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weeks after birth than in men sampled before 
birth, and sleep deprivation can certainly 
develop during that interval (personal 
experience). Sleep deprivation has been 
associated with a reduction in the 
concentration of testosterone in men2, and 
this might explain the drop in testosterone 
levels of new fathers. Additionally, the largest 
decreases in testosterone were noted in men 
who reported pregnancy symptoms and 
strong emotional responses to stimuli, such 
as holding a soft doll wrapped in a soiled 
receiving blanket, listening to recorded cries 
and watching a breastfeeding video3. These 
findings were taken to suggest that father–
offspring interactions cause the decreased 
testosterone levels observed in new fathers. 
However, men who are more emotionally 
involved with the care of their baby are likely to 
share more in the night-time duties of 
parenting. Such activity will add to the 
severity of sleep deprivation, and perhaps to 
lowering of testosterone levels in these 
dedicated fathers. The degree of sleep 
deprivation among new fathers could be 
controlled for statistically if this confounding 
variable was measured. Alternatively, one 
might provide new fathers with supplemental 
childcare at night (e.g. a nanny) to determine 
if improved sleep prevents a decrease in 
testosterone levels in fathers after birth. The 
pool of expectant fathers who would 
volunteer for such a study should be vast. 
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speculates that sleep deprivation, which can 
decrease androgens3, is responsible for the 
significantly lower free testosterone 
concentration reported for men sampled 
during the three-week interval immediately 
following the birth1. He finds additional 
support for his hypothesis in the complex 
relationship between psychometric 
measures that might reflect greater paternal 
involvement and lower free testosterone 
concentrations. 

Sleep deprivation is an obvious 
candidate for a proximate stimulus effecting 
a change in testosterone concentrations 
(although acute sleep deprivation does not 
always reduce free testosterone4). There is 
also a circadian pattern in free testosterone5 

and sleep deprivation might alter 
testosterone concentrations by disrupting 
activity patterns6. Other lifestyle changes, 
including a decrease in coital frequency7,8 or 
a hormonal response to time away from 
work9, might affect testosterone. Similarly, 
anticipation of a major, stressful event 
(which the birth of one’s first child probably 
is) will acutely lower testosterone 
immediately before, and for some time 
after, the event10. 

Supplying a ‘night-nanny’ might clarify 
the proximate stimuli influencing 
testosterone concentrations in new fathers 
(although this mother suspects that it might 
have collateral effects on testosterone 
through increased coital frequency too). 
However, understanding the proximate 
stimuli is not a prerequisite for studies of 
the role that decreased testosterone 
concentrations might play in the 
behavioural neuroendocrinology of 
fatherhood. 

Individual men might reach ‘low 
testosterone concentrations immediately 
after the birth’ by different stimulus 
pathways. Nevertheless, all men who are 
bathed in lower testosterone 
concentrations for a period of several weeks 
are likely to experience subtle modifications 

cross-cultural studies representing different 
levels of direct paternal care by men and 
experimental manipulations of testosterone 
in ‘natural fathers’ are the next steps 
towards testing any ‘causal’ hypothesis. 
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Ned Place raises an interesting point about 
the proximate stimuli that might be 
responsible for hormone changes in men 
becoming fathers1,2. Specifically, he 

paternal care in passerine birds11. In men, 
short-term decreases in free testosterone 
concentrations might also lower thresholds 
for parental bond formation or behaviour to 
occur. 

Place is correct that a causal relationship 
between reduced testosterone 
concentrations and parental behaviour is 
neither established nor claimed. 
Longitudinal studies of individual men, 

conservation biology 
 
Comment from Tella 
 
In a TREE review, Courchamp et al.1 

illustrated the Allee effect, resulting from 
stochastic sex-ratio fluctuations in small 
populations, with the case of the Kakapo, 
Strigops habroptilus. This parrot is now 
considered extinct in its original quarters in 
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New Zealand because of predation by 
introduced stoats and feral cats2. The 
historical wild population was male-biased 
(~ 2:1), probably as a result of interacting 
sexual and natural selection processes3, 
including a higher predation risk on females 
after the arrival of humans2. Of the last 60 
surviving birds that were translocated two 
decades ago to predator-free islands, only 
22 were females – only about nine of which 
have remained fertile in recent years2. This 
situation is even more critical if you 
consider that seven of the nine fledglings 
produced so far are males (3.5:1)1,2. 
Therefore, the probability of definitive 
extinction is high just because of the 
stochastic biases of the offspring sex-ratio1. 
However, I wonder, in light of the recent 
advances in our knowledge of avian sex- 
ratio allocation, whether this apparently 
stochastic skew could be managed and 
even reversed. 

As far back as 1973, Trivers and Willard4 

hypothesized that females should adjust 
their brood sex ratio in response to 
available resources in order to optimize 
their fitness. Increasing evidence indicates 
that females in better condition produce 
more offspring of the sex that is larger and 
more costly to rear5–7 – or more sons in the 
case of polygynous species, where the 
reproductive variance of males is larger8. 
The Kakapo is unique amongst parrots 
because of its extreme sexual size 
dimorphism (males are one-third larger 
than are females) and its lek mating system, 
where males can mate with more than one 
female, which then rear the offspring on 
their own2. To increase breeding 

opportunities, most females have been 
provided with year-round supplemented 
food since 1989 (Ref. 2). This management, 
however, does not seem to have increased 
fertility because a high proportion (40%) of 
the eggs are infertile. While infertility could 
be related to the senescence of most birds2, 
the food-provisioning program, rather than 
substantially increasing breeding 
opportunities, could, in fact, be causing a 
male-biased offspring sex ratio: seven out 
of the eight fledglings produced by 
supplemented females were males, 
whereas the only fledgling produced by the 
fewer unsupplemented females was a 
female2. This could result from females in 
good nutritional condition producing more 
sons either because male Kakapos are 
larger and, therefore, less costly to rear in 
good rather than in poor environments, or 
because fledgling males in good condition 
have a higher reproductive value in terms of 
gene transmission than do females8 

attending lekking systems, or both. 
The observed offspring sex ratio in the 

Kakapo might simply respond to stochastic 
deviations from unity and, admittedly, more 
research is needed to help us to understand 
the mechanisms responsible for sex 
determination in birds9. However, recent 
advances in the different kinds of facultative 
manipulation of brood sex ratios9 and its 
fitness effects10 should be carefully 
considered in the design of supplementary 
feeding and captive breeding programs for 
endangered species. This is a new 
opportunity for combining behavioral and 
evolutionary ecology with conservation 
biology to beneficial effect11,12. 
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