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ABSTRACT  The inheritance of palmar pattern ridge counts for individual
palmar areas, combined distal areas, and all ten areas combined was investi-
gated in families belonging to two strictly endogamous Brahmin castes of
peninsular India. Ridge count phenotypes were obtained by the method pro-
posed by Malhotra et al. (1981a), however, zero observations (indicating pat-
terns not circumscribed by triradii) were excluded from analysis, Path analytic
methods were applied in order to determine the relative influences of poly-
genes, intrauterine envir and residual envir t. The proportion of
genetic variation was, in general, consistently greater in one population than
the other, and significant intrauterine environmental effects were detected for
the population with lower heritabilities. The results of this investigation sug-
gest that a simple polygenic model may not be sufficient to explain the inheri-
tance of ridge counts in the interdigital [V configurational area. Distal pattern
ridge counts do not appear to be influenced by more or less uterine environ-
mental effects than all areas considered together. The proportion of genetic
variation for the total palmar pattern ridge count was 52% in both populations.

Dermatoglyphic traita are interesting and
useful phenotypes for genetic studies. Der-
mal ridges first appear around 6-8 fetal
weeks and are (ully differentiated during the
third and fourth fetal months (Cummins,
1929; Mulvihill and Smith, 1969). At this
point, dermatoglyphics are morphologically
fixed for the remainder of the gestational
period, as well a3 in postnatal life. The con-
figurations and their component ridges en-
large with the growth of the hand and foot,
but all of their essential characteristica re-
mzin unchanged. The freedom from the ef-

of environmental influences is shared
by few other morphological traits. This, along
with the age-stable feature make these traits
extremely suitable for genetic and develop-
mental studies.
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Although the genetics of finger pattern
ridge counts have been extensively studied
(see Curnmins and Midlo, 1943), compara-
tively less work has been done with palmar
dermatoglyphic traits. Quantitative genetic
analysis has been applied to some palmar
variables: interdigital ridge counts a-b, b-c,
and c-d (Fang, 1950; Pons, 1964; Tiwari, 1965;
Rogucka et al., 1871; Pateria, 1974; Sciulli
and Rao, 1975; Poosha et al., 1982), main line
index (Pons, 1954), maximal atd angle (Pen-
rose, 1954), and A‘d ridge counts (Glanville,
1965). The familial correlations obtained in
most of these investigations were compatible
with polygenic model, and the heritability
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TABLE 1. Descriptive for variables lyzed in famnily series I and I
Family aeries [ Family series I
Variable name! N Mean SD v Y2 N Mean SD v 7]
R I3 (max) 411 8.180 3.862 0499 0.434 218 8.491 3.733 0518 -0380
R 13 (abs) 411 8.256 3.901 0.469 0.340 218 8.789 4316 1344 4248
R 4 (max) 291  10.141 5733 0489 -0.589 178  10.555 8.130 0.584 0583
R 4 (abs) 291 10.703 6.360  1.000 1.656 173 10.819 5.587 0.733 0.881
L H (max) 172 16.116 10.692 1235 1.739 - - - - -
L H (abs) 172 17370 13599 1.616 3.377 - - - - -
L 14 (max) 424 8.462 5.286 1.129 2.758 215 9.633 4.786 1311 4841
L 14 (aba) 424 9.476 5768 1.131 2.504 215  10.24} 6522 1383 3488
TPPRC (max) 617 30.366 20.878 1.474 2.758 3g0 32216 21974 1161 1350
TPPRC (aba) 817 33.877 .048  1.648 3.895 380 34.095 24.208 1.296 1823
DPPRC (max) 611 19439 10.800 0.997 1.196 372 18.113 9840 0743 0.601
DPPRC (abs) 611 20.864 11.851 1.126 2.097 372 18.774 10254 0.738 0.501

IR = right; L = loft; ] = interdigitsl: H = hypothenar; Th = thenar; TPPRC = total palmar psttern ridge count; DPPRC = mad

palmar distal pattern counts for Interdigital aress I2, 13, and [4.

estimates were lower than those obtained for
finger ridge count variables.

Malhotra et al. (1981a, 1982) recently de-
veloped a technique to obtain ridge counts
for the palmar configurational areas. These
authors defined a new measure based on pal-
mar pattern ridge counts analogous to total
finger ridge counts. This measure, desig-
nated as total palmar pattern ridge count
(TPPRC) is the sum of the single ridge counts
on the ten palmar configurational areas of
an individual.

The TPPRC trait was investigated in sev-
eral studies (Malhotra et al. 1981b, 1982; and
Malhotra and Rao, 1982). Among the conclu-
sions from these studies were: 1) the distri-
butions of ridge counts on individual palmar
areas as well as the TPPRC are significantly
non-normal, 2) counts on individual palmar
areas are weakly correlated with the excep-
tion of interdigital I and IV which evidence
a significant negative correlation. This re-
sult was subsequently confirmed by Malho-
tra et al. (1985a) in several Indian caste
groups. 3) The heritability estimate for the
size of the palmar patterns as measured by
ridge counts (TPPRC) was 0.37 + 0.06.

Palmar pattern ridge count differentiation
among several populations from India and
Iran was studied by Malhotra et al. (1985a,
1985b) and Kamali et al. (1985). These inves-
tigations showed a great deal of inter-popu-
lation variability with respect to the size of
the palmar patterns, and it was concluded
that both the size and frequency of the pat-
terns differ among populations at both the
local and racial levels.

In view of these results, Malhotra (1981b)
and Malhotra and Rao (1982) stressed the
need to study the inheritance of ridge counts

from individual configurational areas. Fur-
thermore, the work of Loesch (1974) has pro-
vided evidence that environmental effects are
apparently more pronounced on proximal
palmar areas compared to distal aress.
Therefore, it is also desirable to investigate
the heritability of distal palmar counts, in-
cluding interdigital areas 0, II, and IV
(DPPRC).

The purpose of the present study is to ex-
amine the multifactorial basis of palmar pat-
tern ridge counts for individual palmar areas,
combined distal areas, and all ten areas com-
bined in families belonging to two strictly
iandogamou.s Brahmin castes of peninsular

ndia.

THE FAMILY DATA

Dermatoglypbic prints were taken on re-
lated individuals from two different popula-
tions. Family Series I (FS-D) comprises 125
families with 625 persons. There are 375
children; 187 males and 188 females. The
sampled families belong to a rigidly endoge-
mous caste of Andhra Pradesh, called Velan-
adu Brahmins. Although they are found
widely distributed in Andhra Pradesh, their
main concentration is in the city of Waltair
in the Visakhapatnam district. The sampled
families were selected randomly from the city
of Waltair and the prints were taken by.S.
Mathew.

Family Series I (FS-II) consists of 90 fami-
lies with 414 persons. There are 235 children,
185 males and 100 females. These families
belong to an endogamous Brahmin caste, the
Havik Brahmins. They number over 60,000
and are found chiefly in the North and South
Kanara districts of the western state of In-
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dian Karnataks. The printa in this family
series were collected by M. Vijayakumar.

la sddilion, 8 twin series consisting of 97
twin pairs (35 monozygotic : 21 male-male
ied 14 female-female; 61 dizygotic : 17 male
male, 23 female-female and 22 male-female)
v smpled from in and around the city of
Waltair in Andhra Pradesh. These data were
wllected by D.V.R Poosha. The twin sample
does nat belong to a particular endogamous
roup, and has been drawn from different
ases, sithough a substantial number be-
lang to the caste Velanadu Brahmins. The
ryosity of the Lwins was determined on the
basis of concordance with five genetic mark-
ex ABO, MN, Rh (C. D, and E), ACP, and
EsD.

THE PHENOTYPES

Bilsteral rolled palm prints were obtained
o each subject using the printer's ink
method as in Cummins and Midlo (1943).
Dermatoglyphic traits considered for analy-
sy in the present investigation include pal-
mar pattern ridge counts for each of ten
individual configurational areas (hypothe-
wr, thenar/interdigital I, I, I, IV, right and
ieh palm), total palmar pattern ridge count
tsum of the counts for each individual area),
and distal palmar pattern ridge count (sum
o ridge counts for interdigital areas II, ITI,
ad [V for both palms). The counts of true
petterns in the palmar configurational areas
were made according to the methods pro-
poed by Malhotra et al. {1981a).

The ridged configurations in each individ-

ul ares may be either patterned or unpat-
d of
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course in some direction. These are consid-
ered open field patterns, and the lack of a
triradius makes it impossible to obtain a
ridge count by standard methods. Thus, un-
patterned areas traditionally have been as-
signed a ridge count of zero. However, zero
in this context cannot be considered as part
of the quasi-continuous distribution of ridge
counts; a similar argument recently has been
advanced by Loesch (1983). Therefore, all zero
observations were excluded from analysis,
thereby treating these ridge counts as un-
measurable. As a result, the sample sizes for
some variables became too small to obtain
meaningful estimates of familial correla-
tions, and only those variables with adequate
sample sizes were retained for analysia.

Table 1 shows the descriptive statistica by
family series for the variables used in this
investigation. Owing to the exclusion of ze-
roes, the resulting distributions were trun-
cated at one. The distributions of ridge counts
generally were leptokurtic and positively
skewed, especially in the case of absolute
measures.

Pairwise correlations for these variables
were computed for the FS-I data, shown in
Table 2. The correlations were computed sep-
arately for the right and left sides, and then,
assuming bilateral symmetry, the weighted
average was taken using Fisher'a z transfor-
mation. These average correlations are
shown both retaining and excluding the zero
observations for comparison. The sample
sizes that are shown are the sum of the pairs
of observations for the right and left sides.

Although several of the pairwise correla-
tions b apparently more positive when

terned. The patterned areas are c

sharply recurved ridges circumscribed by the
trirgdial radiants, which determine the form
dthe pattern (like a loop or a whorl), Ridge
@ants are obtained by drawing a line from a
tiradius to the center of the pattern; the
samber of ridges intersecting the line are
cunted. It is possible to obtain multiple ridge
ounts for patterns having more than one
triradius. Thus, two phenotypes have been
traditionally considered: the maximum count
(max) s defined as the largest of the multiple
ndge counts obtained for & pattern, and the
srolute count (abs) is delined as the sum of
ol the ridge counts for a pattern. In the case
4 loop pattern resulting from a gingle tri-
radius, the maximum count equals the abso-
ke count. For the twelve phenotypes defined
above, both the maximum and absalute mea-
mres were considered in the analysis.
Unpatterned areas are characterized by the
dwence of triradii, and the ridges simply

2ero observations were excluded, this trend
was generally not significant when the stan-
dard errors of the estimates obtained in the
reduced sample were considered. The notable
difference was in the correlation between in-
terdigital areas IV and III. Signficant nega-
tive correlations have been reported for ridge
counts on these two areas (Malhotra et al.
1982, 1985a), as was found in the present
study when using all of the observations.
However, when the zeroes were excluded, the
correlation became significantly positive.

QUANTTTATIVE ANALYSIS
Path analysis
The methods of path analysis employed
here reflect modifications of preexisting pro-
cedures. These were discussed in detail by
Rao (1985) and Rao et al. (1984a). First, the
nuclear family data was summarized in
terms of estimates of familial correlations.
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TABLE 2. Pairwise correlations between selected palmar pattern ridge

counts based on

family series |

Including '0” Excluding '0*
VAR X VAR Y Ty N Tay N
Maximum
I3 H —-0.024 500 -0.073 81
13 12 0.082 500 0.129 43
I4 H 0.0803 500 0.147 101
I4 Th 0.033 500 0.379 22
I4 12 -0.049 500 0.231 31
I4 13 -03717 500 0.261 86
Absolute
13 H -0.060 500 ~0.213 4“4
13 Th -0.044 500 -0.283 23
I3 2 0.092 500 0.151 43
) H 0.119 500 0.164 103
14 Th 0.009 600 0.161 30
14 12 -0.027 500 0.206 31
14 13 -0.351 500 0.201 88

For each type of pattern ridge count studied,
the following variables were defined for the
members of a nuclear family with s children
: Pr = phenotype of father, Pyy = phenotype
of mother, and P; = phenotype of the i*P child
(i = 1,...,8). Assuming that (P, Py, Py, ..., P
follow a suitable multivariate normal distri-
bution, the log-likelihood for the j*! of n fam-
ilies can be written, denoted by fn L;. The
overall log-likelihood for a random sample of
n

n families is fn L=jzl(n L;. Recent studies

have shown that the method is robust against
moderate departures from the assumption of
multivariate normality, and neither hypoth-
esis testing nor parameter estimation is se-
riously affected (Rao et al., 1984b). By as-
suming that all children are identically dis-
tributed, that a parent is equally correlated
with any child, and that sib-pairs are equi-
correlated, #n L is a function of three means,
three variances, and four correlations
(spouse-spouse, father-child, mother-child,
and sib-sib). The three variances and four
correlations are estimated by maximizing the
fn L separately for each ridge count variable,
fixing the means at sample values. At the
end of estimation, an empirical varianceo-
variance matrix among the seven estimates
is calculated, denoted by S. The 4 x 4 sub-
matrix in S corresponding to the four corre-
lation estimates was then inverted. This in-
verse, denoted by K, is the empirical
information matrix among the four correla-
tion estimates. This K matrix is used in the
statistical method of analysis described later,
and represents the information necessary to

statistically correct for the bias introduced
by the non-independent estimation of fami-
lial correlations.

MZ and DZ correlations were estimated
from twin data in FS.I by analysis of vari-
ance. The number of twin pairs varies from
phenotype to phenotype.

For path analysis of the correlation esti-
mates obtained above, we considered a spe-
cial case of a more general model (Rao et al.,
1979), which is similar to the one used before
for the analysis of ridge counts (Malhotra
and Rao, 1982). The basic model postulates
an additive genotype (G), and a uterine envi-
ronment (U). Their effects are assumed to be
additive. The two basic parameters are:

h = effect of genotype (square root
of genetic heritability).
u = effect of uterine environment
on phenotype.
While the polygenic component is the sole
determinant of vertical transmission (parent-
offspring), the uterine environment contrib-
utes u? to sibling and twin correlations.

For the first family study which included
the twin series, an additional parameter is
considered:

trw a correlational path be-
tween the phenotypes of
twins, perhaps induced
by simultaneous sharing
of the uterine environ-
ment, i.e., intrauterine
effect.

In presenting the results of fitting the path
models, only the significant components of
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TABLE 3. Summary correlations for family series I with twins

Family data Twin data
Varuble fy N, #a Ng [ Ny fa Ny fs  Nmz %s  Npp
R (rmax) 0.151 72 0312 161 0.301 137 0201 126 0.319 19 0.686 20
R tabs 0.145 72 0.297 148 0.308 136  0.203 121 0.319 19 0.441 20
8Himax) 0.239 38 0.339* 187 0.339* 187 0.216 106 0.818 15 0.480 12
Rltabe) 0.188 46 0.383 126 0.255 127 0.138 153  0.582 15 0.367 23
LHimax) 0.189 22 0.369 19 0326 36 0.248 36 0.176 12 0418 10
LHstsl 0.054 10 0.293 41 0.229 41 0174 58 0.144 12 0.423 10
LHimax) -0.079 75 0.273 143 0.203 178 0.185 141 0.264 13 0.483 29
LH(aba) 0.098 61 0.227 171 0.086 220 0.058 178 0.489 13 0.444 23
PPRCmax)  -0074 125 0.240 258 0.259 262 0.217 361 0.654 K2} 0.645 57
IWRC taba) -0089 118 0.193 274 0234 278 0.192 366 0.609 34 0.509 57
PPRC (max) 0076 119 0330 249 0328 238 0280 290 0.724 34 0.586 63
DPPRC (abs) 0070 118 0299 263 0230 256 0.250 313 0.705 34 0.612 63

‘Psied parest<child corvelation.

the basic model were included (i.e., one or
toth of h and u). The significance of the twin
otrauterine effect (trw) is tested as a null
bypothesis. Thus, the most parsimonious
mdels were sought.

Statistical analysis

fitting path models to the sample correla-
ioas from nuclear family data followed a
method of analysis, presented in Rao et al.
(1984a), called Method 2. Let four sample
wmelations be denoted by r; = spouse cor-
relation; ry = father-child correlation; ry =
mother<hild correlation; ry = sib-sib corre-
lation.

Assuming the joint distribution of the four
ample correlations to be approximately
oultivariate normal, the log-likelihood may
teapproximated by:

L= - % x* + conatant

4 4
‘=% 2 (i = 00 Ky lry - o)

where the o's are predicted correlations de-
nved es functions of the path coefficients,
wd K, are elements of the K matrix ob-
tained earlier. Goodness-of-fit of a model was
measured by the residual x? with 4-w df,
where w is the number of parameters esti-
mated. Likelihood ratio tests of specific null
bypotheses were carried out by subtracting
the residual x? under the general model from
that under the null hypothesis. Degrees of
freedom are obtained by a similar subtrac-
tion. The fundamental assumption underly-
ing this method of analysis, that of
wultivariate normality of the four sample

lations, appears r ble in moderate

sample sizes, but its appropriateness in small
samples is not certain (Fang and Krishnaiah,
1982). All these methods are implemented in
PATHMIX2, a FORTRAN program on a
HARRIS computer. The program may be ob-
tained from the authors.

The x? is slightly modified for FS to in-
clude t.he4 ngn correlations:

X2 = J_Z‘ l; (i — o) Kij (rj — )
+ Ng (z5 — Z5)* + N (zg — 26V
where, the z; is Fisher's z transformation of
a sample twin correlation with sample size

N; and ; is the z-transformation of the cor-
responding predicted correlation:

z‘='/z!n1+riandii=%t’n
1-n

1+a
1-p

where i = 5 for MZ and i = 6 for DZ. In this
case, the df for the residual x* is taken as
6-w.

RESULTS

Maximum likelihood estimates of the sam-
ple correlations for both family series are
shown in Tables 3 and 4. The estimated sam-
ple sizes are also shown, which correspond to
the effective number of independent pairs of
observations. Spouse correlations ranged
from —0.31 to 0.24. These correlations were
in general not significantly non-zero owing
to the relatively small number of spouse pairs
for each variable. Fatherhild and mother-
child correlations differed for some variables,
but were generally of the same magnitude.
Only for R I4 (max) in FS-1 was there signifi-
cant heterogeneity (xf = 4.72) where the
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TABLE 4. Summary correlations for family series 1l
Varisble [ Ny f2 N, t3 Ny e R
R 13 (max) -0.287 18 0.272 47 0.043 6 0.318 62
R 13 (obe) -0.310 31 0.190 40 0.006 54 0275 8
R 14 (max) 0.027 29 ~0.224 43 0134 64 0.034 8
R 14 (obs) 0.134 20 0.018 26 0.081 52 -0.020 ”
L H (max) - - - - ind e - -
L H (abs) — — — _ - z z -
L 14 (max) -0.007 22 -0.140 77 0.205 67 0.316 56
L 14 (abs) -0.053 37 -0.108 99 0.174 76 0.173 n
TPPRC tmax) -0.168 73 0.106 101 0.233 108 0.370 120
TPPRC tabs) -0.242 72 0.084 101 0.172 110 0.379 107
DPPRC tmax) 0.216 72 0.146 116 0.258 105 0.363 130
DPPRC (abs) 0.142 70 0.110 123 0.212 104 0.333 133
TABLE 5. Best fit solutions to the path model
Family seriea I wilh twina Family series IT
Variable X dr h? + SE trw £ SE Z df h? ¢ SE ul t SE
R 13 (max) 237 ] 0.63 ¢ .09 0 298 3 049 ¢ .14 0
R 13 (abs) 4.01 5 051 + .09 (1] 4.81 3 0.38 3 .14 0
R 14 (max) 480 4° 061 ¢ .10 0 8.15 4 0 0
R 14 (abs) 12.12 5 0.49 + .09 1] 073 4 0 0
L H (max) 271 5 0.46 t .16 [} - - - -
L H (abs) 1.85 6 0.40 £ .14 0 — — — -
L 14 (max) 3.86 5 049 + .08 0 0.07 2 [ 0.32 + .12
L 14 (abs) 1.87 5 0.28 + .08 0 4.70 3 ] 0
TPPRC (max) 2.40 4 0.52 + .07 0.23 £ .11 6.02 3 052 1 .10 0
‘TPPRC (abs) 2.19 4 0.45 + .07 024 .11 4.91 2 0.35 £ .11 021 ¢ .10
DPPRC (max) 5.68 ] 0.66 + .08 0 5.01 2 0.31 £ .13 0.19 + .03
DPPRC (abs) 2.22 4 0.55 + .07 0.27 + .12 2.37 2 0.27 + .13 0.19 + 09

*Pooled parent<hild corvelation.

father-child correlation exceeded that of the
mother-child. These were pooled into a par-
ent-child correlation to avoid inflating the
residual x?, since a biological explanation for
this observation was not apparent.

Twin correlations with respective sample
gizes are also shown (Table 3), with DZ cor-
relations exceeding MZ correlations in some
cases. This was likely to be an artifact since
the standard errors of these estimates were
quite large, indicating that the estimates
were subject to substantial sampling
variation.

Table 5 shows the fitted path models. The
proportion of variability attributable to poly-
genes was moderate, ranging from 0.28 to
0.66. Uterine environmental effect (u) was
not significant for any variable in FS-, in
contrast to FS-II. Additional intrauterine ef-
fect for twins was detected for the total phe-
notypes, i.e., total palmar and total distal
ridge counta.

The variable R 14 (abs) showed a signifi-
cantly poor fit of the path model for the FS-I
data. Inspection of the correlations indicated

that the reason for this was a significantly
lower sib-sib correlation than parent-child.
Under a polygenic model, the sibling corre-
lation is expected to be at least as great as
the parent-child correlation. Whatever other
factors may be operating, there was evidence
for polygenic family resemblance.

Estimates of the heritability for FS-II were
in some cases strikingly different from FS.I.
In FS.II, there was no evidence of polygenic
heritability for R 14 (max and abs) and L [4
(max and abs), and estimates of h* were sig-
nificantly lower for the DPPRC (max and
abs). Uterine environmental eflects were ev-
ident for the total phenotypes, except for the
TRRPC (max) where u was only significant
at the 7% level.

DISCUSSION

Ans ridge counts represent “pure’ biological
traits that are virtually unaltered by com.
plex forms of postnatal environmental influ-
ences, they represent relatively simple traits
for genetic analysia by current statistical
methods. A method of scoring ridge count
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ypes in palmar configurational areas
been recently developed which allows
quantitation of the size of true patterns. The
proposed method provides a rational ap-
proach for counting ridges in true patterns,
but nat for open field patterns without trira-
&L The standard practice is to assign a ridge
unt of zero for Lthose configurational areas
that are not circumseribed by triradii. This
poses & serious statistical problem as well as
& confounding of the phenotype. There are
sctually two phenotypes to be considered: the
presence or absence of a pattern, and the
pumber of ridges. Clearly, open field pat-
terns are defined by ridges even though there
1 0o standard accepted method of counting
them. For these reasons, the zero values were
excluded from the present analysis as un-
measurable. There may well be a factor de-
termining the presence or absence of a
pattern, but the results presented here refer
to the multifactorial basis of palmar pattern
ndge count variables circumscribed by
tradii.

Estimation of path coefficients in a model
meorporating both polygenes and intrauter-
ine effects gave evidence that palmar ridge
ount phenotypes are moderately heritable
for the most part. In general, the proportion
of heritable variation was smaller in FS.II
for all variables studied; the same population
evidenced more instances of significant in-
trauterine environmental effects.

The notable exception was found for inter-
digital area IV on both the right and left
plms in FSII. The estimated proportion of
geoetic variability for these phenotypes was
1m0, 10 contrast to substantial heritability
etimates in FSI. It is difficult to conceive
that polygenic variability exists in one popu-
lation, but not in the other. This may occur
in extreme cases of phenotypic assortative
mating, and it is possible that mates directly
sswrt on the basis of other traits that are
ssociated with dermatoglyphic traits, but
this seems an unikely explanation, The fam-
lial correlations estimated from the FS-II
data indicate that at least for the left inter-
digital IV area, mother-child and sib correla-
tions were substantial while fathers’ ridge
tounts were negatively correlated with those
of their offspring. It is interesting to note
that in all of the parent-child correlations for
\be interdigital IV area in FS-, the father-
child exceeded the matherchild correlation,
tbe difference being significant in one in-
sance. In addition, the parent<hild correla-
tion excesded the sibling correlation for R I4
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(abg) in FS-1. The reconciliation of these ob-
servations with a simple biological hypothe-
8is is not obvious. The results suggest that
there may be other mechanisms or interac-
tions operating in the developmental se-
quence for the interdigitial [V palmar area.

It is not possible to determine from these
analyses whether there are separate ele-
ments of genetic control for individual config-
urational areas versus a series of genes
directing the development of ridges on the
palm as a whole. However, with the possible
exception of the interdigital IV area dis-
cussed above, there was no evidence of signif-
icant intrapopulation differences in the
degree of genetic control among the variables
studied. For both the TPPRC and the
DPPRC, significant intrauterine environ-
mental effects were found, although in FS-,
such effects were only pronounced for the
simultaneous sharing of the uterine environ.
ment as occurs for twins. There was no evi-
dence to support the notion that distal areas
are under relatively greater degrees of ge-
netic control than the palm as a whole
(Loesch, 1974), at least as far as ridge count
phenotypes are concerned.

Parent<child correlations exceeding sib cor-
relations was observed for several variables.
This observation is incompatible with the ex-
pected correlations under a polygenic mode
of inheritance, and this became apparent in
the misfit of R I4 (abs) in FS-I. This phenom-
enon has been reported before (Bener, 1981),
although neither that author nor we can of-
fer any explanation. This may well be a con-
sistent effect deserving further investigation.

Albeit that dermatoglyphic traits are ame-
nable to genetic analysis in principle, one of
the problems in this area appears to be the
definition of ridge count phenotypes for open
field patterns not circumscribed by triradii.
Then genetic analyses will neither have to
be conditional on the presence of triradii, nor
biased by the arbitrary practice of assigning
a ridge count of zero for open field patterns.
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