














































9A In lYendel 's Mirror

A t lreorr is refutable. hence scienti f ic, i f  i t  is possible to give even ona conceivablt
state of affairs ir-rcon-rpatible u,ith its trr.rth. Such conclitions \\,ere specified br
Dar.,r ' iu himself,  r iho obsen'ed that the existence of an organ in one species, solel i
" for" the benefi t  of another species, lvould be total lv destnrct ive of his theorr, ' .

In paralrhrasing Daniin, Ghisel in has clropped the crr.rcial reference Io provit tg the exi: t .
of the org;rn rn cpestion. Of coLrrse, i t  is tr ivial to state cr. l-rcl i t ior-rs ihat are inconrpatiblc
the truth of a theorv T-the condit ion that T is false w' i l l  clo the tr ick. What is nontr ir : .
to f incl coricl i t ions that can be independentlv checked. As notecl in the text, this is the tro'
nit ]-r l )anvin's eraniple, for i t  is far fronr obvioLrs that thcre is anr,* 'av to shou' th:rt :ur o:-
u as fornrecl soleh' for the goocl of another specics.

99 This suggestron aboLrt the possible falsi f icat ion of evolut ionirry theor' , '  is nracl.
Dor.rglas Futrr lnra, Sciettce ort Trial (Neu,York: Pantheon, 1981), 170. Besicles thc cl i f f ic
rtotecl in the text, Futulnra's proposai faces the problenr that u' l iat n'oulcl hrve b bc g:
rrp uoulcl be a part icular clarm about t l ie historv of l i fe I t  t 'oulcl reurl ir i  logical lv 1;o,.:
to enrbrace l)anr inian evolut ionan' thcon rncl contencl thrt humans are evolLrt ionarih '

olcl .  AlthoLrgh this is harcl lv r plrusiblc posit ion. i t  cloes shou, that F-rrtuvnra's case cloe :
cl irect l l  falsrfr the theon r 'r ,hose falsi f iabi l i t l , is at issLre. For a cl iscussion ofthe nrisleacl ins
of a frr lsi f iabi l i t l  cr i tcr ion in clcbates rbout evolrrt ionan theorv, see cl iapter 2 of Kitcl
Ahusirtg Science (Canrbnclgc, Nlass.: MI' l '  Press, lc)82).

I00. Letters Z:80. See a\so Letters 2:77, 81 . Ghise l in provicles a very perceptive cl i ' t
s ion of L)anvin's use of inclependent evideucc in aclvancing geological clainrs. See Ti iurr, '
20, 40. 

' l 'he 
creclentials of I 'bLbes's theorv are cl iscLrssecl in the Oriein, 357-358.

I0l.  Origin, 358ff .
102. Letter Z:93.
103. Fbr eranple, in the earlv clals of Menilel ian genetics (that is, in the f irst clcc.,

of the centurl ' ) ,  nranr biologists bel ieved that the neu f indings about herecl i ty were urcol
patible u' i th Dargit-t 's theorl '  6f er"oltr t ion bv tratrtral select ion. ' I 'he confl ict vu' l ls resolvecl
the clevelopnrent of theoretical popLrlat ion genetics. An excel lent accoLrnt of the cl i f f icrr.
arrd i ts resolut ion is gir,en in Wil l ianr B. Provine, 

' | ' | rc 
Origins oi Theoretical Poptlatt ,

Cenetics (Chicago: lJniversih of Chicago Press, ] t)71). Sinri laLh,, the investigation of t i
tnetinten:urce of variat ion in naiur:r l  popLrlat ions has led some biologists to aclvance clair:
a l r , r t r t  t l r e  i r t p o r l l r c e . r f  r , r r r c l o r r r  l r c t o r '  r r r  e r o l u t i o r .  r F r o r r r  t l r e  l l c r s P e c l i t e  o f  i l r e  P r . ' . '
art icle, ueutral ist proposals are mininral versiorrs of Dan', ' iuisrn rather thzur accolrnts
"nonDar."r'iniar-r evolution.") 

'l'he 
contror"ersies about','ariation are brilliar-rth,' ar-ralvzecl ir 1..

C ,  Lcr ro r r l i r r .  T l rc  Cenet ic  B . ls is  o f  Evo lu l io t tan  C l ta r tge  rNeu York :  C, r l r i r r r l , i r r  I  r r i rc r . i '

Press, 197' l) .  One major chal lenge to classical Daru, ' iuian ideas that does not enrerge fr, ,r
the clevelopr-nent of neu' sciences of herecl ih, ancl ' , ' l r iat ion is the current proposal (dLre t
Gould, Eldredge, Stanlel,  ancl others) that Daru' inian gradualisn should give rvay to punt.
tuated equil ibr iunr. The cl ist inct ions macle ir-r section iv of this paper offer a frarreu,ork 1r:
seeing wtat is at stake in this dispute.

1 04. I t  is noi so evident that u'e are sinri lar lv constrainecl n hen rve attenrpt to constnrc :
select ionist histories for revealing certain characterist ics :rs adaptations. There are sonle casc.
in rvhich adaptationist hvpotheses prove testable-the classic exanples are inclustr i .r
melanisnr in rrioihs and co',vbird parasitisr-r-r of oropendr-rlas. Horvever, tl-rose rvho are skeptr-
cal of the adaptationist prograr-n can best be understood as arguing that, in nanv casc'
r ' , 'here selectionist stories are told, ihere are no \ l 'a\,s of f i rding independent checks or t l r .
hr.potheses that ascribe pasi advantages.

105. This approach to the question of anal-vzing the r,r,al 's in rvhich scienti f ic theoric.
(or progri lms of research) cor-ne to be rat ior-ral l t ,rejected absorbs a farr i l iar Duhenian insight.
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(See Pierre Duhem, The Aim and Structure of PhysicalTheory [New York: Atheneum, 1954];
I have discussed the implications of Duhem's point for naive falsificationism in chapter Z of
Kiicher, Abusing Science.) The approach is common to the work of thinkers as distinct as
Kuhn and Lakatos.

I06. See Thomas Kuhn, Tfta Copemican Revolution (Cambridge, Mass.: Harvard Uni-
versity Press, 1957), and R. W. Schofield, Mechanism and Materialism (Princeton, N.J.:
Princeton University Press, 1969). Although it is common to suppose that old theories are
only rationally rejected when a new rival is available, these examples seem to me to show
that the conventional wisdom is mistaken. It is perfectly reasonable to give up a decaying
theory and to look for something better. I suspect that this is just what Copernicus did in
the early decades of the sixteenth century, and whai the first field theorists did in the rnid-
eighteenth century.

107. It is important to recognize that evolutionary theory itself supplies some
constraints. Previously accepted problem solutions are not sacrosanct, but one cannot
legitimately abandon a sizeable collection of past successes ir.r the interests of fashioning one
new solut ion.

108. The above cases are generated according to the following principle. There are hvo
degrees of freedom: theory plus context (including work in ancillary sciences and past work
on the theory itself) may allow a greater or lesser number of available solutions; the obser-
vational evidence may be positive, neutral, or negative. Quite evidently, the treatment is sim-
plified by the fact that only one form of implication is considered (claims about the existence
of particular organisms). It would surely be necessary to consider a broader class of impli-
cations from Darwinian histories if one were to assess the testability of selectionist histories.

109. Here I apply a methodological principle discussed in some detail by Richard Boyd
in "Realism, Underdetermination, and a Casual Theory of Evidence," Nous 7 (I973): I-12.

I I0. Of course, this is a classic result of Bayesian confirmation theory (which is not to
say that it is unobtainable on rival approaches). The most famous example is the confirma-
tion of the wave theory of light through observation of the Poisson bright spot. A sirnilar
example occurred in the early days of evolutionary theory (see below).

l l1. The brief analysis given in the textenables me to explain the excitementof some
recent theoretical work in evolutionary theory. Great breakthroughs can be made if a scien-
tist shows that problems for which no solution is available can be resolved by applying a new
schema, one that was readily available within the theoretical framework but never
antecedently recognized. The introduction of the notions o[ inclusive fitness and of evolu-
tionary stable strategy seem to me to be breakthroughs of this type. W. D. Hamilton and fohn
Maynard Smith demonstrated how fitness could be gained in subtle ways, so that charac-
teristics which had previously seemed to be insusceptible of selectionist explanation could
now be viewed as the products of natural selection. (See Hamiltor.r, "The Genetical Theory
of Social Behavior," loumal of Theoretical Biology 7 11964l: I-16, 17-5I; Maynard Smith,
Evolution and theTheory of Cames fCambridge, Mass.: Cambridge University Press, 1982].)
Other subtle analyses of fitness that permit the broader application of selectionist schemata
have been given by R. L. Trivers, E. O. Wilson, and George Oster. L-r all these cases, the
initial situation reveals a characteristic of some organismic group for which there is no avail-
able selectionist Darwinian history. After certain unobvior-rs ramifications of the concept of
fitness have been exposed, one sees that it is possible to instantiate a selectionist schema. If
does not follow that the conect explanation of the presence of the characteristic is by appeal-
ing to natural selection. For there may be a number of rival selectionist and nonselectionist
explanations which cannot be discriminated by the evidence so far collected (or even by the
evidence that one is in a position to collect). One may welcome the extension of the class
of Darwinian problem-solving techniques while remaining agnostic about the application of




