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own rheory, Dennetr trots out a sedes ofnonissues, and ignores the real problems
or anomalies that have becone so unavoidable for Darwinian ih€ow in recenr vears.
Afrer disrnissing Gould, who critici?es not Darwinism per se bur the Dawkins veision
of it, as morivated by what he claims is C'ouldt secrer aori-evolutionary sentimenrs
(Gould, he says, is really looking for miracles rather than sci€nriffc €xplanarions),
Drnnett goes on to discuss vrhat he rcfers ro as the "major charges' againsr
Darwinism. "A review of all the major charges that have been leveled againsC'
Daruinism, he wrir€s (Dennerr, 1995b), reveals that "irs dominion ov€r ev€ry
corner ofbiology is more secure than ever" (p. 312) . All the "major charges" Dennett
discusses, how€ver, are strawpersons, because no one, as hr as I tnow in rhe
discourse on contemporary evolutionary theory, takes any of them ro be a pressing
issu€ or to pres€nt a challenge to Darwinian theory of any snip€. Dennett puts his
challenges into two gtoups. The fust, which has the rheory of"panspermia" as the
central example, he says includes "harmles ifunwelcome hererical possibilirieJ' (p.
331), and rhe second, which includes Teilhard de Chardin's spiritual, direcred
theory ofevolotion and Lamarcl\ genetic trarumission of acquired trai6, he says
would be "htal to Darwinism" if true. He al.so goes over some of rhe debare within
the Darwinian discoune on units ofselection (e.g., is it organisms or genes that are
selected?), which he says has no "dte implicarions" for Darwinism whichever way

The theory ofparupermia, a theory aboot dre origh oflife rhat has been argued
by people such as Hoyle and Crick, suggests that liG did nor originate on Earrh but
came to Earth, for example, as bacterial spores, ftom some other place in space.
Because the origin of life is oucide rhe scop€ of Darwinian theory by dennition,
whether liG originared on Earth changes norhing for Darwinisn-Darwinism starts
with lif€ up and running ro begin wirh and so the whole issue is inelevant with
resp€ct ro the vencity ofits clairns. Dennettt discussion o{de Chardin and kmaicL
is as inel€vant, if not more so, than the question of parxpermia. Chardin wrote a
popnlar book, published after his death in the mid-1950s, in which he attempted
to reconcile hjs Chdrtianiry with evolution ry theory. Dennetr (1995b) is cor.ect
when he sala dlat " tilt i, fai: to say that in the yeaB since thls worL was published,
it has become clear ro the point of unanimity among scientbts that Teilhard offered
nothing s€rious in rhe way ofan altemative to orthodoxy' (p. 320). Then why,
excat as a snawpenon, is Chardin brought up as a "majot challenge" to Daruinisrn,
or likewise, Lamatck's theory of lhe inheritance ofacquired charackrs? The generel
fact that dre long nects of giratres are not the coru€quence of rheft ancestots
stretching their necks to reach tall tree! is c€tainly also acceprcd unanimously by
€volurionary theorirts.

Running tbrough these strawperson argurnents while avoiding the 'big prob-
lems" of €volution, Dennett attemprs ro pass Darwinism off as an unassailable
theory-dre theory of evolution, true and complete, a tfteory wirh all itr real
challenges b€hind it. Of controversies like rhe one surrounding the unib of
selection, he pictues rhem all as squabbles within the Darwinian discoune. "No
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marer $,hich side wins," Dennett ( 1995b) says, the ourcorne will not undo rhe basic
Darwinian idea" (p. 34). Besides, Demen aserts, "only a theory with rhe losical
shape of Davin's" could possibly work (p. ?0).

It is after painting a picture in which no one except a Creationisr or some orher
nonscientiffc thinker, he woutd have the reader believe, could do odrer than accept
Darwinian theory as unasrailable, thar Denneft att€mps to €steblish th€ suppoled
unequivocal noth of his own theory by associalion. ln thi! way he tri€s to make a
pre€mprive snike against would-be critics of selfish algoridrm theory, branding
rh€m, by implication, as anri,evolurionary or anti-scientiffc rhinkers. "It is no
coincidence,' D€nnetr writes (1995b) 'as I have shom, that those who d€plore
Artiffcial Intelligence are also those who deplore evolutionary accounts of human
mentality" (p. 3 70). With thi!, Dennett would like to convince the r€sder thal lhose
who oppose his algorithmic account of agency and nind in nature are oppos€d to
it fot the same reasoru he says that people ar€ opposed to Darwinisn, namely,
because it explains too much-it tr€spa$€s on sacred grorm<l they do not want
explained. The actoal situation, ofcourse, i! considerably different.

It b the Situational Logic That Ne€ds Explainint

The problem with DennerCs selfrsh algorirhm 6eory b noi that it explains too
much, but thar,lile D?vintum in general as the theory of€volution, it d$ tn€r,oo
n ch ad .''bhinl tu Anb. k is th€ Cartesian miracles, the immat€rial €nrities, the
ad hoc animism that D€nneiCs theory begins with, its 6ilur€ to connecr wirh the
empirical facts and failure to addrcss the maior problems ofevolutionary tleory that
are its dou,nfall. By unqirically aligning hinsefwith Danrinian theory in genenl,
and then adding to it the morc rcc€ntly packaged idealist rcductionisrn ofDawkins,
Dermett starb with postulates of incommensurability and tlle fatal pmblems that
plague even rhe nost noderate, sensible forms of Darwinism fiat follow Gom them,
and then only compounds the diftculty. The "logical shape' ofDarwinian rheoty,
rhe idea that evolution folows Gon natunl s€lection, and the siruarional lo,gic ir
entails, is a probl€n for Darwinian theory, not because there is a quesrion abour
the fact ofnatutal selectircn, but because it precis€ly dle situational logic ftom which
selection follows as a co$equence, given the Bolumannian physics Darwinian
theory xsurnes, that needs oplaining.

A theory with the "logical shape" of Darwinism, and, in tbis case Dennetr's,
which begins with the postularcs ofincomneruurability at irs core, rather rhan being
a rheory with the only logical shape that can do the requisire job, as Demetr assers,
is a theory thar Fecisely by vinu€ ofits logical shape is gohibited ftom doing so. It
is the core of Darwinian theory irself that negates even the possibiliry oI Dennert's
(1995b) claims that Dars,inismt "dominion over every comer ofbiology" is secure,
or that natural selection is a th€ory like "universal acid" that eats through or €xplains
everything (p. 312). In particular, as noted above, dre active, end-directed strivins,
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or €pisremic ordering, ofliving things ii an implicate ofth€ Gcundiry principl€, and
rh€ fecundiry p{inciple is a piecondition 6om which natural selection is seen o
follow. Because evolution is defined and explained, on the Dasinian view, as a
coruequence of natural seleciion, this purs the fecundity principle, and rhus rhe
active, €nd.dir€cred ordering of living things, by d€ffnition, beyond the explanatory
reach ofDarwinian theory. Insread it is simply assumed in advance, agairur rhe laws
ofphysics, as a requirement for the explanatory ftanerork ofDarwinian theory to
work (e.g., Swerson, 1991a). Ar Barham (1996) has aptly put it, Darwinian theory"begs rhe question' rarher than answ€nng it (p. 2l?). By raking evolution ou! ofits
universal context and assuming the incomm€nsurability between biology, psychol-
ogy, and physics, or rhe view ofthe rwo incommensurable riveis, Darwinian drory
thus besins, like all orher Cart€sian offsprins, with a ftndamental and insurnount-
able anomaly at it| core----an anomaly that can only lead to more anomalies, the
deff ning trait of a degeneraring research program.

The problen compounds fiom rhe active, opportunistic ordering ofliving things,
the sif,e qld non of the living, ro the problem of plan€rary evolution itself. As nored,
one of ihe most imporrant €mpirical fact! thar has com€ to be recogniz€d in recent
decades is that the Earrh at rhe plan€rary level evolves as a single global (autocatati-
netic) system or enriry (e.g., Cloud, 1988; Margulis & Lovelock, 19?4;
Schwartzmann, Shore, Volk, & McMenamin, 1994, Swenson & Turvey, 1991;
Vernadslcy, 1929/1986) on which all rhe ordinary evolutionary objects ofDarwinian
theory, as w€ll as cultural systems depend (e.g., for a steady and reliable supply of
oxygen put into the atmosphere and nainrained by life irselfar the planetary level
over geological time; see Sweruon, l99lai Swenson & Tuw€y, t99l). B€cause rhe
evolution, development, and penisrence of all higher ordered life, and in partiftlar,
rhe intenlional dynamics by which it is distinguished, has thus depended and
continues to depend on the prior €xistence and p€rsist€nce of life at rhe planetary
level, the planetary system as a single autocatakinetic €ntity is righttuly considered
as the tundamental unit of renestrial evolution, wi$out an undersranding ofwhich
th€ more usual objects of evolutionary srudy, as int€mal compon€nt productions
or functions ofit, can never be understood.

Thi! presents a major problen for Darwinian th€ory, becaus€ ftom the Darwinian
view, the planetary system as a whole, by defnition, cannot b€ considered as a unit
of evolution or to evolve at all (e.g., Dawtins, 1982i Maynard-Smilh, 1988).
Darwinian dlleory, which deffnes evolution as the consequence of natural selection
acting on a competing population ofreplicating entities o(many camot address or
even recognize planetary evolution because there is no r€plicating popularion of
competing Earth sysfems on which natural selection can act-tlld Edrh.aolws.\t
a bMlaiar of a1e.In addition to the active striving, or acrive oidering, of living
things in general, this puts planetary €volution outside rhe explanatory framework
of Darwinian theory, and so toot as a coruequenc€, the evolurion of living rhings
in general which, as inremal compon€nt productions or fundions, are entir€ly
d€pendent on ir. This particular problan (the problem of rhe population of one";
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e.g., Swer$on, 1991a) extends beyond planerary evolution as a whole lo evolution-
ary dynamics in general from simple phpical systems to the origins and evolution
ofculture (e.g., see Swenroq 1989a, 1989b, 1991b, in press'ai Swenson & Tuwey,
1991; for relevant discusion, see al.so Carneiro, 1970, 1981, 198?; Croemer, 1994;
Lichknstein, 195i and Robb, 1990, 1991).

In general terms, the most fundam€ntat probl€m with Darwinian theory is rhat
ir has no principled account ofsponraneous ordering, or autocatalin€tics, ofwhich
the evolutionary dynamics that arc part ofi$ theory, such as the Gcundity principle
and natural selectior\ are seen to b€ produclioru or conaequenc€s, and drar, in
addition, this tu a renedyless circumstance within the Daruinian paradigm. ft is
proscribed by the disringuishing core itlelf, and ro chang€ rhe core, by dennidon, is
to change the paradigm. Among rhe particularly remarkable things about Dennett's
book is the facr that, given his int€ntion to provide an evolutionary or naturalized
basis for the epistemic dimension of the world or "mind" in nature, he fails to
mention the well-established discours€ on "evolutionary epistemology," the sared
inrention ofwhict\ alrhough ttpically devoid of the n€o-Pythagorean reductionism
of Dennetr or Dawkins, is th€ same dins (e.s., Callebaut & Pinxten, 1987i
Campb€ll, 198?; Radnitzky & Bard€y, 1987). Although €volutionary €pisremology,
to the extenc thar it i! gounded on Darwinian rheory, runs into the same generic
problems as Dennerds scheme G€e Swenson, in press.a, in press-b), it is instructive
to not€ thar in his opus on the task ofnaturalizing oi evolutionting the epistemic
dirnension of rhe world written more rhan a quarter century ago, Konrrd l-oree
(197J), one of the founders of€volutionary epistenology, erote that the aspect o(
lif€ "nosr in need of explanarion, is that, in apparcnr contradiction to the laws of
probability, it seemr to develop . . . from the more prcbable to the les probable, Com
systerns oflower order to higher order' (p. 20).

As the previous section of this article reveals, we now have such an expla-
nation. The law of maximum entropy production, when coupled with the
balance equation of the second law and the general facts of autocatakinetics,
shows why, mther rhan living in a world where order production is inffnirely
irnprobable, we live in and are prodlcts of a world that can be expected to
produce as much order as it can. It shows how the tvro otherwise incommensu-
rable riv€rs, physics on the one hand and psychology and biology on the other,
are part of th€ sam€ universal process-how the fecundity principle, and the
inrentional dynamicr or epistemic ordering it entails, are special cases of an
active, end-direcr€d world opportunisticaly nlhng dynamical dimensions of
space-time as a consequence of universal law. The epistemic dimension-the
urgency toward exisrence, in Leibniz's (169?/1969) tems, characterizing ihe
intentional dynamics ofliving things and expressed in the fecundity principle,
and rhe process ofevolution *tit large-is thus not only commensurable wirh
ffrsrprinciples, bur a direct manifestation of them. With this undersranding, rhe
anomalous faca ofevolution Ghe "big problems" ofevolutionary theory) are
dissolved, and a principled basi! is provided for placing the adive, epbtemic
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dimension ofthe world back in its universal context, uniting living things and their
environrnents, knower and known, or selfand other as reciprocal partsofa single
dynamical or universal process.

This vi€ , nomologically grounded and €mpiricalty robust, which shows the deep
and inelucrable relarion berween physics, biology, and psycholocy, provides more
than a mere "falsilicarion" of the core premises ofDennett's dualisric reducrionism
in the ordinary senre (e.g., that living ihings, or "mind" in natur€ "de6'" or work
against univ€rsal law). lt meets the richer crireria for paradigm elimination or
replacement of Lakaros's (19?0) 'kophisticated falsilicationism" thatbuilds on the
distinction between "degenerating" vesus "progresive" theories (see Appendix) .
Relative to "degen€mling" theories, "progressive" theories, or paradigms, are solu-
tion generators. They are not just explanatioru, but provide explanarioro, or
fianeworks that produce nore explanatioru (see Dyke, in press) , and the neasure
that sophisdcated falsificationism seeks is thus a neasure ofproductivity or €xptana-
tory tobustness. In simptest tetms, according to Lakatos's criteria, for one rheory ot
paradigm to eliminate or replace another, the new theory or paradigm nusr have
addiaional or excess empiricat content over the older one (e.g., sonething improb-
abte according to the old theory becones expected or probable according to rhe
new theo.y); the replacins theory nust exptain or subsume the unretuted content
of the older theory; and some of the additional enpirical content of the replacing
theory nusc be conffrned. With resp€ct to DaNinian rheory, and indeed Cartesian-
ism in gen€ral and all its dualist offsprins, as i hope I have shown, these criteria
have already been well met.
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APPENDIx

Theory falsiffcation, ro review briefly, is an idea populariz€d by Popper as rhe
demarcation critedon bet$,€€n scientinc and noiscientiffc theories and as the main
crirerion for theory elimination. Although ir had long been held that theories could
be proven by collecting confirming instances, it ras Popper who undencored rhe
fact that no maner how many such instances were discovered, a theory could never
be proved tru€ in rhis way. One could keep discovering more and more whire swans,
for eiample, in the quesr ro prove rhe claim rhar ''all swans are white," but rhis
would never assure thai there were no black swaru. On the other hand, discovering
one black swan would falsify the claim that all swans arc whire. A theoryisscienrific,
said Popper, ifit is capabl€ offalsification,

Lskatos (1970) , rccognizing that in practic€ scientists typically protecr the "hard
core' assumptions oftheir "research programs' (orpatadi3rns, in Kuhn's terms) hom
falsiffcation by invoking auxiliary assumptions or by redenning rerms to deal witi
anomalies, introduced the idea of"sophisticated falsiffcationism" to deal with this
problern. Popper himself had been critical of dre ptactice of saving a theory from
falsiffcation by ad hoc hpotheses, or simply by linguistic devices, such as redenning
tetms. I-akatos's sophisticared hlsiffcationilm was developed precisely to deal with
the problem of the admissabiliry of auxiliary hyporheses and the redefinicion of
terms, and toward this end he inhoduced the distinction between "progressive" and"degenerating" problemshifts. A ,robl€7n'lui (or series of theories) is prosressive if
by adding new auxlliary hypoth€s€s (or changing the deffnition ofterms), it possesses
addirional or excess empirical content when compared to its predecessor. A
problemshi{t n negative oi degenerating if it employs auxiliary assumprio$ or
ied€nnitions nerely to save the hard core ola theory withour adding additional
empirical content-ir makes additional rnoves with the result ofsaving the theory
without any addirional empirical content (usually, in fact, the theory, more highly
consnained, comes away witfi less).

Sophisricated fabmcationism thus employs what can be seen as a principle of
parsimony that it applies not to a single theory, but to the comparison of theones.
Falsincation, on rhis view, tates place in tems ofone theory with respect ro another
and hot ro an individual theorr by itself, and the result is thar falsidcarion in the
sens€ of drc naive falsGcationism is neither suftcient nor necessarv bv icelffor the
elinination (or falsiffcation) ofa theory according to sophisticated fabincationism.
A theory is not considered hbined under sophisticated falsidcationbn until there
is a better one to replace ir. The "refuting instance," in Lakator's (19?0) words,
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b€comes 'dle connrmihg inslance of a neqr, befter theory' (p. I 22). More precisely,
the sophisricated falsincationirt regards a scientific theory Tr fabined ifand only if
there is anorher rheory f that m€ets the following crit€ria:

1, 'Ir musr bave additional or "excess" empirical content over Tt, namely, ir
musr 'predicr" (thar is us€d in rhe wide sense to include "posrdicrion,') new
facri improbable or forbidden according to Tr.

2. T'must suhsume or accounr for all dle unrefurcd content ofTr.
3. At lext some ofthe excess content claiaed forln musr tJe conoborat€d.


