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Invited reply

With or without equations:
what are the dos and don’ts
of hunting?

In Bischof er al. (2008), we evaluated the validity of
the recommendation made by other authors (e.g.
Loehr ez al. 2007; Milner et al. 2007; Bergeron et al.
2008) that hunting mortality should mimic the pat-
terns of natural mortality. We used simulations to
show that biased harvesting (with respect to an
arbitrary trait), added to similarly biased natural
mortality (regardless of the order), will amplify the
trait-shifting effect, whereas unbiased harvesting will
leave the post-mortality trait distribution unchanged.
Although these findings are not surprising and are
based on principles well known to demographers and
quantitative geneticists, they helped us to point out
that a single strategy may be insufficient to address the
need for ‘ecologically responsible’ harvesting regimes.

In his response to our paper, O’Hara (2009)
provides a mathematical representation of the trait-
shifting effect of multiple, potentially selective
mortalities. That presentation helps to generalize our
conclusions, which were based on a limited parameter
space explored through simulations. In addition,
O’Hara (2009) correctly notes that even unbiased
harvesting can exert selective (and thus ultimately
trait-shifting) pressures, although we point out that
we did consider this in Bischof ez al. (2008). As an
example, we mentioned the potential for changes in
life-history traits (e.g. age at first reproduction) due
to temporal discounting of future reproduction when
facing elevated mortality, even if it is unbiased for age
(see our reference to Proaktor er al. 2007).

The primary merit in O’Hara’s (2009) comment to
our paper is, in our view, that it expands the needed
discussion on the effects of hunting. However,
O’Hara (2009) misinterpreted the intent of our work.
In contrast to O’Hara’s (2009) suggestion, we cau-
tioned against recommending a universal strategy
(harvesting that mimics natural mortality), rather
than recommending one ourselves (i.e. unbiased har-
vesting). Careful reading of our original paper will
reveal this point, as well as the fact that we were
explicit that an unchanged post-harvest distribution
of a given trait may just be one of multiple competing
alternative objectives. Far from recommending that
unbiased harvesting should be implemented indiscri-
minately, we simply pointed out that the generality of
the recommendation for harvesting to mimic natural
mortality was not warranted and had to be presented

The accompanying comment can be viewed on page 211 or at
http://dx.doi.org/doi:10.1098/rsbl.2008.0666.
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with disclaimers, some of which we listed in Bischof
et al. (2008).

O’Hara (2009) also questions the achievability of
unbiased harvesting. Should unbiased harvesting be
the goal, we agree that it at the best would be
extremely difficult to maintain for most wild popu-
lations. That said, informed wildlife management in
general entails the use of theory within the boundaries
of reality (e.g. ecological, financial and political); in
other words, it means compromising. Reducing, if
not eliminating, selectivity can still be an achievable
objective that might help decrease trait-shifting effects
of harvesting.

To stimulate further discussion, we would like to
close by posing the question ‘what do we want
hunting to be or not to be?’. As we learn more about
the role of hunting (selective or not) in wild popu-
lations, we are gaining both the information needed
to answer this question, as well as an appreciation of
its complexity. A satisfying answer is yet neither
within our grasp, nor is it likely to be a universal one,
but the question about what it is that we want to
achieve is a logical precursor to the one about how to
achieve it.

Richard Bischof’"*, Atle Mysterud?®

and Jon E. Swenson'-?

' Department of Ecology and Natural Resource
Management, Norwegian University of Life Sciences,
PO Box 5003, 1432 As, Norway

2Centre for Ecological and Evolutionary Synthesis
(CEES), Department of Biology, University of Oslo,
PO Box 1066 Blindern, 0316 Oslo, Norway

3 Norwegian Institute for Nature Research,

7485 Trondheim, Norway

E-mail address: richard.bischof@umb.no
*Author for correspondence.

Bergeron, P., Festa-Bianchet, M., von Hardenberg, A. &
Bassano, B. 2008 Heterogeneity in male horn growth
and longevity in a highly sexually dimorphic ungulate.
Oikos 117, 77-82. (doi:10.1111/1.2007.0030-1299.
16158.x)

Bischof, R., Mysterud, A. & Swenson, J. E. 2008 Should
hunting mortality mimic the patterns of natural
mortality? Biol. Lert. 4, 307-310. (do0i:10.1098/rsbl.
2008.0027.x)

Loehr, J., Carey, J., Hoefs, M., Suhonen, J. & Ylonen, H.
2007 Horn growth rate and longevity: implications
for natural and artificial selection in thinhorn sheep
(Owvis dalli). ¥ Evol. Biol. 20, 818-828. (doi:10.1111/
j.1420-9101.2006.01272.x)

Milner, J. M., Nilsen, E. B. & Reassen, H. P. 2007
Demographic side effects of selective hunting in ungu-
lates and carnivores. Conserv. Biol. 21, 36-47. (doi:10.
1111/.1523-1739.2006.00591.x)

O’Hara, R. B. 2009 Selective harvesting with equations:
comment on ‘Should hunting mortality mimic the
patterns of natural mortality?’ Biol. Lerz. 5, 211-212.
(doi:10.1098/rsbl.2008.0666)

Proaktor, G., Coulson, T. & Milner-Gulland, E. J. 2007
Evolutionary responses to harvesting in ungulates.
¥ Anim. Ecol. 76, 669-678. (d0i:10.1111/j.1365-2656.
2007.01244.x)

This journal is © 2009 The Royal Society


http://dx.doi.org/doi:10.1111/j.2007.0030-1299.16158.x
http://dx.doi.org/doi:10.1111/j.2007.0030-1299.16158.x
http://dx.doi.org/doi:10.1098/rsbl.2008.0027.x
http://dx.doi.org/doi:10.1098/rsbl.2008.0027.x
http://dx.doi.org/doi:10.1111/j.1420-9101.2006.01272.x
http://dx.doi.org/doi:10.1111/j.1420-9101.2006.01272.x
http://dx.doi.org/doi:10.1111/j.1523-1739.2006.00591.x
http://dx.doi.org/doi:10.1111/j.1523-1739.2006.00591.x
http://dx.doi.org/doi:10.1098/rsbl.2008.0666
http://dx.doi.org/doi:10.1111/j.1365-2656.2007.01244.x
http://dx.doi.org/doi:10.1111/j.1365-2656.2007.01244.x
http://dx.doi.org/doi:10.1098/rsbl.2008.0666
http://rsbl.royalsocietypublishing.org/

	With or without equations: what are the dos and donts of hunting?
	head2


