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ABSTRACT
Fingerprints are considered a complex pattern of elevations, friction ridges and
furrows on the palmar surface of living being. Due to the nature of perpetuality, ubiquitous
and exclusive, these prints play pivotal role in evidential form and to establishment of
individuality of any perpetrator involved in any violation spectacle. Moreover, this
adjustment of ridge patterns will be different from one person to another even in
monozygotic twins, as well from one finger to another. This current study was ratified to
determine any possibility for occurrence of any similarity in genetic inherited fingerprint
pattern among the family members. To conduct this study, 46 families including third
generation were included for sampling purpose. As a resultant of this study, it was observed
that the third generation share small amount of similarity in form of individual
characteristics especially in the hypothenar area of palmar surface. This similarity leads
towards a question against the exclusive nature of fingerprint patterns and identification of
perpetrator.
KEYWORDS: genetic inherited, palmar surface, characteristics, individuality, fingerprints,
etc.
INTRODUCTION
Fingerprints are ubiquitous pattern which are composed of the ridges and furrows on
the palmar surface of every living being1. Human fingerprints are elaborated, as ubiquitous,
perpetual and exclusive until unless the basal generating layer (deepest layer of epidermis
layer of skin) will not be disturbed due to any deep cut/injury which results in form of unique
identical feature of an individual2. Although the legitimacy of his figuring’s has been
addressed, it is in any case concurred among specialists that the possibility of two individuals
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having a similar print is incredibly uncommon3. There has been a case in history when
individuals attempted to take off and change their fingerprints however the result was
constantly unbeneficial. The recuperation of partial fingerprints recovered from a crime
spectacle is a significant approach for forensic investigation4. Due to the nature of secretion
of organic and inorganic compounds, whenever perpetrator comes in the contact of any dirt
or atmospheric substances, they produce the partial conspicuous fingerprints on the deposited
surface. Such prints are utilized by forensic experts or the investigating agencies to spot the
suspects/ accused of a crime5,6.
Statistical studies on familial data have shown that the total ridge-count is an inherited
characteristic. Parent-child and sib-pair correlations are near 0.5 and the correlation between
monozygotic twins is 0.95. It is evident that several additive genes with little or no
dominance are concerned, while pre-natal environment apparently plays a comparatively
small part. We do not know, for example, how many genes are involved, nor has it been
possible to isolate any major gene effect. In this direction, in 1965 Edward V. Glanville
worked to determine the heredity in dermal patterns in the interdigital areas of palmar
surface7,8. He concluded that the quantitative analysis of ridge count and pattern size make a
correlation among the family relatives9.
This present study is an attempt the determine any correlation or similarity in the
basic or individual characteristics among the family members at 95 % of confidence level10.
In

the studied quantitative dermatoglyphic features similarities, randomly paired or

unrelated persons show a very low correlation values11. During the comparison with the
familial correlation values, paternal influence (father-child correlation value) is found to be
slightly stronger than maternal influence (mother-child correlation value) for most of the
dermatoglyphic feature except palmar ridge counts, but the differences do not reach
statistical significance at P≤.0.0512. Thereby suggest that the contributive role was played by
both the parents in shaping the traits of their offspring, and a greatest correlation was
observed when the averages of the two parents (mother and father) and children (daughter
and son) are taken into consideration. In the analyzed samples, only 5 percent of similarity
was observed13. This occurrence was not found at same measured place but was observed
within the specified area. Therefore, it is very hard to speak that any similarity was obscured
at same measurement, moreover the implementation can be helpful to distinguish these
similarities which are probably influencing the individuality of such characteristics. Third
level of details can be studied further for personal identification14.

Volume XI, Issue V, May/2020

Page No:154

WAFFEN-UND KOSTUMKUNDE JOURNAL

ISSN NO: 0042-9945

METHODOLOGY
For this pilot study, all 46 families were selected from the population of Delhi and
West Bengal, India. To conduct this study, those families were selected where researcher
could get palmar surface impression from all 3 generations. Therefore, for samples selection
stratified random sampling was applied. All the subjects were informed about the purpose of
this study and their consent was taken (In case of minor, consent from parents were taken).
The research work was carried out in Amity Institute of forensic Science, Amity University
Noida (Uttar Pradesh) INDIA.
Material and Method
All the subjects were asked to clean their hands by sanitizer or soap and to wash off
water to clean any deposition of dust, dirt or atmospheric ingredient which can put their
effects in recording of fingerprints. Following the instructions, all subjects were asked to sit
in an ease condition at room temperature for 10-15 minutes. Thereafter, the fingerprinting ink
was applied by using hand roller over the palmar surface and subjects were asked to
implement their hands against the white A4 size sheet. Similarly, impressions from both of
hands were collected from every subject.

Figure 1; Ridge count in the specified area of palmar surface.
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Figure 2; Specified area of palmar surface that was used for determination of similarity.
Once the prints were attained on white sheets, the sheets were kept at room temperature
for next 20-30 minutes to dry the deposited ink. Thereafter, all the samples were preserved in
white/ brown paper envelope to prevent it from deposition of any atmospheric ingredient till
further step. The ridge count was performed from an area of 16 mm2 for determination of any
similarity among family members on hypothenar area of palmar surface. All the samples
were analyzed with the help of compound microscope and stereo-microscope from 6x to
500x magnification16.
Statistical Analysis
The percentage of occurrence among all three generations was calculated by using the
simple formula of percentage determination. The samples were further studied to determine
any correlation among the family member that could lead any similarity.
The collected data were analyzed using the formula of correlation coefficient as mentioned
below15:

Where, n = no. of variables x and y
= Variables
RESULT AND DISCUSSION
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In this study, we took some common ridge characters for identification as their appearance
were common in every samples. The results of identification is formulated in the table given
below

Table 1: Comparative table among the three generations of same family.
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In Sample-1 bifurcation is present in both father and daughter. In father it is
present in left hand and in case of daughter it is present in both right and left hand.



In Sample-2 bifurcation is present in all family members. In father, mother and
daughter it is present in left hand but in case of son it is present in right hand.
Instead of bifurcation mother and daughter also have another similar ridge
characters i.e. ridge ending both in their left hand.



In Sample-3 both the child have similar ridge character i.e. short ridge. In son it is
present in right hand and in daughter it is present in left hand. The mother has
ridge ending in her right hand while the daughter has also the same ridge
character in her both hands.



In Sample-4 both the child have short ridge in their right hand.



In Sample-5 the father and the daughter have bifurcation in their left hand. Also
short ridge is present in the left hand of mother as well as the right hand of
daughter.



In Sample-6 there are two bifurcations in the right hand of father and there is one
bifurcation in left hand of the daughter. Also ridge ending is present in both
mother and daughter. The mother has two and the daughter has one ridge ending
in their right hand.



In Sample-7 bifurcation is present in left and right hand of father and daughter
respectively.



In Sample-8 there are bifurcation in both hands of the daughter and in left hand of
father. Other than this, short ridge is present in left and right hands of mother and
daughter respectively.



In Sample-9 no such match is found.



In Sample-10 no such match is found.



In Sample-11 ridge ending is present in right and left hands of mother and son
respectively.



In Sample-12 no such match is found between family members.



In Sample-13 bifurcation is the most common character found between the family
members. Ridge ending is also present in both the hands of father and in the right
hand of his son.



In Sample-14 no such match is found between family members.



In Sample-15 bifurcation is present in both hands of all family members.
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Parents/ children

/ Common features

Grandparents and
Grand
Son/daughter

Among
children

Bifurcations

55%

85%

47%

Trifurcations

15%

35%

29%

Short ridges

5%

19.5%

09%

Table no.2; similarity percentage of the most occurred characteristics among generations.
The result of the study shows that selected families share some familiar ridge characteristics
but not at exact locations in between parents and children.
Percentage of common occuring features among family
members
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

85%

55%
47%
35%

29%

19.50%

15%

9%

5%
Grandparents and Grand
Son/daughter
/ Common features

Parents/ children

Bifurcations

Trifurcations

Among children

Short ridges

Graph 1; comparative graph of common occurring features among the family members.
There are some pertinent findings among these similarities.
Palm

Correlation between different family members
Father vs

Father vs Son

Daughter

Mother vs

Mother vs Son

Daughter

Left Palm

-0.326087258

-0.231717893

0.16907636

-0.323081171

Right Palm

-0.047045285

-0.460524315

0.262474553

-0.179740702

Table no 2; Correlative study among the left hand and right hand of same family members.
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In all the studied quantitative dermatoglyphic features, randomly paired unrelated persons
show very low correlation values when compared with the familial correlation values;
paternal influence (father-child correlation value) is found to be slightly stronger than
maternal influence (mother-child correlation value) for most of the dermatoglyphic feature
except palmar ridge counts, but the differences do not reach statistical significance17.
Therefore, it can be concluded from this study that, palmar surface can share the similar
features but not at the exact measurement, neither in similar by nature. As per observation, it
will not be found in both of the hands of same individual. The occurrence of common
features among generations doesn’t include it in inherited features list.
CONCLUSION
It

is

“generally

accepted

that

dermatoglyphic

traits

are

controlled by genetics although the nature of inheritance is exceedingly complex.
Dermatoglyphic traits are said to be paratype because of several influences possibly during
the formative stage. Nobody has ever claimed totality of inheritance in dermatoglyphics18.
Hence, from the present study, we concluded that characteristics of ridges (Basic
characteristics) can be same with their ancestors in their family but the whole ridge patterns
were not similar. The etiology of palmar dermatoglyphic traits are influenced by additive
polygenes to a moderate extent with possible uterine environmental factors affecting the
distribution of some ridge count phenotypes. It does not appear that major genes play a
significant role in the genetic etiology of these traits. Some of the pertinent findings
observed in the present study may be recapitulated. In all the studied quantitative
dermatoglyphic features, randomly paired unrelated persons show very low correlation
values when compared with the familial correlation values. Paternal influence (father-child
correlation value) was found to be slightly stronger than maternal influence (mother-child
correlation value) for most of the dermatoglyphic feature except palmar ridge counts, but the
differences do not reach statistical significance, thereby suggested that the contributive role
played by both the parents in shaping the traits of their offspring doesn’t share any similarity
in individuality.
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