














world. After all, the fishes are objectively
there in Ash Meadows, and the reason we are
concerned about them is thar they are unlike
fishes anywhere else. Species are not so much
like lines of latitude and longitude as they are
like mountains and rivers—phenomena ob-
jectively there to be mapped. What we want
to protect is kinds of desert fishes, not taxa
that taxonomists have made up to classify
them. Humans do not want to protect the
labels they use but the living process in the
environment.

Taxonomists from time to time revise the
theories and taxa with which they map these
forms. They make mistakes and improve their
phylogenetic knowledge. They successfully
map numerous species that are distinctively
different. Beyond that, we can expect that one
species will slide into another over evolution-
ary time. But the fact that speciation is some-
times in progress does not mean that species
are merely made up, instead of being found
as evolutionary lines articulated into diverse
forms, each with its more or less distinct integ-
rity, breeding population, gene pool, and role
in its ecosystem. That one river flows into
another, and that we make some choices
about what names to apply where, does not
disprove the existence of rivers.

We can begin to see how there<€an be duties
to species. What humans ought to respect are
dynamic life-forms preserved in historical
lines, vital informational processes that persist
genetically over millions of years, overleaping
short-lived individuals. It is not form (species)
as mere morphology, but the formative (speci-
ating) process that humans ought to preserve,
although the process cannot be preserved
without its products. Endangered “species” is
a convenient and realistic way of tagging this
process, but protection can be interpreted (as
the Endangered Species Act permits) in terms
of subspecies, varieties, or other taxa or
categories that point out the diversity of life.

Our concern is with the products of the pro-
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cess, but it is just as much with the process
itself—as much with speciation as with spe-
cies. Here fishes in the desert are of concern
whether or not the edges between species are
sharp. Where the edges are clear, we have a
well-defined product of the evolutionary pro-
cess. Where the edges are transitional, we
have the process under way. As we.have al-
ready noted, Cyprinodon milleri, the Cotton-
ball Marsh pupfish, was first described as a
species separate from C. salinus, the Salt
Creek pupfish in nearby Salt Creek. It is smal-
ler and more slender, with a more posterior
dorsal fin and a marked reduction or com-
plete absence of pelvic fins (Soltz and Naiman
1978). But LaBounty and Deacon (1972)
found evidence that at high water they may
mix and interbreed; R. R. Miller (1981) found
similarities in tooth structures; and C. milleri
is now considered a subspecies of C. salinus.
Still, the discovery that this fish is only a sub-
species is no reason for less concern; it is
reason for concern that speciation under way
be allowed to continue.

The Death Valley area, including Ash Mead-
ows, is a good place to see what is wrong with

- a proposal sometimes made that—while we

do want to preserve all the species of mam-
mals—with fishes, especially nongame fishes,
it is enough to save at the genus level. Perhaps
one Cyprinodon will do; they are all pretty
much alike. Extending the same logic to 1n-
sects, unless they have special economic or
ecosystemic importance, saving beetles at the
family level is enough. One member of the
Ptiliidae will do. But that kind of representa-
tive saving does nothing to save the speciating
process. Species are most similar where the
speciating process is fecund; there the dynamic
lineages are profuse and procreative. This
speciating fertility would be reduced to noth-
ing if but one such species were preserved.
Even saving a species in a hatchery stops
speciation. A species removed from the full set
of interactions with its competitors and neigh-
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bors no longer works as it formerly did in the
biotic community. A species is what it is where
it is. Wild fish brought into hatcheries are
soon selected for hatchery conditions, and the
genome deteriorates, sometimes within a few
generations (Meffe 1986). This is especially

true with groups of fishes that speciate

rapidly, groups that often include the en-
demics. Ex situ preservation, at times vital to
the survival of a species whose habitat hu-
mans have radically disturbed, can never be
more than an interim means to gain in situ
preservation. We want to protect endangered
speciation as well as endangered species.

Vanishing Desert Fishes and
Human Development

These speciating processes and their product
species will come to a stop—if present devel-
opment trends go unreversed. The Endan-
gered Species Committee of the Desert Fishes
Council identified 164 fishes in North Ameri-
can deserts as endangered, vulnerable, rare,
or of indeterminate status and suspected to
be of concern. In addition, 18 fishes have al-
ready become extinct (J. E. Williams et al.
1985). In the West, Deacon (1979) listed 55
taxa (species and subspecies in 26 genera) of
fishes that are extinct, epdangered, threat-
ened, or of concern. Four species and 6 sub-
species in 6 genera have become extinct in re-
cent decades. A fifth species feared extinct has
been rediscovered (Pister 1981a). In Arizona,
81% of the native fish fauna is presently clas-
sified or proposed as threatened or endangered
by state or federal agencies. In New Mexico,
42% are in trouble; and California, Nevada,
and Texas fishes are in no better shape (J. E.
Johnson and Rinne 1982; Rinne et al. 1986).

Most of the big-river fishes endemic to the
Colorado River basin are in grave danger;
three (Colorado squawfish, humpback chub,
and bonytail) are listed as endangered, the

fourth, the razorback sucker (Xyrauchen
texanus), is reduced to scattered individuals
in all but Lake Mohave, where adult fish are
of great age (thirty years or more) and are not
being replaced. Unless there are sustained re-
covery efforts, the sucker is predicted to be
extinct in the lake by the year 2000 (Minckley
1983; McCarthy and Minckley 1987). The
bonytail is functionally extinct; only a few
rare individuals exist. Behnke and Benson
(1980:20) said of the bonytail’s demise, “If it
were not for the stark example provided by
the passenger pigeon, such rapid disappear-
ance of a species once so abundant would be
almost beyond belief.”

The cui-ui (Chasmistes cujus) is endemic to
Pyramid Lake, Nevada, a deep, large Pleisto-
cene remnant. Withdrawal of upstream water
has reduced the lake level more than 20 m
and endangered the lacustrine sucker, which
is now maintained in the lake by hatchery .
reintroductions and by providing assistance
to the spawning run (Scoppettone and Vin-
yard, this volume, chap. 18). The U.S. Fish and
Wildlife Service estimates that more than
thirty-five species of southwestern fishes will
need some type of artificial propagation if
they are to survive (J. E. Johnson and Rinne
1982; Rinne et al. 1986).

The native fish fauna of North America has
been tampered with possibly as extensively as,
and certainly more rapidly than, the fish fauna
of any other continent—by introductions of
“game” and elimination of “trash” fish, by
dams, pollution, and erosional sedimentation,
and by thoughtless development, together
with the accidental results of development
such as introduced parasites and diseases. Of
the endangered and threatened fishes of the
world, about 70% are in North America
(Ono et al. 1983). Of fish species in the United
States and Canada, 56% are receiving some
degree of protection (J. E. Johnson 1987a).
The fishes in the United States have been as



disturbed as any other faunal component,
more so in the West than the East, and most
of all in the Southwest (Moyle et al. 1986).
Sixty-seven non-native fishes have been intro-
duced into the Colorado River basin (Carlson
and Muth 1989, in press).

The fishes of the West are like the birds of
Hawaii. Both have a unique past natural his-
tory; both have been disastrously upset by the
arrival of modern culture; both have a doubt-
ful future. Desert fishes evolved in oases in an
ocean of sand; Hawaiian birds evolved on is-
fands in the sea. Both are bellwethers, casual-
ties of explosive development. Of sixty-eight
species of birds unique to Hawaii, forty-one
are extinct or virtually so (Ehrlich and Ehrlich
1981). If there is any place in the United States
that today approaches and even exceeds the
catastrophic extinction rates of the geological
past, it is in Hawaii and the West. Extinction
rates rise with development rates.

Development seems like a good thing, but
we cannot really know what we are doing in
the West until we know what we are undoing.
What is evident in the West is its develop-
ment—condominiums, dams, highways, shop-
ping centers, mushrooming cities. Less evident
is how this cultural development is bringing
about a tragedy—the catastrophic collapse of
evolutionary developments there since the
Pleistocene and earlier, a collapse unprece-
dented in scale since Tertiary times. Irreversi-
ble destruction of the generative and regenera-

tive powers on earth cannot be the positive.

“development” that humans want.

This is why arguing the matter in terms of
sport fishing versus trash fish (as was done in
the Green River poisoning) is blind to what is
really going on. Sport fishing does not justify
the extinction of fish species that offer hu-
mans no fun. That pits trivial, short-range,
nonbasic human pleasures against long-range
evolutionary vitality. The deeper issue is re-
spect for life, not “optimum enjoyment by the

Fishes in the Desert 10§

public.” No non-native fish should be stocked
in desert waters unless it has been determined
that this practice does not adversely affect
(officially or unofficially) threatened or en-
dangered species. (This is the US. Fish and
Wildlife Service policy for listed species in the
Colorado River basin.) Non-native fish pre-
sently adversely affecting such species ought
to be eliminated. The reintroduction of van-
ished fishes into their historic ranges ought to
have priority over sport fishing.

Even to argue the matter in terms of water
development requires caution. Not all water
use is vital. Often one is trading bluegrass
lawns, new golf courses, and two showers a
day for shutting down evolutionary history.
The Devils Hole pupfish was threatened by ir-
rigation drawdown so that a few thousand
cattle could be raised on land clearly marginal
for that purpose (Deacon and Deacon 1979;
Deacon and Williams, this volume, chap. s).
After that, until Preferred Equities sold its
holdings in Ash Meadows to The Nature Con-
servancy, the threat to Ash Meadows was
water development for a pleasure city (Adler
1984). Not even a pleasure city justifies trag-
edy in natural history!

Some who claim to be forward-looking will
reply that the American West is in a post-
evolutionary stage; the current story there is
culture, and the latest chapter is the twen-
tieth-century boom. The old rules do not
apply. For millennia development took place
through natural selection; development today
takes place through real estate agencies and
state legislatures. Nature must give way to cul-
ture. You cannot allow a few relict fish to hold
up progress. Or, if you like, the old rules do
apply even after the advent of culture: the
fittest survive, and these archaic fishes cannot
compete. Culture triumphs. That is the way it
is, and that is the way it ought to be!

But before humans undo the natural history
of the desert, we ought to ask whether cul-
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tural development compatible with a respect
for developments going on independently of
our presence is possible. In the first decade of
the Endangered Species Act there were 1632
consultations on possible adverse effects to
endangered species by federally sponsored
projects in Arizona, New Mexico, Texas, and
Oklahoma. Only 13 resulted in jeopardy
opinions, and in all 13 cases alternatives were
found to alleviate the impact (J. E. Johnson
and Rinne 1982). That does not mean that de-
velopment will never be seriously constrained
by efforts to preserve species, but it does indi-
cate that forms of development compatible
with preservation are possible.

Is it not the time to reconsider whether
the “enlightened management of aquatic re-
sources for optimum use and enjoyment by
the public” is all there is to be said? Is it only
a matter of exploiting resources, or is it also
one of admiring the sources, the creative pow-
ers that wrought the land we would now man-
age entirely in our self-interest? From that per-
spective, the deepest reason to deplore the loss
of these fishes is not senseless destabilizing,
not the loss of resources and rivets, but the
maelstrom of killing and insensitivity to forms
of life and the sources producing them. This
final imperative does not urge optimal human
use and pleasure, or prugent reclamation, but
principled responsibility to the biospheric
Earth.

Duties to Desert Fishes

These fishes are objectively there! That pri-
mary, long-standing biological fact is one
premise of the argument. After that, we go
astray if we emphasize anomalous luck as a
second premise, or inevitable natural extinc-
tion as a third premise, or if we treat human-
caused extinction as equivalent—biologically
or morally—to natural extinction. The argu-
ment begins to move toward another conclu-

sion if, for instance, after the primary biologi-
cal fact that the fishes are still there, we posit
a remarkable biological competence (instead
of luck) as a second premise. Then we put as
a third premise that speciation is still going
on in the desert (along with inevitable extinc-
tion) and, fourth, we distinguish between nat-
ural and human-caused extinction rather like
we do between death from old age and murder.
We initially suppose that desert fishes are
dead ends in the evolutionary process; active
speciation is being shut down, and the few re-
maining fishes are anomalous relicts. But that
is to misjudge the story. Fishes speciate exten-
sively; there are more species of fishes in the
world than of all other vertebrates (mammals,
birds, reptiles, and amphibians) combined.
Fishes can speciate explosively. In fishes, speci-
ation has taken place spontaneously during
recorded human history (Greenwood 1981);
fishes are the highest phylogenetic category—
the only vertebrate taxon-—in which this is
known to have happened. In less than five
thousand years, since ancestral Lake Manly
in Death Valley dried up with the retreat of
the glaciers, different Cyprinodon species
learned to survive in remarkably different en-
vironments—in shallow streams and marshes,
in groundwater springs, in water as salty as
the sea, in thermal springs, in springs where
water levels fluctuate widely, in hot artesian
wells dug by humans. Some survive in envi-
ronments as constant as any known in the
temperate zone; others live in environments
that fluctuate widely from cold winter rains to
summer heat. About all Cyprinodon seems to
need is water—any kind, place, or amount—
and a little time to adapt to circumstances.
Though a place like Ash Meadows is a freak-
ish anomaly, the life that prospers there has
extraordinary vigor forced to ingenious modes
of adaptation. Accidental life is matched with
tenacity of life. The hardy, sprightly Cyprino-
don diabolis has been clinging to life on a



small shelf of rock for ten thousand years or
more. No other vertebrate species is known
to exist in so small a habitat (Pister 1981b;
Deacon 1979). This species “has evolved in
probably the most restricted and isolated habi-
tat of any fish in the world” (Soltz and Nai-
man 1978:35). We begin to wonder if there is
not something admirable taking place as well
as something accidental, something excellent
because it is extreme.

Although the West is as dry as it has ever
been in geologic history, and its fishes are as
stressed as they have been in millennia, there
are no signs of incompetence in the remaining
fishes or of the slowing down of speciation.
Death Valley Cyprinodon evolved into four
species in at least twenty-eight populations
(twenty remaining, eight exterminated by hu-
mans), with almost every population of C.
nevadensis exhibiting evident differences.
That shows an unusual capacity for rapid evo-
lution (McNulty 1973). Desert fishes “present
one of the clearest illustrations of the evolu-
tionary process in North America, rivaling in
diversity the finches of the Galdpagos Islands
which first caused Charles Darwin to crystal-
lize his ideas on the evolutionary process”
(Soltz and Naiman 1978:1). Relicts of the
past, these fishes also live on the cutting edge
of adaptability. They are endemics, and—far
from being evidence of any biological incom-
petence—that attests to their specialized
achievements in harsh habitats.

The same is true with hundreds of endemic
fishes, reptiles, amphibians, invertebrates,
and plants throughout the desert West. Even
though fishes have been less common in the
increasingly arid environment in recent times
than in earlier eras (fishes in the United States
as a whole were not), these desert fishes per-
sisted more than ten thousand years in hun-
dreds of endemic species. Before Europeans
arrived in Arizona, California, and New
Mexico, there was no end in sight for the fish.
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Pushing on at the edge of perishing, in their
struggle for life they offer 2 moment of peren-
nial truth.

In terms of conservation biology, the hu-
manist scientist thinks that conservation biol-
ogy begins with human concern. But conser-
vation biology has been going on in the desert
since before Pleistocene times. The pupfish, the
squawfish, the woundfin—these are projects
in biological conservation; these species have
been conserving their kind for ten thousand
years; they have been passing into transformed
species tracking fitness in their environments.
What human conservation biologists should
do, arriving in this dramatic natural history,
is admire and respect biological conservation
taking place objectively to their conservation
goals.

The wrong that humans are doing, or allow-
ing to happen through carelessness or apathy,
is stopping the historical flow of the vitality of
life. One generation of one species is stopping
all generation. Every extinction is an incre-
mental decay in this stopping of life—no small
thing. Every extinction is a kind of superkill-
ing. It kills forms (species), beyond individu-
als. It kills “essences” beyond “existences,”
the “soul” as well as the “body.” It kills birth
as well as death. It kills collectively, not just
distributively. It is not merely the loss of po-
tential human information that we lament,
but the loss of biological information, present
independent of instrumental human uses for
it. At stake is something vital, beyond some-
thing biological.

This superkilling is unprecedented in either
natural history or human experience, and it is
happening now in Arizona, New Mexico, Col-
orado, and Nevada. European Americans ar-
rived in the West a few hundred years ago and
gained the technological power to become a
serious threat to fishes only a few decades ago.
True, the issue faced here—desert fish—is not
the whole global story. But it is an increment
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in it. “Ought desert fish to exist?” is a dis-
tributive element in a collective question,
“Ought life on Earth to exist?” The answer to
the local question is not identical with that
of the global question, but the two are suffi-
ciently related that the burden of proof lies
with those who wish to superkill the fishes
and simultaneously to care for life on Earth.
1f these fishes become extinct, that event alone
will not stop evolutionary development else-
where on the globe. But it will stop the story
underwater in the desert. Life is a many-splen-
dored thing; fishes sparkle in desert waters.
Extinction dims that lustre.

Can humans reside in the desert West with
a respect for place, fauna, and flora? Is there
not something morally naive about one spe-
cies taking itself as absolute and regarding ev-
erything else relative to its utility? Though we
have to make tradeoffs, do not these excep-
tional fishes claim our responsible care? They
are right (fit) for life, right where they are, and
that biological fact generates an ethical duty:
it is right for humans to let them be, to let
them evolve.

A Developing Ethic

Nature has equipped Homo sapiens, the wise
species, with a conscience to direct the fearful
power of the brain and hand. Only the human
species contains moral agents, but perhaps

_ conscience is less wisely used than it ought to

be when it exempts every other. form of life
from consideration, with the resulting para-
dox that the sole moral species acts only in its
collective self-interest toward all the rest.
Among the remarkable developments on Earth
with which we have to reckon, there is the
long-standing ingenuity of these fishes, under-
water in the desert; there is the recent, explo-
sive human development in the American
West; and there ought to be, and is, a develop-
ing environmental ethic. This is the biology of
ultimate concern. _

The author appreciates critical comments
fromR. J. Behnke, C. A. Carlson, D. A. Crosby,
and E. P. Pister.
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