. 

All members of the twenty pairs studied in this survey, except 

one, met the above requirements in every instance. In the one pair 

in question, there was a slight difference in complexion shade and 

a rather large difference in weight', but the docttr who delivered 

these three year old girls believed them to be identical, as did 

their nurse and parents. However in this paper this questioned 

pair will be listed with an Interrogation mark (?) by their anal¬ 

ysis* 

The twin pairs studied here varied in age from three years to 

thirty-eight years. Six sets of male twins and fourteen sets of 

female twins are included. It has not been attempted to breakdown 

this analysis on the basis of age groups because the ages are not 

grouped regularly; nor on the basis of sex because the numbers of 

each sex are too small to give statistically significant results. 

Twin Pairs Studied: Age 

I Chandler, Y. and D. 12 
II Hanson, F. and 8. 18 
III Anderson, Al. and AU, 22 
IV Gubin, J. and A. 1? 
V Logan, Ra. and Ru. 4 

VI Hein12, C. and L. 5 
VII Hetmaniak* A. and M, 7 

VIII Willoughby, £. and L. 33 
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IX Vietti, T. and A, 21 
X Lane, Cl. and Ct. 29 
XI Kipp, G. and L. 3 

XII Hoss, ist-. and Xa, 8 
XIII iastban, R. and L-. ? 3 
XIV Lee, R. and D. 38 
XV Maresh, Hj. and HI. 10 
XVI Rausch, o. and J. 19 

XVII Smith, Je. and Ja. 14 
XVIII Ryba, Ja. and Jo. 14 

XIX Mc' illan, Je. and Jo. 16 
XX Srlich, C. and J. ? 

Ten single-fcorn and unrelated individuals were fingerprinted 

for comparison with the twin pairs. Five were males and five were 

females. They varied in age from twenty-one to forty-eight. The 

exact ages of some of these individuals is not known. 

Single-Born Individuals: Ages 

X Torry, 8. 20 
II Beverly, J. 28 

III Neeper, J. 21 
IV Baird, B. ? 
V Swinford, L. 22 

VI 3winford, H. 26 
VII Sergendahl, J. 22 
VIII Barnes, J. Y 

IX Redfield, P. 48 
X Beverly, J. D. 23 

The prints of the twins and the single-born individuals were 

taken by the Faurot method of inkless printing. 

In studying the prints, a magnifying lens, was used that mag¬ 

nified four diameters. For ridge counting, a sharp needle inserted 

in the rubber eraser of a long pencil was used to point,off each 

individual ridge as it was counted. 

Sach fingerprint was studied from three main aspects - ridge 

count, pattern type and direction, and core. 

First the type of pattern on each finger was identified by 

close examination. In cases where immediate identification was dif- 
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ficult, the pattern was compared with drawings of various pattern 

types drawn by Hairs (1938) and cited by cummins. Pattern direc¬ 

tion or opening, radial, or toward the thumb, or ulnar, or toward 

the fingers, was determined .at this point. 

To determine the ridge count, the ridges from the point of 

the core, that is the center of the pattern area, to the point of 

triradius (older, delta) were counted. The triradius is the meet¬ 

ing of the three opposing ridge systems of the finger tip config¬ 

uration - the pattern area, and the proximal and distal transverse 

ridge systems. To aid in exact ridge counting, a straight edge was 

placed as a guide from the point of the core to the triradial point. 

To insure the accuracy of the ridge count, at least three counts were 

made of each print, two from the point of the core to the triradius 

and one in the reverse direction. 

In symmetrical patterns such as whorls, there are two triradii; 

hence two ridge counts per finger with such a configuration. In a- 

symmetrical patterns such as loops or tented arches, there is only 

one ridge count, either an ulnar or radial count, depending on which 

side of the pattern area the triradius is located. On simple arch 

patterns there is no triradius and therefore the ridge count is zero. 

The minutiae of the core or center of the pattern area were 

also carefully examined. The actual method of analysis of the data 

obtained by the above examination of the fingerprints will be ex¬ 

plained later in connection with results of each analysis. 
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Similarity of Twins* Fingerprints Compared Heterolaterally and 
Hoinol ate rally, and These Results Compared with Bilateral Similarities 

in Individual and Single-Born Individuals. 

The purpose of this part of the survey of fingerprints in i- 

aentical twins is to examine the similarities and differences of 

print patterns in the pairs - compared heterolaterally (i.e. the 

right-hand prints of one twin and the left-hand prints of the 

other), and homolaterally (i.e. the right-hand prints of one mem¬ 

ber of the pair compared with the right-hand prints of the other 

member, and, similarly, comparison of both left-hand prints). The 

above similarities and differenced are then compared with the sim¬ 

ilarities and differences foundi.bilaterally between the hands of 

each identical twin and each single-born individual. 

Originally it was intended to make the above comparisons on 

the basis of pattern similarities alone. However after study of 

pertinent literature, it was decided to make the comparisons on 

the total amount of difference existing between each hand pair. 

In accordance with the work done by MacArthur (1938) it was decided 

to take into account two types of difference, that of pattern type, 

and of ridge count. Following the MacArthur method, the total 

ridge counts of each of the four hands of a twin set were determined 

by adding the ridge counts of the five fingers of each hand. The 

total ridge counts were then compared for each hand pair by sub¬ 

tracting the total ridge counts of the hands, and setting the dif¬ 

ference over sixty-six, the average ridge count per hand in the 

general population as determined by MacArthur. This difference 

was expressed as a per cent (i.e. multiplied by 100) difference 

by ^acArthur, but was not expressed as a per cent here since ridge 
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count difference was not believed 

difference. 

The following is a sample of 

determination of the coefficient 

for each twin: 

Log an, Ru. and Ra. 

Ru, Right Left 
11 10 
4 0 
4 4 
2 5 
 5_ 16 
26 35 

Ra. Right Left 
0 12 
0 0 
5 4 
6 5 

11  6_ 
22 2? 

to be so important as pattern 

the ridge counting data and 

f ridge count difference done 

Ru. Right - Ra. Left 
26*27 a 1/66-.0151 

Ru. Left - Ra. Right 
35-22=13 13/66=.1965 

Ru. Right - Ra. Right 
26-22*4 4/66=.0606 

Ru. Left - Ra. Le f t 
35-27=8 8/66».1212 

Ru. Right - Left 
35-26=9 9/66=.1263 

Ra. Right - Left 
27-22=5 BT66 = .0757 

Then following the method of both MacArthur and Lottig, unit 

values were assigned to pattern differences. A unit, 1.0, was 

arbitrarily assigned to a main pattern type difference as an arch 

and a loop, or a loop and a whorl. A halff unit, 0.5, was assigned 

to a minor pattern difference as a whorl and twin loop, twin loops 

being considered as a whorl not broken through. 

The following is a sample of the pattern comparisons: 

Logan, Ru. and Ra. 

ileterolateral Homolateral Bilateral 

. Right - Ra. left Ru. Right - Ra. Right Ru. Right - Left 
.0 1.0 .0 

1.0 1.0 1.0 
.0 .0 .0 
.0 1.0 .0 
.0 .0 .0 

1.0 3.0 l.o 
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Hu. Left - Ra. Right Ru. Left - Ra. Left Ra. Right - Left 
1.0 .0 i.o 
.0 .0 .0 
.0 .0 «o 

1.0 .0 1.0 . 0 .0 
2.0 .0 2.0 

To compare the differences in the various hand pair combi¬ 

nations, it was intended to add the coefficient of ridge count 

difference to the pattern difference to determine the total 

amount of difference for each hand pair. This indeed was done 

whereupon it was realized that the method had inherent flaws. 

In the first place the ratio of the coefficient of ridge 

difference to the amount of pattern difference was too great in 

favor of the pattern difference for the coefficient to be signif¬ 

icant - as for example in Ru. Right - Ra. Left, 1.02 or Ru. Right - 

Ra. Right, 3.06. 

In an attenipt to overcome this weighting of pattern over ridge 

count, it was decided to express the total pattern difference as a 

per cent of the total pattern difference possible, for example 1/5 

or 2/5. However this was not a solution since pattern difference 

is in a final analysis more important than ridge count difference 

as in most cases ridge count is a function of the pattern type. 

Whorls have a large total ridge count because two counts are made 

on a whorl, while arches have ho ridge count at all. The counts 

of loops or tented arches will be intermediate since they have only 

one ridge count. 

In a final attempt to use both of these print characteristics 

in difference comparisons it was decided to handle ridge count dif¬ 

ferences by a different method. Instead of comparing total ridge 
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differences between two hands where the to.tals might not give a 

true picture - as for example: • 

0 10 
10 0 
4 4 • 

. 0 7 
 7_ _0_ 

. m si 

where there is no total ridge difference but a rather large ridge 

difference on individual fingers, it was decided to add individual 

finger ridge count differences to arrive at an actual total ridge 

count difference. But here again the coefficient of ridge dif¬ 

ference was not significant in comparison with pattern difference. 

Therefore it was decided to make the heterolateral and homo¬ 

lateral comparisons, of the twins, and the bilateral comparisons of 

the twins and single-born individuals on the basis of pattern sim¬ 

ilarities. 

For each twin set the total number of patterns alike on one 

hand pair was expressed as a fraction of the total number of like 

patterns possible, as, for example 5/5. The resemblances for each 

twin pair were addsd to determine the total for all sets, and then 

the average was determined per pair. The same was done for each 

single-born individual. 

The results are shown.in the charts immediately following. 

Chart IA shows the heterolateral similarities of twins; Chart 16, 

the homolateral similarities for twins; Chart IC, the bilateral 

similarities for twins, and Chart ID the bilateral similarities 

for 3ingle-born individuals. 
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Chart IA - Heterolateral Resemblances in Monozygotic Twin Pairs 

I Chandler 4.5/5 
II Hanson 5/5 

III Anderson 4/5 
IV Gubin , .5/5 
V Logan 4/5 

VI Heintz 4/5 
VII Hettnaniak 3/5 

V I II Willoughby 1.5/5 
IX Vietti 2/5 
X Lane 3/5 

XI. Kipp 5/5 
XII Ross 3/5 
All I iSa3tham ? 3/5 
XIV Lee 4/5 
XV Maresh • 3.5/5 

XVI Rausch 4/5 
XVII Smith 3/5 
VIII Ryba 1.5/5 
XIX McMillan 5/5 
XX Erlich 1/5/5 

4.5/5. 
Total 
9/10 

4/5. 9/10 
4/5. 8/10 

2.5/5. 3/10 
3/5. 7/10 

2.5/5. 6.5/10 
1.5/5. 4.5/10 
3/5. 4.5/10 
5/5. 7/10 
4/5; 7/10 
4/5. 9/10 
2/5. 5/10 
2/5. 5/10 
3/5. 7/10 
3/5. 6.5/10 
5/5. 9/10 

3.5/5. 6.5/10 
5/5. 6.5/10 
3/5. 8/10 
4/5. 5.5/10 

Total for Twenty Twin Sets ■ 133.5/20 pairs 
Average" " " " » 6.73/101 or 3.37/5. 

Chart IB » Homolateral Resemblances in Monozygotic Twin Pairs 

Lefts Rights Total 
I Chandler ~5/5 5/5 10/10 

II Hanson 4/5 5/5 9/10 
III Anderson 5/5 5/5 10/10 
IV Gubin 2.5/5 4.5/5 7/10 
V Logan 5/5 2/5 7/10 

VI Heintz 1.5/5 3/5 4.5/10 
VII Hetraaniak 2.5/5 1/5 3.5/10 

VIII Willoughby 4/5 2.5/5 6.5/10 
IX Vietti 3/5 3.5/5 6.5/10 
X Lane 3/5 4/5 7/10 

XI Kipp 3/5 3/5 6/10 
XII Ross 3/5 2/5 5/10 

XIII Eastham ? 4/5 3/5 7/10 
XIV Lee 4.5/5 5/5 9.5/10 
XV Maresh 3.5/5 3.5/5 7/10 

XVI Rausch 5/5 4/5 9/10 
XVII Smith 5/5 4.5/5 9.5/10 
XVIII Ryba 3/5 2.5/5 5.5/10 

XIX McMillan 4/5 4/5 8/10 
XX Erlich 3/5 3.5/5 6.5/10 

Left Total * 73.5 Right Total *70.5 Horaolateral Totalti44 
Left Averager 3.7/5 or Right Average=3.5/10 Homolateral Average«3.6/5 

7.4/10 or 7.0/10 or 7.2/10 

1 According to Danner (1934) 6/10 
lateral comparison is diagnostic 

pattern pairs alike in hetero- 
of mono zygosity. 



20 

Chart IC - Bilateral Resemblances in Monozygotic Twin Pairs 

I Chandler 4.5/5 4.5/5 
Total 
9/10 

II Hanson S/5 5/5 9/10 
III Anderson 5/5 3 3/5 8/10 

IV Gubin 2.5/5 0/5 2.5/10 
V Logan 4/5 3/5 7/10 

VI Heintz 1/5 4/5 5/10 
VII Hetmaniak 4/5 2355/5 6.5/10 

VIII Willoughby 2.5/5 4/5 6.5/10 
IX Vietti 4/5 2.5/5 6.5/10 

X Lane 4/5 3/5 7/10 
XI Kipp 2/5 4/5 6/10 

XII Ross 1/5 5/5 6/10 
XIII Eastham^ 3.5/5 3/ 5 6.5/10 

XIV Lee 3/5 3/5 6/10 
XV Maresh 3/5 8/5 6/10 

XVI Rausch 4.5/5 4.5/5 9/10 
XVII Smith 3/5 3 • 5/ 5 6.5/10 

IV III Ryba 3/5 3/5 6/10 
XIX McMillan 4/5 4/5 6/10 

XX Erlich 2.5/5 5/5 6.5/10 

Total for Twenty Twin Jets =132.5/20 pairs 
Average for Twenty Twin Sets = 6.63/10 or 3.31/5 

Chart ID - Bilateral Resemblance in Single-Born Individuals 

I Torry, £. 4/5 
II Beverly, J. 5/5 

Ill Weeper, J. 2.5/5 
IV Baird, B. 4/5 

V Swinford, L. 5/5 
VI Swinford, H. 1.5/5 

VII Bergendahl, J. 3/5 
VIII Barnes, it. 3/5 

IX Redfield, P. 3/5 
X Beverly, J. D. 3/5 

Total for ten individuals r 34/10 
Average for ten individuals s 3.4/5 or 6.8/10 

Out Of the twenty pairs of twins fingerprinted, six pairs 

were found in which one member was definitely left-handed and 

the other right-handed. Although their fingerprint comparisons 

were used in computing the previous averages, they were consid- 

separately in the same manner as all of the twins had been con¬ 

sidered. 
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Chart II A Heterolateral Resemblances in Twins Where One is 
Right-Handed - the Other Left-Handed. 

Total 
I Hanson 5/5; 4/5 9/lO 
II Anderson 4/5; 4/5 8/10 
III Logan 4/5; 5/5 7/10 
IV Heintz 4/5; 8.5/5 6.5/10 
V Willoughby 1.5/5; 3/5 4.5/10 
VI Maresh 3.5/5; 3/5 6.5/10 

Total *41.5/6 pairs Average s 6.92/10 or 3.46/5 

Chart II B Homolateral Resemblances in Twins in Which One is 
Right-Handed - the Other Left-Handed. 

I Hanson 
Lefts 
4/5 

Rights 
5/5 

11 Anderson 5/5 5/5 
III Logan 5/5 2/5 
IV Heintz 1.5/5 3/5 
V Willoughby 4/5 2.5/5 

VI Maresh 3.5/5 3.5/5 

Left Total* 23 Right Total- 21 
Left Average* 3.83/5 Right Average*3.5/5 

or 7.66/10 or 7.0/10 

Total 
9/10 
10/10 
7/10 

4.5/10 
6.5/10 

7/10 

Homolateral Total=44 
Homolateral Aver age =-3.6/5 

or 7.3/10 

Chart II C Bilateral Resemblances in Twins in Which One is 
Right-Handed and the Other Left-Handed 

I 
II 

III 
IV 
V 

VI 

Hanson 4.5/5; 4.5/5 
Anderson 5/5; 3/5 
Logan 4/5; 3/5 
Heintz 1/5; 4/5 
Willoughby 2.5/5; 4/5 
Maresh 3/5; 2/5 

Total 
9/10 
8/10 
7/10 
5/10 

6.5/10 
5/10 

Total for 
Average for 

the Twin Sets * 40.5/6 pairs 
the Twin Sets = 6.75/1© or 3.36/5 



Chart III Heterolateral, Homolateral, and Bilateral Resemblances 
in Monozygotic Tains in General, in Left-Right Handed 
Twins, and in Single-Born Individuals. 

Monozygotic Twins Left-Right Single-Born 
in General Handed Twins Individuals 

Heterolateral 
Comparisons 6.73/10 6.92/10 

Homolateral 
Comparisons 

7.2/10 Total 7.3/10 
Left Total 7.4/10 7.6/10 
Right Total 7.0/10 7.0/10 

Bilateral 
Comparisons 6.63/10 6.75/10 6.8/10 

From the comparisons given in Chart III, a summary of the 

previous charts, it appears that on the average in this set of twenty 

twins, there is as much pattern similarity between heterolaterally 

compared prints of identical twin pairs, and between homolaterally 

compared prints of identical twin pairs as there is between the 

hand pair of a single-born individual. This is also true for the 

bilaterally compared prints of this set of monozygotic twins. 

The pattern comparisons for the left-right handed monozygotic 

twin pairs show that their pattern similarities do not differ sig¬ 

nificantly from the pattern similarities of monozygotic twins in 

general. However the number surveyed here, six pairs, is not ..a 

sufficient number to make any positive statement about their pat¬ 

tern similarities. 

These results are similar to those obtained by MacArthur in a 

survey of fifty twin pairs. MacArthur’s method was different, how¬ 

ever, in that he used both ridge count and pattern differences in 
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his study - giving both equal Height. His results are summarized 

in Chart IV. 

Chart IV 

Monozygotic Twins 
Ridge Count Pattern 
Differences Differences 

dingle-Born 
Individuals 

Ridge Count Pattern 
Differences Differences 

Heterolateral 
Comparisons 6.86 2.51 

Homolateral' * 
Comparisons 5.88 1.88 

Bilateral 
Comparisons 7.16 2.58 

Ho statistical analysis of MacArthur’s data was included by 

Cummins, from whom the above results were taken. However it is 

felt that inclusion of ridge count differences, given equal weight 

with pattern differences, may cause misleading conclusions to be 

drawn from such data, unless the differences are determined for 

each finger pair separately or for finger pairs whose patterns are 

alike, for reasons discussed previously. 

Newman in 1928 and Fukuoka in 193? have also analyzed hetero¬ 

lateral, homolateral, and bilateral resemblances in monozygotic and 

dizygotic twins on the basis of ridge count alone, but have not 

compared their results with bilateral resemblances in ridge count 

of single-born individuals. 



24. 

Fingerprints Showing the Greatest Percent of Pattern Difference in 
Heterolateral and Homolateral Print Comparisons in Twins, and 
in Bilateral Comparisons in Each Twin and Single-Born Individual 

To determine which fingerprints showed the greatest percentage 

of pattern difference in heterolateral and homolateral comparisons 

of monozygotic twins, the total number of thumb, index, middle, ring, 

and little finger print pairs in which one print differed from its 

partner were each expressed as a percent value of the total number of 

each finger pair, that is, forty. 

This same method was used to determine finger differences in 

bilateral comparisons in the twins and single-born individuals. 

The results are given in the Charts following, Charts V A, 5, 

and C. 

Chart V A - Percent of Finger Pattern Differences in Hetero- 
lateral Comparisons in Monozygotic Twins. 

Thumbs 
Index Fingers 
Middle Fingers 
Ring Fingers 
Little Fingers 

15/40 prs. different = 37.5$ 
20.51/40 prs. different?51.3$ 

7/40 prs. different * 17.5$ 
15/40 prs. different * 37.5$ 
9/40 prs. different = 22.5$ 

Total 66.5/200 prs. different=33.3$ 

Chart VS- Percent of Finger Pattern Differences in Homolateral 
Comparisons in Monozygotic Twins. 

13/40 prs. different* 32.5$ 
7/40 prs. different = 17.5$ 

18/40 prs. different*30.0$ 
16/40 prs. different* 40.0$ 
8/40 prs. different * 20.0^ 

Total 56/200 prs. different=28.0$ 

Thumbs 
Index Fingers 
Middle Fingers 
Ring Fingers 
Little Fingers 



Chart V C - Percent of Finger Pattern Difference in Bilateral 
Comparisons in Monozygotic Twins. 

Thumbs 
Index Fingers 
Kiddle Fingers 
Ring Fingers 
Little Fingers 

255/40 prs. different = 55.0$ 
15.5/40 prsl different * 38.8$ 

9/40 prs. different * 22.5$ 
13/40 prs. different * 38.5$ 
8/40 prs. different * 20.0$ 

Total 67.5/200 prs. different* 33.8$ 

Chart V D - Percent of Finger Pattern Difference in Bilateral 
Cemparisons in Single-Born Individuals. 

Thumbs 
Index Fingers 
Kiddle Fingers 
Ring Fingers 
Little Fingers 

1.5/10 prs. different * 15.0$ 
5.5/10 prs. different e 55.0$ 
3.5/10 prs. different * 35.0$ 
5.5/10 prs. different * 55.0$ 

0/10 prs. different = 0.0$ 

Total 16/50 prs. different =32.0$ 

Chart VI A - Percent of Finger Pattern Difference in Heterolateral 
Comparisons in Left-Right Handed Twins 

Thumbs 
Index Fingers 
Middle Fingers 
Ring Fingers 
Little Fingers 

4.5/12 prs. 
5.0/12 prs. 
3.0/12 prs. 
5.5/12 prs. 
0.5/12 prs. 

different *-97.5$ 
different s 41.7$ 
different = 25.0$ 
different * 45.8$ 
different = 4.2$ 

Total 18.5/60 prs. different * 30.8$ 

Chart VI B - Percent of Finger Pattern Difference in Horaolateral 
Comparisons in Left-Right Handed Tv?ins. 

Thumbs 
Index Fingers 
Diddle Fingers 
Ring Fingers 
Little Fingers 

Total 

5/12 prs. 
1/12 prs. 
3/12 prs. 
5/12 prs. 
2/12 prs. 

16.0/60 prs. 

different • 41.7$ 
different * 8.3$ 
different * 25.0$ 
different * 41.7$ 
different =16.6$ 

different * 26.6$ 



Chart VI C - Percent of Finger Pattern Difference in Bilateral 
Comparisons in Left-Bight Handed Twins. 

Thumbs 
Index Fingers 
Middle Fingers 
Ring Fingers 
Little Fingers 

6/12 prs. different = 50.0$ 
7/12 prs. different * 58.3$ 

2.5/12 prs. different * 20.e$ 
3/12 prs. different *25*0$ 
1/12 prs. different = 8.3$ 

Total 19.5/60 prs. different =32.5$ 

It will be noted in Chart V A that in these monozygotic twins, 

heterolateral comparisons show the index finger patterns to be most 

often different. 

In Chart V B it is seen that in the hornolateral comparisons 

the ring finger patterns are most often different. 

And from Chart V C it is seen that in bilateral comparisons, the 

thumb patterns are moat often different. But in bilateral comparisons 

of single-born individuals it appears from Chart V D that the index 

and ring fingers are most often different. 

In the breakdown of finger pattern differences of monozygotic 

left-right handed twins shown in Charts VI A, B, and C, no signif¬ 

icant difference was found between the difference percentages there 

and those of monozygotic twins in general. 

In was believed at first that this isolation to certain finger 

pairs of pattern differences found in various twin comparisons might 

be of diagnostic value in determining monozygosity. For instance 

it was found in this survey that in heterolateral comparisons the 

index patterns differed from one another in 51.3$ of the pairs while 

the middle finger patterns varied from one another in only 17.5$ of 

the pairs. If this percentage difference were significant, then in 

diagnosing identical twins more weight should be given to a hetero- 
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lateral pattern difference in the middle fingers than one in the 

index fingers, dimilarly in diagnosis more weight should be given 

to a homolateral pattern difference in the index fingers (differing 

in 17.5$ of the pairs in this survey) than a difference in the ring 

fingers (differing in 40$ of the pairs in this survey). 

loo small a number of monozygotic twin pairs was studied in 

this survey to draw conclusions about finger pair differences in 

monozygotic twins in general - however a survey of this type might 

be profitable to diagnostic methods if made on a larger number of 

twin pairs. 



Linkage of Patterns in Certain Fingers - and Its Value 
in Diagnosis of Monozygosity. 

It has been suggested by Lauer and Poll (1930) and is accepted 

by Lott ig in his system of train diagnosis that inheritance of the 

tip patterns of certain fingers is linked. According to Lauer and 

Poll, there is relationship between the patterns of fingers III and 

IV, IV and V, (and I and II to a certain extent). Hence if the 

middle finger patterns of a twin hand pair are alike, then the ring 

finger patterns ought to be alike also in a majority of pairs ac¬ 

cording to Lottig’s system. 

To verify this suggested connection between certain finger pat¬ 

terns, the pairs and trios of fingers where patterns were alike were 

tabulated in heterolateral, homolateral comparisons in trains, and 

bilateral comparisons in twins and single-born individuals. 

These tabulations are not intended to imply that when, for 

example, the patterns of the two middle fingers are both whorls, then 

the patterns of both ring fingers are whorls also. The tabulations 

merely indicate that when the patterns of the middle fingers are 

alike, then the patterns of the ring fingers are alike, though not 

necessarily of the same pattern type as that of the middle fingers. 

However, it was noted that in each of the comparisons that when the 

finger pairs were alike, their patterns were the same in approximate¬ 

ly 75i of the finger pairs. For example both of these cases would 

be counted in the charts below: 

a. Both ring fingers and both little fingers have loops. 
b. Both ring fingers have loops, and both little fingers 

have whorls. 



The results of the tabulations in the different comparisons are 

given in the following charts, VII A, B, C, and D. The numbers of 

each finger group which are alike in the comparisons are expressed 

as a percent value of the total number where it is possible for them 

to be alike, that is, forty. 1 indicates the thumb; 2, the index 

finger; 3, the middle finger; 4, the ring finger; and 5, the little 

finger. 

Chart VII A - Heterolateral Numbers of Like Finger Pairs in Mono¬ 
zygotic Twins, 

Finger Pairs Humber Alike Percent Alike 

2-3 
3-4 10 10/40 = 25.0% 

1-2 
3-5 9 9/40 = 22.5% 

1-3 
1-4 
2~4 8 6/40 * 20 .0% 
£-5 
4-5 

1-5 7 7/40 =17.5% 

Finger Trios Number Alike Percent Alike 

2-3-4 
3-4-5 8 8/40 * 20.0% 
1-3-4 . 

1—2—3 
3-4-5 
1-3-5 7 - ■ 7/40 =17.5% 
2-3-4 

1-2-4 5 5/40 = 12.5% 

1-4-5 
1-2-5 4 4/40 =10.0% 

Five hand pairs were found in which the patterns 

of all the fingers were alike. 



Chart VII B - Homolateral Numbers of Like Fing 
zygotic Twins. 

er Pairs in Mono 

Finder Pairs 

2-4 

Number Alike Percent Alike 

3-4 15 15/40 = 37.5$ 

2-5 
3-5 14 14/40 = 35.0$ 

1-3 
2-3 13 13/40 =32.5$ 
4-5 

1-4 12 12/40 = 30 • 0$ 

1-5 11 11/40 = 27.5$ 

1-2 10 10/40 = 25.0*; 

Finger Trios Number Alike Percent Alike 

£-3-5 

1-2-3 
1-3-5 

14 14/40 = 35.0$ 

2-4-5 
4-3-5 

1-3-4 

13 13/40 = 32.5$ 

2-3-4 12 12/40 = 30.0$ 

1-2-3 
1-2-5 10 10/40 = 25.0$ 
1-4-5 

Nine hand pairs were found in which 
all of the fingers were alike. 

the patterns of 

Chart VII C - Bilateral Numbers of Like Finger Pairs in Mono- 
zygotic Twins. 

Finger Pairs Number Alike Percent Alike 

2-3 9 9/40 = 22.5$ 

2-5 
3- 5 
4- 5 

7 7/40 »17.5$ 

3-4 6 6/40 = 15.0$ 



Chart VII C - (cont’a) 

Finger Pairs Number Alike Percent Alike 

2-4 5 5/40 = 12.5$ 

1-3 4 4/40 = 10. 0$ 

1-2 3 3/40 * 7.5$ 

1-4 2 2/40 = 5.0$ 

Finger Trios Number Alike Percent Alike 

2- 3-4 
3- 4-5 6 5/40 - 15.0$ 

2-4-5 5 5/40 = 12.5$ 

1-4-5 3 3/40 * 7.5$ 

1-2-4 
1-3-4 
1- 3-5 
2- 3-5 

2 2/40 * 5.0$ 

1-2-3 
1-2-5 1 1/40 * 2.5$ 

Three hand pairs were found in which the patterns 

of. all fingers were alike. 

Chart VII D - Bilateral Numbers of Like Finger Pairs in Single- 
Born Individuals. 

Finger Pairs Number Alike Percent Alike 

1-5 
3-5 

7 7/10 * 70$ 

1-3 5 5/10 = 50$ 

1-2 
1-4 4 4/10 = 40$ 

2-3 
2- 4 
3- 4 

3 3/10= 30$ 



Percent Alike 

5/10 *50% 

4/10 * 40% 

3/10 = 30% 

2/10 s 20% 

In the bilateral comparisons of single-born individuals, two 

hand pairs were found in which the patterns of all finger pairs 

were alike. One individual had all ten patterns alike, all loops. 

The tabulations made on finger pattern linkages in this survey, 

while they are not in themselves statistically significant, do not 

support Lottig in possible use of pattern linkage for twin diagnosis 

Mo set of finger patterns were found to be alike together in a large 

enough number of instances to be significant - and certainly not 

often enough to add a half unit to pattern differences as Lottig did 

when digits 3 and 4, or 4 and 5 were different. 

However, since this survey includes only twenty pairs of twins, 

and Lottig worked on only ten sets, neither study can be accepted as 

demonstrating any linkage characteristic of twins. 

Chart VII D - (cont'd.) 

Finger Trios 

1-3-5 

1-2-5 

1-2-3 
1- 2-4 
2- 3-4 
2- 3-5 
3- 4—5 

1- 3-4 
2- 3-4 
2-4-5 

Number Alike 

5 

■ 4 



Mirror Imaging in Patterns in Monozygotic Twins and 
Single-Born Individuals. 

Mirror imaging or asymmetry reversal has been surveyed in 

heterolateral and homolateral comparisons in twin pairs, and 

in bilateral comparisons in twins and single-born individuals. 

The number of patterns exhibiting mirroring were tabulated in 

each type of comparison. To show the ratio of the amount of 

mirror imaging to the amount of like patterns in each comparison, 

the number of pattern pairs alike were also tabulated again. The 

number of pattern pair alike and the number of mirrored patterns 

are expressed as a fraction of the possible number of pattern 

pairs alike and the possible number of mirrored pattern pairs 

respectively. 

The tabulations for the tv/ins are given in Chart IX A, to 

follovj, and those for the single-born individuals in Chart IX B. 

Chart VIII A - Mirror Imaging and Pattern Resemblance in 
Identical Twins. 

P * Number of finger pattern pairs alike 
in two hands. 

K.I.s Number of finger pattern pairs showing 
mirroring in two hands. 

I Chandler 
Heterolateral 4.5/5 P ; 4/5 M.I. 

4.5/5 P ; 3/5 M.I. 
Homolateral Right 5/5P; 0/5 M.I. 

Left 5/5P; 1/5 M.I. 
Bilateral 47575 P; 5/5 M.I. 

4.5/5 P; 4/5 M.I. 



Chart VIII A - (cont *d) 

II Hanson 
Heterolateral 5/5 P; 5/5 M.I. 

4/5 P; 4/5 is> I. 
Homolateral Right 5/5 P; 0/5 M.I. 

Left 4/5 P; 0/5 i,I. 
Bilateral 4/5 F; 4/5 H.I. 

5/5 P; 5/5 M.I. 

Ill Anderson 
ileterolateral 4/5 ?; 4/5 M.I. 

4/5 P; 4/5 M.I. 
Homolateral Right 5/5 P; 0/5 M.I. 

Left 5/5 P; 0/5 M.I. 
Bilateral 5/5 P; 4/5 M.I. 

3/5 P; 4/5 M.IL 

IV Gubin 
Heterolateral .5/5 P; 4/5 M.I. 

2.5/5 P; 3/5 M.I. 
Homolateral Right 4.5/5 P; 0/5 M.I 

Left 2.5/5 P: 0/5 M.I 
Bilateral o7s~P; 0/5 M.I. 

2.5/5 P; 0/5 M.I. 

V Logan 
Heterolateral 4/5 P; 4/5 M.I. 

3/5 P • 3/5 rule 
Homolateral Right 2/5 P; 2/5 M.I. 

Left 5/5 f; 0/5 M.I. 
Bilateral 375“p; 4/5 M.I. 

4/5 P; 5/5 M.I. 

VI Heintz 
Heterolateral 4/5 P; 4/5 M.I. 

2.5/5 P; 4/5 M.I. 
Homolateral Right 3/5 P; 0/5 M.I. 

Left 1.5/5 P; 0/5 M.I. 
Bilateral 1/5 P; 4/5 M.I. 

4/5 Pj 3/5 M.I. 

VII Hetmaniak 
Heterolateral 2/5 P; 0/5 M.I. 

1.5/5 F; 0/5 M.I. 
Homolateral Right 1/5 P; 4/5 M.I. 

Left 2.5/5 P; 5/5 M.I. 
Bilateral 4/5 P; 5/5 M.I. 

2.5/5 P; 3/5 M.I. 

VIII Willoughby 
Heterolateral 3.5/5 P; 2/5 M.I. 

3/5 P; 2/5 M.I. 
Homolateral Right 2.5/5 P; 0/5 M.I 

Left 4/5 P; 0/5 M.I 
Bilateral 475 P; 2/5 M.I. 

2.5/5 P; 3/5 M.I. 



Chart VIII A - (cont'd.) 

IX Vietti 
Heterolateral 

Homolateral Right 
Left 

Bilateral 

.2/5 P; 3/5 M.l. 
5/5 P; 3/5 LS. X. 

3.5/5 P; 0/5 M.l. 
3/5 P; 0/5 M.l. 
4/5 F; 3/5 M.l. 

2.5/5 r; 3/5 M.l. 

X Lane 
Heterolateral 3/5 P; 5/5 M.l. 

4/5 P; 5/5 M.l. 
Homolateral Right 3/5 P; 0/5 M.l. 

Left 4/5 Pj 0/5 M.l. 
Bilateral 4/5 P; 5/5 M.l. 

3/5 P; 4/5 M.l. 

XI Kipp 
Heterolateral 

Homolateral Right 
Left 

Bilateral 

XII Ross 
Heterolateral 

Homolateral Right 
Left 

Bilateral 

XIII Sastham ? 
Heterolateral 

Homolateral Right 
' Left • 

Bilateral 

XIV Lee- 
Heterolateral 

Homolateral Right 
Laft- 

Bilateral 

5/5 P 4/5 M. I. 
4/5 P 4/5 hi a I. 
3/5 P 0/5 M. I. 
3/5 P 0/5 M, I. 
2/5 P 3/5 M. I. 
4/5 P 3/5 M. I. 

3/5 P 2/5 M. I. 
2/5 P 2/5 2ii. I. 
2/5 P 0/5 M. I. 
3/5 P 0/5 M. I. 
1/5 P 2/5 M. I. 
5/5 P 2/5 M. I. 

*££ P 3/5 M. I. 
2/5 P 3/5 M. I. 
3/5 P 0/5 M. I. 
4/5 P 0/5 M. I. 

3.5/5 P 4/5 M. I. 
3/5 P 3/5 M. I. 

4/5 P 1/5 M. 1. 
3/5 P 0/5 M. I. 

4.5/5 P 3/5 M. I. 
5/5 P 0/5 M. I. 
3/5 P 0/5 M. I. 
3/5 P 1/5 M. I. 



Chart VIII A - (cont'd) 

XV Maresh 
Heterolateral 

Homolateral Right 
Left 

Bilateral 

3.5/5 P; 1/5 M.I. 
3/5 P; 2/5 M.I. 

3.5/5 P; 1/5 M.I. 
3/5/5 P; 1/5 M.I. 
3/5 P; 1/5 M.I. 
2/5 P; 0/5 M.I. 

XVI Rausch 
Heterolateral 

Homolateral Right 
Left 

Bilateral 

4/5 
5/5 
4/5 
5/5 

4.5/5 
4 • 5/5 

4/5 M.I. 
4/5 M.I. 
4/5 M.I. 
4/5 M.I. 
4/5 M.I. 
4/5 M.I. 

XVII Smith 
Heterolateral 

Homolateral Right 
Left 

Bilateral 

3/5 P 
3.5/5 P 
4.5/5 P 

5/5 P 
3/5 P 

3/5/5 P 

2/5 M.I. 
2/5 M.I. 
2/5 M.I. 
3/5 M.I. 
2/5 M.I. 
3/5 M.I. 

XVIII Ryba 
Heterolateral 

Homolateral Right 
Left 

Bilateral 

1.5/5 P; 1/5 M.I. 
5/5 P; 1/5 M.I. 

2.5/5 P; 1/5 M.I. 
3/5 P; 0/5 M.I. 
3/5 P| 0/5 M.I. 
3/5 Pi 4/5 M.I. 

XIX MacMillan 
Heterolateral 

Homolateral Right 
Left 

Bilateral 

5/5 P; 4/5 M.I. 
3/5 P; 4/5 M.I. 
4/5 P; 2/5 M.I. 
4/5 Pi 3/5 M.I. 
4/5 Pi 3/5 M.I. 
4/5 Pi 3/5 M.I. 

XX Erlich 
Heterolateral 

Homolateral Right 
Left 

Bilateral 

4/5 P 
1.5/5 P 
3.5/5 P 
3/5 P 

2.5/5 E 
4/5 P 

2/5 M.I. 
2/5 M.I. 
2/5 M.I. 
3/5 M.I. 
2/5 M.I. 
2/5 M.I. 

Heterolateral Total = 114 prs. =. 57.0% M.I. 
Homolateral Total s 43 prs.» 21.5^ M.I. 
Bilateral Total a 116 prs. = 58.0jb M.I. 

Three Comparison's Avg. Totals273 prs*45.0j£ M.I. 
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Chart VIII B - Mirror Imaging and Pattern Resemblance in Single- 
Born Individuals'Bilateral Comparison. 

P» M.I. - same as Chart VIII 4« 

I Torry, B. 4/5 P 4/5 M. I. 
II Beverly, J. 5/5 P 4/5 M. I. 

Ill Neeper, J. 2.5/5 P 2/5 M. I. 
IV Baird, B. 4/5 P 3/5 M. I. 
V Swinford, L. 5/5 P 4/5 M. I. 
VI Swinford, H. 1.5/5 P 0/5 M. I. 
VII Bergendahl, J. 3/5 P 3/5 H. I. 

VIII Barnes, -V7. 3/5 P 1/5 M. I. 
IX Redfield, P. 3/5 P 3/5 M. I. 
X Beverly, J.l). 3/5 P 2/5 M. I. 

Bilateral Total a 26 prs. 52$ 

In studying mirror imaging in these twins* fingerprints, it 

has been found that heterolaterally there is approximately the 

same amount of mirroring as bilaterally, Wl.0% and 58.0^ respec¬ 

tively. In bilateral comparisons of single-born individuals, the 

amount of mirror imaging was found to be 52$. It appears for the 

study of this small series of twins that there is the same amount 

of asymmetry reversal incurred heterolaterally in twins as there 

is incurred bilaterally in twins and single-born individuals. 

Homolaterally, very little mirror imaging was incurred in the 

twenty sets studied, only 21.5$. 

In the majority of cases of homolateral comparisons, the large 

lack of mirror imaging was due to the direction of like patterns. 

But in the majority of the heterolateral and bilateral comparisons 

of twins, the lack of mirror imaging was due to different pattern 

types. 

The exception to this is found in only one twin pair, XVIII, 

the Ryba twins. There is one case of like patterns, loops, with no 
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mirror imaging, on each hand pair of the heterolateral and bilateral 

comparisons* There are a few cases in all three comparisons where 

there is a pattern difference but feirror imaging. It should be noted 

also that only in one case, VII, the Hetmaniaks, does the homolateral 

mirror imaging exceed the heterolateral mirror imaging. 

In the single-born Individuals the lack of mirror imaging was 

for the most part due to the different directions of the same pat¬ 

tern, rather than pattern difference. It was noted that this 

phenomenon of different pattern direction was observed, principally 

on the index and ring fingers. 
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Close Resemblance of Three Hands in 
Monozygotic Ter ins. 

Newman (1923 and 1947) has noted that in comparisons of 

twins' derraatoglyphis, thre© of the palm prints and three of 

the sole prints are often very closely alike, and one rather 

different from the three, though he gives no data on this resem¬ 

blance. 

In this survey this type of resemblance was checked to see 

if it applied to finger tip patterns. This was done by arbitrar¬ 

ily selecting the three hands ©hose pattern differences from each 

other ©ere less. The total inter-pair pattern difference between 

these three hands was obtained; then the inter-pair pattern dif¬ 

ferences between the fourth hand and each of the like three were 

totaled and the two totals compared. An example of the method is 

given below: 

Logan: Three hands alike - Ru. right 
Ru. left 
Ra. left 

Comparisons * 
Ru right - Ra left 
1 pattern difference 

Ru left - Ra left See page 16. 
0 pattern difference 

Ru right - Ru left . 
1 pattern difference 

Total Pattern Difference Between the Three Hands: 
1 + 0+1 = 2. 

Comparisons of Fourth Hand with Other Three.(Ra right) 
Ru left - Ra right 
2 pattern differences 

Ru right - Ra right 
3 pattern differences 

Ra left - Ra right 
3 pattern differences 

Total Pattern Difference Between the Hands: 
2 4-3 4-2 r 7. 
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This type of pattern comparison was made for all of the twins 

and the results are given below in Chart IX. 

Chart IX - Resemblance of Three Hands* Patterns in Monozygotic 
Twins’ Fingers. 

Twin Pair Total Pattern Difference 
Between Three Hands Most 

Alike 

Total Pattern Dif¬ 
ference Betvaeen 
Fourth Hand and Other 
Three 

I Chandler 1 1 
II Hanson # 0 3 

III Anderson * 1 3 
IV Gubin * • 4.5- 12.0 

V Logan * 2 7 
VI Heintz * 4 10 

VII Hetmaniak 5.5 10 
VIII Willoughby 4 8.5 

IX Vietti «- 3.0 7 
X Lane * 3 6 

XI Kipp * 3 6 
XII Ross * 4 10 

XIII Eastham ? 4.5 7 
XIV Lee 3 4.5 

XV Maresh 5 6.5 
XVI Rausch «*• 0.5 2.5 

XVII Smith 3 4.5 
XVIII Ryba * 4 . 8 

XIX McMillan » 2 4 
XX Erlich *■ 3.5 8 

Total for All Pairs =60.5 Total for All Pr»128.5 

Average 60.5/20 » 3.0 Average 1&8.5/20 «6.4 

The data tabulated in Chart IX show that there are fourteen 

pairs of twins in which the inter-pair differences of the patterns 

of three hands are only one half or less of the inter-pair differ¬ 

ences of the fourth hand with these thx'ee. 

Averaging these data for all of the twin pairs, it is seen that 

on the average three hands' patterns are twice as much alike as the 

- Twin pairs in which three hands are at least twice as much 
alike as they are like the fourth hand. 
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fourth hands’ pattern are like the other three. 

These data have been submitted to statistical analysis to 

test their significance. The following results were obtained: 

a. The standard deviation for the differences of the three 

most like hand patterns was 1.42 and for the comparison of the 

fourth hand with the like three, the standard deviation was 3,26. 

b. The standard error for the differences of the three like 

hands was 1.42/V20 or i.32, while the standard error for the dif¬ 

ference of the odd hand with the like three was 3.26/T2Q or +.73. 

c. Calculating the significance of the difference between 

the two hand comparisons by the formula '*'+ O’e1' > lt was 

found that the standard error of the difference is .797 or ap¬ 

proximately .8. 

Since the actual difference between the comparison is 

6.4 - 3.0 or 3.4, the actual difference is 4.6 times the standard 

error of the difference, and therefore appears to be significant. 

If this close resemblance of patterns in three hands of a 

pair of twins can be conclusively demonstrated in a larger series 

of twins, then one possible explanation of this resemblance is that 

there is some intra-uterine "influence", possibly of a definite bi¬ 

lateral orientation affecting a definite area of the developing 

twin embryo such that both left and right hand of one twin and the 

adjacent hahd of the other twin are very similar. This would lead 

to the prints of one twin being more alike than those of the other 

twin. It Is also conceivable that the "asymmetry factor” (the 

gradient from left to right in the embryo) might somehow have caused 

the relative separation of the fourth hand from the other three. 
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Summary 

The work done on this small series of twins and single-born 

individuals has given the following results, as far as this survey 

is concerned: 

1. The patterns in the four hands of identical twins were 

found to be on the average as often alike as the patterns 

of the two hands of single-born individuals. 

2. The patterns in the opposite left and right hands of the 

twins and between the two hands of a single twin showed 

as much mirror imaging on the average as did the two hands 

of a single-born individual. But the patterns on the two 

right hands and on the two left hands of identical twin 

pairs did not show as much mirroring as was found between 

the two bands of a single-born individual. 

The work done on this small series of twins suggests that 

the following ideas are worthy of further investigation on larger 

series of twins: 

1. Whether in monozygotic twins certain different finger 

pairs vary most often in the three comparisons, and there¬ 

fore their difference should be given less weight in 

diagnosis of monozygosity than a pattern difference in 

other finger pairs. 

2. Whether ridge count differences should be included in 

studies of monozygotic twins, or not, because ridge counts 

depend primarily on pattern types. Perhaps the best method 

of ridge count comparison would be to include ridge count 
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differences only between patterns that are alike. 

3. Whether certain finger pairs are characteristically 

linked in pattern resemblances in twins. And whether 

such a linkage could be useful in diagnosis of mono- 

zygosity. 

4. Whether the patterns of three hands in identical twins 

are very much alike and the fourth different# 

/ 
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