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Scientific communication
could help the Arctic
Nancy Bazilchuk

Populations of high-Arctic verte-
brate species have declined by an
average of 26% over the past 34
years, according to a report commis-
sioned by the Arctic Council, an
intergovernmental forum represent-
ing the world’s eight circumpolar
nations.  “We should be concerned
about the patterns we are seeing in
the High Arctic”, says Louise
McRae, the report’s lead author and
a researcher at the Zoological
Society of London (UK). “These
populations are only going to be
under more pressure in the future
due to climate change.” 

The report, the Arctic Species
Trend Index, is the first effort to col-
lect vertebrate population datasets
from as early as 1970 to create a pan-
Arctic index. All told, researchers
were able to assemble records for
965 populations, representing 306
species, or 35% of all known verte-

brate species in the region. 
The index allowed researchers to

examine trends at different trophic
levels, as well as from different geo-
graphic Arctic subregions. That
approach enabled the researchers to
detect declines in grazers such as cari-
bou/reindeer (Rangifer spp) and Arctic
and mountain hare (Lepus arcticus and
L lepidus), says Christoph Zöckler,
Senior Advisor on Biodiversity for
UNEP World Conservation Mon-
itoring Centre (Cambridge, UK),

and a report coauthor. “We now
know something is happening with
grazers – [it is unclear] whether this
is the result of major changes in the
vegetation or the microclimate”, he
notes, adding that although some of
these changes may be due to natural
cycles, it is too early to ascribe them
to climate change. 

At the same time, the index
showed that some populations in the
low Arctic increased, as was the case
for several different goose species
“partly due to conservation suc-
cesses”, explains Zöckler. “But these
increases were also attributable to
more worrying situations such as
overfertilized, very nutritious feeding
grounds to the south.”

The hope is that the publication of
the index will persuade more
researchers to contribute to the next
edition. “We would really like to
encourage scientists to come for-
ward”, says Zöckler. “There’s a lot of
gray literature out there that hasn’t
been published – not just new data,
but old data too.” ��

Crops for food or fuel? 
Noreen Parks

As industrial-scale efforts are being
ramped up to produce biofuels from
corn, soybeans, and other plants, sci-
entists continue to debate the energy
tradeoffs of using such crops for fuel
instead of food. The latest salvo in this
contest comes in a comprehensive,
long-term study (Environ Sci Technol
2010; doi:10.1021/es903385g), which
concludes that producing grains for
food is more energy efficient.

To calculate the energy balances of
raising crops for food or fuel, Ilya
Gelfand and colleagues at Michigan
State University (East Lansing) ana-
lyzed 17 years of data from a long-
term agricultural ecosystem experi-
ment in southwestern Michigan.
The researchers first estimated the
energy inputs associated with the full
spectrum of farming activities – from
the manufacture of agricultural
chemicals to plowing and harvesting
– associated with growing corn, soy-

beans, and wheat in rotation. The
researchers examined several farm-
ing systems: conventional tillage and
no tillage (both with standard chem-
ical treatments); reduced chemical
treatments; and organic practices.
They also evaluated the continuous
growing of alfalfa, which can be used
for cattle feed or for cellulosic feed-
stock for ethanol.

Next, they determined the energy
outputs from using all harvestable
biomass for either food for human
consumption or biofuel. For every
system, the results showed that the
energy yield for food was greater
than that for fuel. “No-tillage agri-
cultural management had the high-
est biomass yields, and thus the
largest energy outputs, under both
the food and fuel scenarios.
Conventional tillage, the most com-
mon system in the US, was the least
efficient system for agricultural pro-
duction”, says Gelfand. The only cel-
lulosic crop – alfalfa – showed the
greatest energy yield for biofuel,

while its use as cattle feed proved
less energy efficient. “On average,
growing grain for human food was
36% more energy-wise than growing
it for ethanol production”, Gelfand
concludes. 

“From a conservation standpoint,
we should shift away from using pro-
ductive farmland for fuel production
and instead focus on developing cel-
lulosic biomass that can be grown on
marginal lands or in combination
with food”, suggests Gelfand. An
example of a combined system is one
in which grain is used for food pro-
duction and some portion of the crop
residue is used for fuel. 

Agroecologist Rita Seidel (Rodale
Institute, Kutztown, PA) concurs,
adding that “although the [study
demonstrated that the] organic sys-
tem had a lower net energy gain, it
increased soil organic matter and
reduced nitrogen leaching, con-
tributing to organic agriculture’s sus-
tainability and energy efficiency over
the long term”. ��

The new Arctic Species Trend Index
showed a general downturn in popu-
lations of grazers, such as caribou, in the
High Arctic.
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