iiiord, ecology hasblen so dibased by recent political
wsage that maiy p(f(){:f!’:employ itto identify anything
" good that happens far from cities and without human
/ Hce.
Stephen Jay Gowld, An Urchin in the Storm

e

Ecology as Point of View and as Science

fn the 19605, ecology began to be popularized in the United States as one of the
many utopian discourses for which the decade was both a watershed and, in the
end, a burying ground, But the discourse of ecology was luckier than others: its
credibility was strengthened both us the sixties wore on and in the decades to foliow,
despite the rise of nco-conservativism, which was quick to dismiss all things associ-
ated with the sixties as nonsense, and notwithstanding a general atmosphere, in the

culture at large, of reaction and retrenchment. As a result, ecology has come to be

identified in the popular mind with such values as balance, harmony, unity, purity,

health, and economy. It’s fair to say that many people regard these values, however
utopian they may be, as all but indisputable and as all but synonymous with the very
word “ecology.” Few laypersons dare 1o question these values publicly, and imagery
expressing our collective devotion to them, and indeed 1o everything green, per-
vades our daily lives. For those who applaud the apparent improvement in our atti-
tude toward the natural world over the past forty years, the thought that the values
of balance, harmony, unity, purity, health, and economy have something other than
a rranscendental basis—the thought that, unlike other utepian values, they are sup-
ported by ecology, which is to say, by all the authority of science—is a source of com.-
fort and confidence.

in this chapeer, I am going 1o violate whar amounts o a taboo: [ am going to
argue that our confidence in ecology has been misplaced, or rather misjudged, and
that we have been overly credulous when listening to jts popularizers. The values to
which ecology dedicated irself early on—especially halance, harmony, unity, and
economy-—are how seen as more or less unscientific, and henee as “utopian” in the
pejorative sense of the term. And they are seen that way not only by critics who have

a vested interest in distracting our attention away from a deteriora ting natural envi-
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ronment, and who like to dismiss all ecological coneeprs as so much moonshine
{lobbyists for oil companies, American autornobile manufacturers, their bootlicking
government apologists, and the like), but by a growing number of ecologists as well,
who are, needless tosay, in a position to know whereof they speak. Precisely because
the values in service of which ecology was founded in the late nincteenth century
were utopian, no one was certain of their meaning, and so they either gave rise to
endless debate and speculation, or were abandoned as utterly impractical by dissi-
dent ecologists sometimes branded as heretics by their peers. [ am going t try to
show thar the dissidents turn out to have been right all along.

To complicate these matters sull furcher, another aspect of the siory of ecology
needs 1o be highlighted before I begin telling that story in proper chronalogical
order and in detail. For it isn’t just ecology’s core values that have been cast into
doubt and rejected as unfeasible: the situation is much more dire than that. Because

its original obiects of study—supposititious entitics such as, for example, the climax

Jorest—were not only poorly delined and poorly deseribed bur were also of debat-

able reality, ecology’s history has been marked by conflicts growing our of a lack of
consensus about the parameters that should guide the staterent of hypotheses and
the conduct of research. In other words, ecologists have not been able to agree about
what actually counts as ecology. Basic eeology, that is, not cutting-edge or revolu-
tionary ecology, but the sort of workaday science a Kuhnian would describe as “nor-
mal." Feological theories have tended to arise and Aourish only very briefly, before
their flaws are exposed by poor experimental results and by the keen eyes of eritics.

These critics have pointed out, with almost monotenous regularity, that (1) ecol-
ogists need to define and describe their objects of study in terms unlike those used
by other scientists, so that their own research will have a distinedy ecological con-
tentand a unique fund of core concepts on which it can draw; that (2) ecologists also
need o find out how to work with the things they study experimentally, in a fashion
that will help make ecology truly distincet from other kinds of biology; and that
(3) both of these things have proved very hard for ecologists to do, and not for lack
of effort. Ecologists have been forced, time and again, to borrow the terms and con-
cepts of other sciences, as well as their objects of study and methodologies. Eeology's
chronic indebtedness to other sciences has had the effect of making it appear overly
metaphorical to outsiders, who often have regarded it as a fuzzily defined and
value-ridden “point of view,” rather than as a coherent scientific enterprise in its
own right

So it was that beginning in the late nineteenth century, and for a tong time there-

afrer, ecologists rried valiantly—and in many cases, vainly—to give their discipline
a toundaton of well-established facts and agreed-upon theories of the sort enioyed
by other sciences, especially physics, which seemed, rightly or wrongly, to be the
very standard of objectivity and theoretical probity. Ecologists wanted to join in the
family business of science without having constaatly to review their intellectual

pedigrees and capital resources. They knew that shering up a scientific discipline’s
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foundations always means discovering and coming o rerms with the fundamental
forces, processes, entities, and mechanisms on which the discipline’s efforts to un-
derstand nature, whether only in part or as a whole, must focus. Thus they found
themselves struggling with awkward problems of scientific methadology, and ask-
ing difficult questions, first about what it really means to identify narure’s cogs and
wheels, and second about how one might, having identified them, then go onto de-
seribe the workings of those cogs and wheels. For starters, many ecologists won-
dered if mechanistic language of the sort I've just used should not be rejected out of
hand as an implicit betrayal of everything that the word “ecology” implied. They
thought erganic metaphors might be more appropriate to the study of nature; in
fact, many of them thought such metaphors really might not be that metaphorical
after all, since they felt sure that nature itself was one vast organism, the parts of
which formed a seamless whole.

Because there are a number of respects in which the discipline still struggles o
define itself today, even if it no longer feels quite so abashed in the presence of an all-
mastering, apparently all-powerful physics as it used to feel, in the pages that follow
[ am going to be especially concerned to explore the gap between ecology asa “point
of view” and ecology as a science. Exploring this gapisa task incumbent upon any-
one seriously interested in environmentalism and patural history, a task thar in my

view ccocriticism has put off for far too long, Further delay will mean that ecocriti-

\j/ {cism also continues to fall berween two stools, and whether this will confirm ics

claim to be interdisciplinary or will cast doubt on it is unlikely to require a judg-
ment call. As things now stand, ecocriticism is open to the charge that it, too, is no
better than a “point of view,” and a second-order onc to boot, since in order to sup-
port its own assertions about how the green world is structured and functions, eco-
criticism must appeal to and look over the shoulder of another discipline, which it
supposes to be situated much closer to the action {to nature, that is).

In situations like this one, in which one discipline wants to piggyback upon an-
other, an academic version of the tragedy of the commons transpires, as the space
berween disciplines gets treated as if it abounded in exploitable resources and asif it
were infinitely divisible; and before long, range wars begin to erupt. Stiil more fun-
damentally, something like Zeno’s Paradox comes to be in effect, so that assertions
made by those werking in one discipline never really connect with their targets in
another, all appearances of good will and acquaintance with the facts to the con-
trary. To put the point [am making in yet another way, in interdisciplinary work of
the kind that ecocriticism purports to ht,éwww

infamous gaps between the arts and the sciences, are apt be papered over rhetgii~
cally. AITTo0 often, Tietlesr o efort is made to confront these gaps directly and to
bridge them argumentazively, where that is plausible (sometimes, of course, the
gaps are simply unbridgeable, and the disciplines may have little, if anything, to say
to one anotherh. The inevitable result is that basic crrors of fact and inzerpretation,

especially of the latter, are per petuated under the banner ofin terdiscipitnarity.
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For ecocriticism o be of substance a3 an mterdisciplinary field, it needs to realize
that ecology is

sish fund of fact, \-*&Wr, but a less than fully co-

herent feld with a very checkered past and a fairly unc,@rt;iﬂ furure. ¥ suspecE. that
many ecocritics would be dismayed to learn that despite ecology’s heroic popular
image, it has been characterized as a relatively lightweight science by informed ob-
servers whose criticisms of it cannot be dismissed as mere carping, even if those criti-
cisms have sometimes been too harsh, above all when other biclogists less taken with
fieldwork than ecologists are have held the floor.? In point of fact, ecology has not en-
joyed as great a record of success as the other life sciences have. Nor has it always
been entirely in line with the ethos prevailing in those other sciences, and this maver-
ick quality has proved 1o be much less of a virtue than it once was assumed to be,

The divergence of ecology from what is widely regarded as the scientific norm
hecomes especially clear when it is compared o molecular biology. As a macrobio-
logical science, ecology appears 1o be fundamentally at odds with microbiology,
which has provided the dominant model, both theoretically and met?mdologicall;f,
in the life sciences since the late nineteenth century, owing in no small part to its
tremendous successes, of which it should suffice to mention enly the discovery of
DNA as a leading example.’ By bucking the trend toward reduction in bi{)ié)gyf,
ccology has found itself in the unhappy position of seeming to disrupt the unity of
the sciences. This is an especially embarrassing circumstance for a discipline in
which a great deal has been made of unity as the supreme value established by na-
ture itseif. In light of this circumstance, it is clear to me that ecocriticism will have w4
abandon its rather mystical view of ccology as the binding force helding together
not only all of the sciences, but nature and culture as well. Ecology sparks débates
about environmental issues, it doesn’t settle therm; and it also sparks debates both
about what should and shouldn’t count as science, and sill more fundamentatly,
about what should and shoulda’t count as narure.

In all fairness, however, one has to note that ecology’s reputation as a maverick
science actually rests largely on a number of overstatements made by its populariz-
ers, of which there has beerr no shortage, and hence on a series of false impressions.
In fact ecology is not so radically different from other sciences as has been thought
and said.” To point this out is not to gainsay ecology’s differences from other sci-
ences; it is, instead, to make those differences seern appropriately relative. Ecology’s
reputation as a science wholly unlike others is largely an artifact of its being still
in the carly stages of development after more than a century. Its rather héking
progress toward maturity has gene mostly unnoticed, except in specialist journals
and monographs, and this oversight has contributed greatly to a general misunder-
standing of ecology’s character, especially on the part of those who have wanted to
procure its biessings for pelitical purposes—or merely to credic themselves with
some of its graces, as ecocritics arguably have done.

Given the abuses to which ecology has been subiected by its admirers and its de-

tractors alike, it is crucial to understand that despite the popular image of its prac-
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found willingness to be “reductive” also h

as had the rather surprising and possibly
quite liberating effect of making e

cologists more adventurous, where some cuttng-
edge ideas like chaos theary are concerned.

In any case, one can assume that the utopian aspect of their science always

and less promising to most ecologists th
tionists, environmentalists, and other onl
happens, the lay celebrants of ecol

seemed less prominent an it did to conserva-

ookers from outside the ficid. But as it 50
08y 45 a utopian discourse have included a num-
ber of people in a position to know better. They have re

nded, however, to ignore or
downplay the cautionary state

ments made by practicing ecologists, when they
baven’t rejected them outright. One of the most prominent of these people, the en-
viropmental historian Donald W, orster, 1s ve
exaggerate the scientific credibility of
finds mare congenial than the

ry much a case in point: he continucs o
an old-fashioned variety of ecology that he
skeptical variety that replaced it years ago.

[ realize that for me to take issue witk

1 Worster may scen, to those who are fa-
miliar with his work, like hubris. For ¢

1at matter, for me to try and rell the tale that
[relate in this chaprer also may seem iike hubris, lacking in the

relevant credentials
as Iam. And it may seem unnecessary

as well, since Worster and other eaviron-
e story of ecology since ies beginnings in the late
nineteenth century already, and have done so in detai and very ably for the most
part. They have focused on the developme

growth of schools of research, and on the

mental historians have reported t

nt of ecelogical theory, on the genesisand

application of ecological science to ques-
tions of agricultural policy and 1o watershed, forest, and wildlife management, a
roster of topics that might seem to exhaust the subject marcer. This subject matzer is
one about which environmenial historians are very keen, since they tend to be com-

mitted environmentalists in their own right, making their interest in ecology more

than academic—as no doubt it ought to be.

However, for my parposes and for the purposes contemplated by ecocriticism,

the stories thar environmental histors

ans have told about ecology need to be given 4
difterent and a less celel

atory emphasis, so that the pecufiar intellectual difficulties
ecology faces, which have cropped up in all stages of irs developroent as a science,
can be underscored and addressed as frankly as possible, and in 4 more philosophi-
caily probing way than they have been in the past. This is particularl

y true, in my
view, of the stories that Worster has told

about ecology: his book Nazre's Economy,
which approaches the development of ecology |

rom the vantage point of intellectual
history, is often the only source th

at ecocritics cite in support of their claims about
th of our understanding of it.1 Thae they should
rely on Worster’s book to the exclusion of others 1
don the expression, since Worster is widely acknowledged as the dean of environ-
mental historiaﬂs__indﬁed, as one of the founders of the

the natural world and the grow

nay be only narural, if vou'll par-

feld of environmental his.
tory itself, in which the initial publication of Nature's Eeonomy in the ]

ate 1g7os was
a seminal event,
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However, to my way of thinking, Worster’s influence on ecocriticism 1s unfortu-
nate, and while some, at least, of the template I have relied on in telling my own
story about ecology is borrowed from my reading of his work, I've also tried w in-
corporate in that story both the views of other environmental historians and of
philosephers of science, and as much direct testimeny from ecologists themselves as
[ could digest in an intelligible way. I've found this hands-on and ambidextrous ap-
proach to the history of ecology necessary in order to compensate for the distortions
of those ecocritical statements on the subject that are quite purely and simply naive,
and with regard to cases where such statements have been better-informed, in order
to counterbalance the influence on ecocriticism of Worster’s work,

Worster's rernarks about the increase in theoretical modesty in ecology since the
1960s demonstrate that he has hitde sympathy for the scruples ecologises increas-
ingly feel. In fact, he expresses a prickly disdain for those ecologists who have
pointed out the stumbling blocks strewn across the path of the discipline’s progress
as a science, and treats their misgivings as symptoms of intellectual timidity and a
loss of faith in the ecological vision. Worster even goes so far as to hint that their ex-
pressions of doubt about such classic ccological concepts as, for example, the ecosys-
tem may be politically motivated. “For some scientists,” he writes, “a nature charac-
terized by highly individualistic associations, constant disturbance, and incessant
change may be more ideologically satstying than Odum’s ccosystem, with its stress
on cooperation, social organization, and environmentalism,”! Because of passages
in which he makes insinuations like this one, Worster's work strikes me as biased,
and 1n fairly obvious ways.

There 15 no doubt that the trend of recent ecological science toward revision
makes life more difficuit for the environmental historian, since it's harder to hit a
moving target than a still one. But this doesn’t mean that ecology has become ideo-
togically suspect or is asleep at the switch, as Worster alieges.u He seems to think
that the difheudty environmental historians face in constructing their accounts of
ecology's developiment is not a historiographic difficulty, but is to be explained in
terms of the changed character of the science since the 1060s. In other words, he
seems to think that the object of study is to blame for the difficulty the historian of
ecology faces when he or she tries to describe it accurately.”® What Worster dislikes
most about contemporary ecology s, esseatially, that it is too much prey to the vicis-
situdes of science—that it is overly influenced by the evidence presented o it, evi-
dence which runs contrary o some of the classic assumptions of the field. Worster

thinks contemporary ecology ought to be more stouthearted ideologically, and
oughto resist talsification more serenuously than it does. Eaviroamental history, he
writes, now has to contend with a science “caught in the middle of a revisionist
swing that has left in some disarray the notion of what an ecosystern is and how it

works, that has even cast doubt on such old intuitive notions as ‘the balance of na-
»14

rure’ and the role of diversity in promoting ecological stability.

very much committed to environment
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Such is Worster’s fondness for those “old int
derstates the extent to which doubt h
o 1513 .
ray.” He does so, I think, bec

uitive notions” that he actually un-
as been cast on them and has lefi them in disar-

@ ; ‘ ause he wants ecology to previde something more than
senanee tor environmental historians hungry for fresh subject matter. He want
. He wanes

e‘cology to provide guidance, 100, and not just guidance of 2 scientific kind He would
111{(:3 to’be able to depend on ecology as a moral compass, and he makes i‘t cle: ~OE ‘
he is disappointed in “the new ecology” because its “lessons” are “fiot at al} :;}'1 : ”2;;
The new ecology, in Worster’s eyes, is morally as well as politically suspect sir;:eri'{ is
more value-neutral than the old, and therefore less socially and politicall ’ useful i

the shorf: term. As one of his colleagues, Richard White, has argued l“Wgrsrer’s .
co.unt of environmental history is as much a prescription as a desc;i;)téo:l B VV‘;C—
ti‘lz{lks Waorster’s influence on the field of environmental history has b % 5 hne
entirely healthy: "Having defined the field, Worster ouglines w gt el

hat might be called irs
- th) 2 edits
methods. Here, however, under the guise of statin

: : g conventional wisdom, he is ¢
ingto create i, or rather to ¢ ¢ : - , v
g s or rather to impose a much older construct on the freld 17

) Envuorzmemal historians have tended 1o be hopelul, and a fir
eir appratsals of ecology, White argues, because they have tend
and a little prescriptive about environmentalism. He writes:

€ preseriptive, in
ed to be hopeful

Environmental historians once thought that they

h'l:d a 1 b
“Jil 4SS .{O] th{:‘li
It (! ar {c:ll:’ 11 Ii 1208 { Eh("_‘ s¢ience <. gy l l
oraan y 1 118 l.l y 1storia rea l slence OFE OEO as )0[}1 C e['lll

ing basic natural ¢ 55€8 ; ield; i

é,d ?c n z‘tur.li processes and yielding certain moral verities: complexity is
good, simplicity is bad; narural systems seek equilibrium and b
tion; there is an ideal balance in nature th

self. Those verities gave historians stand

attle disrup-
at, once achieved, will maintain ir.

. . ards against which 1o measure and
evaluate the repercussions of haman action,

Now that the verities of ecology have been shown to be less th
tess than wholly verifiable), White suggests th \
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mirment in the glowing, uplifting terms that environmentalists would prefer them
to use. Ecologists have begun o hold themselves accountable to more exacting stan-
dards in recent decades, which has made them less available and less pliable as
spokespersons for the environmental movement.

Like many members of the American environmental movement, Worster is a

sort of populist. On his view, all kinds of things——certain religious behiels and ritu-

als, for example, not o mention any aumber of literary texts-—can be counted as
“ecological” even if they have no bearing whatsoever on our scientific understand-
ing of the natural world. This explains the great attraction of Weorster's work for ec-
ocritics, who are also populists of a sort, and who therefore would like to think that
ecology is readily accessible to anyone who is able to read certain primary texts, to
appreciate certain kinds of symbolic behavior, and to savor both pastoral and pris-
tine landscapes, Especially in Nazures Economy, which is regarded as a classic of en-
virenmental history largely as a result of its being one of the first synoptic accounts
of the subject, Worster construes the history of ecology very broadly-—so broadiy
that he conflates it with the history of cultural movements like Romanucism, svhen
its resemblance to those movements is much more apparent than real. Worster ar-
gues that the “Romantic approach o nature” is “fundamentaliy ecological” because
it 1s “concerned with relation, interdependence, and holism.™ In effect, Worster
concedes the main point o s critics by treating ecology as if it really were no more
than a “point of view,” one that can be adopted more or less readily by those gifted
with a modicum of imagination.

The ecologist Robert MeIntosh has noted that because Worster overlooks some
of the stark realities of the historical record, he grossly overstates the importance of
literary natural historians like Gilbert White of Selborne and Henry David
Thoreau to ecology. Mclntosh suggests that “retrospective views of ecology™ often
produce little if any evidence that the work of writers like White and Thoreay,
however intuitive those writers may have been about natural history, actually “was
connected with, or led to, that of later workers. That brilliant ideas have been amply
studied, elegantly expressed, and even published without haviag influenced the
work of contemporary scientists is familiar in the history of Gregor Mendel’s lonely
efforts.?Y The fact that the great majority of ecologists did not and do not read ei-
ther White’s or Thoreau’s work as being ecological, if they read it at all, and the fact
thar they did not and do not regard White and Thoreau as fellow workers in the
field, should be decisive. Curiously, Worster doesn’t take these facts into account,
nor do those ecocrities who have beea following his fead in constructing their own
narratives about ecology, narratives in which White, Thoreau, and their ilk play a
central role.!

While a few of the stumbling blocks strewn across the path of ceology’s progress

as a discipline have surely been ideological, much as Worster alleges, most of them

all too real. They cannot be wished away, or made to vanish

have been—and are
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by a change in attitude and cutlook or “point of view,” no_more than the gap be-
tween literary natural history and ecology can be eliminated simply by conflating
the two in a sweeping narrative of intellectual history focused on ostensibly Roman.-
tic ideas. The misgivings that ecologists first began to express in the 1g60s originate
ina struggle with problems grave enough to call into question, yet again, ecology’s
status as a science. If ecology has been a success as a science, it has been a very quali-
fied one: research in the field continues to advance and retrear along a wavering, un-
certain front. What previous generations of ecologists regarded as black-letter sci-
entific truths, or “laws of nature,” the current generation rreats as so much wishful
thinking. More or less out of necessity, many ecologists have become quite sophisti-
cated about the theoretical and philosophical difficulties with which their discipline
is beset. These ecologists use words like “truth” and “law” only very tentatively and
somewhat apologetically, if they use themn at all. They have ceased to be students of
the absolute and the unchanging, and have become students of the probable and the
ever-evolving.?

Notorious as the perils of disciplined, undisciplined, and interdisciplinary aca-
demic work are, it nonetheless is puzzling that the overstatements, misstatements,
and misinterpretations I have described should have been perpetrated so often.
Why assume that ecology is what the slogans of the environmental movement say it
is? Why treat a writer like White or Thoreau as an ecologist, when history clearly
demonstrates otherwise? In other words, why premise the value of their writing on
its anticipations of what may or may not come to be counted as ecological principles,
especially since such anticipations can only be, in the nature of things, vague at best?
Historical and literary scholars are much too easily tempted 1o telf seamless stories
about the things that interest them by discovering family likenesses and postulating
common points of view where none exist,

Like other scientists, ecologists have to acknowledge the difficulties they face
sooner rather than later, and as forthrightly as they can. They also have to find prac-
tcal ways of overcoming those difficultics. Thus there is a danger that those who,
like myself, are interested in ecology, but whose training is not scientific and who
must cope with an entirely different set of difficulties, will gloss over or minimize
the significance of the problems ecologists face in understanding the natural world.
Ecocritics have seized upon ecology as an accessory and complement to their own
brand of professional discourse because of their commitment to environmentalism,
and because they have thought that ecology offers scope for the vibrang depiction of
a natural world coaceived of organically. The latter is something chat literazure
used to offer, until theory had its way with it—cor so it is said. But not all of the
workings of the natural world are organic, and most of them are far from obvious.
The truth, as 1 hope to demonstrate, is that the history of ecology has been one of
discovering how much unlike an organism and just how nonobvicus the natural

waorld can be.
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From Analogy to Algebra

The world . . . is never simple; it doesn’t even provide apt
metaphors, _ o ‘
Stephen Jay Gould, An Urchin in the Storm

The German morpholegist Ernst Hacckel coined the term oecologie in {56(5, but
without ever doing any actual research in the field. Unfortunately—e; 50 it seems
from the environmental historian’s perspective——this means that the origins of ecol-
ogy cannot be traced solely to Haeckel.” Nor, for tl'.xat matter, can t’hey ‘bf?‘ tre?mfd o
any other singte theorist and researcher. The murkiness of ecol.ogy 5 G;zgms sares
flection of the fact that substantive existence as a science proved very difheule fo.{ 'It
to come by. For instead of being founded on new discoveries that opened up origi-

nal avenues of research (on a so-called Copernican revelution), ecology was inspired

by misgivings about reduction as a central tenet of scientific Ehe(}g al}_ciiget:hod.oi-
ogy. It was thought that by being reductive in such a thoroughgoing way, scmnt‘lsts
were running the risk of breaking the butterfly upon the wheel, hence of traducing
the very vision of nature that gave science its grandeur and pobility as a human en-
deavor, not to mention its moral and philesophical sanction. » o
Given its origins in a reaction against an entrenched status quo, 1t.was inevitable
that a few rescarchers found themselves doing ecology almost bcio.re tjhc:y were
aware that this might be the proper name for what they were doing. Casting {hczhng
selves, implicitly or explicitly, as a new breed, these ecologists-in-ali-but-name in-
sisted that important biological processes were at work at levels other than that of
the individual organism, population, or specics, and they proposed that thmc
processes should be investigated in situ—in the field. Both by default and by d‘es1gn,
their research agenda was at odds with the general trend of the biological sczcr'ufes
toward greater specialization and & narrowing focus on snjia._llcr and smaller cr;tltfes
easy to experiment with in a controlled setting, such entities as r.n‘{‘m:keys, ral)%afl,s,
mice, fruit flies, microbes, single cells, and {eventually) strands of DNA. Ecologists
were beginning to do macrobiology and fieldwork at the very mo%nent when other
scientists had become convinced both of the primacy and, more important, of the
practicality and greater utility of microbiology and laboratory expf;‘rimen.t. To othlcr
scientists, ecologists appeared to be taking a step backward, and were simply mis-
taken to think that they had found a new way of understanding the natural wori‘d.
The distinguished evolutionary theorist and ornithologist Erns{_i\/lzx?fr explains
that the arigins of ecology involved a departure from older ways of doing aimm.rtf-ll
history through the adoption of more up-to-date assum}.)tl(ms about scientific
method: “Natural history had to become explanatory. It continued to do what B%m"
ral history had always done—observe and describe—but by apgiying other ‘scmni
tific methods to the observations {comparison, experiment, conjectures, tesung of

i 1 > SACa PN its e ears 4 { any years
explanatory theories), it became ccology.™" But in its early years and for many yea
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thereafter, the new sclence’s departure from narural history was probably more ap-
parent than real. Despite the trappings of improved method with which it had
adorned itself, ecology continued to cling to some of the bad habits that other forms
of science were struggling to give up, including “observation, description, and an
inductive approach,”

In the United States, ecology did not begin to be recognized as such until three
decades after Haeckel first coined the term, which botanists were the first scientists
to use. As a result, many of the carliest ecological concepts to be developed and dis-
seminated in the Unirted States were limited in application by their botanical bias.2%
Botanical concepts of ecology emphasized static, visually obvious features of the
natural world at the expense of others. Simply by virtue of the fact that plants are
stationary and are usually the first living things that we see when we enter an unfa-
miliar landscape, they are, quite literally as well as figuratively, much easier to grasp
than animals are, both as individuals and coilectively.

Early work on so-called planr communities was dominated by the idea of succes-

% According to this idea, the order in which plants colonize the newty barrea
ground of a disturbed site follows a standard script and is coordinated between
species £6 a high degree. So powerfully attractive was the idea of succession that
ecologists assumed its order must be determinate, which meant that if the relation-
ships governing it could be discovered and precisely described, succession might be
treated as a predictable process

and as a platform for experimentation in the field.
Ecologists also assumed that succession, being determinant, was teleological: that it
would continue to unfold until a dominant plant or group of plants became estab-
lished, in habitats favorable to the dominance of that plant or group of plants
(clearly, a cerrain amount of circular reasoning help to make the idea of succession
seem plausible). The “ecology” of each habitat was therefore identifiable, and could
be expressed in terms of the dominant vegetation, which would persist in a rela-
tvely stable state (called “homeostasis”) provided that it wasn’t disturbed or de-
stroyed by drought, flood, wildfire, discase, parasitic infestarion, human interven-
tion, or a catastrophic change of climate. Until and unless one or more of these
things should befail it, a habitat could be labeled a “pine forest,” an “oak savanna,” a
“tall-grass prairic,” or what have you, and managed (Le., left to fare as best it could)
accordingly. Most importantly, ecologists insisted that the value of these descriptive
labels was more than pragmatic, which meant that they were not to be regarded as
mere place-markers, since they denoted actual living things. A pine forest, an oak

savanna, or a tall-grass prairie wasn't just a coincidence of natural history. Each of
these habitats could and should be treated with all possible rigor by researchersasa

single entity: as an organism, and even as a specics.

One of the earliest attempts by an Amierican hotanist to describe the ecology of a

particular habitat can be found in Henry Chandier Cowles’s 18gg article, “The Eco-
logical Relations of the Vegetation on the Sand Dunes of Lake Michigan.” Also to

be found there is one of the carliest American definitions of ecology, 2 definition in
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which the botanical bias is evident. “The province of ecology,” Cowles wrote, “is to
consider the mutual relations between plants and their environments.” The best
way “to consider the murual relations between plants and their environments,” he
suggested, was to “study the order of succession of the plant societies in the develop-
ment of a region” and te “endeavor to discover the laws which govern the
panoramic changes.” He summed up by characterizing ecclogy more abstractly and
more philosophically as “a study in dynamics.” Sand dunes are ii‘xﬁfﬂact among the
most dynamic and changeable of landforms; as Cowles admitted, “The dune-com-
plex is a restless maze.”?” This means that the “plant socicties” of the sand dunes are
also much more dynamic and changeable than vegetation seems to be elsewhere (in
an old-growth forest, for example). For this reason, Cowles was tentative in his c&im»
clusions about the ecology of “plant societies,” a lot more so than other botanists
were at the time. He realized that panoramic changes, or gross alterations in the vi-
sual appearance of ensembles of plant species, might not have an iuhcm{nly biologi-
cal meaning. They might reflect instead such nenbiological factors as, for instance,
catastrophic soil crosion brought on by floeds or hugh winds. _

Perhaps the least tentative of early plant ecologises was Frederic Clements,
whaose career began when he was a graduate student studying botany at the Univer-
sity of Nebraska in the 18gos. Clements was a leading higure in American ecology
be‘forc the Second World War., Twe of his ideas, climax and the organismal concept,

were accepted widely by other scientists at one time, and remain part of the popular

conception of ecalogy today (regrettably so). The two ideas are realiy oner according
to Clements, the climax is “a complex organism inseparably connected with its cli-
mate and often continental in extent.” The climax has “visual unity” because of “the
life-form of the dominants, which is the concrete expression of the climawe” in
other words, the climax is hard to overlook. ¥t tends to he obvious, much in the same
way that mountain ranges are chvious. The climax might take tE}e form of a great
hardwood forest in which the beech tree seems to be the predominant species, or 1t
might take the form of a boreal forest in which one or two species of conifer far out-
aumber other kinds of tree, in a wide belt of vegetation almost circumpolar in ex-
rent, Such climax forests eonstitute seperorganisms, Clements argued, not only by
virtue of their tremendous size and vast biomass, but also because they have devel-
oped in the same way that a single organism develops both ontogencrically (%.@,1.i dur-
ing its own life span) and phylogenetically (ie., from its ancestor organisms).®
Clements didn’t treat the organismal concept as an analogy, though that is what
it was, Nor did he treat it as a metaphor, though that s how it tended to function in
his theories. He regarded forests, grasslands, and the like, especially if they had
reached the stage of climax, as organisms strictly speaking and as evolutionary
tnits, because in his view they just were those things; in fact, in his view they were,
to all intents and purposes, distiner species. Clements’s theories appealed to other
ccologists, one suspects, chiefly because they seemed tw give ecology an especially
firm grip on the natural world. A Clementsian ecologist did not hesitare to treat a
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pasticular forest or grassland as a separate species, rather than as a unigue instance
or coincidence of vegetation. To such an ecologist, isolating a single quadrat (of, say,
ten square meters) in an area (of, say, ten square kilometers} where climax had been
reached secmed to be an entirely reasonable procedure, rather like taking a tissue
sample {ecologists have always found it hard to resist physiological analogies).
Counting the species within 2 quadrat, multiplying by the appropriate factors, and
comparing the resulting data with data generated by the stucly of another quadrat
located in a similar area of forest or grassland nearby, possibly one disturbed by fire
or abnormally intense grazing due to an overpopulation of deer, also seemed like
reasonable procedures. Clementsian ecologists were sure that cheir methodology
was bath theoretically sounid and pragmatically grounded, and that the resules it
generated were wholly reliable. For within a given climas, one quadrat was as valid
asample as another, by definition; and it was assumed thar forests and grasslands all
followed similar orders of succession.?”

But Clements's enthusiasm for the organismal concept led him to gloss over or
deny its inconsistencies, of which a few, at least, of his contemporaries were fully
aware.* [n its strongest, most meta phorical, indeed almost mystical and hence most
vulnerable form, the form in which Clements actually promoted it, the analogy be-
tween the climax and the mature organism was said by his eritics to be a false cne’!
[tignored the many important and quite obvious differences between mature grass-
lands or forests, and adult animals or planes. Grasslands and forests aren’t reaily
very similar to organisms at all, much less identical to them. But Clements was dog-
matic: despite the glaring defects of the organismal concept, he built an elaborate
structure of explanation centered on the idea of the climax. He also identified a
number of stages of development leading up to and tollowing the climactic stage,
and devised a cumbersome Latinate vocabulary in order to keep track of them alt 32
His theory was bound to collapse of its own weight eventually.

It's worth noting that Worster, who clearly sees Clements’s theory as an instance
of the visionary, Romantic ecology he most admires, has explained its fate rather
differently than I'have here. Worster suggests that the climax concept was directly
in competition not oaly with scientific orthodoxy (which in this case was truly on
the side of righteousness) but also, and more importandy, with Frederick Jackson
Turner’s Frontier Thests and the epic of nation building described by Jarmes Feni-
more Cooper in his Leatherstocking novels. [n Worster's view, the climax concept
has something crucial in common with both Turner's and Cooper’s ideas about
America’s growth and development. He suggests that Cooper, Turner, and
Clements shared a similar intellectual disposition, and points out that all three at-
tempted to define the basic character of historical processes in terms of the unfold-
ing and eventual fulfiliment of grand narrative designs, He also notes that all three
men enjoyed thinking about the American countryside as a vast stage on which
events of historic importance could take place: that there is a spatial as well 25 a tem-

poral dimension to each man’s thinking. But Worster argues that, all similarities
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i und: i ict with those of Turner and
aside, Clements’s views were fundamentally in conflicr with th

Cooper, and therefore had to yield under pressure of national necessity;

7

According to the Turner-Cooper view of national ciev?lc)}?meﬂ{, a Fnatﬂrc‘,
and complex civilization must emerge out of the pathi‘mdzr.]g exploits of a
ruder cutture; Clements and the mainstream of Anglo-American ecology of-
fered a simnilar view of the evolution of the biotic community. Bgt the two
processes were fated to meet, it seemed, in irreconcilable conflict. One would‘
have to give way to the other; it was not possible to have both a c%im.ax stit: of
vegetation and a highly developed human culture on the same territory.

Warster is right to note that the Leatherstocking epie, the I"T"rontier w‘fhesi, andh{he
concept of the climax state are each ways of giving prj)gress-iv‘e shape to w aht‘mhef
wise might seem like anarchic or chaotic processes, bup.ez‘ﬁczalfy, at least, t %.E -r.L.e
are similar. That, however, is probably the merest coincidence, and Worster is mis-
taken to argue that the concept of the climax state was bounfi o be‘ re;ecte.d, not be-
cause of its weaknesses as a scientific concept, but because it was 1deolog1caﬂy_ un-
palatable and could not compete with what had become a central tenet of the
orthodox view of American history. '
Worster treats both the superficial resemblances berween the concept of r.h'e‘clza
max state and the “Turner-Cooper view of national development,” and the differ-
ences between them, as more meaningful and less coincidental t%m_n {hiy ‘actuaily
are. | would argue that this demonstrates the inherent weakness of the h‘;s{}i}ry of
ideas” approach to understanding ecology. (I think it also dex?qor;‘stra.{cs.the m‘ ‘efe;t
weakness of any strategy that involves carving out new terr;torles for 1r1te;dlaczg i-
nary work by filling in the spaces between disciplines w1ti‘1‘spu.1.'.10us auziiyses dnélzr::_
terpretations.) The concept of the climax state did have “to give way,” but not be-
cause it was in ideological conflict with the views of Turner and Cooper; to be thag,
it would have had to be more in contact with them than it is likely to hAave bleen. In
the event, things were much less dramatic than Worster»wouid ha\.fe us imagine: the
concept of the climax state had “to give way” because (?f its 1nf:()nﬁxsl:er1cy as Aa sm;n.—
tific concept and because of its great impracticality, neither of which were imme 1—'
ately apparent to Clementsian ecologists for a variety ef. reasons, not feast cmlmng
them the fact that these were still early days.** Clementsian ecology wasj not over-
come on the field of ideological battle; it just petered out, through tncreasing lack of

inferest in its ideas. -
The plant “community” and the “organismal” climax forest are only two exam-

ples of the charm that analogy held for the first few generations of ecologists, and
perhaps it is to be expected that the key concepts of a new science will be 05 ag;s-
sentially analogical character. Theorists and rcsearc.hers know tha.t they neee tD : e:
velop a distinctive approach to naruire if their work is to be recognized as innovative

) 1 3 PR e 9 M nne
science, and ene way to begin developing such an approach is by suggesting sor
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original and striking analogies, preferably ones that play off one another in a more
or less integrated fashion, In the late nineteenth and early twentieth century, ecolo-
gists realized that they needed o treat nature in terms and using tools other than
those used in taxonomy, which em phasized the identification and deseription of in-
dividual species, and the collection of numerous specimens of those individual
species. In principle, raxonomy was never-ending and never cumulative, at least not
in a way that satisfied ecologists. They hoped to discover the broader categories in
terms of which nature was organized and structured biologically, and to devise
practical ways of dérrlomtrating the functional reality of those categories experi-
mentally. In attempting that discove ry and demonstration, ecologists tended to em-
phasize the similarities between things, and between different orders of things,
more than their differences, Analogies helped them do so.
Focusing on the similarities berween natural phenomens seemed to offer early
ecologists a means of extending their understanding of a few relatively well-ex-
plored aspects of natural history into new areas of research. They assumed that o
extrapolate from one discipline to another {say, from botany to ecclogy) and from
one level of biological functioning to the next (say, from the individual plant o the
plant community) would be a reliable procedure because it was a reasonable one.
They felt sure that the biology of individual species provided ample information
about the ecological relationships obtaining between species, and between whole
groups of species and their habitats. They also felt sure that these ecological rela-
tionships tended to emerge uniformly whenever and wherever plants and groups of
plants evolved in company. Ecologists therefore argued that once the necessary
fieldwork had been done, it would be possible to treat associarions of plants much in
the same way that botanists had long treated the many individyal planes whose life
histories were known to be influenced by factors such as climate and soil chemistry.
It would be possible, for exa mple, to manage entire forests as singular ecological en-
tities living in a wild state, instead of sclectively cultivating oaly a few species of
trees on biclogically impoverished Farms agd plantations. While working to extend
the range and application of their research in this bootstrapping fashion, early ecol-
ogists often forgot that they were relying on the analogy of the individual organism
as the key to understanding all biological relationships, including numerous rela-
tionships that were presumed to be organismal without being located, bizarrely
enough, in particular organisms. And so they began to regard their analogies as
more reliable than, in facs, they were,

One sees the process of reasoning by analogy at work in a fairly primitive and
quite obvious way in a classic paper published in 1887, Stephen A. Forbes’s “The
Lake as a Microcosm.” Self-consciously or not, Forbes borrows the idea of the mi-
crocosm from the theater, and applies it to what many ecologists sill regard as a
clearly defined, relatively easy-to-study natural system. Forbes writes thar a smail
lake “forms a little world within jeself

a microcosm within which ail the elemen-
tai forms are at work and the play of fife goes on in full, but on so small a scale as o
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bring it casily within the menzal grasp.” The small lake can be treated as a micro-
cosm because, like the ideal Classical drama, it preserves the Aristotelian unites.
“All the elemental forms are at work,” Forbes says, on a scale suthiciently small that
the life of the lake falls “easily within the mental grasp.” He uses vet another tesm
from aesthetics to sum up the advantages of the study of lakes: “Nowhere can one
see more clearly illustrared what may be called the sensibiliry of such an organic
complex.” And he doesn't hesitate o make an “application on a higher plane,” or to
potnt up the moral, of “the play of life” in lakes. “Out of these hard conditions, an
order has been evolved which is the best conceivable without a toral change in the
conditions themselves; an equilibrium has been reached and is steadily maintained
thar acrually accomplishes for all the parties involved the greatest good which the
circumstances will at all permit.”

Forbes favors lakes as objects of ecological study because of the lessons they teach
about earthly order. Equilibrium “actually accomplishes for all the parties involved
the greatest good,” and helps preserve the biotic demeos. But whether or not the mi-
crocosmic expression of sensibility is an adequate concept of what transpires in the
theater, it is a vague way to characterize what goes on in a lake, so vague as to be less
than useful. The reach of the metaphor of sensibility exceeds the limits of the the-
atrical analogy’s grasp. If we are unmindful of this overreaching, we may begin to
take the metaphor, and the analogy, literally, and as the phitosopher of science Mary
Flesse has argued, by “taking a metaphor literally we rurn ivinto a myth. Any sei-
entific hypothesis that conceals an analogy tends to develve into a metaphor and o
wind up as a myth, at which point it can be said to have come full circle: it has re-
turned to science’s point of departure.

e would be easy for us o make a great fuss about ecology's inttial dependence on
analogy, metaphor, and myth, and to dismiss the work of men like Forbes and
Clements as literary rather than scientific in character. Something like this condent-
natory approach is the route often taken by radical critics of science, whose assump-
tion seems to be that an 1dea’s cultural origing must determine its destiny (Worster
makes the same assumption, but sees it largely as grounds for celebration).” How-
ever, | think itis more productive, and more properly historical, o understand the
development of ecology as a struggle to divest itself of analogical, metaphorical, and
mythological thinking, and of literary means of suasion (including narrative). Ecol-
ogy can then be seen as an ongoing inguiry into the practical value of the analogies
proposed by theorists like Forbes, Clements, and others, whose colleagues were
willing to point out their errors and o remind them of the crucial differences they
had overlocked. On this view, as analogies prove out practicaily, they in effect be-
come less and less analogical, which means thar their discursive origing also become
less and less relevant (hence the tendency of historians of ideas and specialists in cul-

rural studies to get things backward, as it were, where science is concerned}.

Mary Hesse suggests something like this charitable way of viewing the case 15,

her discussion of scientific models, which she distinguishes from poetic metaphors:

andistinguishable from metaphors, which
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Poetic metaphors, because ¢
Lapaers, because they are meant to he ambi i
[ ) ¢y aremeant to be ambiguous and thus stim ulating 1o
e e ect to formal contradictoriness,” Hesse writes
cientific models, on the other hand,*

the magination, are “peculiarty sub

may mitially he unexpected, buritis not their
im meant to be exploited energetically and
quantitative detail and in quice

chiefaim to shock; they are fren 1
often in extreme

e novel observational domains; they are meant o be
initia Ly kni ical and causal ; ions,’ ) -
y.tzg tly knit by logical and causal wrterrelations.” And should “models of the
same primary system” & = i i ken." I
’ primary system” appear to be “mutually Inconsistent, this is not taken,” Hesse
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Analogies are an asset and a liabili i
Analogiesare both an asset and a liability to science, according to the philosopher
of science Max Black, who writes: ‘
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knowledge.” Black argues that scientific models are more demanding: “The maker
of a scientific model must have prior control of 2 well-knit scientific theory if he is to
do more than hang an attractive picture on an algebraic formula. Systematic com-
plexity of the source of the model and capacity for analogical development are of the
essence,”!

It is precisely because Forbes’s 1887 article on the lake as a microcosm relies on
relatively “commonplace implications” and is uninformed by “a well-knit scientific
theory” that those of us who are nonscientists are able to understand it and o profit
from reading it. At the same time, there is a substantial boedy of more recent and
much more esoteric ecological theory and research that seems to consist of little
more than attempts to “hang an ateractive picture on an algebraic formula,” despite
its being informed by a relatively “weli-knit” theory. However, Black does propose
a more generous way to view this apparent stalemate, and happily for us, he couches
his proposal in ecologically suggestive if not in environmentally appealing terms.
“Clearing intetlectual jungles,” he writes, “is also a respectable occupation. Perhaps
every science must start with metaphor and end with algebra; and perhaps without
the metaphor there would never have been any algebra.”* With our equilibrium
somewhat restored by this thought, we now are ready to review what might be

called the algebraic phase of ecology.

Poking Holes in Wholes

Eeology traffics i differential equations, complex statistics,
mathematical modeling, and computer stmulation. 1
haven't seen a picture of an animal in the leading journal
of evolutionary ecology for years.

Stephen Jay Gould, An Urchin in the Storm

Much of the theoretical confusion of early ecology may have stemmed from an over-
reliance on analogical reasoning, but ir also had its source in holism. Ecologists em-
braced holism in reaction to the virulent strains of reductionisim that, as they saw it,
were infecting science, but holism was a poor alternative to reductionism in at least
two respects. Methodologically, it was a muddle; philosophically, it derived from
dubious sources.”

The most determined varieties of ecological holism were probably reflective of
personal inclinations, and not the products of careful scientific reasoning. As critcs
fiked to point out,\ki_o_iaism had such a strong grip on the imaginations of some ecolo-
gists that it led them to overlook the sheer heterogeneity of nature and to underesu-
mate the importance of biological diversipﬁ@rétics also liked to point out the lack of
agreement among holistic ecologists va a single, unambiguous standard of unity,
One ecologist’s whole was likely to be another ecologist’s part. This led H. A. Glea-
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son, in his 1926 article on “The Individualist Concept of the Plapt Association,” o
argue that concepts of unity having nothing to do with biology were being smug-
gled mnto ecology from elsewhere—chiefly, from the hyperactive imaginations of
ecologists themselves, As Gleason put it, “Our various theories on the fundamental
nature, definition, and classification of associations extend largely beyond the
bounds of experiment and observation and represent merely abstract extrapolations
of the ecologist’s mind.”

As a corrective to the unscientific habit of proceeding from an assumption of the
whaleness and integrity of plant assaciations instead of first discovering some evi-
dence that they might actually possess such qualities, Gleason made 2 daring pro-
posal entirely counter to the sentiments of ecologists like Clements. ™ Gleason
asked, “Are we not justified in coming to the general conclusion, far removed from
the prevailing opinion, that an association is not an organism, scarcely even a vege-
rational unit, but merely a coincidence?” He thought the answer to this question
must be yes because, as he put it, “every species WIE”% Such

SYETY PSS
being the case, all atcempts 1o construct a typology of plant associations must
founder: either the heterogeneity of natural habitars undermines efforts to charac-
terize them as of one sort or another, or natural habitats exhibiting a typical charac-
ter do so coincidentally. The species living in those habitats have come to be asso-
ciated with one another more or less by accident, and not as an expression or

"7 The “typical” character of habitats is not deter-

consequence of a “law of nature,
mined by fixed correlations of climate and plant biology, or by succession in the un-
acceptably teleclogical sense of the term, but by extremely variable local conditions,
inctuding as a leading factor the evolutionary history of individual plant species. As
Gleason argued, “Every species of plant is a taw unto itself” The apparent orderli-

ness of nature is everywhere transected by vectors if not of anarchy then at least of

stubborg independence ameunting toa5ort of unruliness. And this means that suce
, SRS

cession s never a single linear process: its causality is multiple, as are its effects.

The logic of Gleasons argument against holism is impeccable, but holists
weren’t swayed by it, at least not immediately.*® Holism would come to be associ-
ated even with the ecosystem, a concept originally intended as a corrective to the
philosophies of holism and orgamicisar that pervaded ecology in the first third of the
twenticth century. A. G. Tansley, a British ecologist, first proposed the concept of
the ecosystem in his 1935 paper on “The Use and Abuse of Vegetational Concepts
and Terms.” Tansley pointed out that the organismal concept of ecological commu-
nities was at odds with the standard scientific definition of the term “organism.”
“The modern biologist,” he wrote, “means by an organism an individual animal or
plant, and would usually refuse to apply the term o anything clse. At the most we
may be abie to get the average biologist to admit that plant {or biotic) communities
have some of the characters of organisms, and that it may be pernissible to apply to
them some such term as quasi-organism.” In effect, Tansley was urging ecologists
to recognize that the organismal concept was only an analogy. Tt should not guide
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research because it tended to color not only the interpreta t.ioza but :ﬁsol ?E;;c‘:'\fcry gath-
ering of ecological data in the frst place. In othe»r w.r_}rfis, it Cfea;e‘d‘ an)u:. o
Tansley also argued that the plant community isn't the fun ;am(_n.[i ¥ ‘g_, <
unit, since many inorganic ecological factors cannat be com]arehc;dﬁl xlf or:zl ;);::tn
solely on organic entities (at whatever sc.alft). He meant that cco ()%1}3 re [{h .(i,m_
order for it to be as comprehensive as it claims to be, must take into dCC()L‘H:T‘hy "
logical and geochemical as well as biclogical phenomena. Tansifzy wr{):lz.nk ﬂ::;i_
the organisms may claim our primary interest, Wf'zer) Wci are trying t{.) il ands
mentally we cannot separate them from their special em”(}{-lmm[)lv\;l; 3 \fj lilf,l A y
form one physical system,” the “ccosystem” as %‘1@ suggeste(‘] it Sh?: c \ e m‘;t;; .
Theimportant point to grasp about this initial ff)rmulasmn (?I t: e LCOS\, " eor
cept is that it doesn’t eschew holism entirely. In fact, Tun.siey s ccosy $tem c; }‘.1
er'ni)race_s a wider whole than the organtsmal concepe. But its hohsn; is mf)}rlct zzn;;
and less organic than that advocated by Clements :—u}d oth.ers, and it IT?}& :z..ln yiqt.s
garded as nothing more than an artifact of the way in thc‘h ecosys‘se;'n\ec;) ,g_r,:
\;vere to organize and conduct their research, The ecA:osystem isa conge;;ﬁ}zg{ﬁ:;
isms and of hydrological and geochemieal cycles lxn.kécl' by a num c'rl {;}, e
mechanisms. Many of these mechanisms are notorganic in characte.r, alt ioug i
do have a tremendous impact on numerous organisms (as Whén soil erm- (,;, ufp(z
ing the roots of plants along with the microscopic animais that hve; a‘m(_m.g, :{. 1(::130{1 c_j
while it greatly broadens the scope of both theory and research, t 1( CU??}:C t;e h,(.lnv
cept also partakes of the reductionism that has come o be seen a? om o he bl
marks of modern science.>! It actually makes ecology more like other scien $
iplines, not less.* . -
CIPI;;Q 'ecosystem was given more formal and, apparently, morc‘;\rcc}s.e.df:].f:nxztu;i
inan influeadal article published posthumously by.Raymond‘Lm c_mg-m‘ in )4 3 S
“The Trophic-Dynamic Aspect of Ecology,” L.indel.nzm dehnﬁd}.t}'zci:t:;)si"s;;iiz
“the system composed of physicai—chemlcal.—b.l-ologlca} pr(lscctsscsi (.Kl 1 © withio 2
&% space-time unit of any magnitude, ie., the biotic commumt.y s xts. abio -
inmcnf.”” Armed with this new definition of the f‘uncuor?ai unit of u(}ljog),
ecosystem ccologists from the late 1g40s t}uough' {h(If 19608 (—:ln;‘(}ye? 1::4:1:]:;:{ 1:2:
creasing disciplinary power and success, along with increased funding ¢ !
search by public agencies. . ‘ |
se ‘;ﬁl::h;pi the mf’st prominent of the new ecosystem ecologists was E‘uggﬁn;(?cilfsg
a professor at the University of Georgia who he]p_ed start the university S! ¢ <‘ .mc[‘.
tion at the Savannah River Site in South Carolina.’ Odum authored szctszm:;zg_.
of Ecology, a standard texthook used in many UAﬂdefgl"ﬂd{lZ{{(‘ ecf}l;}gy- C;FS,T?; )ch;
also proselytized for the ecosystem conc‘.cpt,. which he mterprctcdE r(l)-ac iyi.n}“‘-i; >
lished work amply demonstrates his willingness to extcm% ecological (A. o
thinking into the provinces of sociology, socia% policy, and soc;z;l cng}imlcg:rin t; t:t_
height of his career, Odum took advantage of the fact that ecology had beg

inn POHIEICE i > rom-
tract popular interest and was beginning to have political cachet in order to p
E E : L
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ulgate views that extended wel] beyond questions having to do with the finer points
of ecosystem dynamics.

Odum’s willingness ro editorialize on such issues as overpopulation and pollu-
tion reflected his confidence in modeling as a basic ol of ccological research. Al
though it may include visual Fepresentations at 4 certain primitive level, modeling
should not be understood simply in terms of the creation of ecological look-alikes,
as anyone whoe studies the illustrations in Odum’s textbooks and articles, which can
be very confusing, soon realizes. Many of these Mlustrations are elaborate diagrams
full of arabesques, which variously represeat such arcana as feedback loops, food
webs, and the like: it's clear that they are a poor sort of visual shorthand with which
to convey some extremely recondite ideas, Butin fairness, they are probably meant
todo ne mare than hint atthe character {)Feceiogical re%atior_lsh{ps. which are orders
of magnitude more complicated than anything that can be captured adequately on
the page. Odum’s illustrations arc best regarded as mnemonic devices and pedagog-
ical aids, and not as “realistic” depictions of the natural world,

Whether this is the light in which Odum regarded the illustrations in his texi.

books and articles is open to question, however, since he seems to have heen per-
suaded of the essential validity of modeling as a means of generating an accurate ac-
count of the world, Modeling, he wrote, “proceeds logically from pictures to circuir
diagrams to mathematical equations.” This is taking a sanguine view, hut Odum
was ar optimist. He also suggested that modeling could proceed in the opposite di-
rection, as it were, from reduction of the ecosystem coneept to mathematical equa-
tens to expansion of it as the basis for an all-encompassing worldview {this would
be the ultimate rejoinder to those critics who ance dismissed ecology as a mere
“point of view” and therefore a pseudoscience), Odum argued that modeling was a
wonderfully cmpowering technique. It made i possible for ecologists to proceed, in
a completely rational fashion, Wﬂfthe ceosystem to pictures of society,
“The social science concept of different cultural unies functioning together as a
whole,” Odum wrote, “is, of course, parailel 1o the ecologist’s concept of the ‘ccosys
tem.”*® The question to be raised is whether or not this paraliciism is only a prod-
uct of happenstance—-of the convergent evolution of intelectizal trends, or con-
versely, of the influence of figures like Herhert Spencer on otherwise divergent
schools of thought. If it is only a product of happenstance, then we knaw what (o say
to those who argue that descriptions of ecosystems are viabie as prescriptions for so-
ctal change.

That sociery might be reorganized in accord with ecological principles was in
fact a possibility that Ody m, like meost eavirenmentalists, was eager to entertain, He
argued that dynamics similar 1o thos Q&WL_{E@J&J{_QL}E‘J@M&C 3%’
and he liked o discuss society as if it were structured ang functioned like an £CO5Y5-
tem. “The development of ecosysterns has many parailels in the developmental bi-
ology of organisms,” he wrate, “and alse in the development of human society,” He

suggested that a healthy human society, like a healthy ecosystem, would eventually
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develop into a “stabilized systern” of the type he still referred to as “the cfimax.” But
Odum also suggested that overpopulation and technological innevation had taken
human seeiety beyond the carrying capacity of its environmeny, to the point where
the very character of the carth was being altered for the worse. And he phrased his
solution to the human-engendered environmental crisis in the vocabulary of cyber-
netics: “It is man the geological agent, not so much as man the animal, that is o
much under the influence of positive feedback, and, therefore, must be subjected to
negative feedback.”’

The charitable way to interpret “negative feedback” is to assume that it means
birth control, which, 1 believe, is all that Odum had in mind when he used the
phrase. His asserdon of the necessity of applying negative feedback to “man the ge-
ological agent” shouldn’t be raken as evidence of his inhumanity. It bespeaks the
sense of urgency he felt about the environmental crisis, a sense of urgency widely
shared in the 1960s and 405, 2 time when many ecologists were led to make dooms-
day pronouncements they otherwise might not have made>® Nevertheless, the
phrase “negative feedback” does suggest other, less benign means of reducing
human numbers, which underscores the potential dangers of modeling one kind of
system on another.”

Arguably, Odum’s descriptions of ecology as a discipline have a figurative di-
mension and a Clementsian flavor at odds with his professed allegiance to the
ccosystem concept, as when he characterizes ecology in terms of the study of “the
gross anatomy and physiology of nature.”®® Odum’s explanation of ecological suc-
cession, despite being couched in a vocabulary borrowed from physics and cyber-
netics, also remains essentially Clementsian, It is teleological, holistic, and organis-
mal, and is premised on the reality of the climax. Odum defined ecological
succession in terms of three parameters. The first parameter betrays the teleology of
his concept of succession: “It is an orderly process of community development that
involves changes in species structure and community processes with time; it is rea-
sonably directional and, therefore, predictable.” The second betrays irs holism: “Tt
results from modification of the physical environment by the community.” And the
third, its dependence on a belief in the climax: “It culminates in a stabilized ecosys-
tem in which maximum biomass {or high information content) and symbiotic func-
tion between organisms are maintained per unit of available energy flow.” That

“terminal stabilized system,” Odum wrote, “is known as the ¢fimax.”®! Because he
tried to preserve the most attractive and inspiring features of the older ecology in
combination with the less enchanting and more reductive features of the new (its
mundane conception of energy How and its reduction of biomass to “information

content,” for example), Odum’s work demonstrates how stubbornly persistent

analogies can be.%?

Analogzes can inspire modes of thought that don't seem very figurative ar all, yet
remain so at the core. In the third edition of Fundamentals of Fcology, Odum wrote:
“The concept of the ecosystem is and should be a broad one, its main functien in
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ecological thought being to emphasize obligatory relationships, interdependence
and causal relationships, that is, the coupling of components to form fum:{iona%’
units.” He also described ecosystern ccology as “the formalized approach to
holisrn.” Given its basis in biclogical relationships of interdependence, the ecosys;
tem, Odum thought, was a good candidate for the application of techniques (;{
modeling borrowed from the new science of systems .zmalysis. Using those Eelcl;—
mques would help ecologists to preserve their holism intact withour lapsing into
pseudoscientific speculation, -

But Odum’s enthusiasm for systetns analysis may have been mistaken: it doesn’t
seem to have translated into ecological practice as stmoothly as he thoughr it would
Robert Mclntosh observes that it is hard to teil if systerns analysis “is a method phi-:
losophy, or an ideology.”* Paul Colinvaux is more briskly d_is;nissive of the svs,{e.ms
or “informatior: theory” approach, especially when it is applied to so—calleéﬁ food
webs. He writes: “The information theory description of 2 food web sees each indi-|
vidual as a channel at a crossroads through which fuod frecly passes, but real indi-
viduals are in fact road-blocks through which food gets with difficulty. Ttis this fact
that makes the model not only unreal, butabsurd "6 Iy orher words, the model fails
to treat individual erganisms as biological entities: it reduces them to switches in '1
network, each of which “behaves” in exactly the same way. |

Frank Golley, one of Cidum’s colfeagues at the University of Georgia, is unwili-
ing to concede that the systems approach was absurd. But Goiley does admit that the
rhetoric of ecosysterm ecology was always at odds with its practice, and that “suc-
cesstul applied ecosystem work followed the procedures of normal scientific work.”
e - I3 ’
.Ihat is, “the same process of observation, hypothesis, testing, and interpretation”
foliowed in other biological scicnces was also followed by ecosyster ecologists, in-
cluding Odum himself, Gelley notes that regardless of their theoretical cla;',m:s

ecosystem ecologists still had to “proceed piece by piece, step by step toward 11’
deeper understanding of the mechanisms responsible for an observed partern, 66
Even holistic thinkers must put their pants on one leg at a time and first thing in
the morning. Such being the case, Worster is probably mistaken when he arg-ues
that holism is somehow essential or tundamental 1o science—so all of scienice, m-orem
over, and not just t ecology, He wrires: “Take away the assumption that the world
s an orderly whole whose parts all work together toward & self-reguiated stability
that there is an arrangement and coherence to things that can be ﬁl](lerst:()(}d and,
science would cease to exist. I now see that science, and every branch of ig, h;d to
begin with sorne holistic ideal. It is a bedrock assumption.” Here Waorster is once
again making a philosophical declaration in the guise of an historical observation. -
In fact, “the assumption that the world is an orderly whole whose parts all work 1o-
gether toward a selforegulated stabitity” can be abandoned without its abandon-
ment having any impact on the view “that there is an a rrangement and coherence to
things that can be understood.” We don't need holism and stability in arder to have

arrangement and coherence. The problem with holism is that we can get along
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piecemeal just fine without it, and aren't able to move beyoad the piecemeal with it
Itis a burdensome ideclogy.

Yetr Worster argues that contemporary ecology, having rejected holism, “has be-
come so imbued with historical consciousness” that it “runs the risk of total rela-
tivism.” But this is a very strange complaint for a historian ro make; and “total
relativisn™ is something the good relativist would have 1o reject as an empry
phrase and a self-contradiction. Perhaps all Worster really means to say is that con-
temporary ecology has become more relativistic than he likes. If ecology is “the
study of patterns in nature, of how those patterns come to be, how they change in
space and time, why some are more fragile than others,” as another environmental
historian, Sharon Kingsland, has suggested, it is hard to see how it can avoid a cer-
tain degree of relativism.% That, it seems to me, is quite simply the price ecology
rnust pay for its historicism, a historicism with which all of biology, after Darwin,
has been saturated.

Given whar Uve said about it so far, the rise to prominence of ecosystem ecology
in the 1960s obviously dida’t mean that converts to the ecosystem concept had sue-
cceded in bringing what had been a wayward, ill-defined science under control.
The ccosystem concept failed to unify ecology, once and for all, though it did seem
sounder than the organismal concept it displaced, which has come to be regarded
“as quaint at best, mumbo jumba at worst.”™ But like their organismal antecedents,
ecosystem ecologists also relied on ideas borrowed from other disciplines, especially
physics, systems analysis, and cybernetics, none of which have anything directly o
do with biology. The “physical or engineering approach to systems,” according to
Golley, “tended to deemphasize the significance of biological differences.” Or, he
adds, to cancel it out altogether: *In the ecosystem madel, species acted abstractly,
like robots.””! This suggests that ecosystem ecology may have overcompensated for
the shortcomings of organistnal ecology.

Perhaps the greatest weakness of the ecosystem model is owing to the fact chat
actual ecosystems “have bewilderingly large numbers of moving parts.””? “Bewil-
deringly large numbers” are hard to account for in even the best models, and natu-
eally it is difheult to demonstrate that anything with so many “moving parts” is as
coherent and systematic a phenomenon as the ecosystem is supposed to be. “An
ecosystern,” Ernst Mayr observes, “does not have the integrated unity one expects
from a true system.”” Significant numbers of the living creatures found 1n any
given habitat are fikely not to be integral participants in whatever large-scale phe-
nomens may be occurring in their habitat day afrer day. They are, in effect, antiso-

Cal dropouts. The natural historian Sue Hubbell writes: “Individuals within
species of the profligate natural world are many, selfish, greedy, pushy, excessive,
filling up all available space, taking all the resources to their own advantage, and not
all of them may be ‘necessary’ to the function of an ecosystem. Some may be extras,

are parts, or, 1o use the currently fashionable word, redundant.” But as Hubbell

li‘_p

poiats out, the great difficulty for ecologists lies in determining which species are
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the redundant ones and which are vital to the continued health of their habitats: “In
our greatignorance of the life histories of even those animals we have identified and
named, let alone those we have not, we are a long way from being able to pin the
et feren e " 7 ey ) i
.iabd spare part 01"1 any of them.”™ What looks antisocial 1o one organism may be
just another organism’s way of biding its time,

b‘o \Nhl‘l(‘. 1 ts distinetly more robust, in that it embraces inorganic as well as or-
gamc environmental factors, the ecosystem concept has one ma}or defect in com-
mon with the organismal concept. It does not clearly identify an entity or a
process, or a collectivity of entities and a bundle of p r()cejsscs, as the primary object
or ()b]t(..t.s Gf-ccoi{)gjcal study. The ecologist R. FH. Waring writes: “The ecosystem
concept is dimensionally undefined, An ecosystem may be a pond, a carchment
basin, or the Earth’s biosphere.” This lack of dimensi(.}-nai definition is not alto-
gether damning: Waring thinks that the ecosystem concept has been ‘-‘usefui

- Terar * 3
hcurlsmaliy? and }(}{-?1 !{LT.gCﬂ, who calls it a “Aexible abstraction,” agrees.” But
other ecologists and historians of ecology have been less sanguine, Mclntosh nores
that the ecosystem concept places on scientises trained as biologists the additional
burden of becoming competent in aspects of physics, chemistry, gealogy, meteor-
ology, and other disciplines before they can conduct the difficulr i-nterd-isciplim—lry
research that the concept entails. Ecosystem ecologists also have ro master c‘,(}mp.ljr
cated new instruments that they may .not have encountered during their i)a.sic
wraining in biology, such as the apparatus of the chemistry lab. “One of the diffa-
culties of following the development of ecosystem ec:oic)gv,” Melntosh writes
{making a point also made by Golley}, “is to match practice ;vz'th the rhctoric.acr
companying the new ecosystem ecology in its several varians.”’ Ecosystem maod-
eling seems to be essentially rhetorical, in thar the persuasive power of model

e

ecosysterns tends o be r 1 0L 2 " acc 3 i i

m-.}...__u 0 be more important th‘m_g}_lg_.g._c_tu;acv of their details. And of
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course even models that do manage to be predictive, and thus seers to be very per-
suasive indeed, can be misleading. Frank Egerton makes a pertinent point: “AS
we all know from the history of Prolemaic models of planetary motion wc}:‘kabié
models do not guarantee that one js explaining correctly t'h(".‘. pl‘]en(;ména th(‘
model describes and predicts.””? . )

An even graver difficulty than those associated with modeling has long been a
great bother to ecologists. It has to do with quantification, Qu;mtiﬁ“cz—ltion is c;ssenriai
to modern scientific practice, but obviously it cannot proceed withour the prior
recognition of entities: scientists have ro have something to count before they can
generate any dara, Unfortunately, as Mclntosh points out, ecological entities—
pla.nt communities and ecosystems, for example—all too often have 7bt‘.t3[] described
off the cuff, “on the basis of subjective judgments,” without their first havine been
established definitively as entities by prior hiological research.”” Too man)-’z_;c‘o{ov
gists have tried 1w identify plant communities and ceosystems merely by gerting out
of doors and having a look around. They have seen the forest in tE'FI;’lS of only a mi-
nority of its trees, J

——
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Colinvaux argues that what early ecologists “were describing with their elabo-
rate lists™ of plants was habitats, and not plant associations or communities. The lists
were evidence of the fact that the habitat in which the plants on the lists were found
just happened to be hospitable to those particular plants. Like strangers in a bar,
they were there at the same, but they weren’t really there rogether. Just as skeptics
have always insisted, appearances are deceiving. Early ecologists, Colinvaux sug-
gests, were fooled by a trick of the light, as it were, into thinking that they had dis-
covered a pattern in nature when ne pattern was there: “Distinct bands of color ina
rainbow are an optical illusion, a convenience for memory and expression. The
same is true about the beits of vegetation on a mountain; they do not exist as discrete
zones of vegetation.” [t isn’t that the tendency some species of plants have of gather-
ing together in association with one another is wholly devoid of biclogical meaning,
It’s just that the meaning of such associations is other than was supposed by early
ecolagists. “Association,” Colinvaux admits, “can be a loose form of what biologists
call ‘symbiosis.”” But symbiosis is comprehensible without making any specifically
ecological assumptions, and “it encompasses few species rather than many."™ It

doesn’t require the sort of large-scale and ali-inclusive relationships imptied by no-
tions like association or community.

These worries and potential sources of contradiction have sometimes not been
recognized at all or dismissed as unimportant by ecologists. Having decided that a
forestis of a particular kind, they will set about counting its component species, tsu-
ally ignoring the great majority of them in the process (since this majoerity will con-
sist not only of very small plants, bugs, insects, spiders, fungi, seeds, and spores, but
of any number of microorganisms as well, some of themn incredibly tiny). 'Then they

* will massage the data they have gathered into shape. From roughly the 19405 on-
ward, the most popular means of massaging data into shape has been the logistic
equation, which when successfully applied generates data graphs with a character-
istic S-shape, Statisticians seem to find this S-shape pleasing, though itisa flattened
and rather conjectural §, which only emerges after the data points are plotted and
then cleaned up a bit by someone with a krowing eye and a practiced hand.

The logistic equation was taught in introductory courses in ecology for many
years, but a rumber of ecologists find its continued use problematic. For one thing,
it depends on a prior judgment, ofter an intuitive one, of the character of a particu-
far object of study, which might be a population of, say, either trees or animals. Data
about this population are collected as if the object of study had not been defined
an ad hoc manner {“all the members of species X living within the quadrat ABCD
plotted Jast week by our research team of first-year graduate students”). Then the
logistic equation is applied to this data and depending on the quality of the resultant
graphs (depending, that is, on their shapeliness), predictions about the future may
or may not be made, and policies set accordingly. Bag limits on deer, game birds, or

trout may be raised, lowered, or kept the same, or a forest may be sprayed with in-
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secticide. And if the deer, the game birds, the trout, and the forest are lucky, the ex-
rrapolations from raw dara made by their managers won’t be too far off the mark.
Asa research and management tool, the logistic equation has a signal failing, ac-
cording to Daniel Botkin. Although “the logistic is supposed to be an ecological for-
mula,” he observes, “the environment of a population does not appear in it in an ex-
plicit way.” The environment has been factared our of the equation, quite literally,
The logistic can be perniciously reductive: it ignores the random changes to which
all organic life is fated, such as, in the case of white-tailed deer and gafne birds, an
unusually heavy crop of mast, or no mast at all, two auturmnns in a row. In the case of
stream-bred trout, the random changes might take the form of an unchecked
growth of aquatic vegetation during a mild winter and a resultant banquet of cad-
dis and mayflies come spring; but then again it might take the form of floods and jce
jams that scour a streambed and drastically reduce both aquatic vegetation and in-
vertebrate life for a season or two. And in the case of woodland pests like southern
pine beetles, the random changes might include genetic mutations making some of
the beetles highly resistant to insecticides. The logistic equation ignores both the va-
garies of the environment and the genetic variability and adaptability of biclogical
entitics, whether they are plants or animals. Botkin writes: “A logistic moose re-
sponds instantaneously to changes in the size of the population; there is no history,
no time lags, no seasons; a logistic moose has no far.”#! A logistic moose is therefore
no proper sort of meose at all. “One of the major criticisms of mathematical-theo-
retical approaches in ecology,” Melneesh writes, “is that they commaonly rest on sim-
plifying assumptions, often unstated, that make them traceable mathematically but
nonsense biologically.”® The charge that they have produced biological nonsense
isn’t one that ecologists can shrug off lightly. |
Applying the logistic equation to ecological problems is appealing because it
seerns to fulfill the old promise of ecology to deliver something like the whole truth
about nature. But to rely on this equation may be to purchase holism at too greata
price. Using the logistic equation means treating animal and plant populations as if
they were members of mathematical sets rather than members of species, with all
the genetic variability membership in a species implies.®* In the worst-case scenario,
applying mathematical techniques to natural populations in order to give one’s data
about those populations a comprehensible shape means ecology without biclogy:

-without genetics and evolution, that is,

The choice between systems analysis and mathematics on the one hand and biol-
ogy on the other is not a choice many ecologists would want to rake in favor of 5y5-
tems analysis and mathereatics. Ecologists have had to concede that summing ail
the parts of an ecosystem, even if it were possible to identify and count thern all,
doesn’t necessarily teil one something meaningful about the whole, however ele-
gant the math involved. They've begun to wonder whether the old maxim about
the whole being greater than the sum of its parts is really all that wise a saying.
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Summa Feologica

Ecology is not vet ready for its Copernicus or its Kepler,
mich less its Newton or FEinstein . | because ecology has
yet to develop even the consensus about what observations
are interesting. . . . We ave closer, perhaps, to a lonely priest
aof Ur, scanning the night skies for patterns and crudely cal-
cuelating the future course of the heavens, despite gross mis-
CORCEPLIONS and unceriaintics.

R. H. Peters, A Critique for Ecology

Because it faces unusually intense difficulties of seli~definition, ecology scems to
replicate on a small scale certain features of the broader debate about the unity of the

sciences in general. The broader debate assumes the internal coherence of the vari-
84
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ous scicntific disciplines, but in ecology's case, this assumption is unwarrante
Ecology is heteregeneous: there are few ecological concepts that aren’t in dispute.
As McIntosh suggests, the discipline’s heterogeneity reflects the fact that carly ecol-
ogists were fond of inventing new vocabulary and of defining their terms in an
overly imperious fashion. He compares them to Humpty-Dumpty, since like Lewis
Carroll’s quarrelsome egg they tended w use a word “to mean just what they chose
it to mean with litde regard for what others said it meant. This tendency,” Mclntosh
adds, “has not disappeared.” Idiosyncradce and forceful definition of his terms may
have worked for Humpty-Dumpty, but ecologists have found it necessary to pad
their own definitions with uncertaingy.

Perhaps it is only to be expected that among the most uncertain of ecological
terms are those that have been most widely popularized. Consider, tor exampie, the

stood to have a spatial reference: in their

term “niche.” The niche is popularly unde
T et 1 B e

niches 18 where the wild things are. For those who helicve in the value of finding
one’s niche, itis heartening to learn that it is “axiomatic that no two species regularly
established in a single fauna have precisely the same aiche relationships,” as foseph
Cirinnell observed in his classic 1917 paper o “The Niche-Relationships of the Cal-
ifornia Thrasher.” A niche for every species, then, and every species in its niche:
thus the natural order is maintained, and likewise the social, if only metaphorically.
Yet for all the apparent ridiness of the concept, and for all its meraphorical appeal,
the niche has proved extremely difheult to define with precaision.

And yet one might, with equal justification, say that ecologists have defined the
concept of the niche to a fare-thee-well, and that the meaning of the word “niche” is
in danger of vanishing in a cloud of qualification. Ecological concepts, like all scien-
tific concepts, rend fo undergo a process of rarefaction. For ecologists, the word
“aiche™ has lost much of its intuitive sense of spatial location (they borrowed the
word from architecture: niches are the nooks in a buikling in which starues are

placed}. Niche has become, in effect, an esoteric term: it now refers to the n-dimen-
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sions that a given species utilizes in the full range of its ecological interactions
throughout space and time.* It is much more difficuit nowadays to derive tidy litele
truisms from the niche, given how ecologists have formalized and refined the con-
cept since Grinnells day.

However, this seems to be one of those cases in which subtlety and formality
have produced not greater precision but increased confusion and unintentionally
comic results. According to the ecologists Leslie Real and Simon Levin, the nich;:
“is a central concept of ecology, even though we do not know exactly what it
means.” Real and Levin report that the equally vague concepts of compicxity, di-
versity, and stability, which also have migrated to the popular discourses of ecology
and cnvironmentalism, have generated both semantic confusion and “déz—zmetri:
cally opposed resules.”® As Golley explains, “Simple systems may be stable, and
species-rich comimunities may be unstable. No vniversal pattern h;)lds. Neverthe-
less, the environmental movement of the Jate 1960s and 19705 used the diversity-
stability hypotheses as a central tenet supporting conservation action, and it is still
being taught as a common sense relation.” Gelley says it is possible that “ccosys-
tems are never stable but are always in a process of change.™ There is, in f'.f:ct,
some dramatic research suggesting that this is more than a possibility: tropical
rainforests are perhaps the most diverse of all rerrestrial habirats, and yer they are
nowhere near as stable as they once were assumed to be, And one ecologist vv:ork—
ing in an old-growth forest in Oregon discovered that this forest is unsfaiaic, not
only over time as he had expected but in space as well. The old-growth forest actu-
ally moves: “many of the towering trees have traveled, sprawiiﬁg root systern and
all, several feet during their centuries-long lives.”! Discoveries of this kind have
fostered a much more skeptical but at the same time a more open-minded theoret-
ical climate in contemporary ecology.

Colinvaux argues that seability should never have heen thought of as an ecologi-
cal phenomenon in the first place. He writes: “Stability and balance are not so much
functions of life acting on life as they are reflections of the underlying stability of
physical systems. Perhaps the greatest error recurrent in ecological {h(-)ught 18 ;l'zzit

which claims stability as a function of biological complexity.” In other words eco-

logical stability is a product not of biological forces but of geological and clim

stability. And of course geology and climate only seem stable to us because of our
limited ability to appreciate the vast amouats of time involved in geological and cli-
matic change, which can have znd often does have cataclysmic effects.

‘ Ernst Mayr agrees with Colinvaux that ecological seability cannot he taken at
face value, but he is dubious about the concept for a different reason: “No martter
how relatively stable a comrmunity may seem to be, it actually reflects a balance be-
tween extinetion and new colonization.”™ Such 2 balance 15, 10 effect, a statistical
artifact. It reflects evolutionary good fortune rather than the healthy diversity of the
community, and evolutionary good fortune tends to he quize fleeting if not alto-

gether ephemeral. R. C. Lewontin, a praminent evolutionary scientist and a sharp
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critic of flabby thinking in science, argues that “there is nothing in our knowledge
of the world to suggest there is any particular balance or harmony. The physical and
hiclogical worlds since the beginaing of the carth have been in a constant state of
flux and change, much of which has been far more drastic than anyone can now
conceive.” “The environment,” Lewontin adds, “has never existed and there has
never been balance or harmaony.™™ Lewontin's approach to ecological concepts is to
rarefy them with a vengeance.

Those who believe that ecology has expanded the purview of the sciences have
overlooked the fact that a more tough-minded and reductive approach to nature
seems to be enjoined upon ecologists sooner or later, and not because narure is sim-
ply like thap—-not because it is atomistic, mechanistic, and deterministic—but be-
cause a rough-minded and reductive approach to nature appears to be the most ef-
fective oneWe have to get on with nature as best we can without succumbing to the

Z &\)waﬂure of all-or-nothing propositions, cvea if that means sacrificing our hopes for

unity on the altar of expediency from time to time. |In science, the “diametrically
opposed results” described by Real and Levin usually cannot be reconciled, except
as they are, for example, in quan-

in very limited and extremely painstaking ways
tum physics..And such reconciliation is not the work of a day; quantum physicists
have had to erect a formidable edifice of theory and experiment in order t reconcile
seerningly irreconcilable results, and to reduce them to something that only the
gifted few and the highly trained can understand.

In ecology, the failure of stability to correlate positively with complexity and di-
versity, as it once was expected to do, has been a genuine disappointment, since it has
made us realize how hard it is to undersiand complicated, diverse habitats and thus
how difhcult it is to figure out how to preserve them effectively. Pve noticed that
such disappointments are rare 1n the humanitics, where contrary “results” or rather
interpretations can be reconciled with cur expectations with reladvely little effart,
anel I chink this is especially true in literary criticism, Literary critics all know how
to reconcile incommensurabie conclusions about particular objects of attention. It
helps tremendously that the majority of these objects of attention—such things as
inscription, writing, the work, the text, the intertext, textuality, intertexuality, liter-
ature, and “literariness” itself, along with media, genders, cultures, nationalities,
and sa on, almost ad infinitam—tend not to be well-defined and clearly described in
the first instance. It also helps that most of these objects of attention cannot be re-
garded as realities, certainly not in the same way that rainforests and wetlands can
be. Taking advantage of the more or less speculative nature of most of the entities
that they study, lterary critics may treat a colleague’s interpretation of one of them
as a spirited polemic seeking to change notions about what is acceptable in literary
study, and will welcome it as a contrihution to the field but without agreeing with it

in the least. Failing this sort of canonization by default, another, more ironic sort of

canonization—by exasperation, as it were—is still possible. An interpretation may
be acknowledged by all parties to be completely and even glaringly wrong-headed
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and irresponsible. Yet it nevertheless can be treated as an amusing and instructive
“strong misreading,” and may became canonical despite, if not because of, irs very
invalidity.

There is even a sense in which the invalidity of interpretations is essential to lit-
erary criticism. The literary affection for metaphor is premised on metaphor’s abil-
ity to generate “diametrically opposed” readings and incommensurabie conclu-
sions. New schools of interpretation are founded, more often than not, when a
literary criic makes a few quirky, original assumptions and formulates a novel
metaphor (the “*homosocial” text is a good recent example; so, for that matter, is the
“environmental” text). Never mind that on a first, sccond, and perhaps even a third
inspection these assumptions and this metaphor may seem invalid, and patently so,
to those who find it unjustified by textual evidence or unpersuasive on othcf
grounds {e.g., because it's distasteful or too counterintuitive or unhistorical or what
have you). This is precisely why wit still plays an impertant and somewhat nefari-
ous role in literary eriticism, That it both tolerates and welcomes misreadings, in-
valid interpretations, incommensurable conclusions, and ust-so stories justifies
Ernst Mayr's assertion that literary criticism “has virtually nothing in common with
most of the other disciplines of the humanities and even less with science.”®

Literary eritics can agree to disagree happily (I don’t mean to imply that they al-
ways or even often do). They would welcame Humpty-Dum pty to the fold as one of
their own, and give him tenure, wo. For ecologists, on the other hand, the fact that
“a general synthesis is not currently avaifable at any ecolagical level” is a cause for
deep concern.” “Few of the major cantroversies in ecology, if any, have been deci-
sively settled,” according to Mayr, and the unsettled state of the discipline represents
something more than just the sort of challenge that young and ambitious scientists
are supposed to welcome.”” It may be a symptom of decp confusion, or stili more
fundamentally, of outright impossibility.

1n his hook A Critigue for Ecology, the ecologist R. H. Peters argues that the the-
oretical and methodological woes of ecology reflect “the vagueness of ecological

Y

constructs.” "So much of the science,” he writes, “is phrased so am biguously that the
meaning of Most constructs is apen to reinterpretation by both critic and defen-
dant.” Petess has some caustic things to say about ecologists whose work is not di-
rected toward problem solving. He argues that by attempting to synthesize insights
from a diversity of scientific fields, such ecologists promulgate tautologies rather
than theories. One difference berween a tautology and a theory, Peters suggests, is
that “a tautology is certain whereas a theory is hypothetical, risky, and éul.)ious.”%
Assumptions about the necessary interrelatedness of all ecological phenomena, or
blanket statements like Eugene Ocum’s assertion that to understand the ecosystem,
“the whole as well as the part must be studied,” have an a priorr quahity at odds with
the empirical character of scientific research.® They cannot be tested, since they are
not predictive of anything specific. They are platitudes that have yet to be worked
up or scaled back into scientific propositions—inta hypotheses, that is.1%0

3
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Peters maintains that its preoccupation with model building suggests that ecol-

ogy has become “a new scholasticism, interminably debating the fine points of un-

obscrvables and tormalisms.” Because the terms on which they rely are not made

3

“operational,” which would require that “the range of phenomena thata concepr or
termy represents” be specified, “many influential works in the literature do not con-
tain restable theory, but are only propaganda for developing concepts.”! Peters ex-
plores the Haws of a wide range of ecological concepts in his book, and much of
what he has to say about them is surprisingly harsh,'”

Consider what Peters says about the concept of environment, quite possibly the
most popular and (therefore) the most mystified ecological concepr of all. Tis
“vagueness,” he notes, “has long been recognized by ecologists.” Environment, Pe-
ters argues, is'a nonconcept, a wore without a definition and lacking a referent. In
ceological practice, the envirenment can be defined only by “stipulating what 1t 35
not.” Peters writes: “The envirohment is that which is not the object of investiga-
tion, Thus the environment of an entity s everything outside that entity. This
sweeping deflinition of environment introduces a number of operationzl difficul-
tics.” These operational difficuldes include the problem of determining where the
boundary between the inside and the outside of a given entity is located. This prob-
lern will be less easily resolved for some entities than for others, and it is exacerbated
by considerations of scale. Many microorganisms have permeable cell membranes
and thus have extremely fluid physiological boundaries. Their relationships with
things “outside” them rend to be ambient in a way that makes models based on ex-
changes between internal organs and the external environmentr less than perfectly
applicable to them. Microorganisms are, in a very real and specific sense, always a
part of the environment they inhabit and are “ar one” with ir. They are less like
swirches in a circuit thap they are like free-Hoating hiters that have come loose {from
their fittings. Using the term enviromment thus intreduces a high degree of relativity
and ambiguity into ecological rescarch. Peters argues that the same can be said of re-
lated terms like habitar and ecosystem.'™ OF course many ecologists siill use these
terms, but fewer and fewer of them assume that when they use then: they are desig-
nating specific entitics. This 1s perhaps the chief reason the concepts attached to
these terms seem less viable than they used ro.

Perers has litrle patence for the attempts made by some ecologists to salvage
vague concepts for the sake of their heuristic value, He insists that ecological theo-
ries need 1o be predictve, and explains that this doesn't mean that they need to be
traet “Scieniists are never entitled to conclude that successful theories are trae. They
can onty make the modest claim that the theeries which worked in the past are
more lkely to do so in the luture than theories which failed in the past.”1% I Peters
15 correct, we shouldn’t go seeking for the truth of ecology withour first raking into
account the Limited role of truth iz ecology.

Peters insists (and ecocricitics who want to restore representational art wo its for-

mer glory cught to take notice) that the goal of ceology, especially ata time of global
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environmental crisis, should not be to gencrate a correct picture, complete in all it;’
details, of the workings of ecosystems, but to explore ways in which parvicular envi-
ronmental preblems can be more effectively addressed and redressed. Aside from 3
the urgency of solving these problems, Peters argues that the more theoretical ap-
proach to ecology, while it may be more alluring intellecrually, has not been very
compelling otherwise: “Ecology compounds its single failings. Operational impos-
sibilitics spawn tautological discussions that replace predicnve theories with histor-

ical explanations, testable hypotheses with the infinite research of mechanistic

analysis, and clear goals for prediction with vague models of reality.”' Ecology
could use betrer techniques and methodologies, and an epistemnological houseclean-
ing, toc. And it was ever thus: in ecology, the need 1o put Humpty-Dumpty sogether
again, like the need to define his terms, has been perennial. '

One might argue that the fault of many ccological theories is their immodesty,
the way in which their explanatory reach consistently exceeds the grasp of research
and experiment. Such excess is usually whar we mean, after all, when we use the
term Acuristic to justify our usc of vague ideas. To be heuristic s to jump-start an in-
terpretation by making a few convenient but otherwise unwarranted assumptions
{as when psychoanalysts asswme that the unconscious is structured and functions
like a language). “"Explanatory’ concepts and theories that satisfy a widely felt need
for plausible, causal descriptions of nature,” Peters writes, “hide the shortcomings
of our theories under prose that explains away rather than explains.” Feological the-
ory “must be judged on the evidence,” he insists, and not on the “plausibility of the
prose in which it is couched 107

One source of the plausibility of ecological prose has been the seductiveness of
the analogies on which many ecological theories have been founded, Consider the
analegy of the “web of life,” which has become one of the pet notions of environ-
mentalism and popular ecology. Several generations of ecologists found the idea
that “every phenomenon sits i a web of interacting, multiple factors” an appealing
way o characterize ecosystem dynamics, but the idea hasn’t been a fruitful one.
“Artempts to describe this web,” Peters notes, “lead one back to & mechanistic ap-
proach to ecology and to an infinite research program.” That 1s, one becomes preoc-
cupied with discovering and describing the various interstices of the web in the ab-
sence of any conerete evidence of the existence of the web as a whole, and still worse,
in the absence of any concrete evidence that the web is a whole. Peters concludes
that because they tend to encourage unfocused research of this sort, “analogies are
too undependable to serve as theories,” ™ They keep returning ecology to some-
Wilcrﬁ: Ve l'y near SLIHEU'(:I OILC. 149

Another marker of the boundary between the humanities and the sciences is the
disparity in the relative weight each assigns to simifarity and difference, and hence
to analogy, in constructing their accounts of the world, Historians—particularly
hustorians of ideas, which tend to be extremely plastic—may be led to treat similar-

ity as more vital than difference by the hardships that arise whenever one tries
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forge a coherent parrative. In a coherent narrative, similarity takes shape in the
form of repenticn: something early 1s judged by the narrator to be analogous to
something late, and by focusing on this analogy a vast ameunt of time caa be tamed
and history brought to heel.

Literary critics favor similarity over difference with even greater zeal than histo-
rians, perhaps because they write with fewer constraints on the claims they allow
themselves to make, Playing hunches, despite the inroads of theory, still seems to be
essential to literary criticism as practiced, if not quite as professed. As practiced,

literary criticism remains more or less intuitive. Thus literary critics are twice

removed from science, and are likely to have a correspondingly impaired sense of

difference. By virtue of their training, a point of view is all the Archimedean equip-

ment literary critics need in order w interpret the world, including the narural

world, which some of them regard as a text that they, too, are qualified to read.
Because scientists cannot overlook the difference between texts and the natural
th world without causing cutbreaks of contagious disease, M@&
. tions, catastrophic chimate change, mass extinetions, and loss of their funding, they
have to learn how 10 use analogies with rigor and precision, if use them they must.
They also have to learn how not to confuse analogies with metaphors. In literary
criticism, rigor and precision play a much less prominent role, and the distinction
% E}L‘ﬂ@&iﬁlﬁéﬂg}i@uﬁmﬁaphor is frequently ignored. Arguably, this is a serious
derehiction of professional duty, since attending to the workings of rhetorical igures

is something a literary critic is supposed to do ex officio.

One consequence of ignoring the distinetion between analogy and metaphor
in ecocriticism has been a gross misunderstanding of ecology, in which analogy

has ptayed a central but controversial role, and a correspondingly gross overesti-

mation of the nearness of ecological thinking o poetic and other modes of essen-
tially comparative thought. But it may be the peculiar fate of analogies, no matrer

who handles them, to become metaphors and when imaginations run amok, as

they are prone to do, symbols. An analogy may begin as an lluminating compari-
s son in which the differences between terms are preserved and clearly understood

L even if not explicitly stated, and end up as a metaphor, or an obluscating equation
in which the differences between terms have disappeared completely. If the new
metaphor is allowed to stand, the emotional appeal of the vehicle will displace the
tenor alinost entirely, ultimately resulting in a symbeol open to the most disparate

interprerations. And all this can happen even when the original analogy is a dry

one that would seem 1o have very litde symbolic promise—as when the ecosystem
concept, with its borrowings from cybernetics, is taken to imply a mysterious in-
terconnection of one and all, Of course, some ecocritics have complained that dis-
covering mysterious interconnecticns by way of analogy, metaphor, and symbol

is simply what poets do, and they blame literary theory for trying to debar such

discoveries. However, literary theory is an attempt to check not poetic but critical

license,
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Patchwork

How have we come to believe things about nature that are
$0 untrue?
Stephen Budiansky, Nawure's Keepers

In order to comprehend the intellectual difficulties that ecologists face, it helps to
consider the history of their discipline not in philosophical context, as a reaction
against reduction and in faver of holism, but in the context of the development of
the theory of Darwinian evolution. Much of what has passed for ecological theory
has been at odds with Darwin’s insight into the role of natural selection in evolu-
sion. 11" This conflict is one I've hinted at before, and it tends to arise whenever ecol-
ogists try 1o extend their understanding of the natural world much beyond the life
history of a single species or small groups of closely related species. But to say this
may be to say that ecologists run afoul of Darwin justas soon as they set up shop, be-
cause the very notion of the ecological seems to be at odds with Darwinian theory.
“A commitment to the evolutionary world view,” Richard Levins and R. C. Lewon-
tin write, “is a commitment to a belief in the instability and constant motion of sys-
ters in the past, present, and future; such motion is assumed to be their essential
characteristic. "' As I've tried 1o show, ecology has had 2 difficult time compre-
hending phepomena like instability and constant motion.

To pursue an ecological line of research, as classically described by theorists like
Frederic Clements, may be to court every step of the way a contradiction of Darwin
and, after the so-called and highly successful modern synthesis of the Darwinian
theary of natural selection and the Mendelian theory of inheritance, of the demon-
strated facts of genetics as well, For this reason, the schools of thought kaown as
“population ecology” and “conservation biology” are now two of the more vital of
ecological subdisciplines, not coincidentally because of their Darwinian perspective
on ecological phenomens, a phrase that would have struck Frederick Clements and
his peers as oxymoronic.” 2 Stephen Jay Gould explains that population ecology em-
braces “the central Darwinian postulate that nature manifests no higher principle
than the straggle of individual organisms to maximize their own reproductive sue-
cess. Notions of community and natural harmony, however illuminating as
metaphors, do not reflect nature’s primary evolutionary unit, the population of in-
dividuals within a species.”

Ecology in the traditional sense of the term still popular with environmentalists
and ecocritics, ecology that secks to demonstrate the reality of plant and animal
communitics and of natural harmeony, is hamstrung by its inability to pursue its
goals using the most effective tools of biological research. Historically, ecelogy has
had a pronounced tendency to leave the realm of bialogy altogether, in pursuit of
somewhat ethereal if not entirely metaphysical entities. The inherent tensions of

ecological thought are neatly demonstrated in Colinvaux’s discussion of the ecosys-
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tem concept, which he calls “an idea, a people-made thing” and “a way of looking at
pature. [t is an admission that there is no super-organismic thing out there made by
some masterly designer. There are only Darwinian species.”! On this account, the

ecosysten conceptis only & way of organizing one's thinking about groups of species

——

that ong otherwise treats as mdividuals. If so, then ecology 15 a carchall term used w

describe 2 science more diverse in theory and method, and more free-wheeling and
unconstrained, but less finely tuned and less productive of definitive results than
microbiology or physics, and we seem to be right back where we started. Ecology is
just a “point of view.”

Yet despite what T have reported so far, and despite some of the more polemical
points that I have made or have quoted others making, crities like Colinvaux, Pe-
ters, Melntosh, Egerton, Mayr, and Botkin aren’t entirely negative about ecolagy’s
prospects, After all, they are ecologists themselves, Each of them suggests that ecol-

ogy has certain strengths, even if it doesnt exist in a state of grace or a definite form,

e but has fragmented into a variety of closely allied subdisciplines. The things that

ecology does well tend to involve areas of applied science like forest, wildhife, and
fisheries management, or the restoration of degraded habitats to something approx-
Unating a pristine state {even if that pristine state is, for historical reasons, more or
less conjectural). Ecology’s success stories have grown out of research projects of rel-
atively modest scope, the results of which have shown a gratitving tendency to re-
bound upon the formulaton of theory, correcting, adjusting, and reshaping it in
positive ways,

The fact of the matrer is that ecological research is extremely difficule. The grand
sweep of many ecological theories is a response to the vastness and complexity of na-
ture: comprehending this vastaess and complexity on an appropriate scale and in
meaningful detail s hard to do well, assuming that it can be done at all. The intel-
lecrual and methodological challenges of ccology are further compounded by a host
of very basic technical problems. Ecologists cannot take comfort from and refuge in
a well-equipped laboratory purchased right off the shelf and marked “for the use of

]

ccologists only.” They often have to improvise on the spot. And in any case, it is en-
tirely possible that the laboratory's araificiality “may simply swamp processes of eco-
logical relevance,” as Peters has suggested.! 1 The faboratory tends to cancel out the
very factors that we think of as ecological.

Asif all this weren’t handicap enough, Reldwork, which appears to be the bread
and butter of ecology, can be just as problematic as lab work. The quadrat method,
in which a researcher stakes out plots of a standard size in a given habitatin order to
study, say, the patterns of succession of native versus alien plants or the foraging
habits of feral hogs, may be invahidared by the patchiness of that habitat, particularly
it an awareness of this patchiness isn't accounted for theoretically and desigaed into
the research beforehand. Bur this, too, is & difficult thing to do, stnce patchiness and
the quadrat method are inherently hard to reconcile. An environment—any envi-

ronment, though some more than others—is patchy because plants and animals
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aren’t distributed m it evenly, butin a randemly variable (or stachastic) fashion. To
risk an analogy, one bite of an apple may not have a worm in it and another bite may,
hut no prediction of the outeome of any one bite is possible since the distribution of
wortns in apples is wholly unpredictable (lec us assume). Caution is advised when
we bite apples, but it won't ensure that we never bite any worms inadvertently.

By the same token, habitats vary, and not just over time, as we have long realized
{we call that realization “geology”). Habitats alse vary from point to point and place
to place; they differ, not only one from another, but internally as well. fn a sense,
what patchiness really means is that the idea that habitats are composed as all-en-
compassing “environments” is false. |Patchiness, random variation, pattern, of
gram—ecologists use these words interchangeably, but call it what you will, patchi-
ness frustrates our attempts to identify and understand natural systems as, well, nat-

vral systems. 10

It threatens to reduce ecological research 1o patchwork A The irony,
however, is that reducing ecology to patchwork may strengthen its claim to scien-
dfic validity in the eyes of its critics.''” Ecology falters; its subdisciplines, all of them
in varying degrees heretical, thrive.

Patchiness has made a very strong impression on contemporary ecologists, and
they have begun to characterize ecosystemns in a much less idealized and more neu-
tral fashion than they used to do, in large part because they now recognize that ran-
dom change is “intrinsic and natural at many scales of time and space in the bios-
phere,” according to Botkin, To some extent, this new view of nature as prone to
disturbance owes something to a general cha nge in the scientific temperament over
the fast century, Chaotic phenomena like rurbulence now seem much more attrac-
tive and interesting to us than they did in the past, and no longer figure in the scien-
tfic imagination as something to be explained away so that our sense of an orderly
universe can be preserved. Once physicists became aware of quantum phenomena,
the order of nature-began to be regarded as a much more open question in general,
as Botkin peints out: “The profound philosophical a rguments that arose from the
development of quantum theory in the 19208 opened up the possibility of a very dif-
ferent perception of the physical universe: the universe as tundamentally stochastic
to some degree. ™ ¥ Of course, one could argue that if ecology has hecorme more like
other sciences than it used 1o be, it is partly because other sciences have hecome less
positivistic—and hence more like biology—rthan they used to be.

In recent decades, the elaboration of chaos theory has been of particufar impor-
tance both for ecology and in it. The theory hasn't been imported wholesale from
other disciplines, as systems analysis was, but is something to which ecologists have
toade original contributions. This doesn’t mean, however, that ecologists now feel
stymied by a world at last admitted to be fundamentally indeterminate and wholly

chaotic, and that they have conceded the main point to the harshest, most antino-

mian critics of science. That the world is fundamentaily indeterminate and wholly -

chaotic, a swirling vortex of sheer disorder from which order only arises provision-

ally—¢hat the appearance of order is only an illusion——isn’t what chaos theory ar-
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gues.''? And yer the fact that ecologists have embraced a less determinate view of
nature does mean that they have had to distance themselves from the rosier varieties
of environmental thought, to resist their own positivistic impulses, and 1o refrain
from open-ended theoretical speculation, or at the least to speculate more parsimo-
nicusly than they once did.

After more than one hundred years of research, ecology is not yet a fully mature
science, but is still discovering its subject matter and elaborating its key concepts
and basic methods. Golley's wistful description of ecosystem ecology in the mid-
1g00s still resonates, and might be applied with some justice to the discipline as a
whaole today. He writes: “The condition of ecosystem studies at this time might be
characterized by Claude Levi-Strauss’s tertm dricolage, which refers to the construc-
tion of an object or a theory from a variety of unrelated, found materials. The
bricolenr arranges these and creates something new and unexpected from the dis-
parate matertals.” 120 Ech{)gy continues to be a makeshift affair. No doubt this is
precisely why it seems attractive to the kind of scientist whoe enjoys poking around

outdoors and tinkering with things to see how they work,

Disturbing Nature

In most ecosystems the interval between disturbances—
Jrre, frost, flood, windsiorm—is almost aloays less than the
fife span of an individual member of the dominant species.
So much for balunce.

Stephen Budiansky, Nature's Keepers

In his 180y arricle on “The Ecological Relations of the Vegetation of the Sand Dunes
of Lake Michigan,” Henry Chandler Cowles seems to anticipate the theoretical
bashfulness and cautiousness of many present-day ecologists when he discusses the
patchiness of plant societies and notes that ecological terms are semantically ample
for good reason. Cowles writes: “I'he term patch or zone has a value like that of va-
riety in taxonomy. Authors disagree, here as everywhere, upon the content and val-
ues of the terms employed; this disagreement is but an expression of the fact that
there are few if any sharp lines in nature.” He adds thar in beld biotogy, terminology
“is largely arbitrary and adopted merely as a matter of convenience.” The question
a contemporary ecologist must ask, however, and must ask more forcefuily than
Cowles could have done, is how much coavenience there is in terminology as arbi-
trary as some ecological terminology seems to be. A contemporary ecologist would
have to note that the homely comparison Cowles makes of the sand dune complex
1o “a river with its side currents and eddies at many points, but with the main cur-
rent in ane direction” is no longer a comforting thought, in light of the things we

have learned about the chaetic nature of the turbulence that accompanies a river’s
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“pnain current in one direction.” 2! Are the phenomena of ecological interest out in
the channel with the unidirectional flow of the main current, or are they tucked
away in the contrary side currents and whirling eddies? Or are they to be discovered
in the complex interaction of the river’s many and braided currents with the sur-
rounding geography of its watershed as a whole, shaped as that watershed has been
by the larger forces of nature, and perhaps by human hands as well?

These seem to be increasingly difhealt questions to answer, even as their urgency
gr()WS&WMW&E' “We are hybridizing the
pla net,” the science writer fonathan Weiner warns. “We may be creating conditons
in which evolution is running at its maximun rate.” Insects reproduce so often that
our use of nsecucides has acted on thent as a novel form of selection pressure. In a
aumber of cases, this has had the effect of improving the breed, so to speak, in a very
short time. According to Weiner, “every postmodern, well-equipped house fly” is
now the bearer of a “mutant gene” making it immune to pesticides by limiting its up-
take of themn from the environment. The creation of postmodern insect pests reflects
the perverse dynamics of our treatment of nature: “We bring strangers together to
malke strange bedfeliows, and we remake the beds they lie in, all at once. "™

But Weiner’s point about human hybridization of the natural environment may
be made in oo dramatic a fashion, at least in one respect. Far from being solely a
postmodern phenomenon, hybridization is nothing new. “The man with the axe is
anintegral part of nature,” the natural historian Marston Bates once observed, "and
the consequences of his activities make an interesting and important, though dis-

mal, field of study.”12*

The man with the ax is not a wholly different figure from the
man with the insecticide sprayer strapped to his back or hitched to the rear of his
tractor. Both men are engaged in a process of rearrangement, restructuring, and re-
definition of the natural world and the creatures in it

An awareness of the long-term human manipulation of the environment ought
to be fundamental to ecology, Stephen Budiansky argues: “ After ten thousand years
of breaking the soil, after 2 hundred thousand years of setting fire to the forests and
the plains, after a mitlion years of chasing game, human influence is woven through
even what to our eyes are the most pristine landscapes.” He suggests that ecologists
have done a poor job of taking into account the less than pristine condition of na-
ture. In fact, the centrai claim of Budiansky’s book Nature's Keepers is that ecologists
have been charmed, just like the rest of us, by the idea of an Edenic natural world.
“The entire modern conception of nature,” he writes, “depends upon denying her
checkered past.” Realizing that this has been the case for too long, some restoration
ecologists have set about their work in a new way in recent vears, taking into greater
account than they used to the long-term human presence in and its effects upon the
tandscapes they attempt to restore. “The arttficial,” Budiansky suggests, “is more
natural than the natural.”!?* Humans play a central role, for example, in the ecology
of fire: many habitats long thought to be entirely natural are now recognized as the
products of deliberate and not always carefully controlled fires set by humans. Fire,
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in other words, can be an important management tool (albeit one that needs o
wielded very carefully nowadays, considering the density of human populations in
or near many tracts of otherwise wild land and the buildup of immense stockpiles of
fuel thanks 1 the longstanding practice of fire suppression by forestry and other
agencies).

Budiansky's arguments derive in part from the school of thought known as “the
ecology of nartural disturbance.” But he is impatient with academic ecology (“a pe-
rusal of the present-day scientific literature in ecology reveals an almost neurotic de-
gree of guilt and self-doubt™, ¢ despite his enthusiasm for many of the conclusions
reached by the revisionist thinking characteristic of the d fiscipline since the early
1gy0s. What Budiansky does admire is the hands-on attempts of restoration ecolo-
gists and managers of wild lands less interested in refinements of theory than in re-
pair and maintenance of damaged habitats: “Restoration eXperiments are a way o
figure out how natural ecosystems work; they are also a way to figure out what went
wrongin natural systems that are no longer working properly.”*2 Some of these ex-
periments involve nothing more elaborate than conducting controlled burns, and
then waiting to see what happens next.

Given the alarming situation described by Weiner, and the undermining of what
long has been thought to be ecological wisdom and the subsequent faltering of the
discipline described by Budiansky, it is no wonder that a critically engaged ecologist
like R. H. Peters should make the claim that “the problems thar ecology should
solve are not being solved. They are worsening, growing more imminent, more
monstrous.” 2% Yet very little of the anxiety of ecologists over the travails of their
discipline has been communicated to the wider audience interested in ecology and
in environmental issues. Many members of this audience still engage in {reewheel-
ing speculation of the sort ecologists are now trying to avoid, though not always suc-
cessfully: “Armchair, and bar stool, ecology continues to be alive and well , despite its
bad press.”1¥7

In the next two chapters, | will discuss the armehair and {(for all I know) barstool
views of ecology held by these who, for political reasons, are suspicious of science,
and conversely, the views of ecology held by those who, for acsthetic TERSONS, are
charmed by what they regard as its scientific sanction, its truth. Neither party seems
to realize how keenly aware ecologists are of the shorcomings of their own work.
Those who are wary of ecology simply because it is a science do not realize how
much intense scrutiny the field has given its own imperfections, but then they are
too suspicious to give the testimony of scientists the benefit of doubt, Those who cel-
ebrate ecology as a latter-day revelation of truth do not recognize its shortcomings,
either, because they put too mueh trust in what the bumper stickers say. They also
fail to give the testimony of scientists the benefit to be had from doubt, preferring
instead to take the truth of ecology for granted.
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ané. state its case without trying to trump what it imagines to be its enemies (“met

pol.mm” academic elites and the literary theory they adore), and withous mi:‘m—
claims that it cannot substaatiate with solid evidence and sound argument Br:;aI *;g
mean that ecocriticism ought to be less devoted o pieties: that if ought.zo offc1 ;0
Joseph Meeker’s celebration of the picaresque as a model of environmental iizérin
is i}fDi)‘lCHlﬁtiC, given the realities of literary histery and the perennially con;u?cf;
state of genre conventions and definitions of modes, especially where fiction is con-
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bility and fluid, playfl sensibility. Like the picaro, we have to find our environmen-

a:zl{_ﬂzfengnce as best we can, whenever and wherever it is to be found. Nor can we
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el e o e cpanding
: polici ‘ a a coyote expanding the terri-
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A passage from one of Wittgenstein's notebooks suggests a model of how pica-
resque ecoftf‘lticism might conduct itselfl effensively in refation to the institution of
Hterary criticista as a whole. Wittgenstein asks, “What is it like for people not o
have the same sense of humour? They do not react properly to each other. It's as
though there were 2 custom amongst certain people for one person to throw %zo%he
a ball Awbich he is supposed to catch and throw back; but some people én;tead o;
throwing it back, put it in their pocket.” “Or what is it like,” he comainues “fi
sozlnebody to be unable to fathom someone else’s raste?” Allyoue f.amiii'alr’wi{;lz
Wittgenstein’s writing will recall how often he puts the ball in his packet v:/hen he
ple?tys t.he language game called phitosophy. He doesn’t do that simply because it
suits his humor or because he is perverse; he does it as a way of making a point about
how th,e game of language might be played differently by pl‘n’losopﬁcrs once the
recognize its almost purely conventiopal nature—once they realize thar , hilosopt ;
itself is structured like a game, as the saying goes. A

P‘.iouting philosophical convention was Wittgenstein’s way of imagining and in-
venting new games, and of liberating thought. Naturally, there were those who
C{)ulfl not understand what he was about, and they were quick to accuse hirln of not
i):jfmg ball. They thought his weiting was impertinent and erroneous, or simply ir-

evant; some even accused him of incivil: seckl Certai i
genstein was unwitling to i;;;;z;lliilg iitf;(:li;iéi:}ito e (l/e”a”?ly M
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zard to phi as 1 ] i in hi

g phifosophy as it was usually practiced in his day. They want to play ball
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to make an extreme stateme
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are enough champions of civ
and every one of you will rake care of that?

Seme readers of “Walking” wax sentimental about the saintly figure of the saun-
terer that Thoreau goes on to celebrate in the body of his essay. He interprets the
a doubie-barreled pun on +he Freach Swmte-Terrer, one who
n sans terre, without land or home or property of any
is said to be. A saunterer

word “saunterer” as

goes to the holy land, and ©
kind, and therefore not guilty of the theft that al] property
is a Sainte-Terrer who is also sans tevre, and 15 therefore the embodiment of all the
TFhoreauvian virtues,
However appealing the fi
ford ro ignore the abrasive qua
vimology {his i fanciful, and mist

None of its members, Thore

gure of the saunteres may be, T don’t think oae can af-

of vagrants who spenc
about church and st
ing social contracts, specifically those concerning language and its rightful uses, and
of thumbing one's nosc at established meanings and values. The Thoreauvian saun-

terer may therefore be a more picaresque and less saintly figure than is generaily

recognized.

When I disparage ecocriticism for ad
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Thoreau's essay. However, [ think it's best not to be oo lLiteral-minded about what
ons's book-length poem

»
®

hering to standards that are “merety civil
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constitutes wildness, Consider, for example, A, R, Amm
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aken) but also against his propertied audience.!
au implies, can be saunterers because they are the sort

I their days sitting “still in a house all the time” and worrying

ate For Thoreau as for Wittgenstein, puns agre a way of rewrit-

hegins “Watking” and the cutlaw im-
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Garbage, \".\f"hi(‘h seems to me to be a much more wayward text than most of the oth
ers that'mlgh.t be rounded up and gathered under the rubric of wiidne;s {the i Ot :
az.u‘i fiction of Edward Abbey come immediately to mind: wild, yes bu“t utteili%&}is
dictable, too). Since Ammons’s poem was published in 1997 and is ;n every se;ferrt;
the tc:rrz} a contemporary work, a fook at Garbage will Erlr:lrp refresh and revis J
sense of what wildness can mean, | o
‘.Ammons 1s (or rather, was; he died in 2001) a very sophisticated jokester, if not
a tncks.ter, a.nd although he has been celebrated for his contributiolns w0 rlmtz:rc O~
e{"ry, i inagine that Garbage sticks in the craws of more than a few of his fﬁis
There s t,he poem’s in-your-face ttle, to begin with; then there is the fact qut( h .
poem isn t much like Ammons’s shorter and more intensely iyric poems c-‘ t )
cially those from early in his career, which display all the belletristic Virtll;f;‘lei:M
are dc‘z‘l.sc with beautiful imagery and language, and are very tightly focus‘ed‘ b ﬂy
thematically ':mci intellectually. Garbage also has, to be sure, considerabl}: \LFZ) ;
charmAs, and ivisn’tlacking in inteliecrual high moments, cither. But much oft;e
poem is avuncular, goofy, and rambling, like an old man talking to himself, whil
other. parts of the poem are deliberately lowdown and impioﬁs even sﬁ; o
also like an old man talking to himself. What remains is often ste;ped in (re:;%m‘m)
ccn.ce, s.ome of it pleasandy sentimental, some of it painful and death-h'iuri?lél"'
again, Ei.kﬁ an f}lcf man talking to himself. The fact that it is the same old m;n {'1;: '
ing to himself throughout the poem gives Gardage its quality of wildness: ;ts v;ic;
i;}jhat of someone who is not only comfortable speaking without bounds {as
] orc—:.au might say), but is delighted to be able 1o do sa. I shéuid mention that tht
poens is set, for the most pare, in a garbage dump: Ammons was inspired to:pv i e:
Garbage by the sight of a mountain of trash towering over a landfill located n:'ii
Interstate g5 in south Florida. He is an incurable romantic of ar un re{cecier t:d
sort, one who takes his “mountain gloom and mountain glory” just 'p§ fi d1 :
and whetever he can find it For Ammons the alpine is a 'y ]f\ "15 1?: - i’[,
e o s a7 18 the aly a point of view: it doesn’t
Wh[?::;o;z;jil){ Am?-ons }nxght he sz}1d t.o have two modes, a Stevens mode and a
: ode, and in Garbage {as in his other long poems) the two modes con-
stamly m?erface‘, interact, and interpenetrate. Their endiess Clorilbim;tions and re-
combinations give rise to permutations enabling Ammons to insist (and ;[ think
Barry ‘Lopez should take note) that “garbage is spirirual” and that the garba
:T}mp is “where the consummations gather,” while never losing sight of the ?'zct thiet
is met 'S are me “spiri ‘ m
hamh:;g:):;i: ltlfitzE?S;Sg;h;th;rpzlw;ﬁ” g:r%)ag@ 13 still garhage, “false matter,
per et et oue o | or.( s-, i girbagc provides Ammons with a
L q g of the Botsam and jetsam of consumer culture {broken lawn
chairs and lemon crates, worn-out baby strollers, partially eaten hot dogs, spoile
ground beef, and the like), it also provides him with a Stevensian idea ofolrc;er be-
cause the garbage dump, far from being, as it was for many of the ;nodernist; an
emblemnatic wasteland, is for hoth Stevens and Ammons the ideal locus for conte’ny
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plating the creative nexus where culture and nature commingle and consummate
their relationship.

Tn his poem “The Man on the Dump,” Steven insists that “the dump is full of im-
ages.” Ammons agrees, and for him as for his predecessor, the dump is metropolitan
and pastoral, civil and uncivil, a monument to the folly of consumption and one of
the high temples of consummation. It is an uncanny place where, along with
Stevens, one might fttingly “murmur aptest eve.” In the garbage dump, one set of
qualities is composted back into the other, and cultare becomes natural again, not by
means of an epiphany but through more reliable and much less visionary processes.
Consumption, consummation, and recycling, whether of garbage or of poems like
“The Man on the Dump,” seem to be inevitable, whether we attend to them or not;
Ammons thinks we might as well attend to them.!?

Thoreau’s strategy was to speak on behalf of wildness from the wilderness: figu-
ratively from Walden Pond, and actually from the Maine woods. Thoreau wasa't
facking in sassiness, as many a passage of Walden and of The Maine Woods demon-
strates, but Ammons’s strategy is much more rebarbative: he speaks on behalf of
wildness from a landfill. Doing so enabies him to capture more of the figurative and
actual truth about culture and nature, and about what we desire and what we do
not. The garbage dump may be filled with “permanent waste,” 2 percent of which is
“disposable diapers, good to last / five hundred years: cute little babies” shit,” and
these would seem to be depressing figures, both numerical and poetic.!t Yer Am-
mons likes these figures because they establish the garbage dump’s importance as a
ceflection and, indeed, a repository of culture. Our most enduring monuments com-
memorating our presence on earth are likely 1o be the markers we don't really in-
“tend to leave behind, our by-products, which are “disposable” in only an approxi-
mate and relative sense of the term. Not every “heap of ruins,” to recall Popper’s
words, is going to have “treasured buried underneath” it Even so, Ammons finds

reason to be light-hearted: from the costive perspective of an old man forced ro dose
himself with soy laxatives, babies’ shit really is cute. [t may even be a subject fit for
Whitmanesque celebration.

The garbage dump’s accidental, uninteaded status as a caltural monument—
and the fact that it’s full of slowly moldering junk—doesn’t mean that it can’t be a
positive model of art, which very obviously isa't something that Ammons thinks of
solely in terms of the fashioning of priceless treasures (even if he is a poet who likes
to compose at the typewsiter, toting up his words on fat rolls of adding machine

rape). He writes:

I punched

out Garbage at the library and four ttles

swept the screen, only one, Garbage Feed,
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seeming worth going on to; and that was about
teeding swine right: so I punched Garbage [isposal

and the screen came bl i
d the screen came blank—nothing! all those

titles, row on row, of western goodies, mostly

worse than junk, but not a word on Disposal:

should have looked, 1 suppose, under Waste Disposal

but, who cares, I already got the point: [

- P
ww garbage is being “disposed” of—but what

Pwanted had gotten, a clear space and pure

Freedom to dump whatever, and this means most

of the catalog must go, so much that whar is

left will need nie computer to be kept track of

This passage pi ] k w
s passage gives us Ammons's take on afl those thi in’l

e P gl ke on all those things that, in Thoreau’s ords,

s munister and the school committee and every one of you” have been at such
AN to presery ke 7] : i ili s
P preserve. Like Thoreau, Ammons is also willing to dispose of “west
goodies” in order to create “a clear sp ‘ ey
- h ate “a clear space and pure freedom to dump whatever.” If
this sounds ic thilistic, consi .

0 nhﬁ cynical or nihilistic, consider that the landfll is also the sort of “clear

space” where wild things ¢ i ‘
[a re wild things congregate, where terns flit about and enjoy the same

u o
pure freedom to dump whatever,” s i '
] 1,7 50 that bird shit melds “enrichir i i
¢ fre : nelds “enrichingly ‘
e gly in with
Ammons shares FAu’s § 1l Vi
‘ kn s shares Thoreaw’s skepticism about crvility, but he is & fot more insou
clant a skeptic tha aueve W
antaskeptic than Thoreau ever managed to be. Te helps, of course, notro hea H
- * <

antaskeg 4 ar-
vard-educated New Englander and  transcendentalist pecul

: e tarly exercised ;
mat’tﬁrs‘nf the spirit. It also helps to be a southerner of 2 ce:‘tain)backgroicjac;tf}ri;
Esenf;ratlon, born and raised en a wbacco Farm during the Great Depression (bur
aotloose encugh to have been a sonar operator | 3 gt ing W
War I, a graduate student in C;—liif()l‘fiiﬂ,tl sc:{j;;lii];j{;]jl P?'Mi'ic'dl‘”mg Worid
Banks, a businessman in New Jersey, and finally a profes 1 Pfrmﬁpél o
o penesman tn New Jers ,’, n )'L pro (,.ssor.o pc.)etryat Cornell.
' ed past s what enables him to say, with his rrademark will-
ingness to use whatever terms seem handiest and with a subversive twinkle. “we’re
tmsh., Ple m)‘; wondrous.” Thoreau might never have made a goud picaro w’hatevt‘r
prodigies of pedestrianism he was capable of: he was too fastidious. Amn;ons is no-t
the le'ast hit fastidious. He understands that to be proaresque is not to finch at
trashln.c?s, teast of ail our own, and he is more than willing to admit the scandalous
proposition (scandalous, at Jeast, from Thoreau’s point of view) that “the intellect

can bC 1181 ,” HICT > ) § 3 j, 1 1
1 U b} NG l ecause it umportunes [hﬁ‘ SPErt tO0 mu ;? 1t }LISE f()l L‘ll@ 'lei(.f
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: ans ghat “we are alone in language,”

fit, roseate rearend and though “we ng Al T )
) 2 £ nay be alone in words.” Even the whales “can turn to tongue, crowch
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armpit, rock, s

boob, navel” “ :
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consider the perfumeries of slick exchange, their i | er the perfumeries of slick exchange”™ on a scale befitting
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ingness to address “the perfumeries of slick exchange” and “the words,” so that we can return language in general and : .
mixed means by which we stay attentive” should be regarded as exemplary by eco- guage in generaland our own words in particular
crisics. But they have followed Thoreau’s example too closely and interpreted it too

has been overly concerned with forms ol ex-

aren’t slick or mixed, but chaste and pu-

Ammons's will
1o something like thet e e .
g like their proper place in the pecking order of behaviors, human and
o i § . £

animal. He writes:

narrowly; as a result, ecocricism
change and means of staying attentive that
rified. Feocriticism has comported itself as if this were 2 world, as Ammons puts i,
aftertaste or post coital triste. 3 Instead of being a lone voice crying
" and take up a position

our cousins the birds talk in the morning: |

can tell the weather by their voices before

open my eyes: | know some of their “words”

“with no bitter

ought o “murmur aplest eve,
because | know, share with them, their states

in the wilderness, it, too,
alongside the man on the dump.

[fic did that, ecocriticism might become less and less of being and feeling: my cousins the

anxious about linguistic forms

of exchange and literary means of staying atcentive. That those aren’t everything robins tug worms up from the lawn and eat ther
they’ve been cracked up to be, that they are less unportant and more undefined than : ‘ ' A and et them
has been thought, is a point Ammons makes with wonderful vigor and, as always, dis- _ ;md. that gives me 2 piece of conflictual reality
i until Isavor the hog in my bacon, admire the

abase search for information on garbage and

mor. After he describes his dat
his computer screen (in the pas-

the disappearance of all those “western goodies” from
sage I quored carlier), he broadens his point about the virtues of “clear space and pure
freedom to dump whatever” by teasing out some of its implications for our self-repre-
ations of the world. Ammons writes!

arming hu
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al and sonic means for “alerting to dangers” ar
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commonality of language, of voc




