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ABSTRACT:

In this paper, we discuss the thesis of selective representing—the idea that the contents of
the mental representations had by organisms are highly constrained by the biological
niches within which the organisms evolved. While such a thesis has been defended by
several authors elsewhere, our primary concern here is to ke up the issue of the
compatibility of selective representing and realism. In this paper we hope to show three
things. First, that the notion of selective representing is fully consistent with the realist
idea of amind-independent world. Second, that not only are these two consistent, but that
the latter (the realist conception of a mind-independent world) provides the most
powerful perspective from which to motivate and understand the differing perceptual and
cognitive profiles themselves. And third, that the (genuine and important) sense in which
organism and environment may together constitute an integrated system of scientific
interest poses no additional thresat to the realist conception.

1What'sIn An Umwet?

The world of the tick, it is sometimes sad, is significantly smdler than our own.
What matters, for the life and flourishing of the tick, is a scanty framework
condgding, in essence, of three receptor cues and three effector cues (Von
Uexkull 1934, p. 12). The first effective stimulus is ltyric acid, found on the
skin of mammas. Detection of butyric acid causes the tick to drop from the
foliage and (with luck) to fdl on a live animd. Skin contact triggers running
about until heat is detected, which then initiates burrowing. Thus it is, that, as
Von Uexkull tdls us the effective environment, or 'umwet, of the tick is
condructed: "out of the vast world which surrounds the tick, three [stimuli]
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shine forth from the dark like beacons, and serve as guides to leaed her unerringly
to her god" (op cit., p. 11).

But what is this vast world that surrounds the tick? Is it our world? Or
the world of science? Or something ungdructured, eusive, perhaps (dare we say
it) noumend? Once we embrece the basc indght that different animas perceve
and cognize a "rdevant-to-ny-lifestyle world, as opposed to a world-with-dl-
its-perceptud properties’ (Churchland et a 1994, p. 56), can we properly stop
short of the non-redist conclusion that our perceptud world, and the world of
science, too, are in some degp sense percever-dependent? (Varda e d 1991, p.
173). Could it be Umwelts'dl theway down'?

Clak (1997) cams that we can, and should, stop short of any non-
redis concluson: tha we can, and should, stop short of the problematic idea
that objects and their properties are not independent of the mind, asserting
merely that the "agpects of red-world structure which biologica brains represent
will often be tightly geared to specific needs and sensori-motor capacities' (op
cit., p. 173). Let us cdl this later thess, shared by Clark, Churchland e d,
Akins (1996) and others, the theds of sdective representing. Chemero (1998)
has argued thet non-redist conclusons follow directly (like it or not) from the
thess of sdective representing and dso from recognition (see Section 3 beow)
of complex interplay between organism and environment and between sensing,
thought and action.

In this paper we hope to show three things. First, that the notion of
Umwedts and sdective representing is fully condgtent with the redist idea of a
mind-independent world. Second, that not only are these two consistent, but that
the latter (the redist conception of a mind-independent world) provides the most
powerful perspective from which to motivate and understand the differing
perceptud and cognitive profiles themsdves. And third, that the (genuine and
important) sense in which organism and environment may together congiitute an
integrated system of scientific interest poses no additiond threst (despite the
argument of Vardlaet d (1991) and others) to the redlist conception.

2. Sdective Representing Versus WorldMaking

In some recent work (eg Hutchins (1995) (Clark (1997), Hurley (1998)) there is
much emphasis on the blurring of boundaries between mind and world. What
may on one occason be an objet of a subject's representations and
computations—say a seen and manipulated pencil—may on another occasion
function more like a pat of the subject, as when the presence of pencil and
paper become assmilated into the cognitive sysem with which a subject
confronts acomplex problem domain.
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Such  blurring of the mindworld boundary must, however, be
recognized as conceptudly distinct from another class of theses that wish to
demolish the digtinction between mind and world. Such views incdude the
various  idedisms,  perspectivalisms,  condructivisms,  relativisms  and
subjectivisms that have peppered the philosophical landscape for as long as
there has been a philosophical landscgpe. Common to such views is the doctrine
that what we represent cannot exist independently of our representing it. In
contrast are redist and objectivist views that dlow that what we represent redly
would be the way we represent it even if unrepresented.

The view expressed in Clak (1997), for example is explicitly
presented as compatible with redism. The kind of mindworld blurring there
discussed has to do manly with the way tha things externd to the outer
membranes of an organism can be co-opted into the organisms cognitive
system. In some, perhaps surprisingly many, cases, it is clamed, the vehicles of
representation and computation include more than just the organism's nervous
system, indeed more than what we would typicaly regard the organism's body.
Wha the organism thus represents, however, need not depend on being
represented for its exisence. That is, the organism may dill represent things that
are metephysicaly objective. (For more on metaphysica objectivity and related
notions, see Mandik (1998).)

In a recent atide Anthony Chemeo (1998) agues agand the
compatibility of redisn and such embedded, embodied approaches to the mind.
Chemero argues that emphases on "the embodied, active mind leads to non-
redig conclusons' (paragraph 14). The crux of Chemeros argument moves
from idess about wha we have termed 'sdective representing’ to the anti-redist
concluson tha different ways of representing bring about the exigence of
different worlds that are represented.

Chemero's argumentative drategy may be unpacked further as follows.
According to the theds of sdective representing, organisms  representationd
apparatuses operate on a pretty drict need-to-know bess. The way an organism
represents the world is the result of a quick and dirty solution to a problem
created by the specid circumstances of the orgenisms biologicad needs.
Different niches give rise to different species-specific representational  schemes.
If it is safe to assume that both gibbons and goldfish represent the world, then it
is dso safe to assume that they represent the world in radically different ways. A
gibbon may represent the world as having good branches to swing from wheress
whatever goldfish represent surely doesn't include swinging from tree branches.

Chemeo mekes the move from there beng multiple Species-specific
representation schemes to  there being  multiple  mind-dependent  worlds
brought about by these different representationd schemes. As Chemero sees it,
our human ways of representing the world—including sdence—are themsdves
quick and dirty need-to-know solutions to biologica problems consrained by
the biologicd peculiarities of our species. Our ways of representing ae as
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different from gibbons ways as the gibbons ways are from the goldfishes ways.
Why, Chemero asks, privilege our way as the one way that gets it right? Why
privilege our scientific ways of representing the world as the representations that
represant the way the world redlly is?

There are, we think, two initid ways in which Chemeros argument
goes wrong. The first way involves the suppostion that the different ways of
representing the world ae in conflict--that they somehow conditute
dissgreement. Let us suppose that organism X represents only  varying
temperatures and that organism Y represents only vaying concentrations of
sulfur. The organisms ae not disagreeing. It is not like X represents the
presence of temperature and Y represents the absence of temperature. And since
X and Y ae not in dissgreement, it is entirdly consstent to maintain that both X
and Y represent theway theworld redly is.

Now there is a way to import disagreement into the stuaion of X and
Y, but such a way is entirdy illicit. One may attempt to redescribe the Stuation
by saying that X represents the world as containing ONLY temperature and
saying that Y represents the world as containing ONLY sulfur. Thus X and Y
are representing the same thing in contradicting ways (on the assumption thet
temperature is not sulfur). The key point here is tha such smple organisms
simply are not equipped to represent the world as a whole and predicate of it the
presence of ONLY vaying degrees of sulfur. They smply do not have the
conceptua resources to pull this off. Instead the Situation is akin to one person
saying that dogs are furry and another person saying that dogs have four legs.
While each person is saying different things, the stuation need not be one of
disagreement, thus it is entirely consistent to maintain that both people the way
dogsredly are.

We think that the illicit importation of dissgreement arises by treating
as interchangesble "X only represents Y as Z" and "X represents Y as only Z."
One must guard againg such a maneuver. One must not treat as interchangesble
the phrases like "The only things that George thinks about are cheese burgers'
and "George thinks that only cheese burgers exiq". In the firs dtuation, George
need employ only the concept of cheessburgers. But in the second situation,
George needs in addition to the concept of cheessburgers, the concepts of
existence and negation.

We suspect that Chemero does not adequately guard againgt such an
illicit move. Chemero writes:

Because the needs of one type of animal can be are so different from those
of another, the perceptual systems that result will constitute the world in
very different ways, as full of barbecues and highways and myriad other
things for humans, but, for example, as containing only three things—
what we see as butyric acid, pressure and temperature changes—for ticks
(seevon Uexkull, 1934, p. 10). (paragraph 15)
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In the above passage, the assertion that ticks represent the world as containing
only butyric acid, pressure and temperature changes is unwarranted and may not
be infered from the mere fact that the only aspects of the world ticks are
capable of representing are butyric acid, pressure and temperature changes.

It is one thing to say that ticks represent only X, Y and Z. It is an
entirely different thing to say that ticks represent the world as having aly X, Y,
and Z. The later case is what is needed for the tick's representations to be in
conflict with ours. But the former case is dl that BT is committed to, and the
former caseis congstent with redliam.

The second way that Chemero goes wrong is by a fdlacious
supposition of the exclusvity of functions. The fdlacy is to infer from the
premise tha the function of organisms representational schemes is to get by, to
the concluson that the function of organisms representationd schemes is to
represent the way the world redlly objectively is. Chemero writes:

[G]iven the way evolution works, we should not think of the perceptual
systems (or any parts of animals) as ideal solutions to problems posed by
the environment. Instead, animals that survive and reproduce are those that
do well enough to find food and so on. So, there is no reason to assume
that any particular animal's perceptual system gets the world, as it is
independently of thought, just exactly right; they all do only well enough.

( paragraph 15)
Continuing on this theme, Chemero writes:

Consider that Clark argues that "higher thought,” the kind exhibited in
mathematical and scientific theorizing, depends on the scaffolding
provided by public language. He also suggests (pp. 211-13) that language
is adapted to the way our brains worked pre-linguistically; human
language, that is, is adapted to and built upon action-oriented
representations. But, as we have seen, these representations are biased by
pressures to fulfill human needs throughout evolutionary history. And if
the foundation on which language is built is biased, it is overwhelmingly
likely that language itself is similarly biased. So if physics and other
sciences depend upon our language-using abilities (and Clark argues that
they do), they have no clam on being reflections of the world-in-itself."
(paragraph 19)

Chemero's passages echo suspicions that have been around for a while
For example Patricia Churchland (1987) urges "Looked a from an evolutionary
point of view, the principle function of nervous systems is to get the body parts
where they should be in order thet the organism may survive. . . . Truth,
whatever that is, definitely takes the hindmost" (pp. 548-549).

We offer in response that two different functions can be compatible: an
organism can be tightly fit into a particular and peculiar niche and represent the
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way things redly are. To suppose otherwise, that is, to suppose the exclusivity
of the two functions is like arguing that the function of a stop sign is not to get
cars to stop because the function of a stop sign is to help prevent car accidents
(See ds0 Grush and Mandik (in press)). A tick may represent just what it needs
to get by: concentrations of butyric acid etc.. But this is entirdy compatible with
representing the way things redly are as being concentrations of butyric acid,
€tc..

The rhetoricd device Chemero employs and that is worth pointing out
is the way that he moves between the phrases "The way X represents the world"
and "X's world". This rhetoricad device paves a smooth passage for anti-redism
for it makes it seem that there is a world for each way of representingthat
different representationd  schemes ae  different ways of  world-meking.
Admittedly, such language is encouraged by the introduction of appeding to
Umwelts in the firs place. Nonethdess, one mugt avoid the view that makes
idedism rest on the following tautology: the only world that we represent is a
world that is represented by us. Now, of course, the world represented by usis
representation dependent in a least this sense it depends on being represented
by us for its being represented by us. But this cant be what the redlist and anti-
redig ae disagreeing aout. We mention this point not to attribute it to
Chemeo, only to point out the dangerous proximity between the tautologous
version of anti-redism and the rhetoric employed in these discussions.

3. Beyond Selective Representing?

One can, it seems, have onés Umwets and a robust scientific redism too. Or at
ay rate, Chemeros specific atempt to derive the nonredist conclusons
directly from the notion of sdlective representing seems to fail. All that the thesis
of sdective representing redly works againgt, we want to say, is a kind of hyper-
redism that gves some specid place to our native take on the sructure of the
world. Objectivism, understood smply as the view that there is a mind-
independent world that has some mind-independent properties and festures to
which life has adapted (chenging things in the process, to be sure), seems,
moreover, to be the naturd sance from which to assat the very idea that
different kinds of organiam, with different needs and different modes of
perceptua and motor engagement with the world, will become senstized to
different aspects of this common underlying redity. Different needs and niches
yield different naive takes on the world. Different needs and niches may then
lead different animds, if they are sufficiently advanced, to carve up the world
into objects and properties in varying ways. This too is compatible with
objectivism, just a the meaphor of a dngle and pefectly red cake
accommodating many different carvings suggests. There ae, however, a lesst
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two further and deeper problems that might then motivatle a non-redist
conclusion heresbouts, and we want to end with aword or two on each.

The firgt is what might be called the problem of cheracterization . It is
one thing to smply assert the existence of a common, underlying redity to
which various animas are varioudy adapted. It is another thing, das to say
something concrete about the character of that redity, about what that redity is
like: to describe, if you will, the properties of the cake, prior to our naive
caving. In pesond communications, Chemero suggests that this broadly
Kantian worry is, for him, the red driving force behind his anti-objectiviam. We
agree that this is a hairy topic, but want to indst on a smple redist response.
The very idea of multiple Umwelts, at least in the way we want to motivate and
deploy it, is a scientific one. It is an idea rooted in the observation that ticks, for
example, are sengtive to the butyric acid found on mammdian skin and that, as
Von Uexkul (1934,p.11) himsdf put it "out of the whole environment, no
dimulus affects [the tick] untii a mammd approaches, whose blood she needs
before she can bear her young'. This whole Umwdt-laden story depends on
taking serioudy the set of environmental features and properties picked out by
our scientific understanding.

Pat of that understanding includes the notion that the sorts of things
that the tick is responsive to—temperature and butyric acid-are the sorts of
things that exist independently of tick's responsvity. The scientific story
licenses saying that the tick is responsive to stuff that would be there even if the
tick were not. Chemero wonders what reason the sdientific redig has for
supposing that human Umwelten capture the way the world redly is. The reason
the redigt provides is the same reason for supposing tha tick Umwelten capture
the way the world redly is the world redly does contain concentrations of
butyric acid and ticks are respansive to those concentrations.

Teking science serioudy as a picture of mind-independent redity is, we
think, a pre-condition of using the kinds of evidence and argument both Clark,
Churchland & d, and Von Uexkull deploy. True, Von Uexkull tdks dso of the
Umwelt of the agtronomer, a scientist. But this strikes us as more a piece of
phenomenology (a comment on the objects most immediatdy sdient in the
adronomers reflective domain) raher than a dam that science cannot cdam, in
some fair measure, to depict the larger environment of which the tick and indeed
the agtronomer (immersed in her subject) are sengitive to only tiny parts. (And if
that isnt what Von Uexkull thought, we think he should havel Incidentdly, the
sane goes a one of us agued long, long ago, for the Evolutionary
Epigemologis who must likewise negotiste a tricky compromise between
accepting her own somewha  Species-specific perspective and  undermining  the
stience-basad generdity of her own daims- see Clark 1936).

The second deep problem is, in some ways, rather more interesting. We
dont know if Chemero has this one in mind or not. We can cdl it the problem of
co-conditution and it goes something like this. Our defense of redism, it may be
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objected, buys into a scientificaly suspect idea of sdective representing. We
sometimes gpoke as if there was a world, desaibed by human science, full of
objects and properties such that different animas smply pick on different pre-
exiging things. The tick picks on butyric acid, the astronomer on dars and
planets, the cat (literdly) on the mouse. But sensng and perceiving, so this
powerful objection goes, ae not adways (perhgps not ever?) like that.
Sometimes, it is best to think not in terms of smple information pick-up so
much as of the coupled, and even credtive, dynamics of an organism
environment system. In exactly this vein Timo Jarvilehto (1998) has argued that
"knowledge is formed by perception through a reorganization...of the organism
environment system rather than through the transmisson of information from
the environment. With the hep of efferent effects on receptors, each organism
cregtes its own particular world" (op cit, p.1). This sounds, to us, like a clam
that Chemero would applaud. Indeed, it is even a dam we gpplaud: but (once
again) we think it needs to be handled with care if it is to make the correct
tientific case rather than feed a bloated and dangerous metaphysic. Here, then,
is a smple example of what we think may be one of the (important) insghts that
Jarvilehto is expressing.

Congder running to cach a bdl (a fly bdl in bassbdl for example).
Giving perception it's standard role, we might assume that the job of the visud
system is to take in enough information to project a trgectory so that we can run
to where the bdl will land. It seems, however, tha nature has a better solution:
you smply run so that the bal's trgectory looks sraight againgt the visua
background (McBeeth et d (1995). This solution exploits a powerful invariant in
the optic flow, discussed in Lee and Reddish (1981). It yidds a nice, cheap,
robust solution. But it dso displays, as the roboticist Tim Smithers (1994) points
out, a somewhat different role for perceptua input. Insteed of using sensng to
get enough information into the sysem to dlow it to 'throw away the world
while it solves the problem interndly, it uses the sensor as a conduit alowing
environmental  megnitudes to exert a condant influence on behavior. As
Jarvilehto might put it, the sensor enables the crestion of a coupled organism
environment system whose intrinsic dynamics solves the problem.

This is, admittedly, a very smple case. There is growing evidence,
however, that even in more complex cases it may be unwise to depict perception
as dmple information pick-up. Susan Hurley (1998) argues convincingly that
ingead of identifying the intuitive category of perception with something like
systemic input, we would do better to identify it with whole cycles of input-
output behavior in which sendng and acting combine to yidd ongoing adaptive
fit between organism and world. The perception/action digtinction, if it is to be
maintained a 4dl, then emerges, for Hurley, as a persond level didinction
concerned with the role of different input-output cycles in intentional behavior.
(See ds0 Grush (1998) and Mandik (1999) for sSimilarly motor-oriented analyses
of perception.)
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This perspective fits wel with recent work in so-cdled interactive
vison (see Bdlad (1991)). It dso resonates with the indstence by both
Merleau-Ponty (1942) and Varda et d (1991) that in perception the organiam
actively dicits the very simuli to which it then responds. An example from
Merleau-Ponty captures the idea:

When my hand follows each effort of a struggling animal while holding an
instrument for capturing it, it is clear that each of my movements responds
to an externa stimulation; but it is also clear that these stimulations could
not be received without the movements by which | expose my receptors to
their influence. (1942 p.13)

What this now adds to the smple bdl/gaze example is the idea of a kind of
active cregtion of the very stimuli to which we respond.

The theme of active credtion is dmilally visble in a variety of recent
treetments that dtress the “idiosyncratic', “deictic’, “action-oriented" or
"narcissdic’ nature of different organismsm ways of percaiving and conceiving
ther worlds (see Bdlard (1991), Agee and Chgpman ( 1990), Clark (1997, p.
47-51, 149-53), Akins ( 1996). Also Dennett (1996, p. 146), Churchland et &
(1994, p. 56), Michads and Cadlo (1981, p. 45)). The idea hee-and it is a
compeling one, as far as it goes—-is that the kinds of environmental property and
features that will matter to different animals will not merely be smple subsets of
some fixed st of posshilities (licensed by physics). Ingtead, they will look
somewhat odd and gerrymandered, reflecting as they do the motor profiles and
lifestyle proclivities of each different kind of being. Such dams bring us full
cirde to the notion of Umwets (Umweten) with which we began. Except we
now add, as a pant of daification, that Umwelts are indeed deeply "action-
oriented"(Clark, 1997) and that, as a result, the ontology of an Umwelt is not
just a smple, non-gerrymandered sdective subset of the ontology of physcs.
Ingead of festuring smple subsets of the properties of a "pre-given world"
(Vada a d 1991), biologicd Umwets conds in complex dynamicd couplings
that reflect the sensorimotor structure of the perceiver (Vardla et d, op cit, p.
173).

Glosd a cetan way (s eg. the 'bringing forth of worlds (Wheder (1996) and
0 on) this can begin to sound very much like the kind of anti-redism we mean
to rgect. Yet, as we think the examples show, there is redly nothing in even this
more complex picture that upsets the idea of a fully mind-independent redlity.
For once again, the best way to motivate the cyclic and cregtive picture itsdlf is
to apped to the scientific image of an organism and an embedding environmert,
complete with various festures and properties. Given these ingredients, we can
go on to apprecigte how the organism uses sensory channels to couple it's
behavior with <dient environmenta features (such as the bdl in the angle of
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gaze example). And we can gppreciate how the organism continudly acts s0 as
to eicit more and better stimuli so as to support adaptive response a complex
interplay beautifully captured by Merleau-Ponty in the image of the struggling
animd. Findly, if we sometimes add structure to our world, in ways that then
further guide our behavior (think of ants laying chemica trails, or of academics
usng ydlow dickies), that just shows that inteligent action can incresse the
amount of red dructure in the environment, not that there is no independent
sructurethere at all.

We thus echo Perce (1955) who writes "One will mest, for example,
the virtua assumption that what is relaive to thought cannot be red. But why
not, exactly? Red is relative to sight, but the fact that this or that is in that
relation to vison that we cdl being red is not itsdf reldive to sight; it is a red
fact." (p. 264) Putting it another way, some features may be subjective, but
whether they are subjective is itsdf an objective matter (Mandik 1998). The
feetures that comprise a creaturds Umwelt may reflect the subjective proclivities
of the creature. Tick Umwelten contain temperatures but not telephones because,
in part, of tick-rdative facts—facts that cannot obtain independently of ticks.
But the fact that certain fects are tick-rdative may itsdf be an objective fact. A
dmilar point can be made in cases in which it is not merdy the inclusion of the
feature in the subject's Umwet that is subject relative, but the very existence of
the feature-cases in which the feature is literdly crested by the representing
subject. Telephones figure in human Umwdten and humans literdly brought
telephones into exitence. But that these rdations between humans and
telephone obtain may itself be objective. Festures not created in factories like
telephones, but insteed by the active and reciprocd engagement of
perceptual/motor sydems may likewise be objective.

Our &dility to activdy dicit, and sometimes creste, useful
environmental stimuli, added to the fact that we sometimes use sensng to st up
a channd of influence rather than to build an inner modd, does indeed work
agangd a gmpligic vison of organigmenvironment interaction and Sdective
representing. But it in no way detracts from the idea that these productive cycles
of organismewironment exchange ae themsdves best explaned by taking
srioudy the idea of an environment, with many intrindc properties and
festures, embedding an evolved orgeniam, with wel-matched sensory channds,
needs and projects. Indeed, that is the picture we need if we are to jugtify and
understand the non-simpligtic vision in the first place.

4. TheLas Word...Physics?

What, findly, of physcs (and more genadly, sdence (induding ethology)
itsdf? Is human science just another sensorimotor profile and lifestyle specific
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probe, incgpable of reveding the true (noumend?) dtructure of the action-neutra
environment? It is our suspicion that, a root, it is precisdy this belief that
motivates the non-redist postion of Chemero, Cantwdl-Smith(1996) , Vaeda et
ad (199)and others. It does not seem to us, however, that any of the points we
have just conceded undermine the dams of human scence to describe the
common redity to which various animds (incduding oursdves) are vaioudy
adjused. For one thing, the categorizations and classficaions of science are
(notorioudly) often not those suggested by our native sensorimotor engagements
with the world. That glass and water should both be counted as liquids can
hardly be explained by common patterns of sensorimotor engagement @ by the
basic groupings provided by unaugmented human perception.

Moreover, there is a sense in which our scientific probings are open-
ended. Where the tick is permanently limited to its smal, narcissigic (Akins
(1996)) window on the world, human science congantly builds new and
different probes, and congructs vadly differing theories by means of which to
organize and cognize ther ddiverances In the human case, more then that of
any other animd, it is more than biologicd sysems done tha must construct
and cognize the world: it is the biologicd sysem augmented and extended by an
gpparently limitless array of props, ads and cognitive scaffolding: think of pens,
paper, caculators, computers, didades, sextants, software agents (for discussion,
see Clak (1997), Hutchins (1995), Dennett (1995)). Given the ability of the
human/technological  environment to creste more and more such structures, ads,
and probes in a golden loop of reciproca facilitation, it is not a al clear that
there are any limits (imposed, as someone might imagine, by our native sensory
and cognitive endowment) on our technologicdly mediated cgpecity to sense
and comprehend the mind-independent universe the very universe whose
objective contours, in dense and reciprocal interaction with the equaly objective
contours of its variegated sentient inhabitants, determines the "bringing forth" of
sensory, cognitive, and experiential worlds.

It is perhaps ironic, then, that it may be precisdly the blurring of the
mindworld boundary, by means of various technologicad innovations that
extend and tranform our cognitive horizons, that ultimady dlows human
thought and reason to transcend its lifestyle-specific origins and to agppreciate
the variety of organismenvironment couplings as the complex co-evolutionary
products of physcd forces and natura sdection acting in a fully mind-
independent materid arena. Not only, it seems, is the kind of boundary blurring
advanced in Clark (1997) didtinct from the various non-redist theses that pepper
the nearby philosophicd landscgpe: it is actudly inimical to such theses and
hints not of permanent lifestyle-oriented blinkering and cognitive closure, but of
open-ended and continuous cognitive change and exploraion. In so doing, it
conditutes an explicit chalenge to, for example, recent atempts to fix human
cognitive horizons directly in terms of human evolutionary hisory (see eg.
Pinker's (1997) sory about our congenital incgpacity to undersand phenomend
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constiousness, and conpare eg., the implications of the "neurd congructivigt”
manifesto of Quartz & Segnowski (1997)).

At the very lesst, and whatever the reader may make of these last few
speculations, we see no good reason to suppose that humaen science is limited
and lifestyle-reflecting in just the same way as the ticks perceptud (and, if we
are generous, cognitive) sysems. Chemero, to his credit, attempts to build an
explicit bridge between the two, arguing (as we saw in Section 2) that science
depends on language which in turn reflects the prelinguigtic, action-oriented
subgtrate of what might be cdled "naive human cognition”. There may be
something in this perhaps, for example, science depends heavily on the use of
metephors  derived from our embodied experience (see Lakoff & Johnson
(1998)). But whatever the grain of truth, it would seem rash indeed to conclude
that science cannot, for example, advance and judify idees and frameworks
directly a odds with our immediate embodied experience: a theory of surfaces,
for example, which recognizes multiple boundaries, not dal of which would
present themselves as such to a human agent; or a theory of space and time in
which the two are not didtinct, or in which space itsdlf can be curved. In short,
then, even if science depends on languege, and languege reflects embodied and
Soecies-specific experience, it does not seem to follow that science cannot hope
to discover and express lifestyleindependent truths. The fact that (let us
suppose) metaphors based on our bodily experiences play a mgor role in leading
us to grasp the theory of super-strings (or whatever) does not imply tha those
bodily metaphors are part of the truths thus grasped.

5. Conclusons. Von Uexkull'sWorld.

Von Uexkul, as Timo Javilehto (persond communicetion) nicedy reminds us,
had another notion, that of the Funktionskreis - a kind of interactive circle in
which sensory and motor processes home in on lifestyle-rdlevant aspects of the
larger world (the Umgebung). The tick's Unwelt, thus condrued, is just a tick-
rdevant subst of the Umgebung. The cregtion and maintenance of an Umwdlt,
on the face of it, thus involves nothing more ontologicaly threatening than a bit
of sdective sensng and representing. No threats ( as we saw in Section 2 ) to
redism here But Von Uexkull, influenced by Kant, dso dressed a kind of
active perception, and clearly glimpsed the large contribution of the organism
itself to the sensory and cognitive reams it congtructs. It is this aspect of active
congdruction that leads to the deeper problem discussed in Section 3. the
problems of active co-conditution and the attendant problem of how to
characterize the putative common environment. The notion of active
congruction is a crucid one for cognitive science and philosophy. But it leads to
non-redis conclusons only when combined with (what we beieve to be) a
groundless skepticiam about the dediverances of human science. Our view, by
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contrast, is that the open-ended symbioss of human biologica cognition and
technologicd support gives the lie to such radica skepticism, and enables us to
meke increesing scientific sense of complex organismenvironment systems. To
use these emerging idess as a gick with which to beat the notion of a mind-
independent redity strikes us as perverse indeed. In the end, then, we stand by
the origind dam. Strong non-redist rhetoric compromises, rether than explains,
the scientific interet of an embodied, embedded approach to mind and
cognition.
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