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The reliability of the histological structures of human head hair in personal
identification has been discussed. Hair samples from 12 individuals of the
Australoid, the Mundari, the Mongoloid and the Negrito racial stocks were
examined for medullary types and hair diameter. One hundred sarpples from
each individual were examined. In the case of an Australoid female (Kadar)
showing two hair forms, one on the frontal and the other on the occipital
region, one hundred strands from each of the areas were studied. A threefold
classification of medulla into absent, discontinuous and continuous has been
followed. Individual variation in the occurrence of different medullary types,
the range of hair diameter and the relationship between the two have been
described. The highly variable nature of the medullary structures probably
loses its significance in personal identification. Hair diameter, too, is a vari-
able character and it is evident in the shaft diameter from the same scalp. The
correlation of different medullary types and hair diameter appears to be a
negative one.
: INTRODUCTION

Human head hair is said to have certain peculiarities which are often
used in personal identification. Hausman (1934) and Kirk (1940) have
tried to evaluate the nature of the histological peculiarities of hair and their
significance in personal identification. It is still a moot problem as to how
much reliance can be placed on the histological structures of the human head
hair in personal identification, since our knowledge on the individual and
racial variations in the histological structures of human head hair is yet so
little.

Browne (1853) classified the various races of mankind into three groups
according to the cross-section of the hair shaft. This view was later on
extended by Pruner (1863-64) who attempted correlation of the hair form
with cross-section and the medullation of the shaft. The validity of cross-
section is now open to question since Hausman (1934) and Steggerda (1940)
showed that cross-sections of the hair shafts are variable both within the race
and within the individual, even in a single strand (Kneberg 1935, 1936).

This view has also been supported by Seibert and Steggerda (1942) and
Trotter and Duggins (1948). Schaeuble (1958) has shown the cross-sectional
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variation of the morphologically similar hair forms. Vernall (1961) has shown
the existence of the high variabilities for all the measurable characters of
the cross-section among the hairs from each person of four racial groups.

The reliability of scale count as an eliminative criterion in the individualivy
of hair on the basis of one hair strand was advocated by Kirk (1940), but it
was questioned by Trotter and Duggins (1950).

Interest has therefore been extended to the other histological structures
of the hair shaft, such as diameter, medullation, pigmentation, etc.

Of the histological structures of human head hair, the medulla has received
the foremost importance and its study has largely been due to American
scientists. Much of it is due to Hausman (1924, 1925) and Wynkoop (1929)
for their initial classification of the medulla into four types: absent, scanty,
broken and continuous.

The relationship between medulla and diameter of hair shaft was first
shown by Oesterlen (1874) and later on confirmed by Hausman {1924, 1925)
and Wynkoop (1929). The latter noted that the presence or the absence of
medulla is in direct agreement with the diameter of the hair shaft thouglh
Duggins and Trotter (1950) failed to obtain any direct correlation between the
occurrence of various medullary types and diameter, and between the
former and age. ‘

Medullation has therefore been studied mainly with respect to age and
diameter. It appears, however, that variabilities within the individual and
within the race, regarding the occurrence of different medullary types and
their variations with diameter, have not received so much attention. Whether
different medullary types can occur in the same individsal, or even in a single
strand of hair, has not ‘been thoroughly investigated. If the same individual
or a single strand of hair shows more than one medullary type, the personal
identification on its basis becomes questionable.

With this end in view an attempt has been made in the present study
to find out (1) the individual variation in the occurrence of different medullary
types, (2) the range of hair diameter, and (3) the relationship between (1)
and (2).

MATERIALS

The materials for the present study consisted of 12 individuals of the
Australoid, the Mundari, the Mongoloid and the Negrito racial stocks. The
Australoid data comprised 7 individuals (male 5; female 2), of which 2 were
Oraons (male) from Ranchi, Chota Nagpur, Bihar, and 5 Kadars (male 3;
female 2) from Kerala, South India. The Mundari material comprised 3
male individuals, of which one was a Munda from Ranchi, Chota Nagpur,
Bihar, and the other two Santals from Orissa. The Mongoloid material
comprised one Chinese male individual, while the Negrito material from one
Onge male was from the Little Andaman Islands.
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Hair samples were collected from the vertex following Pinkus (1927).
Samples were cut by scissors close to the scalp and placed in envelopes. Fol-
lowing Kneberg (1935) one hundred strands from each individual were studied.
In the case of an Australoid female (Kadar) who showed two hair forms, one
on the occipital region and the other on the frontal, one hundred strands
from each of the above areas were examined. The total number of hair
strands studied was thus 1,295.*

MEeTHOD OF STUDY

The method of study has previously been described by Sarkar and
Banerjee (1956) and Banerjee (1957, 1959). After proper cleaning, the whole
length of the shaft was scanned under 10 X ocular and 0-25 mm and 0-65 mm
objectives. Diameter of the shaft was measured by a 7X ocular micrometer
and 0-656 mm objective, each division of the ocular micrometer being equal

to 4-4 microns. -
TasLE I

Percentile occurrences of the three types of medulla

Medullary types

Number of
Individuals Hair form strands Discontin-  Contin- Total
studied Absent medul-
uous uous lated

Male
Chinese Straight 93 10-53 62-11 27-37 89-48
Munda Straighe 100 18 40 42 82
Santal Straight 100 29 51 20 71
Santal Smooth 100 41 59 59
Oraon Straight 100 31 42 27 69
Oraon Curly 100 42 34 24 AR
Kadar Broad wavy 100 28 72 — 72
Kadar Narrow wavy 100 13 83 4 87
Kadar Frizzly 100 100 — — —
Ongo Woolly 100 91 9 — 9
Female
Kadar Narrow wavy 100 20 78 2 80
Kadar Frizzly (frontal) 100 84 16 — 16
Kadar Narrow wavy

(occipital) 100 54 46 — 46

Wynkoop’s fourfold classification was difficult to be followed since there
were many intermediate forms which could not be described within the scope
of a single term. Feasibility of a ninefold classification (Banerjee 1959)
was also found to be extremely cumbersome. Finally a threefold classification

* From the Chinese individual only 95 strands of hair were available.
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(Banerjee 1960) of the medulla, i.e. absent, discontinuous and continuous,
was followed in the present study.

OBSERVATIONS

Table I shows the percentile occurrences of the three types of medulla
in the 12 individuals.

It will be seen therefrom that in most of the individuals the three types
of medulla can be encountered. The frizzly haired Kadar boy only shows
100 per cent absent medulla. The medullated type of hair occurs in higher
frequencies than the non-medullated ones in almost all individuals. The
Negrito Onge and the Kadar woman with double hair forms only show the
reverse of it—the non-medullated type being higher than the medullated
ones. The two samples from the different regions of the head of the Kadar
female show different medullary picture. The frequency of medullated hair
is greater on the frontal region (84 per cent) than that on the occipital (54
per cent). The discontinuous medulla occurs in higher frequencies than the
continuous one in all the cases. The Munda male alone shows the two types
in almost equal frequencies.

Table I1 shows the diameter of hair strands in microns classified according
to the medullary types.

It will be seen from Table II that each individual shows a wide
range of variation in shaft diameter. In the Chinese with straight form of
hair diameter varies between 60 and 174 p with a mean of 116-:301£1-96 u,
while the Munda with straight hair shows the highest mean of hair diameter
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DIAMETER OF HAIR SHAFTS IN MICRONS

Trxr-rie. 1. Chineso (straight) and Munda (straight) showing the relationship
between medullary types and diameter of hair shafts.
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DIAMETER OF HAIR SHAFT IN MICRINS
TExr-ri6. 5. Kadar (frizzly) and Onge (woolly) hair

showing the relationship between medullary types and
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DIAMETER OF NAIR B3HAFT IN MICRONS

Text-r1¢, 6. Kadar female hair (narrow wavy) and the

Kadar female with two hair forms (frizzly in the frontal

and narrow wavy in the oceipital areas) showing the

relationship between medullary types and diameter of
hair shafts,

of the series, it being 127-05::1-96 i ; the range varies between 85 u and 171 p.
In the straight-haired Santal the diameter varies between 73 p and 124 p with
a mean of 101-254+1-30 u while in the smooth-haired Santal it varies between
57 p and 133 p, the mean being 91-704+1-66 p.

In the two Oraons (one straight and one curly) the diameter varies between
79 p and 165 u in the case of the straight hair form, and 67 p and 129 p for the
curly hair form, the respective means being 166:70+2-30 u and 100-15+1-36 p.

In the broad wavy-haired Kadar male the hair diameter varies between
47 p and 122 u with a mean of 87-4541-33 u while the narrow wavy-haired one
shows the range varying between 56 p and 150 , the mean being 95:3541:56 u.
The Kadar boy with frizzly hair shows the lowest mean of the series, the mean
being 64:65+0-87 u and the range varies between 47 p and 82 u.

The narrow wavy-haired Kadar female shows almost the same range of
variation and hair diameter as that of the male with broad wavy hair, the
range and the mean being 47 p and 110 2 and 87-404:1-33 u respectively.

The two samples from the female Kadar with double hair forms show the
different mean values. The mean of occipital hairs (narrow wavy) is higher
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than that of the frontal (frizzly), the means being 80-401+1-48y and 77-85+ 110
respectively, the respective ranges being 45 and 111 and 55 and 110 .

The relationship between the different types of medulla with hair diameter
can also be seen from Table II. It will be seen therefrom that, in spite of the
overlapping of the ranges, the non-medullated hair (absent) shows the lowest
mean of all, while the continuous medulla shows the highest of it, the dis-
continuous medulla occupying the intermediate position in all the individuals.
The above sequence, however, appears to lose its significance when the indi-
vidual strand with its medullary type is plotted against the diameter of the
shaft (Text-figs. 1-6). Hair shafts with dissimilar medullary types show almost
the same diameter in all cases. The correlation of the different medullary
types with hair diameter is probably a negative one.

Discussion

It will be apparent from the above description that different types of
medulla can be.encountered in the head hair of the same individual. Excep-
tion in the frizzly-haired Kadar boy may be explained due to the characteristic
of the hair form itself. Banerjee (1957, 1959) has already pointed out that the
absent medulla occurs in the highest frequency of all in the woolly and the
frizzly hair forms.

Individual variation in the occurrence of different medullary types has
not been much emphasized though their occurrence is taken into consideration
in personal identification. The extremely variable nature of the medullary
structure probably loses its significance in personal identification.

Hair diameter, too, appears to be a highly variable character and it is
evident in the hair shaft diameter from the same scalp. This has long been
pointed out by Wynkoop (1929) and Hausman (1934).

The relationship between medullary types and hair diameter does not
seem t0 be so clear in the present data as emphasized by Wynkoop (1929),
Hausman (1925, 1930) and Duggins and Trotter (1950). Some sort of
relationship between medullary types and hair diameter in the form of mean
values, however, appears to exist.
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