7 ‘ Shades of Lamarck
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marckism. Jean Bapuste Lamarck (1744-1829), the great
French biologist and early evolutionist, believed in the in-
heritance of acquired characters, but it was not the center-
piece of his evolutionary theory and was certainly not origi-
nal with him. Entire volumes have been written to trace its
pre-Lamarckian pedigree (see Zirkle in bibliography). La-
marck argued that life is generated, continuously and spon-
taneously, in very simple form. It then climbs a ladder of
complexity, motivated by a ““force that tends incessantly to
complicate organization.” This force operates through the
creative response of organisms to “felt needs.” But life
cannot be organized as a ladder because the upward path
is often diverted by requirements of local environments;
thus, giraffes acquire long necks and wading birds webbed
feet, while moles and cave fishes lose their eyes. Inheritance
of acquired characters does play an important part in this
scheme, but not the central role. It is the mechanism for
assuring that offspring benehit from their parents’ efforts,
but it does not propel evolution up the ladder.

In the late nineteenth century, many evolutionists sought
ani alternative to Darwin's theory of natural selection. They
reread Lamarck, cast aside the guts of it {continuous gener-
ation and complicating forces), and elevated one aspect of
the mechanics—inheritance of acquired characters—io a
central focus it never had for Lamarck himself. Moreover,
many of these self-styled “neo-Lamarckians” abandoned
Lamarck’s cardinal idea that evolution is an active, creative
response by organisms to their felt needs. They preserved
the inheritance of acquired characters but viewed the acqui-
sitions as direct impositions by impressing environments
upon passive organisms. -

Although I will bow to contemporary usage and define
Lamarckism as the notion that organisms evolve by acquir-
ing adaptive characters and passing them on 0 offspring in
the form of altered genetic information, 1 do wish to record
how poorly this name honors a very fine scientist who died
150 years ago. Subdety and richness are so often degraded
in our world. Consider the poor marshmaliow—the plant,
that is. Its roots once made a fine candy; now its name
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(ransmitted to organisms. In Lamarckism, the transfer is
direct. An organism perceives the environmental change,
responds in the “right” way, and passes its appropriate
reaction directly to its offspring.

Darwinism, on the other hand, is a two-step process, with
different forces responsible for variation and direction. Dar-
winians speak of genetic variation, the first step, as “ran-
dom.” This is an unfortunate tertn because we do not mean
random in the mathematical sense of equaily likely in all
directions. We simply mean that variation occurs with no
preferred orientation in adaptive directions. If tempera-
tures are dropping and a hairier coat would aid survival,
genetic variation for greater hairiness does not begin to
arise with increased frequency. Selection, the second step,
works upon unoriented variation and changes a population
by conferring greater reproductive success upon advanta-
geous variants.

This is the essential difference between Lamarckism and
Darwinism—for Lamarckism is, fundamentally, a theory of
dirvected variation. If hairy coats are better, animals perccive
the need, grow them, and pass the potential to offspring.
Thus, variation is directed automatically toward adaptation
and no second force like natural selection is needed. Many
people do not understand the essential role of directed
variation in Lamarckism. They often argue: isn't Lamarck-
ism true because environment does influence heredity—-
chemical and radioactive mutagens increase the mutation
rate and enlarge a population’s pool of genetic vanation.
This mechanism increases the amoun! of variation but does
not propel it in favored directions. Lamarckism holds that
genetic variation originates preferentially in adaptive direc-

tions.

In the June 2, 1979, issue of Lancet, the leading British
medical journal, for example, Dr. Paul E. M. Fine argues for
what he calls “Lamarckism” by discussing a variety of bio-
chemical paths for the inheritance of acquired, but non-
directed, genetic variation. Viruses, essentially naked bits of
DNA, may insert themselves into the genetic material of a
bacterium and be passed along to offspring as part of the
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bacterial chromosome, An cnzyme called “‘reverse tran-.‘
scriptase” can mediate the reading of information from cel-
lular RNA “back” into nuciear DNA. The old idea of a

single, irreversible flow of information from nuclear DNA |
through intermediary RNA to proteins that build the body

does not hold in all cases—even though Watson himself had
once sanctified it as the “central dogma” of molecular biol-

ogy: DNA makes RNA makes protein. Since an inserted
virus is an “acquired character” that can be passed along to |
offspring, Fine argues that Lamarckism holds in some cases. -

But Fine has misunderstood the Lamarckian requirement
that characters be acquired for adaptive reasons—for La-

marckism is a theory of directed variation. I have heard
no evidence that any of these biechemical mechanisms

leads to the preferential incorporation of Javorable genetic
information. Perhaps this is possible: perhaps it even hap-
pens. If so, it would be an exciting new development, and
truly Lamarckian.

But so far, we have found nothing in the workings of ;

Mendelism or in the biochemistry of DNA to encourage a
belief that environments or acquired adaptations can direct
sex cells to mutate in specific directions. How couid colder
weather “tell” the chromosomes of a sperm or egg to pro-
duce mutations for longer hair? How could Pete Rose trans-
fer hustle to his gametes? It would be nice. It .would be
simple. It would propel evolution at much faster rates than
Darwinian processes allow. But it is not nature’s way, so far
as we know.

Yet Lamarckism holds on, at least in popular imagination,
and we must ask why? Arthur Koestler, in particular, has
vigorously defended it in several books, including The Case
of the Midwife Toad, a full-length attempt to vindicate the
Austrian Lamarckian Paul Kammerer, who shot himself in
1926 (although largely for other reasons) after the discov-
ery that his prize specimen had been doctored by an injec-
tion of India ink. Koestler hopes to establish at least a
“‘mini-Lamarckianism” to prick the orthodoxy of what he
* views as a heartless and mechanistic Darwinism. I think that
Lamarckism retains its appeal for two major reasons,

First, a few phenomena of evolution do appear, superfi-

SHADES OF LAMARCK | 81

. . e La-
ially, to suggest Lamarckian explanauons‘;. USt;:iDﬂy, d;nism
; arcl’cian appeal arises from a misconception of Darw, rism.
;r:is often and truly stated, for exam]?le: that many vg.,-;hom
daptations must be preceded by a shift in behavior vithout
aenetit: foundation. In a cassic and rece:}t ]:as_cl.k several
4 i he tops off English mi
ié rned to pry the top glish
speciés of tits lea 0 P! e o subse.
i thin. One can we :
and drink the cream wi e
i ill shape to make the p
uent evolution of bil : _ asier
?although it will probably by mp];:iec:_ :: r;l)leltsn:gi:))rrl ;)[ [l)‘a '
tion of home dehvery). Is ]
e the som i netic behavioral
ian i that an active, nonge !
marckian in the sense _ 1 etic behaviora)
i i for reinforcing evolution?
novation. sets the stage ) | C 3
ll;lm'\«rinism think of the environment _a: a refining fire an
i i ities before it .
anisms as passive enti ei N
orgut Darwinism is not a mechan:nsuc Lheqry ot; :g\irllll;:rd
ini does not view organisms
mental determinism. It ' : ard
balls, buffeted about by a sha.pmg eml':ronlr]ngeiﬁ;. g‘;\rewsi - o
, 1oral innovation are thoro
amples of behaviora ho pAimleirid
i emphasizing so
—yet we praise Lamarck for ; \ he
aczive rolf of organisms as creator; oflthelr ter:,\ﬂ:ﬁ::ln:ew
its, i i invade milk bottles, estal ¢
The tits, in learning to inva ' : A new
sclectiw; pressures by altering their own envnror:;nt:l:ctiom
of a different shape will now be favored by natural s ction.
The new environment does not provoke the tits to t:gsm ¢
ture genetic variation directed toward _the favore pe.
This, and only this, would bt.e_La.m:;\;cInua;ln‘;arimy of names.
’ sing under f names,
Another phenomenon, pas ” . of name
i i ‘ i t” and “‘genetic assi on,
luding the “Baldwin effec :
;:::ms mgore Lamarckian in character but fits _]t?st_als welltlir;:).
a Darwinian perspective. To choose the classic il Kstr::) &e[;
Ostriches have callosities on th?r .lf;gsdw::lr;pt wftyil often
; but the callosities de
kneel on hard ground; bu : vathin the
ed. Does this not req
egg, before they can be us L Lo
mgagr,ckian scenario: Ancestors with smooth l‘egsdI;;gtaation
i losities as a nongenetic a tion,
kneel and acquire cal ngEneLic acapia o
i rofession, develop
just as we, depending on our p , s
Jclzlailtuses or thigkened soles. These cal.losmes wcr; the!tlh :;r
herited as genetic adaptations, forming well before

a e
use. . . . ) on
The Darwinian explanation for “genetic assimilati



82
[THE PANDA'S THUME

SHADES OF LAMARCK | 83

The second, and I suspect more important reason for
Lamarckism’s continuing appeal, lies in its offer of some
comfort against a universe devoid of intrinsic meaning for
our lives. It reinforces two of our deepest prejudices—our
belief that effort should be rewarded and our hope for an
inherently purposeful and progressive world. Its appeal for
Koestler and other humanists lies more with this solace than
in any technical argument about heredity. Darwinism offers
no such consolation for it holds only that organisms adapt
to local environments by struggling to increase their own
reproductive success, Darwinism compels us to seek mean-
ing elsewhere—and isn’t this what art, music, literature,
ethical theory, personal struggle, and Koestlerian human-
ism are all about? Why make demands of nature and try to
restrict her ways when the answers {even if they are per-
sonal and not absolute) lie within ourselves?

Thus Lamarckism, so far as we can judge, is false in the
domain it has always occupied—as a biological theory of
genetic inheritance. Yet, by analogy only, it is the mode of
“inheritance” for another and very different kind of “evolu-
tion”—human cultural evolution. Home sapiens arose at least
50,000 years ago, and we have not a shred of evidence for
any genetic improvement since then. I suspect that the aver-
age Cro-Magnon, properly trained, could have handled
computers with the best of us (for what it’s worth, they had
slightly larger brains than we do}. All that we have accom-
plished, for better or for worse, is a result of cultural evolu-
tion. And we have done it at rates unmaiched by orders of
magnitude in all the previous history of life. Geologists
cannot measure a few hundred or a few thousand years in
the context of our planet’s history. Yet, in this millimi-
crosecond, we have transformed the surface of our planet
through the influence of one unaltered biological invention
—self-consciousness. From perhaps one hundred thousand
people with axes to more than four billion with bombs,
rocket ships, cities, televisions, and computers—and all
without substantial genetic change.

Cultural evolution has progressed at rates that Darwinian
processes cannot begin to approach, Darwinian evolution
continues in Homo sapiens, but at rates so slow that it no




8 Caring Groups and
Selfish Genes

THE WORLD OF objects can be ordered
into a hierarchy of ascending levels, box within box. From
atoms to molecules made of atoms, to crystals made of
molecules, 1o minerals, rocks, the earth, the solar system,
the galaxy made of stars, and the universe of galaxies. Diff-
erent forces work at different levels. Rocks fall by gravity,
but at the atomic and molecular level, gravity is so weak that
standard calculations ignore it.

Life, too, operates at many levels, and each has its role in
the evolutionary process. Consider three major levels:
genes, organisms, and species. Genes are blueprints for
organisms; organisms are the building blocks of species.
Evolution requires variation, for natural selection cannot
operate without a large set of choices. Mutation is the ulti-
mate source of variation, and genes are the unit of variation.
Individual organisms are the units of selection. But in-
dividuals do not evolve—they can only grow, reproduce,
and die. Evolutionary change occurs in groups of interact-
ing organisms; species are the unit of evolution. In short, as
philosopher David Hull writes, genes mutate, individuals
are selected, and species evolve. Or so the orthodox, Dar-
winian view proclaims.

The identification of individuals as the unit of selection
is a central theme in Darwin’s thought. Darwin contended
that the exquisite balance of nature had no “higher” cause.
Evolution does not recognize the *‘good of the ecosystem”



