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observed patterns in terms of environmental fac-
tors. For example, certain receat studies of the
biogeography of individual species have sought ex-
planations through correlations with climatic (Nix
& Gilleson 1985) attributes.

gimil6ly, studies of the biogeography of com-
murritie s (Hnatiul & Hopkins 1981, Biological
Survey Committee 1984, McKenzie & Robinson
1987) have adopted sampling desiens that provide
quantitative assemblage data because such data-
sets retain spatial discrimination and are
amenable to the same analytical techniques as
descriptive emlogical data-sets. The last two of
the studies just cited ain at reasonably exhaus-
tive species composition data for a wide array of
organisms (so that a variety of different parts of
ecological networks are represented), at a large
number of quadrats (quadrat sampling designs 3c-
knowledge mnnectalce between species in an as-
semblage) positioaed to represent the geographic
extent of study areas more than 250 000 square
kilometres in area. Such data-bases provide data
of the "what and where" sort, at broad geographic
scales, that better represents entire ecological net-
work. They also yield insights into "how and
why'' similar to those provided by descriptive ecol-
ogy, but at regional scales. The latter is gained
thro"gh the identification of physical scalars such
as substrate, climatic or altitude gradients (Austin
9t aL 1984) that are strongly correlated with
biotic patterns, and by resampling the quadrats at
various points in time to monitor changes in
species composition across the entire district.
Members of the discussion group had indicated
concern that the value of biogeographic data was
limited because it had no value in elucidating the
ecological processes (the "how and why'') needed
to manage the biota effectively.

Sometimes biogeographic patterns have been
used as a basis for testing ecological theories such
as species interactions (e.g. competition and com-
munity structure), density-dependent habitat
selection, r - K strategies, mininum viable
population sizes, equilibrium theory of islald
biogeography, and species ricb:ress versus area
in rdation to habitat patch-sbe or habitat
heterogeneify. Examples hclude Hopper (7979),
Kitchener (1982), Hopkins & Hnatiuk (1983),
McKenzie & Rolfe (1986) and Moran & Hopper
(1987), as well as the recent interest in species
richness-area relationships (Kitchener et a!. 1980)
althougb, in the context of designing repre-
sentative nature reserve systems, SLOSS (single

small or several large) relationships have proved
too superficial (Zimmerman & Bierregaard 1986,
Shafer & Sansou 1986).

On the other hatrd, it has been difficult to do ex-
perimental biogeography; that is, to manipulate
biological and/or physical parameters across large
enough areas, or for long enough, to be termed
biogeography rather than ecology. As a rosult, at-
tempts to test hypotheses 66aselning the proces-
ses of ecological patterning at these larger
geographic or temporal scales have relied on
"natural experiments" (descriptive data) that cor-
relate patterns in species compositioq richness,
etc. with gradients in biophysical scalars or distur-
bers imposed on the region's biota (discussed
above). The problem of identiling causation
from "natural" experiments in ecology has been
discussed by Diamond (1983) and is aggravated
for biogeographers. At biogeographic scales it is
especially difficult to set up arrd maintain valid
"controln quadrats, yet these are needed to un-
talgle (isolate) the variety of disturbers, scalars,
and ongoing biotic processes present in natural
systems across study areas as big as regions. The
discussion group took the view that causes were
most likely to be identified thro"eh autecological
studies.

Thus, while biogeography has been able to
provide insights into 'how and why'' over Large
study areas (from correlations and other cir-
cumstartial evidence), the actual causes have rare-
ly been isolated. Nevertheless, when setri.g
priorities between management programs it is es-
sential to have the regional "what and where" con-
tefi and only broad-scale studies can provide
these insights in an objective manner; for in-
stance, such data allow planners to distinguish
localised events from regional trends that affect
the persistence of native species. Elton (191i6)
sumned this up as followq "it is one of the tasks
of ecological survey to provide the strategic set-
ting for population studies".

DlscussloN
T1here was no dispute among members of the
I dkcussion group that this "wbat and wbere"

(the regioaal coffexf) l3 fundamental ro seffng
priorities for the management of wildlife, al-
tho"gh it was pointed out that perhaps
biogeographic survey effort should be directed to
areas where resources were available to incor-
porate the findings into management activities.
Managers of large areas with limited rssources
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biogeographic data can provide for discriminating
and in-vestigating biotic patterns, and for using

the derived patterns as an explicit basis for set-

tine priorities for management.
ti was nointed out that distubers have been

rampant across Western Australia since settle-
ment by Europeans' and it was suggested that

these would have divupted biogeographic pat-

terns and would confound attempts to find
gradients in the physical environmenL tbat have
iuch a close correlation with the biotic panerns
discriminated that they can be used as scalars.
Would this reduce the potential value of quantita-

tive biogeographic analyses by thwarting attempts
at prediction? This was likely to be true for
groups of organisms (such as mannals) in which
nany species have decllned or become extinct
(see Baynes 1987, Boscacci g! al. 1987); for
others, such as reptiles and perennial plants, such

disruptions would probably not mask tlese
original pattems. Further work was needed to
find out the extent to which such masking had oc-

curred. Disturbances would create some
problems in monitoring (things were sure to be
qhenging anyway) but, in principal, some initial
"whai and where" was needed before arry soundly
based na.nagement decisions could begin.

Several members of the discussion group sug-

sested that data derived from sampling at

6iogeographic (regronal) scales would be too

sDarse to provide the detail needed to predict as-

simblage composition from such scalars'
Problens requiring further research were seen

with the intensity (how many organisms do you

need to sample?), efrent (size of the study-area
versus number of quadrats), timing (in relation
to seasonal and year-to-year chalges), and local-

ized or unpredictable events (fire, drought,
windstorms, tree-falls, etc.).

To dispell the pessimism, it was pointed out that

analysis of a biogeographic data-base recently col-

lected from the 260000 square kilometre Nullar-
bor District (McKenzie 9t al' 1987), in which

equal weighting was given to 373 species (com-

prising birds, reptiles, mammals and both

ephemeral and perennial plants), found very

ciose correlations between biological patterns atrd

sradients in a number of climatic a:rd substrate at-

iributes. During further investigations of this

data-base, canied out in conjunction with CSIRO
Division of Wildlife and Rangelands, a set of

predictive maps was derived using the identified

icalars; subsequent ground-truthing by sampling

at 10 new quadrats, substaatiated the predictions
with somewhere near 80Vo accuracy (for as-

semblage composition). However, most of the
Nullarbor District had a subdued topogaphy that
simplified the modelling.

There was some concern that broad scale
biogeographic studies would nol detect (or repre-
r"o0 r-" species; that generalized scalars would
give generalized predictions' Thus, reserve sys-
tems and priorities for ma.nagement selected on
the basis of these sorts of data would overlook
relictual and othor rare species. Such popula-
tions mmprise eKreme genot)?es so they are im-
portant for conserving genetic variation' The dis-
Lussion group agreed that systematic
biogeographic surveys were needed to evaluats
species status objectively. In assessing the status
o] Western Australian plants ftom Herbarium col-
lections, Marchant & Keighery (1979) found that
many plalts were considered "commonn because
they occurred along roads travelled by botanists
and that many "rare" plants belonged to remote
or inaccessable areas. The group also agreed
that as wide an array of species as possible

should be sampled though the inportance of com-
mon spocies should not be overlooked, a:rd that
particular priority in management, includhg the
provision of special reserves, would be needed by
populations of rare species. In this context,
studies that special.ized in rare species were

needed (and exist, see Hopper et al. 1982, Friend
et al. 1982, Christensen 1980) as a complement to
generalized surveys.

The use of biogeographic survey quadrats for

monitoring (by carrying out subsequent sessions

of sampling at the quadrats) was considered im-
podant and it was accepted that these surveys
can be designed for detectirg cha.nge through
time, though a wider range of physical data would
give better insights into the reasons for changes

observed in the species composition of as-

semblages.
Biogeography does not provide solutions to all

manisement issues. For instance, the above
model would have little value for saining insights
into the "how and why'' of marine systems because

of randomising affects caused by the mobility of
propasules (see Sale 1977). Even so, tie sam-
pti"g rttut.gy proposed for Ningaloo Reef during
subsequent discussion was quadrat / transect
based.

Management priorities and decisions that are in-

fluenced or determined by biogeographic data in-
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