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Executive Summary

Reproductive physiology plays a vital role in population growth and vitality. Baseline
data on reproductive physiology and a comprehensive knowledge of breeding biology
are essential to conservation management. Great whales have been hunted from the
16™ century to the present day. Although many populations are increasing there are
populations with low or declining reproductive rates. In 2001 it was recommended to
the International Whaling Commission that new techniques be developed to assess
the internal physiology of great whales. This study, based on this recommendation,
aims to develop analytical methods to assess reproductive hormones in cetacean
blow samples and determine the feasibility of its use with free-swimming great

whales.

A method for the assessment of steroid hormone concentrations using liquid
chromatography-mass spectrometry (LC-MS) was developed and validated. These
methods were then used to determine testosterone and progesterone concentrations
in saliva and blow of bottlenose dolphins. The stability of testosterone and
progesterone was found to be a major issue. Without inhibitors, hormone
concentrations increased by up to 65% over three hours at 21°C. Storing samples at
low temperatures (-20°C or -80°C) slowed but did not cease the rate of change. The
addition of inhibitors, manganese chloride and amoxycillin potassium/clavulanate,
improved the stability of testosterone and progesterone. It is proposed that when
using dolphin saliva and blow samples to measure reproductive hormones the
samples are extracted as soon as possible after collection to prevent degradation.
This study highlighted the need to address steroid hormone stability prior to any long-
term biological program, to ensure that changes seen in hormone concentration are

due to biological activity rather than storage.
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A technique to collect blow samples from free-swimming great whales was
developed. This technique, in conjunction with the specially developed LC-MS
methods allowed for the determination of testosterone and progesterone
concentrations in humpback whale blow. The techniques developed in this study to
determine reproductive hormones in cetacean saliva and blow have applications for
both captive and wild population studies. In captive institutions, saliva and/or blow
can be used to monitor reproductive cycling in both females and males. As it is non-
invasive it can be used on a daily basis with minimal stress to the animals. The use
of blow sampling has the capacity to improve our understanding of reproductive
cycling in great whales as it can be used to sample animals in both the breeding and
feeding areas. This technique may allow us to now examine whether reproductive
dysfunction is playing a role in the slow recovery of critically endangered species

such as the North Atlantic right whale.
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"Instead of predicting new events with great precision, or explaining what
has already been found, a great deal of scientific progress is linked to
what is deemed possible and likely. Expectations, however vague and

intuitive, lay the groundwork for discovery......

Frans de Waal, 2001.
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