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During the 17th century experimen-
tal biology was in the forefront of the
scientific revolution, but, for reasons
not yet entirely explained, that science
fell short of its earlier promise and
of the physical sciences during the 18th
century. Ritterbush’s book helps great-
ly to understand some of the obstacles
to empirical development which befell
biology during that time. According to
his view many 18th-century naturalists
escaped the frustrations of experimen-
tal complexities, and satisfied their de-
sire for immediate “total explanations”
of organic phenomena, by resorting to
several general explanatory ideas. The
first such principle was that subtle
fluids related by analogy to Newton’s
ether pervaded all of the universe, in-
cluding plants and animals. Especially
popular was the conception that one
of these fluids, electricity, was the ulti-
mate cause of vital phenomena. Ac-
cording to Ritterbush, these subtle
fluid theories advanced biological ex-
planation in that they recognized “or-
ganic texture” to be more complex and
phenomena to occur at a finer level
than had been imagined by the 17th-
century mechanists. But since subtle
fluids ordinarily escaped detection,
their use enabled naturalists to explain
phenomena without experimental veri-
fication. For example, mechanists who
had searched for an explanation of the
sexual process in plants looked in vain
for an opening in the pistils of flowers
by which pollen grains might pass to
the ovum. Later naturalists, however,
dispensed with the problem by assum-
ing that pollen released a subtle fluid
that could pass through ordinary tis-
sues containing no discoverable pas-
sages. ' ‘

The second great explanatory princi-
ple often used as a substitute for in-
vestigation was analogy. Influenced by
the idea of the great chain of being,
biologists looked everywhere for anal-
ogies between higher and lower forms
of life and assumed they had ex-
plained organic processes in one class
when they found similarities to proc-
esses occurring in another class. Un-
like 17th-century mechanists who
hoped to understand the more complex
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phenomena by their relation to simpler
ones, 18th-century naturalists explained
the processes of simpler forms of life
by analogy to higher forms. Linnaeus
as well as many less well-known Dbi-
ologists seriously distorted their views
of plant physiology in order to find
analogies with animal life. The discov-
ery of organisms intermediate between
the conventional definitions of plants
and animals enhanced such tendencies.

Ritterbush describes these patterns
of thought in careful, well-selected de-
tail, with thorough documentation
from primary sources. Somewhat more
briefly he outlines the transition from
“the idea of nature” of the 18th-
century to “the science of biology” of
the 19th. He considers John Hunter
the first of the modern biologists, be-
cause Hunter searched for a theory of
life rather than for a comprehensive
analogy, used sophisticated experimen-
tal methods, and emphasized compara-
tive anatomy.

In several respects the scope of the
book is narrower than its suggested
aim of describing the general prologue
for the emergence of a science of life.
Ritterbush treats mostly problems in
botany and plant physiology, with rela-
tively brief references to related prob-
lems concerning animals. The subtle
fluid and analogy-type explanations rep-
resented as the principal reaction of
18th-century biologists to the previous
mechanistic physiology were really
only two of several different types of
response. The selection of a few figures
like Lamarck, Humphry Davy, and
Hunter to represent the transition to
modern experimental biology obscures
the fact that many pathways led to
the flourishing of that science in the
19th century. But the ideas Ritterbush
describes form one very important
pathway in the broader route, and his
excellent examination of them brings
new clarity to the larger picture as well.

Freperic L. HOLMES
Department of Humanities,
Massachusetts Institute of Technology
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