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Taxonomic Bias in 
Conservation Research 

TAXONOMIC BIAS IS PERVASIVE IN 

organismal research; i.e., research is not pro- 
portional to organisms' frequency in nature 
(1-4). Quantifying research bias is difficult, 
but a reasonable proxy measure is to evaluate 
subject organisms in the research literature 
(e.g., 1, 4). For example, in a review of over 
32,000 entries from 1979 to 1998 in the Zoo- 
logical Records database, researchers found 
that, although amphibian species outnumber 
mammalian species, the literature contained 
10 times as many papers on mammals (3). 
We wondered if conservation research would 
show less taxonomic bias. After all, conser- 
vationists advocate a comprehensive, inte- 
grated approach to preservation of biodiversi- 
ty, e.g., the famous Aldo Leopold statement 
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that the first precaution of intelli- 
gent tinkering is to "keep every 
wheel and cog " (5, p. 190). Sav- 
ing all these parts necessarily re- 
quires research on each of them. 

To evaluate taxonomic bias 
in conservation research, we re- 
viewed 15 years of issues 
(1987-2001) of the two leading 
conservation research journals: 
Conservation Biolo- 
gy (United States) 
and Biological Con- 
servation (United 
Kingdom). We ex- 
amined all reviews, 
contributed papers, 
and short notes from 
these journals. Over- 
all, we analyzed and 
cataloged more than 
2700 articles with a 
primary focus on one or 
more organismal groups. 
In general, we used 
IUCN (World Conserva- 
tion Union) data for 
species numbers world- 
wide (6, 7). Unfortu- 
nately, we found that taxonomic bias also 
pervades the conservation literature (see 
panel A of figure). 

Plant research generally reflected plants' 
relative prevalence in nature (20% of pa- 
pers versus 18% of species). But inverte- 
brate research was highly underrepresented 
(11% of papers versus 79% of species), 
and vertebrate research was highly overrep- 
resented (69% of papers versus just 3% of 
species). Among vertebrates (see panel B 
of figure), birds (39% of papers versus 
19% of species) and mammals (40% of pa- 
pers versus 9% of species) were substan- 
tially overrepresented. However, fish (8% 
of papers versus 48% of species), reptiles 
(8% of papers versus 15% of species), and 
amphibians (6% of papers versus 9% of 
species) were underrepresented. 

We also found bias among invertebrates 
(see panel B of figure), but this bias was less 
profound. Molluscs (19% of papers versus 
6% of species) and crustaceans (8% of pa- 
pers versus 3% of species) were overrepre- 
sented, whereas insects (68% of papers ver- 
sus 80% of species) and other invertebrates 

r l _~ ~ ~(6% of papers versus 11% 
of species) were underrep- 
resented. And among in- 
sects, butterflies and 
moths (48% of papers 
versus 15% of species) 
were substantially over- 
represented, whereas bee- 
tles (26% of papers versus 
39% of species) and other 

_i/Hi/~ insects (26% of papers 
versus 46% of species) 
were underrepresented. 

The taxonomic bias we 
document in the conservation literature 
is even more severe than that in the 
taxonomic community's literature (2) 
or in the scientific literature in general 
(4). But this bias is not as severe as in 
the funding and research activities of 

the majority of conservation 
organizations (8), whose fo- 
cus is almost wholly on 
birds and mammals. 

Given the maturation of 
| _^ ̂  ~conservation biology as a 

discipline and the increas- 
ing attention to the issue of 
taxonomic bias, we hoped 

that such bias in conservation research 
would have decreased over time. However, 
we were disappointed to find that, with the 
exception of an increase in the proportion 
of articles on amphibians, taxonomic bias 
in the conservation literature has not im- 
proved over the past 15 years (9). 

Although taxonomic bias in conserva- 
tion research is extensive, such bias is not 
necessarily insidious and, in some cases, 
could serve a reasonable end. Without pub- 
lic support, biodiversity protection efforts 
will likely fail. Public support for more 
charismatic species, such as eagles and 
pandas, could have trickle-down benefits 
for less charismatic species. However, it is 
difficult to imagine how we can save all the 
parts without knowing anything about the 
vast majority of those parts. Perhaps con- 
servation funding agencies and organiza- 
tions should more equitably allocate re- 
search monies across the taxonomic spec- 
trum, and perhaps conservation journals 
should more equitably publish research on 
underrepresented taxa. But simply knowing 
that taxonomic bias exists in conservation 
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research is a first step in determining what 
actions we should take to address this bias. 
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Igniting Nanotubes 
with a Flash 

THE ASTONISHING RESULTS OF P. M. AJAYAN 
et al. ("Nanotubes in a flash-ignition and 
reconstruction," Brevia, 26 April, p. 705) 
demonstrating ignition of carbon nanotubes 
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after exposure to a photographic flash in- 
spired us to make further explorations along 
the same lines. We found that similar ef- 
fects can be obtained with other carbons 
that bear noble metal catalysts, for example, 
Pd on carbon. 

We first reproduced both the photoacous- 
tic effect and the ignition of single-walled 
carbon nanotubes. Exposing commercially 
available nanotubes (HiPco or as-prepared 
samples from Tubes@Rice) to a flash from 
an ordinary photoflash unit held 1 to 3 cm 
from the surface of the samples resulted in 
easily heard retorts. Sound intensity in- 
creased as the flash was moved closer to the 
samples. On very close approach (<1 cm), 
both nanotube samples ignited with a dull 
red glow. These two materials contain cat- 
alytic particles of iron or nickel/cobalt alloy, 
respectively, in addition to carbon. Other car- 
bons (Norit-activated carbon and graphite 
powder) produced a weaker photoacoustic 
effect but did not ignite. However, several 
commercial Pd catalysts supported on car- 
bon (Pd loadings of 5, 10, and 30 weight %) 
all produced marked photoacoustic effects 
and ignition. Simple physical mixtures of Pd 
powder, iron carbide powder, or copper pow- 
der with graphite or Norit produced photoa- 
coustic effects but not ignition. Similarly, 
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graphite powder that was sputter-coated with 
very small amounts of Pd did not ignite. 

Our simple survey indicates that the pho- 
toacoustic effect and ignition are not peculiar 
to carbon nanotubes. The common features 
of materials that ignite are the combination 
of a well-dispersed metal catalyst in intimate 
contact with a high-surface area carbon. Al- 
though the mechanism of this ignition pro- 
cess is unclear, we hypothesize that it arises 
from photophysical effects associated with 
metal and carbon in chemical contact. 
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Response 

BOCKRATH ETAL. CONFIRM OUR EXPERIMENTAL 
observation about the photoignition of sin- 
gle-walled carbon nanotubes (SWNTs) but 
suggest that the catalytic particles present 
in the sample play a key role in the igni- 
tion process. Although this might be the 
case, the ignition process is far more com- 
plicated than that. Indeed, the lack of ob- 
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genotypes (DNA samples times polymorphic markers) per 
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projects involving human, mouse, rat, dog or zebrafish and 
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