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A global warming flap

Two butterfly species, the
small heath (left) and
common blue (right), are
among those in Central
Europe that have become
more likely in the last 30
years to have an extra
generation in the same
yvear. Since 1980, average
temperatures there have
also risen.

Florian Altermatt likes to chase butterflies, but he’s also a scientist who thinks that butterflies might
have something to tell us about the effects of global warming.

Altermatt is an ecologist — a scientist who studies how creatures interact with their environment —
who works at the University of California, Davis. In a new study, he and other researchers looked at
changes in the reproduction patterns of butterflies and moths in Central Europe.

Over the last 30 years, the average temperature in Central Europe has gone up about 1.5 degrees
Celsius. During that same time, 44 species of moths and butterflies in an area around Basel,
Switzerland, have added an extra generation to their numbers during some years, Altermatt found.
That means that if butterflies of one of these species used to reproduce once per year, they now
sometimes reproduce twice. And if they used to reproduce twice, they now sometimes reproduce three
times. These extra generations didn’t show up in this location before 1980.

The temperature increase, 1.5 degrees, may not seem like much, but it’s about the difference between
the body temperature of a healthy person and someone with a low-grade fever. Altermatt suspects that
in Central Europe, that extra degree and a half is changing the internal clocks of many kinds of
butterflies and moths. Because it’s warmer outside, their breeding season begins earlier, for example,
giving the insects more time to mate. Altermatt also says that the increase in temperature speeds up the
development of the insects, so they're ready to reproduce earlier in their lives.

This was no small study: He and his colleagues watched butterflies and moths outdoors and also looked
at historical records for more than 1,100 types of the creatures. Of those species, 263 are known to
produce one or two extra generations in the location studied — but not always; only when the
temperatures heat up. Altermatt found, however, that since 1980, a majority of those species started
adding generations more often.

These added insects might mix things up in the ecosystem of Central Europe, says Patrick Tobin, an
ecologist who works for the U.S. Forest Service in Morgantown, W.Va. An extra generation of insects
provides more food to the animals that feed on them. Those predators, in turn, might start to increase
their numbers, which would make life tougher on the other species the predators eat, Tobin told Science
News. On the other hand, with an extra generation, an endangered insect species might have a better
chance of recovering.



Altermatt also does research in evolution, which is the study of how species, or groups of the same
creature, change over time. Every time an insect — or animal, plant or other organism — reproduces,
the offspring might be slightly different from its parent. These differences could give the offspring a
better chance of survival in the world. In this case, Altermatt thinks the additional butterfly
generations may speed up evolution — and perhaps give them a better chance of survival in the face of
climate change. On the other hand, maybe these changes won’t make a difference: Altermatt doesn’t
know whether the extra generations of butterflies and moths survived.

Scientists who study the effects of climate change like to look at patterns such as insect populations
because they are easy to track — and easy to connect to a warming world. And by studying such visible
effects of climate change, scientists might be able to better predict the changes ahead for other
populations — like humans.
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= Tamiflu, the primary

| flu-fighting  drug, is
getting into  surface
waters where ducks and
other water birds may
pick it up. If the birds
2 are carrying flu viruses,
which many normally
do, those viruses may
develop a resistance to
the drug, scientists now
Wworry.

What if the solution to one problem causes other problems down the road? That may be
the case in the ongoing struggle to fight the flu. Flu season is almost here, which means
more and more people may be taking Tamiflu in the months ahead. Tamiflu is a popular
anti-flu drug that treats both seasonal flu strains and the new HIN1 flu, an
unpredictable disease better known as swine flu.

But this increased use of Tamiflu may be introducing new problems. A team of Japanese
scientists recently studied three rivers in Japan and found them to be contaminated
with Tamiflu’s active ingredient, oseltamivir carboxylate or OC. They found the same
contamination in the water discharged from local sewage plants, water that ends up in
those rivers. People excreted the drug in their urine, and water discharged from the
sewage plants carried it to the rivers.

Sewage treatment plants are designed to remove germs and solids from the wastes
dispensed by household toilets, but many drugs can get through. OC is one of those
escaping drugs.

OC in the water may be a serious problem for birds — and for people. Here’s why: The
flu, short for influenza, is caused by a virus, a tiny organism that invades living cells
and turns them against the body. There is not one flu-causing virus; there are many.
These many viruses are constantly evolving, or changing in order to survive. They find
new ways to infect people and animals, and every year new kinds of flu show up. Birds
are natural carriers of many flu-causing viruses.

If a bird drinks water polluted with OC, that bird may be able to fight off the types of flu
that Tamiflu treats. As a result, new flus — flus that can’t be cured by Tamiflu — may
start to develop in the bird. Once a drug-resistant flu grows in the bird, that bird can
pass it on to other animals. This new, stronger flu could eventually start infecting
people. And that could mean big trouble, since Tamiflu would not help people fight this
stronger flu..

The Japanese study was led by Gopal Ghosh, a scientist at Kyoto University. Ghosh and
his team collected water from two places: sewage treatment plants and the rivers that
carried away the treated wastewater dispensed by the plants.

They first collected samples in December of last year, when the flu season was starting.
They collected more water samples in February, when the flu was bad, and collected a
third set of samples later.

The scientists found OC in the sewage samples every time. They found a higher
concentration in the second set of samples, from February. That’s when the flu was at



its worst, and 1,738 cases were recorded in Kyoto. At the same time, in the second set of
samples taken in February, the scientists found OC in the river water as well. The OC
did not show up in the river in the first and third set of samples.

Scientists have known for years that sewage treatment plants do not remove OC from
the water. Jerker Fick, an environmental chemist at Umea University in Sweden,
published a study two years ago that showed that most water treatment plants removed
“zero percent” — or none — of the OC. In fact, Fick says, almost all the Tamiflu ingested
by a human being will end up in the environment as OC.

And when the OC comes out of the sewage treatment plants, the birds will be ready.
Ducks, for example, love to swim in the warm waters just downstream of those plants
during the coldest months — during flu season. “I saw it myself,” Fick says.

Topic of Science Quiz i% 4rif *Z i ? in April
9th, 26/4-7/5: DNA
Questions are posted on the notice board of Science Promotion Team near the Staff Common
Room. Students can find the five questions and get the answer sheets on our board. After
filling in your answers, put it into the box provided. Students who can get all the answers
correct will be awarded a small gift.

Lunch Time Video Shows: 12:20 p.m. @ Chem. Lab. (Room 512)
Date Name of Program Phy |Chem| Bio
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