The environmental value of traditional olive groves,
such as this one in Portugal, has been overlooked.
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Making olive oil
sustainable
Traditional olive groves, typical of
Mediterranean landscapes, date back at
least to the ancient Greek civilizations (1)
and hold cultural, scenic, and biodiversity
value (2). However, as demand for olives
and olive oil has increased (3), traditional
groves, the least viable in economic terms,
have been abandoned and production has
shifted to large-scale intensive plantations to maximize yields (3–5). These vast
groves use irrigation, high tree densities,
agrochemicals, and mechanization (6).
The resulting landscape simplification and
habitat loss and degradation contribute
to substantial biodiversity decline (6, 7).
There are also claims that harvesting olives
at night leads to mass bird mortality (8)
and that the olive industry affects water,
soil, and human health (5).
A thorough understanding of the
environmental impacts of modern olive
farming is urgent to inform agricultural
policies and consumers. In the European
post-2020 agricultural policy proposal (9),
currently under discussion, most farmers
SCIENCE sciencemag.org

are required to comply with basic environmental standards. However, the olive
sector is exempted from environmental
requirements (10). This should be changed
in order to promote the maintenance of
traditional olive groves, limit the area
occupied by continuous olive tree monocultures, and introduce environmentally
friendly management practices. Because
organic production labels focus mostly
on fertilizers and pesticides, they do not
provide enough information to consumers. To facilitate informed choices, new
labels should be created. Olive oil packaging should provide consumers with
details about the grove from which the
product was sourced. Biodiversity-rich
groves that host rare species of plants and
animals could benefit from this marketing.
Enhancing and highlighting the sustainability of olive farming are important not
only for the environment but also for the
economic revenues of olive oil producers.
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In her In Depth News story “DNA barcodes jump-start search for new species” (7
June, p. 920), E. Pennisi celebrates a global
effort to identify 2 million new species and
suggests that a “golden era” for biodiversity science is about to begin. The effort is
mainly driven by an injection of $180 million toward sequencing short DNA segments
that distinguish species—DNA barcodes—
across a wide diversity of multicellular
species, both in the field and the laboratory.
The commendable goal is to document new
species before they disappear, and the effort
will undoubtedly find at least as many new
species as they estimate. However, the massive gap in our taxonomic knowledge is not
a problem of finding new species but rather
a delay in formally describing them (1).
Natural history museum collections
already house a substantial amount of the
biodiversity awaiting formal description,
including specimens of species likely to be
“discovered” through the proposed DNA
barcoding effort. Although DNA can be an
invaluable tool for identifying new species,
formal descriptions provide the names
and accounts of anatomy, biology, and
provenance that make species visible and
useful to the scientific community and to
the resource managers who aim to protect
and conserve biodiversity. Additionally,
taxonomy requires context and expertise,
including comparisons to previously documented species for which DNA sequences
have yet to be obtained.
The current average shelf life of new
species between discovery and description is
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trophy imports from Tanzania, Zambia,
and Zimbabwe and restrict imports of
species listed as threatened or endangered
on the Endangered Species Act. Australia,
the Netherlands, and France have also
restricted trophy imports (1), and the
United Kingdom is under pressure to follow.
Calls for hunting bans usually cite conservation concerns. However, there is compelling
evidence that banning trophy hunting
would negatively affect conservation.
In African trophy hunting countries,
more land has been conserved under trophy
hunting than under national parks (3), and
ending trophy hunting risks land conversion
and biodiversity loss (4). Poorly managed
trophy hunting can cause local population
declines (5), but unless better land-use alter-

conservation authority, clearly concludes
that “with effective governance and management trophy hunting can and does have
positive impacts” on conservation and local
livelihoods (7). Although there is considerable room for improvement, including in
governance, management, and transparency of funding flows and community
benefits (11), the IUCN calls for multiple
steps to be taken before decisions are
made that restrict or end trophy hunting
programs (7). Crucially, as African countries
call for a “New Deal” for rural communities (12) that allows them to achieve the
self-determination to sustainably manage
wildlife and reduce poverty, it is incumbent
on the international community not to
undermine that. Some people find trophy
hunting repugnant (including many of us),
but conservation policy that is not based on
science threatens habitat and biodiversity
and risks disempowering and impoverishing rural communities.
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estimated at 21 years (2). This slow pace and
ever-increasing backlog are the result of the
decreasing number of taxonomists and the
lack of financial investment in the field of
taxonomy and museum collections (3). Many
megadiverse groups, including less charismatic plants, fungi, and invertebrates, have
very few or no specialists with the necessary
knowledge to describe them, whereas most
scientists study charismatic groups and
dedicate their time to ecological and evolutionary science (4). Without support for
proper long-term housing and morphological descriptions, which is what is required to
officially name a species under the rules of
the International Codes of Nomenclature (5),
species identified by DNA barcode will likely
just add to the already massive backlog.
The lack of investment in natural history
collections and research worldwide is clear
and especially apparent in developing countries (6) that hold most of the biodiversity on
our planet. Many new species that might be
at risk of extinction in nature have the same
risk of disappearing from museum shelves
due to the lack of maintenance (6). DNA
barcodes alone are not enough to document
the biological diversity. Overcoming the
taxonomic backlog can lead to incredible
advances in conservation and biodiversity
science, but this will only happen if governments, societies, and institutions recognize
and invest in taxonomists, museum collections, and their staff.
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Trophy hunting bans
imperil biodiversity
Trophy hunting is under pressure: There
are high-profile campaigns to ban it, and
several governments have legislated against
it (1). In the United States, the CECIL
Act (2) would prohibit lion and elephant
874

Banning trophy hunting can have unintended
consequences for species such as lions.

natives exist, hunting reforms—which have
proved effective (6)—should be prioritized
over bans (7). Positive population impacts of
well-regulated hunting have been demonstrated for many species, including rhinos,
markhor, argali, bighorn sheep, and many
African ungulates (7).
Trophy hunting can also provide income
for marginalized and impoverished rural
communities (7). Viable alternatives are
often lacking; opponents of hunting promote the substitution of photo-tourism,
but many hunting areas are too remote or
unappealing to attract sufficient visitors
(8). Species such as lions fare worst in areas
without photo-tourism or trophy hunting
(9), where unregulated killing can be far
more prevalent than in hunting zones, with
serious repercussions for conservation and
animal welfare (10). Focusing on trophy
hunting also distracts attention from the
major threats to wildlife.
The International Union for
Conservation of Nature (IUCN), a global
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Trophy hunting:
Insufficient evidence
In their Letter “Trophy hunting bans
imperil biodiversity” (30 August, p. 874),
A. Dickman et al. argue that banning
trophy hunting would be detrimental to
conservation. We agree that evidence for
effectiveness is important before actions
are taken. However, Dickman et al. do
not provide evidence that bans to trophy
hunting harm biodiversity (1).
Dickman et al. claim that trophy hunting
indirectly benefits biodiversity because
populations (and their habitats) are better protected in places or times where
trophy hunting has occurred. However,
no comprehensive research has tested
that hypothesis. Even previous work by
Letter authors Dickman and Johnson (led
by Macdonald) concludes that we know
too little to infer whether trophy hunting
(selective hunting for recreation) contributes to the conservation of wild lions
(2)—one of the best-studied trophyhunted species.
Dickman et al. overstate their case. For
example, the claim that “more land has
been conserved under trophy hunting than
under national parks” seems based on the
statement from Lindsey et al. (3) that
“[o]ver 1,394,000 km2 is used for hunting
in sub-Saharan Africa, exceeding the area
encompassed by national parks by 22% in
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“...[A]ction should not be taken without
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Trophy hunting: A moral
imperative for bans
In their Letter “Trophy hunting bans
imperil biodiversity” (30 August, p. 874), A.
Dickman et al. argue that trophy hunting
should not be discontinued. However, their
premise is not viable when examined under
the light of basic morality.
Whether Dickman et al. concur or not,
wildlife has the basic right of existence, irrespective of human existence and interests.
Intentional killing of animals to satisfy the
whims of wealthy individuals is detestable.
No potential gains, even those that are
promoted by Dickman et al. as beneficial
to wildlife, justify undermining the moral
basis of the protection of Earth’s natural
resources. It is our responsibility to suppress the destructive tools at our disposal so
that these resources remain unharmed.
Culling of endangered species is a selfevident fallacy. Our foremost emergency is
to restore endangered species to their former state, irrespective of human interests.
Unless required for basic existence, hunting
of all forms is a practice that should be
eradicated like the smallpox virus. Beyond
rational arguments, the most appropriate
response to the Letter by Dickman et al.
is outrage.
Arie Horowitz
Philadelphia, PA, 19106, USA
Email: arie2006@gmail.com
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“...[Discontinuing] trophy hunting...without
implementing better alternatives risks
worsening the situation for both wildlife
and people...” —Dickman et al.
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“...[T]he true risk is...losing funding
streams that require the presence of trophy
hunted species...and therefore incentivize conservation of their populations and
habitat...” —Dickman et al.

the countries where hunting is permitted” (3). However, this interpretation is
misleading because those lands include
private lands, protected areas that allowed
subsistence hunting, and various other
classes of protected areas, not exclusively
trophy hunting concessions. In addition,
the authors’ prediction that a ban on
trophy imports or hunts would indirectly
harm biodiversity could be just the
converse: Perhaps hunting concessions
would be upgraded in protection by
catalyzing a governmental rethinking of
carnivore management systems. An evidentiary basis for informing controversial
policy interventions, such as trophy hunting, demands strong inference with full
disclosure of uncertainties and disentangled value judgments from observations
or inferences.
Stronger evidence might be gleaned
through adequate tests of the effectiveness of trophy hunting for protecting the
hunted population, including broad-scale
experiments using multiple replicated
land parcels subject either to hunting
or another putative form of biodiversity
protection under similar socioeconomic
systems, or tracking of populations
before and after trophy hunting
(accounting for other threats). Rigorous
examinations would likely reveal
outcomes that vary by population, geography, other threats to biodiversity, and
socioeconomic and governance contexts.
Finally, the addition of a long list of
signatories implies a call to authority
that should play little or no role in what
should ultimately be an evidence-based
scientific debate. By contrast, clear
evidence, transparently conveyed and
clearly demarcated from the ingrained
values of those involved (whether they
support or reject trophy hunting), could
help elucidate environmental, ethical,
social, and economic dimensions of
this controversial activity whose
ultimate conservation effects remain
poorly understood.

11/2/2019

Trophy hunting: Insufﬁcient evidence | Science

Log In

Become a Member









ScienceMag.org



LETTERS

Trophy hunting: Insu cient evidence
A. Treves1,*, F. J. Santiago-Ávila1, V. D. Popescu2,3, P. C. Paquet4,5, W. S. Lynn6,7, C. T. …
+ See all authors and a liations
Science 25 Oct 2019:
Vol. 366, Issue 6464, pp. 435
DOI: 10.1126/science.aaz4389
Article

Info & Metrics

eLetters

 PDF

eLetters is an online forum for ongoing peer review. Submission of
eLetters are open to all. eLetters are not edited, proofread, or
indexed. Please read our Terms of Service before submitting your
own eLetter.
Submit a Response to This Article

RE: Trophy hunting: Insu cient evidence
Amy Dickman, Conservationist,
WildCRU, Department of Zoology, University of Oxford
Other Contributors:
Rosie Cooney, Conservationist,
https://science-sciencemag-org.ezproxy.library.wisc.edu/content/366/6464/435.1/tab-e-letters?_ga=2.54336424.1272848709.1572268918-1293948498.1530634101

1/9

11/2/2019

Trophy hunting: Insufﬁcient evidence | Science

FennerBecome
School
of Environment and Society, Australian
Log InNational
ScienceMag.org
a Member
University
Paul Johnson, Conservationist, WildCRU, Department of Zoology,
University of Oxford
Maxi Pia Louis, Conservationist, Namibian Association of CBNRM
Support Organisations
Dilys Roe, Conservationist, IUCN SSC CEESP Sustainable Use and
Livelihoods Specialist Group
(24 October 2019)
Treves et al. argue that the evidence that banning trophy hunting
would be bad for conservation is weak. They start by agreeing with
us that action should not be taken without evidence for its
effectiveness. The action under scrutiny in Dickman et al. (30
August, p874) is the proposed legislation which is openly
motivated by the intention to end trophy hunting. The issue of
‘effectiveness’ centres on the consequences of that action. Where
empirical premises are uncertain, assigning burden of proof is
often not straightforward (1). However, given the magnitude of
perverse negative effects which might result from the removal of
trophy hunting compared with the status quo, we believe the
burden of proof clearly lies with those who support its removal to
demonstrate that such fears are unfounded. Treves et al. do not
point to any examples where the presence of trophy hunting is
currently having a serious negative conservation impact. Treves et
al. distort the conclusions of (2) who summarised the state of
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trophy hunter. One of the...
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