
January 2005    Vol. 2, Issue 1

6 /  THE PRIMER

BY ROBERT MACEY

Although the vast desert
landscape of the Old World is
famous for places like the
Sahara, it actually stretches
from the Atlantic Ocean in
Morocco to the Pacific Ocean
in China, creating a region of
dynamic ancient history.

Some hundreds of millions
of years ago a super-continent
called Gondwanaland broke
apart and pieces started
migrating north as small tec-
tonic plates. These plates
started to smash into Europe
and Asia. In fact, Turkey, Iran,
Afghanistan, western China
and Tibet are composed of
small plates that came from
the south. Then 50 million
years ago India smashed into
Afghanistan and Tibet, and18 million
years ago Arabia smashed into Turkey
and Iran. What followed is like bumper
cars at an amusement park, with micro-
plates being shuffled around within

Asia. Plate boundaries became moun-
tain ranges such as the mighty
Himalaya and internal regions of plates
became basins such as the Iranian
Plateau.

The JGI Evolutionary
Genomics Department is
examining the mitochondrial
genomes of lizards from 25
countries that were there to
witness it all. Mitochondrial
DNA is maternally inherited
from mother to daughter and
therefore not subjected to
recombination like the
nuclear genome. This mole-
cule is compact with almost
entirely coding sequence for
37 genes making it the ideal
marker to reconstruct histori-
cal relationships among ani-
mals. The molecule also
evolves in a clock-like man-
ner. Well-dated geological
events such as the rise of a
mountain range can be used

to calibrate the “molecular
clock”, as it is called, for use

across genetic divergences of lizards
occurring in regions where the geology
is less understood.

The research team includes JGI’s
Robert Macey, Theodore Papenfuss of
the Museum of Vertebrate Zoology at
U.C. Berkeley and Alan Leviton of the
California Academy of Sciences, and
Natalia Ananjeva, the first woman zoolo-
gist to be admitted to the Russian
Academy of Sciences. 

A primary focus of this research is
the identification of “biodiversity hot
spots,” regions of the highest amount
of genetic diversity for conservation pri-
ority. As new governments form in the
Middle East and Central Asia, choices
will need to be made as to which
regions to focus conservation efforts. 
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A simplified tectonic map of Asia’s associated tectonic plates.

Some of the lizard species studied:
Toed-Headed Agama (Phrynocephalus mys-
taceus) from Turkmenistan (left). 

Small-Scaled Frog-Eyed Gecko
(Teratoscincus microlepis) from the Iran-
Afghan border (below).


