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1) A Travelogue (because it
was fun)

2) What I did there:  The
National Ozone Expedition
1986/7

3) Some of my other work
(and all of it was fun)

4) What other scientists do
in Antarctica (because it is
one of the greatest
laboratories on Earth)
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There is a hole in our ozone layer over Antarctica every spring:

It was a
shock to
the world
when it
was
discovered,
and it
changed
my life.



Three kinds of ozone:  good (stratosphere), bad (troposphere), and
ugly (smog).



Plant grown in normal light Plant grown in extra UV light



On the tarmac in New Zealand
3:00 am  August 23, 1986

The
National
Ozone
Expedition:

 4 research
groups, 16
scientists,
5000 kg
equipment



A special polar airplane on skis



One aborted flight and nine hours later.



McMurdo Station, Antarctica:  the Tokyo of Antarctica



Everything is recycled, very carefully.



There are some cool places nearby







All of Antarctica is a magnificent crystal palace





Reactions among gases only: 

Risk of long-lasting
effects…..

But only a theory….

A small effect….

Far in the future…
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Launching ozone-measuring balloons



Missing total ozone, but from
WHERE in altitude? Only the
Syowa data could tell us.

The ozone was missing
from the heart of the layer,
10-25 km, not 40 km as
predicted from gas-phase
chemistry.  I am very
grateful to Japanese
scientists for this data.
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A new and different kind of ozone depletion.
Why only in Antarctica?  Why in the spring?
Why at those altitudes, where it shouldn’t be?
Clouds.
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20

Chlorine teams up
with two key factors:
sunlight (spring) and
icy cold surfaces
(Antarctica)



Why is there an ozone hole over Antarctica?  Only measurements could
prove it.
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We could measure chlorine dioxide:

100x more OClO than there should have
been:  A fingerprint in seasonal behavior



De Zafra et al. And
Anderson et al. measured
ClO in Antarctica.

Solomon et al. measured
OClO, a closely related
molecule.



Antarctica:  cold
nearly every year,
with some variability

Ups and downs in
Antarctic ozone
depletion reflect cold
and warm springs in the
Antarctic stratosphere
(not a recovery or a
worsening).

A very unusual warm
Antarctic stratospheric
spring occurred in 2002.
But the ozone hole will
be with us for decades.

Now we have satellites for the bird’s eye view….



Arctic:

More variable but there
is substantial ClO
(and OClO) and
some ozone
depletion (up to
about 25% in cold
years)

Warms up earlier and
ClO disappears
sooner….note how
much less ClO is
present in March in
the Arctic than the
Antarctic in
September.
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There’s a hole in Antarctica’s
ozone layer.   It’s due to the
chlorine put into the
atmosphere by people.  The
chlorine is more effective at
destroying ozone where it’s
cold, due to reactions on polar
stratospheric clouds inside the
stratospheric vortex.

Antarctica is the coldest place on Earth, so it has more polar
stratospheric clouds than the Arctic, and more ozone depletion.



 Most scientists who work at McMurdo live in rooms like this



Some scientists live in field camps, studying the flow of ice….



Or digging up ice cores; bubbles in the ice show what the atmosphere
was like up to about half a million years ago.
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Some information about carbon dioxide changes through four past ice
ages (from ice cores), and in the modern era (from global data)

It is well established that there is more carbon dioxide in the
atmosphere today than there was in the past half million years -
humans are ‘forcing’ the system in a new way.

The past 100 years 
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Ice ages
are
caused
by
earth’s
orbital
clock



Antarctic weather instruments are part of the global climate network
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This is Antarctica’s only year-round resident



Rocks are of interest too



Some Antarctic rocks have living things under the surface - a form of
algae.   Could life on Mars be like this?



Some brave scientists dive under the sea



To study creatures like this shrimp-like animal



Ozone depletion from pole to pole, and in between:



When will the ozone layer recover?

A typical CFC:



I received the National Medal of Science in 2000 for my work
explaining the ozone hole.  It was a wonderful honor.  The Blue
Planet Prize is an international honor that also humbles me.



And a great privilege was going to Antarctica and doing the work,
together with wonderful colleagues.





Do I look happy?  




