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ABSTRACT ONLY

Before explaining the demography of American mountain sheep and gosts,
some aspects of conventional pooulstion ecology are examined and found
wanting. In this discipline basic semantic problems lead to ambiguous,
meaningless hyootheses; smbiguous hypotheses cannot be disproven in
principle. The inherent logic of Janguape is confused with reality; the
term “regulation" 1s u=ed in 2 unrelated meanings; the term "population® is
reified and treated as substantive reality, not as a convenience of
language or convenlent fiction which it is. Moreover, it 15 assumed
wrongly that the "population” denotes a teleonomic, that is, goal-directed,
system. The ouestlion "How do oopulatiors control them=elves?" is not
amenable to sclentific Investigations end carmot be answered in that
semantic foomulation. Demography can be explalned by ssking how an
individual maximized reprocductive fltness In response to varying
envirorments. It is oroposed that individuals are to vary number and
phenotype of offspring to maximize fitness, teking as thelr cue the sumplus
of mesources sosred from malntenance. The extremes In phenotype
davalopment are labelled mairtenance and dispersal phenotypes. Attributes
of these phenotypes fit respectively with life under resource scarcity and
resource abundance, the latter linked usually to colonizing vacant
habitat. The amount of Tesources spared from meintenance toward
renroduction 15 a consecuence of the individual's adaptations as exercised
against the resistence of the erwiromment. Therefore, o multi-factorial
model of 3 basic comonents 1s used to explain demograohy; the mechanism of
the individual controlling phenotype strategy; the individual's
sdaptations; and the envirommental factors. What is referred to as
"pooulation control® is the statistical conseguence of phemotyplic
reproductive strategies (long-term) plus the resultant of Individual
(short-temm} actions maximizing reproductive fitness versus the resistance
of the environment. Soecies adaptations can be concefved as consisting of
& layars of constraints: thase typical of all individuals, of the sex-age
class, of the phenotype, and the day-to-day decision process of the
individual. These can be shown to be a variation In resource scquisition
or expenditure, and therefore in demography. The only resources
consistently avallable for reproduction sre thosa freed by cdeath of
adults. These resources could be used to maintain 2 extremes in
population, 1 consisting of maintenance phenotypes, the other of dispersal
phenotyoes. Such oopulations would vary only a 1ittle in biomass or size,
but would vary greatly in demographic characteristics and in their
responses to crises. Pooulstlons of dispersal phenotypes canmot exist for



long and will gravitate towards maintenance phenotypes. The extreme is 3
pooulation of urhealthy, ircompetent individuals, highly susceptible to
environmental vagaries. To predict demographic changes cne must go beyond
a model that deals only with the properties of numbers as conventional
models do. Some populations sre shle to clearly exhibit mechanisms that
stabilize population densities (show "pooulation regulation”) namely those
consisting of individuals of mainteznance nhrenotypes. Identification of
phenotypes permits conclusions sbout the extent snd timing of resource
abundance, as well as about environmental stresses, and offers insights
into optterns of colonizetion and extinction. It f= concluded that
mountaln sheep, by adiusting thelr phenotypic reproductive strategies to
available resources, can very reproduction above and below that needed for
meintaining population size. A long histery of stability with concommitant
shift to extreme mointemance phenotyoe characteristics, oredisnoses a
ponulation to 8 sudden decline from any number of causes, Sheep are seen
as recent colonirzors of North Amerieca, best sdanted where ever they have
scrass to ancestral alpine landscapes snd poorest adepted where they exist
on native American flora. Sheeo have spparently radiated In resoonse to
meoafaunal extinction, and their existence in deserts of the Americsn
Southwest is precarious due to Imsdeouacies in their sdaptations to that
environment. “ne such insdecuacy may be thelr lack of adaptations to
defensive plant toxins that co-evolved with the extinct megafaurna. The
impact of human activities is detrimental, In particular the introduction
of cesert-adapted exotics as well as "old Americans" such as the genus
Qﬂ%. Desert sheep characteristics are linked to a new contingency,
namely the availability of water in small, discrete, defendable amounts.
American sheep are @ rare examole of an arctic species colonizing southern
latitudas. wWrereas sheen do not readily resnond demonranhically to weather
chamges, =xrept by varying reproductive outout and phanotype of the young,
American mountaln goats respond sharply. This Is due to edult females
defending 1imited areas of steep cliffs on which they winter. Under
conditions of deeo snow the aggressiocn of females escalates, subordinate
females are evicted by domimant ores, ss are yearlings and meles, forcing
these to move out in sesrch of adeguate babitat. In hard winters these
sex-gge classes suffer beavy mortallity; so do kids despite the protection
afforded on a secure territory by their dominant mothers. In addition, the
resroductive perfomance of even domirent females declimes, Under
favoratle westher conditiors the adult femsles are oulite tolerant, which
leads to high survival of subordinates and a high renroduction by all.
This makes npat demography highly sensitive to weather, in particular to
enowfalls In winter. Since goats can be readily aliensted from their home
ramies, and since hunting mortality sppears to be additive, and since no
compensatory reproduction follows the death of adults; a serles of hard
winters, plus increased human encroachment and hunting, cen repidly depress
goat populations. Sheen pooulations of high density, living in open
1sndscapes are pulte resistant to hunting and mey show compensatory
reproducton in resoonse to decimstion. Sheep 11ving as maintenance
phenotyoes widely discersed on small patches of habltat within timbered
sreas are highly susceptible to decimation and will recover only slowly if
at all. Thelr fommer distribution can only be achieved artificially by
reintroductions and varlous artificial means to extend home ranges of
existing oopulations,
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