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1 I The Panda's Thumb 

FEW HER 0 E S LOW E R their sights in the 
prime of their lives; triumph leads inexorably on, often to 
destruction. Alexander wept because he had no new worlds 
to conquer; Napoleon, overextended, sealed his doom in 
the depth of a Russian winter. But Charles Darwin did not 
follow the Origin of SPecies (1859) with a general defense of 
natural selection or with its evident extension to human 
evolution (he waited until 1871 to publish TheDescentof;'VIan). 
Instead, he wrote his most obscure work, a book entitled: 
On the Various Contrivances by Which British and Foreign Orchids 
Are Fertilized by Insects (1862). 

Darwin's many excursions into the minutiae of natural 
history-he wrote a taxonomy of barnacles, a book on 
climbing plants, and a treatise on the formation of vegeta­
ble mold by earthworms-won him an undeserved reputa­
tion as an old-fashioned, somewhat doddering describer of 
curious plants and animals, a man who had one lucky insight 
at the right time. A rash of Darwinian scholarship has laid 
this myth firmly to rest during the past twenty years (see 
essay 2). Before then, one prominent scholar spoke for 
many ill-informed colleagues when he judged Darwin as a 
"poor joiner of ideas ... a man who does not belong with 
the great thinkers." 

In fact, each of Darwin's books played its part in the grand 
and coherent scheme of his life's work-demonstrating the 
fact of evolution and defending natural selection as its pri-
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mary mechanism. Darwin did not study orchids solely for 
their own sake. Michael Ghiselin, a California biologist who 
finally took the trouble to read all of Darwin's books (see his 
Triumph of the Darwinian Method), has correctly identified the 
treatise on orchids as an important episode in Darwin's 
campaign for evolution. 

Darwin begins his orchid book with an important evolu­
tionary premise: continued self-fertilization is a poor strat­
egy for long-term survival, since offspring carry only the 
genes of their single parent, and populations do not main­
tain enough variation for evolutionary flexibility in the face 
of environmental change. Thus, plants bearing flowers with 
both male and female parts usually evolve mechanisms to 
ensure cross-pollination. Orchids have formed an alliance 
with insects. They have evolved an astonishing variety of 
"contrivances" to attract insects, guarantee that sticky pol­
len adheres to their visitor, and ensure that the attached 
pollen comes in contact with female parts of the next orchid 
visited by the insect. 

Darwin's book is a compendium of these contrivances, 
the botanical equivalent of a bestiary. And, like the medieval 
bestiaries, it is designed to instruct. The message is para­
doxical but profound. Orchids manufacture their intricate 
devices from the common components of ordinary flowers, 
parts usually fitted for very different functions. If God had 
designed a beautiful machine to reflect his wisdom and 
power, surely he would not have used a collection of parts 
generally fashioned for other purposes. Orchids were not 
made by an ideal engineer; they are jury-rigged from a 
limited set of available components. Thus, they must have 
evolved from ordinary flowers. 

Thus, the paradox, and the common theme of this trilogy 
of essays: Our textbooks like to illustrate evolution with 
examples of optimal design-nearly perfect mimicry of a 
dead leaf by a butterfly or of a poisonous species by a 
palatable relative. But ideal design is a lousy argument for 
evolution, for it mimics the postulated action of an omnipo­
tent creator. Odd arrangements and funny solutions are the 
proof of evolution-paths that a sensible God would never 
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tread but that a natural process, constrained by history, 
follows perforce. No one understood this better than Dar­
win. Ernst Mayr has shown how Darwin, in defending evolt~­
tion, consistently turned to organic parts and geographlc 
distributions that make the least sense. Which brings me to 
the giant panda and its "thumb." 

Giant pandas are peculiar bears, members of th~ order 
Carnivora. Conventional bears are the most ommvorous 
representatives of their order, but pan~as have rest~icted 
this catholicity of taste in the other direction-they behe the 
name of their order by subsisting almost entirely on bam­
boo. They live in dense forests of bamboo at high elevations 
in the mountains of western China. There they sit, largely 
unthreatened by predators, munching bamboo ten to 
twelve hours each day. 

As a childhood fan of Andy Panda, and former owner of 
a stuffed toy won by some fluke when all the milk bottles 
actually tumbled at the county fair, I was delighted ~hen the 
first fruits of our thaw with China went beyond pmg pong 
to the shipment of two pandas to the Washington zoo. I 
went and watched in appropriate awe. They yawned, 
stretched, and ambled a bit, but they spent nearly all their 
time feeding on their beloved bamboo. They sat upri~ht 
and manipulated the stalks with their forepaws, sheddmg 
the leaves and consuming only the shoots. 

I was amazed by their dexterity and wondered how the 
scion of a stock adapted for running could use its hands so 

'adroitly. They held the stalks of bamboo in their paws and 
stripped off the leaves by passing the .st~lks between a~ 
apparently flexible thumb and the remammg fingers. Thls 
'puzzled me. I had learned that a dexterous, opposable 
'thumb stood among the hallmarks of human success. We 

maintained, even exaggerated, this important flexibility 
our primate forebears, while most mammals had sac­

it in specializing their digits. Carnivores ~un, stab, 
scratch. My cat may manipulate me psychologlcally, but 
never type or play the piano. 
I counted the panda's other digits and received an 
greater surprise: there were five, not four. Was the 
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Marsh Epipactis, lower sepals removed 

a. Runway of labellum depressed after insect lands. 
D. L. CRAMER 

b. Runway of labellum raised after insect crawls into 
cup below. D. L. CRAMER 










































