
Introduction 

The ratio of the length of the second digit to the fourth digit changes with an
individual's exposure to certain hormones, specifically testosterone, while
developing in utero (Manning 2002). Researchers therefore use 2D:4D as a
proxy for an individual's androgen exposure; a lower ratio demonstrates higher
levels of prenatall testosterone exposure, and a higher ratio demonstrates lower
levels of prenatal testosterone exposure (Manning 2002).

2D:4D is measured on intact hands. Ratios can also be obtained from
disarticulated and articulated bones. Such measures may vary in accuracy and
precision in their estimation of 2D:4D. We tested primate hands with and
without skin and with disarticulated and articulated phalanges to determine
accuracy and precision. These results showed that the most accurate estimate of
intact 2D:4D was the one taken from articulated bones (Figure 2).

In primates, testosterone plays a significant role in male-male competition and
is therefore higher in males than in females. We hypothesize that the 2D:4D ratio
will be higher in male than female primates and could be used to estimate male
from female in skeletons. Because rhesus macaques are one of the main non-
human primates studied for biological research, this study hopes to expand the
body of literature on 2D:4D ratios and prenatal environment effects on bone.

Methods

The 2D:4D ratios where obtained by carefully measuring the second and fourth
digits in an articulated form, where the distal, medial, and proximal phalanges laid flat
on the osteometric board (Figure 3). All these length measurements where taken
three times and averaged.
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Figure 2: Accuracy of Measurements 
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Figure 3: Articulated Phalange Measuring
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Figure 1: Measurements 

Four Rhesus Macaque hands where used for sex determination based on 2D:4D
ratios collected data, two of the individuals (specimen 1, specimen 2) were known to
be male and female based on records and therefore could serve as criteria for
determining the sex of the other two, unknown, individuals. From this data, we
therefore estimate that individuals 3 and 4 were both male.

2D:4D ratios proved to be a useful method for sex estimation in the absence of
other records. This study also adds to the body of 2D:4D information available for
different species. Identifying sex based on 2D:4D ratios could be useful in
determining the sex of fossil primates including hominins where other information is
not available. We hope to continue collecting more data from the other specimens
being processed from the collection in the lab to expand this data in future projects.

Specimen Ratio

A 0.946948

B 0.812056

C 0.841499

D 0.825738


