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PORTFOLIO

o one had studied arachnid “book lungs” in

depth for more than 75 years when Carsten

Kamenz of the Humboldt University of
Berlin, then a master’s student, turned his electron
microscope on the miniature caverns in 2003.
What he found was a landscape of sere, alien
beauty—canyons and beaches of chitin that, at
higher magnifications, split into thin pages fringed
with lacy arches and carpeted with mushroom-like
structures. The slender pages, or lamellae, pro-
truded from the walls of their chamber in a stack,
like a dictionary left lying open on a table.

The scorpion book lungs Kamenz saw are the
remnants of book gills that retreated into sheltered
cavities to escape the sucking dryness of air. Resolv-
ing a longstanding conflict, Kamenz’s studies con-
firmed three years ago that book lungs evolved from
gills only a single time in the ancestors of arachnids.
Asin book gills, the lungs’ pages are full of scorpion
blood—hemolymph—which circulates freely
throughout the body and picks up oxygen through
the thin walls of the lamellae. To keep air circulat-
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ing, thick veins or rods prop the fragile pages apart.
Even a grain of sand could damage them—their
frilled edges likely catch such particles before they
can get wedged between the pages. At the cham-
ber’s opening, a maze of chitin may serve a similar
purpose, keeping debris out when the hatches are
battened down against blowing sand.
The immense variety of forms
Kamenz uncovered with his
ALIBRARY OF microscope will enable scientists
LUNGS Scorpion  to trace the evolution of book
“book lungs” lungs—and through them, the
BIEmEvesinin relationships among more than
aseries of scan- ; .
AigEleatEa a thousand scorpion species.
micrographs. With Lorenzo Prendini of the
American Museum of Natural
History, Kamenz surveyed lung structures across the
entire Scorpiones order. He now seeks to uncover
what the lungs of arachnids’ common ancestor
looked like—thin bridges may have connected the
edges of the lamellae, joining them as that primor-
dial creature would have bridged water and land.
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