Research Articles

South African Journal of Science 103, November/December 2007

Approximation of a
biological species
constant?

S

ir, — Morphological variability is a
characteristic of biological species, in both
extant and extinct taxa. As a working
hypothesis, I propose that quantification
of such variability through morphometric
analyses, based on least-squares regression
analysis of measurements of conspecific
pairs of specimens, can be used to approximate a biological species constant.
As demonstrated by Thackeray et al.,1
the degree of variability between any
two specimens of the same species can be
expressed by comparing measurements
of specimen A (x-axis) and conspecific
specimen B (y-axis). Variables can include
cranial dimensions of the kind used previously. 1 In such comparisons, there is
usually little scatter around the regression
line associated with the equation of the
form y = mx + c, where m is the slope of
the regression line. The limited scatter is
directly associated with similarity in
shape of the two specimens. The degree
of scatter around the regression line is
quantified by the standard error of the
m-coefficient (s.e.m). The s.e.m value for
pairs of conspecific specimens is relatively
low. By contrast, when measurements of
two specimens (C and D) representing
different species are compared, there is a
greater degree of scatter around the regression line, and the s.e.m value is relatively high.2 The high degree of scatter

around the regression line is a direct reflection of differences in the morphology
of specimens C and D. The slope is a function of variability in size.3
Of special interest is the distribution of
s.e.m values obtained from pairwise comparisons of extant conspecific pairs of
specimens. Thackeray et al.1 showed that
there is a lognormal distribution of s.e.m
values when pairwise comparisons are
made between conspecific specimens of
extant vertebrates including mammals
(such as rodents, ungulates and primates),
birds (such as hornbills and eagles), and
reptiles (such as lizards) as well as extant
invertebrates (e.g. coleoptera and lepidoptera). In an extended study (using a
larger sample including Pan troglodytes,
Gorilla gorilla, Pongo pygmaeus in addition
to Homo sapiens), log s.e.m values tend be
centrally distributed around a mean log10
s.e.m value of –1.61, with a standard deviation of 0.23 (n = 1424 specimens, including both vertebrates and invertebrates).
For vertebrates alone, the mean log s.e.m
value is –1.61 ± 0.23 (n = 1252 specimens),
not significantly different from the mean
value of –1.66 ± 0.20 calculated for invertebrates (n = 172 specimens).
I propose as a working hypothesis that
when comparisons are made between
any two specimens of the same species,
log s.e.m approximates a ‘biological species
constant’ (T = –1.61) across evolutionary
time and geographical space. The value
1.61 is an approximation of the so-called
‘Golden Ratio’, which is expressed in
many ways in nature, as recognized by,
for example, the Pythagoreans, Euclid
and Leonardo da Vinci.4
The advantage of the approach out-
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lined here is that the mean log s.e.m value
of –1.61 ± 0.23 essentially provides a
definition of a species based on morphometric analyses. It facilitates the assessment of probabilities of conspecificity
between any two fossils, including hominids of the kind from both South and East
Africa,5 recognising that there is morphological variability in both time and space,
and recognising also that there are not
necessarily clear boundaries between
species in space or time.6,7
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