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Just as theré are well-designed
houses that are safe and enjoyable
places in which to live and there
are badly designed houses which
bring misery and hazard, so too
is design necessary for effective
narture reserves, parks and other
kinds of protected areas.
Unfortunately plants have too
often been ignored or discounted
in the planning and design of
conservation areas, and this can
lead to disastrous consequences
for the survival of many plant
species. Yer techniques to design
nature reserves for plants are
becoming increasingly diverse
and complex. It is time to take
stock of and promote this grow-
ing ‘tool box' of approaches.

|‘l:'\||1|-;' have conserved plants for proha-
l'.ul}' as long as they have vsed them. In
India and China, sacred proves have
existed for millennia as sources of medic-
inal plants and seed, Even furcher back,
certain p|:u_'-.'s were taboo o visi, inhabin
or damage, closely linked ro religiows and
mntmunir} CUATONS, {[.]‘I_'!ili'ﬂ‘ here was
inceemental, with decisions abour che
size and boundaries of chese sancruaries
made slowly over generations. The colo-
nial pericd and induscrializaon woder
mined and discounted earlier craditions
and valuable local knowledge, In the lat-
ter half of the 19th century, the Matonal
Parks movement mareked the beginning
of medern conservation but, despiee s
good intentions, the emphasis on large
mammals and wilderness panoramas has
not provided effecrive protecrion w the

Bntish Eclersbea Ministry of Famests

Design for
PLANT CONSERVATION

BRENT INGRAM explains how to set the

boundaries of a nature reserve for plants

full array of plant communities, species
and genes.

The emerging role

of conservation biology

In rhe last three decades, more sophisri-
cared means have -:'||||.'|g|_'|,| 1 CON&Erve
vegetation and biological diversiey in net-
works of protecred arcas. These aim 1o
protect all plants and animals “equally’,
Oirre Frankel in Auscealia and Michael
Soulé in the USA have been leaders in
setting more precise conservation objec-
ives for nature reserves and showing how
r|'|¢ I_,Ill:lii,q' uF-:l}ljn;'l.fiw'.\ :lli:e'q'l,:‘ |;|L'|;|\i,|::-|z\
en location, size and management,
Known as ‘conservation biology'. this
new approach focuses on life historics,

minimem viable p1_r|_:l|,||al.i|,:-|| sizes amd

landscape processes. The key ingrediens
of conservation biology are the organism,

the CUosYsiem and the :.pn._'l;ifli-\_ characrers
af the site and its broader landscape,
Cieneralizations end 1o be debunked —
for example we no longer assume thar
what |||i|:=]1l comserve cerain animals will
ensure the long-term survival of all asso-
ciaged plants.

P‘;lull_llnil ;|||}'. EJ_I." hlll,rwillg |||)w L Liodi-
serve some species more securely, conser-
varion biolegy can lead re inadequate
prarecrion for orher species. 'Favoured'
Species r|.'|||;| L1 |:-|,; plu:n.'l'.ll.'d ],rl._"-:':l LTS
seience of ceonomics sugpests that their
conservation is particularly lucracive, use-
ful or straregic. The problem is thar these
|.'|'||5n-;_'|'| :.J_‘u"l;:l.','; aft (1] -\;E'l:iu;:"{'. Asg CONEETva-
tivn prioricies change, so too do the
requirements for the minimum size of 2
narure reserve and ics houndaries and
L EREC e,

Clarifying goals and
nhj ectives

So, befare designing a narare reserve for
plants, we have o be
clear on the |,:-||j|_-'|;

tives, Which species
do we want o ensure
survive? [ we wanr
the area, or part of ir,
to remain a grassland
or w change through

Fragmentation of a
temperate rainforest,
at Tofino Creek,
Clayoguot Sound,
Vancouver, 1990,
Except for the
SUAre reserve
[centre), nearly all of
this area has since
been destroyed by
clearcut logging. The
square remaining is
too angular and too
isolated to be a good
reserve design.
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Some common sense principles
for planning nature reserves

Mo reserve is an island. Each protected area muse be wiable on s own, bur
long-rerm success inevicably involves links co nearby conservarion arcas. Reserve
boundaries muse be ser in cerms of a broader, distice-wide nerwark of protecred
arcas and management zones,

Scientific and social information is vital. A proteceed area is only as effective as
the daca, rh-:ur}r and pm_ig:mjum thar wene into its :ir_'xig;n. Research must :LF\-\"J}"S
pr-:ctdr_' planrrillg and drsign.

Everything will change. Science is in perperual Ao, so g design appropriate in
19496 may well need o be altered by 2006 or 2016 as more data and projecrions
arc available,

Never design 2 protected area without conducting some of the feld work
voursell, Ton many decision-makers have missed practical derails because they
WETE NCVEr n-gite.

Plan comprehensively but expect endless fine-tuning, Manire rescrve
boundaries are meant to be expanded, Avoid loss of reserve areas at all costs, but
expect o need to expand the reserve and connect wich other reserves in furure,
Avoid making commitments not to expand and connect reserves,

Target whole communities, snccessional pham and coosystems for prmectian
rather than a small number of species. Rare and threatened species often need
special or immediare arrention, but if the broader requirements for their
ecosystems are not included in designs, reserves will not be viable in the long
Term.

Incremental additions to nature reserves are inevitable. "Master plans’ are nat
forcver. Muddling with slow expansions over rime is often more cost-cflective in
terms of staff, fiscal and polirical ‘capiral’ than spectacular solutions chat are
difficulr o affard or implement, and may be resented by some sectors in society.

Confront animal conservation biases with vigilance, humour and panache,
Early on, any assumprion that effective plant conservation automarically follows
animal conservation must be uncovered and wedully confronted. Expect to
provide basie information en plane species and rheir conservation requirements
and to emphasize their compararive imporaance.

Ownership and jurisdiction aspects of a reserve design are less important than
the levels of cooperation. Ax was learned in Britain years ago, effective
conservation can involve a patchwork of jurisdictions and ownerships il there is
the will to protect wild plants, In contrast, plant conservation in areas owned by
a single public agency, as often occurs in North America, can be incffeceive
withour instirutional will and coordinanaon,

Neighbour cooperation is essential. Uniil all neighbours are “on board',
through ar least 2 vague commitment 1o conserve some habirar or species, there
is no poine in going o the rouble of carefully mapping an oprimal reserve
broundary,

E.mPhasin- a range of Iong-[c:m human needs for pla.nt conservation rather
than short-term economic utility. The last two decades have shown us thar
rationales for conservation centred on market values alone, such as for genetic
resources or pharmaceuticals, lead to incomplete protecrion and often fail
convinee the public. There are many reasons — social, ethical and aestheric = o
conserve plants, Marker indicarors and money values provide only a parrial
picture,

ngum 1

Area to boundary ratio

Less good Best
The greater the length of the edge of 2
reserve in reladion o it ares, the grearer
the need to regulare land-use in the
surrounding area,

Figure 2
Single large or several
small reserves

UDG

il

Easier to manage More difficult to manage

Oine large reserve is ofeen less vulnerable,
casier to manage and pequires less restric-
tions on adjacent land-use cthan several
smaller ones, Bug, several smaller ones
may be needed to cover all the plant
communiries, species and genes needing
procection

Figure 3
Follow natural landscape units

Best Less good

Reserves with boundaries thar follow
natural landforms and landscape
processes, such as patterns of succession,
tend o be more viable than ones thar
have scraight lines as boundaries.
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narural succession inm woodland? What
do local people want from it? These are
the sorts of questions thar have 1o be
answered. Behind every conservation
decision 15 inevitably a biv of fivouriasm
for parricular populanons, species and
ccosystems, A network of reserves should
be a balance so thar ne species or habiar
is dangerously neglected.

In most nature reserves, the boundaries
are very porous and the ol areas are
per small e be viable in rhe long rerm,
Here, the objective should not he to see
the reserves as isolated ecological sshands,
bur racher ro see their boundaries as a
membrane that links natural core areas
though buffers of less narural bor regu-
lated areas to the surrounding landscape,
Mo reserve is an island bur rather pare of

a network.

There is always more than one way o
conserve plane diversity and most nacure
reserve decisions involve various ‘trade-
offs' with the short- and long-term needs
of local people. For these reasons, one of
the most difficule aspects of designing
nature reserves is setting boundaries thar
will fir in as far as possible with shifring
political circumstances,

By recognizing as many possible trade-
affs as g.ws-a:l‘lh'. there are beeer chances
ot tinding a scenario’ thar mighr worls,
including regimen, boundanes and regu-
lations, Tr is impormant o make rthese
assessments as early in the design process
A% E'Ii'l.'\-.\.|_|1|';_'. | wonld SUZEESL that MERY

Ereat Ingram

Some nature reserve designs for particular conservation objectives
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A, Rare and endangered species,

Ifanly a few populations and narural
habitat remain, it may be necessary 1o
include all fragmenrs af narural habicar
regardless of their condition and w apply
a high degree of management 1o them,

specics, even rare or endangered ones,
may he mare adaprable and able o per-
sist in a range of conservation regimes
than can the adjacent human communi-
ties with their growing cconomic expec-
TLLIO0S.

The next step is o choose che best strare-
gy for the reserve concerned. The choice
here mighe be berween a single large

reserve that would nar reduire mich

B. Rare species in a rapidly dwindling
habitar,

The sites of rare and endangered species
can provide the cores of larger
conscrvarion areas and act as powerful
anchors for consecvation af a broader
rcg]nlml CCOSYEIEM,

management but might be costly 1o
establish, and 2 ser of small scarrered
reserves that mighe be cheaper o create
but would require the land wies in che
surrounding areas o be tightly regulared.
Because a nature reserve s never truly an
island bur is vulnerable 1o adjacent land
use, pollution and introduced species, it
is berter o agree on an overall straregy
before serling the boundaries.

The process of design

With rhe abjecrives and srrategy in place,
we can begin to consider the mere tech
nical aspects or “design crireria” and so
determine the overall location and shape
of the reserve, Reality comes in wo play.
First, there is often the bleak fact that [
tle remains of the nataral habigar 1o sup-
porr a particular planc species. Where
habitat is being rapidly destroyed and
there is lirtle rime far SUrvVeYs, as for

Tropical rainforest, Siberut Biosphere
Reserve, Indonesia. Many forest peren-
nials occur in low population densities.
Reserve design must include sufficient
population sizes and large mosaics of
highly dynamic successional phases.
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C. Wild plant generic resources,
im:lu&ing wild crop relatives.

At least one large, contguous population
across 4 range of environments is needed
ro- maineain resilience, fieness and rarer
grnes. Such a reserve showld he _plncﬂl
near the centre of the species” distribu-
tiotr. Many smaller populations on the
ecotypic extremes (&g one at its highest
altitude, ones ar the edges of fs namral
range) should be proteceed as well, since
these will maingain the marer geses and
the populaticns mest subject o evalu-
tion through natural selecrion.

example in large parts of tropical Asia and
Larin America, cemtres of diversite such as
Pleistocene {lce Age) |'<;!"||g|i;1 can be
chosen as ‘good bers' o conserve a large
number of plant species.

Conservarion biolegy now offers rech-
migques 1o translare precise objectives into
effective designs on the ground. It can el
us, for example, the minimum size and
number of populations needed for long-
cerm survival, o insure the species can
combat natural disasters and have suffi-
cient genetic vanation to adapt w chang-
ing condirions. Ir can predicr how the
vegerarion might change through narural
succession and how it might be affecred
by exeernal faceors like air pellution,

There are many ways to design a ser of
reserve boundaries wich buffers and inter-
nal management zones. Approaches can
he chosen thar reflecr the level of knowl-
edge, the volnerabilicy of species, the

external threats and che technical capabil-.

. Annuals with sutficient habirat
thart they are not rare or
endangered. {Reserves often used

to provide seed.)

Many relatively small areas may be suffi-
cient re maineain fimess and resilicnce
scatmered across the distribution of the

speCies,

ities of the conservation planning group,
Acceprable levels of risk can be ser. And
there are many new ways of adapring che
initial, opeimal conservation designs o
socio-econoimic relites,

Finally drawing the lines

Faking the plunge and acrually proposing
a line and a ser of properties for conserva-
rion is often highly polidicized and nerve-
wracking. In much of Eurepe and MNorth
America, such lines tend 1o be drawn by
inter-agency 'working groups’ or commir-
rees within NGO, | have seen peaple
:iptnf] weels argujng OVET ONd E:nc-undm-}'
line — for good reason. Mot surprisingly,
after monchs of research and a rarional
planning process, the ‘design’ can be diffi-
cult to explain. Luckily, bad lines have a
way of being redrawn over and aver
again, The key is to record the logic
behind every decision even o the point

E. Perennials with sufficient habitat
that they ire not rare or
endangered. (Reserves often used
to provide sced and cottings.)

Perennials in complex successional

mosaics often ocour in such low densities

that a combination of several cores con-

nected by large arcas of buffer may be-
necesssary. The cores are for mature indi-

viduals in less disturbed condidons,

while the buffer prarantees sufficient

edges and ‘pioncer’ phases for younger
individuals,

of citing the models and dara used and
the ey scientific articles and reports.

Thie variaus boundaries drawn around
and across plant preserves are alive and
will probably change over time. Design i3
just one part of a broader process of
human communities coming berrer ta
know and respect narural ecosysrems.
One can see the lines a5 artefacts reflect-
ing whar we know and cherish and what
we do not know and choose 1o neglecr ar
a particular point in history. Inevitably
they will evalve as will our effores 1o
become effective stewards of the lands on
which we live, .

Dr Gordon Brent Ingram is an environ-
mental planner with a practice based in
Vancouver and San Francisco. Active in
plant conservation for some 20 years, he
has designed protected areas in over 12
countries. For comment please contact
him at e-mail: ingram@axionet.com.
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