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Barometer of Life: Sampling
IN THEIR POLICY FORUM “THE BAROMETER OF LIFE” (9 APRIL, P. 177), 
S. N. Stuart and coauthors report that 160,000 species are required to 

approach a meaningful indicator of the health of species. Assuming 

a linear projection, at the current rate of increase and level of invest-

ment, this goal will take until 2040. For the barometer to provide 

trend information (change in status), the 160,000 species assess-

ments will have to be repeated 

on a regular basis, increasing 

the time frame for delivery. It 

is hoped that increased invest-

ment and commitment will 

help accelerate this process, 

but this will inevitably take 

many years; the health of the 

planet’s species needs urgently 

to be better understood.

Conducting conservation 

assessments of a represen-

tative sample of a set of spe-

cies (1) can produce robust, 

meaningful results in a shorter time frame [e.g., (2)], setting a base-

line from which future change can be measured and indentifying a 

suite of species whose fate can be tracked over time. By the end of 

2010, this new approach will reveal the status of all vertebrates, a 

large group of plants, and a number of invertebrate groups (3). 

This technique has important advantages. (i) It enables rapid 

assessment of groups of species, even those that are comparatively 

poorly known. (ii) It will add groups of species to the barometer that 

are more important to ecosystem function (e.g., pollination, water fi l-

tration, carbon sequestration) than those that are currently assessed. 

By using the sampled approach and creating a barometer that is truly 

representative of biodiversity, we will better equip ourselves to make 

the right decisions about maintaining life on Earth.  
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Barometer of Life: 

National Red Lists
IN THEIR POLICY FORUM, 
S. N. Stuart et al. propose “The 

Barometer of Life” (9 April, 

p. 177), which would track 

the conservation status of the 

global fauna and fl ora on the 

basis of the Red List of Threatened Species 

(1). However, restricted knowledge of large 

sets of organism groups challenges the pos-

sibility of true representativeness. To address 

this problem, Stuart et al. argue for investing 

more resources in global Red List assessment 

and in accelerating taxonomy and scientifi c 

natural history.

In addition to their recommendations, I 

suggest other ways of speeding up the pro-

cess. Several national red lists already have a 

very broad taxonomic scope. For instance, in 

Nordic countries, more than 40% of all known 

multicellular species 

are being assessed 

every 5 or 10 years, 

rep resent ing al l 

bi omes and all major 

organism groups 

(2–4). A number of 

much more species-

rich countries have 

pro duced extensive national red lists, such as 

China, The Philippines, South Africa, Brazil, 

Venezuela, and Colombia (5, 6). Assessments 

at a national level could not only complement 

the Barometer of Life but also serve to explore 

the extent to which particular organism groups 

are representative of the biodiversity overall.

With emerging endeavors, such as the 

Swedish (7–9) and the Norwegian Taxonomy 

Initiatives (10), aiming at fi nding and describ-

ing every species, we even see the possibility 

of assessing the conservation status for all spe-

cies in particular regions.       ULF GÄRDENFORS
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Barometer of Life: More 

Action, Not More Data

IN THEIR POLICY FORUM, S. N. STUART ET AL. 

called for “The Barometer of Life” (9 April, 
p. 177) to expand the scope of the IUCN Red 
List. The barometer would provide more 
detailed information on the threats, distribu-
tion, and extinction risks of 160,000 species 
considered more representative of the mil-
lions of species likely to exist than the 48,000 
assessed to date.

We agree that identifying conservation 
actions to save species depends on knowl-
edge of threats, distribution, and extinction 
risk, but the conservation benefi t of continu-
ing to accumulate such information must 
be traded off against the benefi ts of spend-
ing the proposed funds on alternative con-
servation activities, and the return on invest-
ment evaluated. Conservation initiatives fail 
with disturbing regularity (1), usually due to 
a suite of interacting social, economic, and 
political factors rather than an absence of 
data (2). Conservation plans are unlikely to 
be signifi cantly improved by increasing the 
number of taxa upon which they are based, 
due to the rapidly diminishing returns of 
biological surveys and the extreme hetero-
geneity in economic and social infl uences on 
decision-making (3–6).

Although the IUCN Red List has been 
instrumental in raising global public aware-
ness by documenting the status of threatened 
species, we question whether its expansion 
represents a sound return on investment. 
The US$60 million investment proposed by 
Stuart et al. to expand the Red List could 
be better spent improving local-scale deci-
sion-making and implementing action. For 

example, the Wildlife Conservation Soci-
ety spends around US$25 million annually 
on 1100 staff in 12 countries for its Africa 
fi eld program, and the New Zealand govern-
ment plans to spend NZ$30 million a year for 
the next 50 years on saving 559 threatened 
species. We have suffi cient data to confi rm 
the current unprecedented Anthropocene 
extinction event. We need to market this fact 
better and implement action, not add weight 
to it with more data. 
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Response
COLLEN AND BAILLIE ARGUE THAT EXPANDING 
the IUCN Red List into a broader Barometer 
of Life will sometimes require making use 
of representative samples of sets of species 
(1, 2). We agree, and indeed the numbers we 
proposed assumed sampled assessments for 
many nonchordate taxa, for which assess-
ments of every species are simply not pos-
sible in the foreseeable future. 

We also agree with Gärdenfors that the 
barometer must operate at national as well 
as global levels, and we refer to the impor-
tance of national lists (3). Increasingly, 
national and global listing are conducted 
simultaneously (4, 5), particularly in coun-
tries with high levels of endemism. Fur-
thermore, the development of a network of 
national Red List assessors would increase 
information availability on the world’s 

species, and strengthen local scientif ic 
capacity for generating and using these data 
to support conservation (6).

Our call to invest in the barometer is not 
an alternative to the good examples of invest-
ment in conservation action given by Knight 
et al. The amount spent on data gathering and 
monitoring should always be a small frac-
tion of the overall conservation budget (not-
ing that donors specialize, some focusing 
solely on fi eld action, others on research and 
assessments; funding is often not transfer-
able). What we are calling for is small com-
pared to what must be spent if we are to stop 
global biodiversity loss. The failure to stem 
biodiversity loss (7) is explained by a widen-
ing gap between the mounting pressures on 
biodiversity and the insuffi cient responses 
to those pressures. Consequently, the Orga-
nization for Economic Cooperation and 
Development governments are considering 
a 10-fold increase by 2020 in international 
biodiversity assistance [currently US$2 bil-
lion annually (8)], and IUCN is calling for 
wealthy countries to invest 0.3% of annual 
GDP on biodiversity internationally (about 
US$120 billion) (9), making our call for a 
US$60 million investment in the barometer 
look small. 

Knight et al. make the valid point that con-
servation initiatives do not usually fail because 
of  lack of data. However, they neglect to men-
tion that many essential conservation actions 
do not happen at all in the absence of data. For 
example, conservation of globally threatened 
amphibians was scarcely taking place in 2004 
when IUCN fi rst assessed and published the 
status of nearly 6000 species (10), thus stimu-
lating new conservation efforts that otherwise 
would not have happened [the work of the 
Amphibian Specialist Group is one example 
(11)]. Thanks to this information, amphibians 
have joined mammals and birds as species 
that are considered when evaluating, mitigat-
ing, and offsetting the environmental impacts 
of development projects. 

Unfortunately, most of the world’s taxa 
are wholly off the conservation radar, par-
ticularly hyperdiverse groups such as plants, 
fungi, and invertebrates in biodiversity-rich 
regions where human and fi nancial resources 
are lacking. Some will be protected by chance 
through investment in already identifi ed con-
servation targets, but this will not always be 
the case. In Madagascar, for example, priori-
ties for expanding the protected area network 
are very different when considering verte-
brates or when integrating data on plants or 
invertebrates (12). And the size and alloca-
tion of New Zealand’s NZ$30 million yearly 
budget on threatened species (mentioned by 
Knight et al.) has certainly been infl uenced 
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by data on the 92% of their threatened species 

that are either plants or invertebrates (13).

The data in the Red List do much more 

than confirm the current Anthropocene 

extinction event, as implied by Knight et al.; 

they are increasingly important in guiding 

efforts to reduce the severity of biodiversity 

losses (14). For this reason, we believe that a 

substantial expansion in the taxonomic base 

of the IUCN Red List would be an excellent 

conservation investment.
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CORRECTIONS AND CLARIFICATIONS

Reports: “Cross-reacting antibodies enhance dengue virus infection in humans” by W. Dejnirattisai et al. (7 May, p. 745). 
On page 747, last paragraph, the following statement was incorrect: “This is the fi rst description, using human monoclo-
nal antibodies, of the serological response in DENV infection.” In fact, it had been shown [ J. S. Schieffelin et al., Virol. J. 
7, 28 (2010)] that human monoclonal antibodies against DENV E protein were able to recapitulate the serological ADE 
response of DENV infections. 

TECHNICAL COMMENT ABSTRACTS

Comment on “Differential Sensitivity to Human Communication in Dogs, 
Wolves, and Human Infants”

Sylvain Fiset

Topál et al. (Reports, 4 September 2009, p. 1269) reported that dogs’ sensitivity to reading and using human signals con-
tributes to the emergence of a spatial perseveration error (the A-not-B error) for locating objects. Here, I argue that the 
authors’ conclusion was biased by two confounding factors: the use of an atypical A-not-B search task and an inadequate 
nonsocial condition as a control.

Full text at www.sciencemag.org/cgi/content/full/329/5988/142-b

Comment on “Differential Sensitivity to Human Communication in Dogs, 
Wolves, and Human Infants”

S. Marshall-Pescini, C. Passalacqua, P. Valsecchi, E. Prato-Previde

Topál et al. (Reports, 4 September 2009, p. 1269) showed that dogs, like infants but unlike wolves, make perseverative 
search errors that can be explained by the use of ostensive cues from the experimenter. We suggest that a simpler learning 
process, local enhancement, can account for errors made by dogs.

Full text at www.sciencemag.org/cgi/content/full/329/5988/142-c

Response to Comments on “Differential Sensitivity to Human Communication 
in Dogs, Wolves, and Human Infants”

József Topál, Ádám Miklósi, Zsófi a Sümegi, Anna Kis

The comments by Fiset and Marshall-Pescini et al. raise important methodological issues and propose alternative accounts 
for our fi nding of perseverative search errors in dogs. Not denying that attentional processes and local enhancement are 
involved in such object search tasks, we provide here new evidence and argue that dogs’ behavior is affected by a combi-
nation of factors, including specifi c susceptibility to human communicative signals.

Full text at www.sciencemag.org/cgi/content/full/329/5988/142-d
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