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Scale and Hierarchy

The distinction between scale and scale is fairly clear for natural systems. Scale
involves more or less arbitrary amounts of a given measure. We produce nested
units for time, space, weight, and so on, but these too are basically arbitrary
(how numerous yards in a afar?), and the units are orders, or classes in the
philosophical sense a gram of gold weighs as important as a gram of hydrogen.
From a macro evolutionary perspective, scale may be most intriguing in terms
of whether evolutionary marvels viewed on long temporal scales flow easily and
predictably fromthose observed over the shortterm, and marvels observed atthe
parochial, international, or global scale also flow from those observed locally. In
at least some cases they putatively do not. Empirical exemplifications, important
because they weren't anticipated from dominant propositions and models of the
time, range from the morphological counterpoise or non-directional arbitrary
walks common in the reactionary record at the 1 — 10 million- time timescale,
rather than the sustained evolutionary metamorphoses formerly anticipated
in light of the evolutionary responsiveness of original populations on periodic
or decadal timescales, to substantiation that mass extermination events can
qualitatively change survivorship patterns and therefore re-direct evolutionary
circles in ways not prognosticated from dynamics in calmer intervals. Similar
prophetic failures, which need not do in all times, places and clades to be
applicable, don't inescapably bear new processes to operate at those scales,
but at the veritably least indicate that macro evolutionary proposition cannot
correspond of simple extrapolation of short- term, original models and empirical
issues.

Several natural scales have been defined, each with its own rules and
counteraccusations, but the principal abstract focus of macro evolutionary
proposition, and this review, is a genealogical scale comprising genes,
organisms, demes (genetically defined conspecific populations), species,
and clades. Macroevolution is frequently anatomized using another scale
that of formal taxonomy, constantly concentrated at the rubric position, in
part to reduce species- position slice impulses, but also as a rough deputy for
ecological and functional diversity. Although taxonomic species are notoriously
private, substantiation is accumulating that rubrics, while amiss, correspond
sufficiently to genealogical units that they can frequently be used as delegates
for low- position clades, i.e. monophyletic clusters of analogous species, and
an analysis of inheritable distances finds that the lower taxonomic species are
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more similar across orders, classes, and phyla than generally assumed.
Macro evolutionary Currencies

Biodiversity can be measured in numerous ways; three macro evolutionary
currencies that have entered special attention are taxonomic uproariousness,
morphological difference, and functional variety. These variables tend to be
astronomically identified, and the use of advanced taxa as rough delegates for
difference and functional variety has been validated constantly, although similar
connections tend to break down at finer timescales and among geographic
regions. Further, advanced taxa tend to correspond to functional groups or
adaptive zones for creatures, but major factory clades frequently resolve along
reproductive lines with multiple conjunctions in phenotype and function.

Each macro evolutionary currency has its own literature and styles, which
impedes conflation and the development of integrative models. Progress
towards integration has begun with the recognition that different criteria and
different data types (e.g. nonstop and separate characters in morphology) have
different parcels and therefore relate to the others in complex but meaningful
ways. For illustration, a clade that occupies a constant volume in morphospace
(i.e. in a multidimensional space constructed from morphological variables with
organisms colluded as points within that space) but diversifies taxonomically will
decline in one crucial difference measure, the mean pairwise distance among
taxa, as taxa accumulate in the space. Because the times and places where
the different currencies are least identified or most explosively nonlinear in their
connections — as in some major diversifications and demolitions, as bandied
below — are of important interest, evolutionary models must go beyond the
deputy supposition and treat the different currencies singly.

Contingency

The hierarchical frame is essential, but mechanistic models are delicate because
macro evolutionary issues also depend heavily on contingency, in its multiple
senses. The two main evolutionary operations of the term involve (a) chance,
or changeable events, and (b), history, in terms of both natural and foreign
factors, i.e. the raw material handed by the natural realities under study at any
hierarchical position, and their once environmental environment. From a macro
evolutionary viewpoint, these generalities are reciprocal “ chance” implies that
the same original state can produce different issues, indeed if subordinated to
analogous pressures, whereas “ history” implies that different original countries
can produce different issues, indeed under analogous pressures.
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