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Figs 1 and 2 (above):
Amber with inclusion. On the right, Chironomus plumosus.

Figs 3 and 4:
A tick and detail of a scale insect.

Amber, the fossil resin of long-
vanished forests has fascinated
mankind from times immemorial.
The frequent inclusions of plants
and animals have made amber
not only a material of choice for
religious artifacts and works of
art, but also an object of scientific
interest. The oldest fossil-rich am-
ber we know originates from
Lebanon and is roughly 130 mil-
lion years old. The best known
European amber comes from the
Baltic and is about 40 to 50 mil-
lion years old. The inclusions -
usually small insects — are often
very well preserved and provide
an exceptionally detailed impres-
sion of what living creatures
were like millions of years ago.
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The often very small inclusions are
usually studied under stereomicro-
scopes in reflected or oblique light.
However, the resolutions achieved in

this way are often not sufficient to Fig. 5:

identify minute morphological struc- Route of the Amber Road
dibl ital from the Baltic to the

tures (e. g. mandibles, genital organs, Adriatic.

extremities) required for the system-
atic classification of insects.

Other microscopic methods can
hardly be used for this purpose:
transmitted-light examinations are
unsuitable due to the thickness and
material of the specimens involved,
while reflected-light examinations are
impaired by reflection, refraction and
schlieren in the amber. At high mag-
nifications, the complex 3D structure
is almost completely superposed by
stray light from non-focal planes.
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Fig. 6:
Homoptera.
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Razor-sharp
images

This is where confocal laser scanning
microscopy opens up totally new pos-
sibilities. A laser beam scans the inclu-
sion point by point and plane by plane,
and stray light is effectively suppressed
by the confocal pinhole. The instru-
ment detects either the reflected laser
light or fluorescence produced in the
specimen. The result is a stack of indi-
vidual high-contrast planes with mini-
mized stray light known as optical sec-
tions, permitting 3D reconstruction of
the specimen. The images which are
reminiscent of those obtained with
scanning electron microscopes display
a resolution by far surpassing anything
seen before. This ensures a significant-
ly higher degree of reliability in system-
atic classification, especially of insects.

An accidental
discovery

The excellent suitability of confocal
laser scan microscopy for this highly
specialized application was discov-
ered more or less by accident. A pri-
vate collector contacted Carl Zeiss
to inquire about state-of-the-art ex-
amination methods for amber, en-
closing a few specimens with his
letter. The results obtained were so
impressive that the collector pre-
sented them on his home page in
the Internet. The team of Professor
Rust (now at the University of Bonn)
came across these pictures when
looking for preservation methods to
prevent normal aging in the amber
artifacts of the famous Kaliningrad
collection which is managed and re-
searched at the University of Gottin-

gen. This was the beginning of a
very fruitful cooperation culminat-
ing in the exhibition “The Amber
Forest by Laser Light” at the Gold-
fuB Museum of the University of
Bonn. This exhibition was part of
the “Year of Geo-Sciences” and dis-
played a selection of outstanding
photos plus a host of interesting in-
formation about amber and a large
number of valuable original pieces.
The wide coverage in regional
and national newspapers and in dif-
ferent scientific magazines on TV
testifies to the unbroken fascination
evoked by amber and the creatures
trapped in it millions of years ago.
The European Amber Road project —
leading from Palanga to Trieste —
was recently launched in Austria.
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Figs 7t0 9:

Brachycera (detail).

Trichoptera.
Sciara (detail).
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