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The conservation ant management

of ecological communities

David Lindenmayer

Much of the focus of modern conservation science has been on identifying and establishing
national parks and nature reserves. Indeed, there is a well developed science underpinning
reserve selection, much of it originating in Australia. Reserves are a core part of any credible
conservation strategy. However, conservation efforts based on reserves alone will invariably
be inadequate for a wide range of reasons. Off-reserve strategies are essential for biodiversity
conservation, not only in foreses but in all types of vegetation. In the case of forests, a multi-
scaled hierarchy of conservation approaches is required. At the regional scale, management
should ensure the establishment of large ecological reserves. At the landscape scale, off-
reserve conservation measures should include: meso-scale protected areas within wood
production forests; buffers for aquatic ecosystems; appropriately designed and located road
networks; the careful spatial and temporal arrangement of harvest units; and appropriate
fire management practices. At the stand level, off-reserve conservation measures should
include: the retention of key elements of stand structural complexity (eg large living and
dead trees with hollows, understorey thickets, and large fallen logs); long rotation times
(coupled with structural retention at harvest); silvicultural systems alternative ro traditional
high impact ones (eg clearfelling in some forest types); and appropriate fire management
practices and practices for the management of other kinds of disturbances.

Integrating commodity production with conservation outside reserves requires high
quality empirical data to evaluate the effectiveness of many specific on-the-ground
management actions. These data are lacking for almost all forested regions Australia-wide.
Hence, considerable effort is needed to adopt adaptive management ‘natural experiments’
and monitoring to better identify the impacts of logging operations and other kinds of
management activities on biodiversity, to quantify the effectiveness of impact mitigation
strategies and to identify ways to improve management practices.

The management and conservation of forests has been one of the most socially divisive
issues in Australia over the past four decades.! Heated public debates remain in several
parts of the continent and most of these revolve largely around ongoing access to native

In Mulvaney, ] and Tyndale-Biscoe, H {eds.} (2007) Rediscovering Recherche Bay. Canberra: Academy of the
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forests for the production of wood products versus the reservation of land from industrial
torestry. These debates have focused artention away from the face that there is a complex but
still rapidly evolving science associated with both the selection of reserves to best conserve
biodiversity and other key attributes of native forests,” and conservarion outside the formal
reserve or protected area system.’

There is a very large and rapidly expanding literature on conservarion science* It is not

the intention {nor is it possible) to reproduce that extensive body of material here. Rather,

the aim of this chapter is to very briefly outline some aspects of the scientific basis for the

conservation and management of ecological communities in forests. To achieve this aim, the

dhvaprer contaims three key secdons. In the sy, the impottance of Yarge ecdhogical resexves
as a key component of any credible conservation strategy is oudined. The importance of
conservarion outside reserves is the primary focus of the second section, The third and final
part indicares where the conservation of Recherche Bay lies in a hierarchy of scientifically-
based strategies aimed at the conservation of ecological communities.

Background—the need for multi-scaled conservation strategies

All credible plans for the conservation of biodiversity must embody a2 continuum of
approaches from the establishment of large ecological reserves through to an array of off-

reserve conservation measures spanning landscape, stand and individual tree levels.” (Figure
12.1).

Multiple management scales are needed for three key reasons:

1. There are multiple ecological scales,” not only for different ecological processes and
different species, but also for the same species.® Thus, there is no single right’ or
‘sufficient’scale for forest and conservation management. A single conservation strategy
adopted at a single spatial scale will only meet a limited number of stand and landscape
management goals’ and will provide suitable habitat for only a limited number of
different raxa.

2. Different processes at different spatial scales are inter-dependent. What bappens at the
stand level cannot be divoreed from whar takes place ar the landscape~level and vice-
versa. For example, a stand of old—growth surrounded by other old—growth stands
may behave quite differently (and support different species assemblages) than an
old-growth stand embedded within an extensive region of continuous clearcurting.’’
Similarly, a landscape is comprised of an array of stands and the structural composition
of these stands can influence species occurrence at the landscape level. A lack of suitable
habitar within many. different stands may combine to preclude a species from entire
[andscapes.!! '

3. Mulri-scale conservation strategies may produce a heterogeneous landscape®
containing the spatially dispersed array of resources needed by some species.”

Given the need for multi-scaled management strategies for conservation, the following

sections briefly outline the basis for large ecological reserves and conservation outside
IeRETVEeSs,
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Figure 12.1. A framework for biodiversity conservation across protected areas (typically in public ownership) and
off-reserve areas (including public and private native forests).®
1d
or
7y Large ecological reserves
Z}i Large ccological reserves are an essential part of all comprehensive conservation plans.
: There are four key reasons why they are so important:
e : 1. They support some of the best examples of ecosystems, landscapes, stands, habitat,
. : and biota and their inter-relationships as well as opportunities for natural evolutionary
1s : processes.
n : 2. Many species find optimum conditions only within large ecological reserves which
e become strongholds for these species,
m . . . . L . .
: 3. Some species are intolerant of human intrusions, making it imperative to retain some
€ : areas which are largely exempt from human activity.
re .

4. The effects of human disturbance on biodiversity are poorly known and sorme impacts

1 - may be irreversible. Others such as synergistic and cumulative effects can be extremely

' : difficult to quantify or predict. These factors make large ecological reserves a valuable
safety net’ relatively free from human disturbance.

e ; In 1890, Baron Ferdinand von Mueller called for a represencative system of large ecological

: reserves in Australia—the firse such recognition in the world. This sentiment was followed
some eighty years later by similar calls by the Australian Academy of Science.'* There is
a now a strong and well developed science that underpins the selection of reserves and
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much of it has developed in Australia,”” A key part of thar science encompasses the
process of systematic conservation planning which aims to make reserves comprehensive,
adequate, and representative(CAR). The primary objective is to protect the full array of
biodiversity of a region. Comprehensiveness refers to the need to include the complete array
of biodiversity, ranging from species (and their associated generic variation) to communities
and ecosystems. Adequacy relates to the need ro support populations thar are viable in the
long term. Representaziveness means that a reserve system should sample species, forest
types, communities, and ecosystems from throughout their geographic ranges."

Systematic conservation planning is dominated by methods such as reserve selection
algorithms® and gap analysis."Three principles govern the use of these tools:
complementarity, flexibility and irreplaceability® Complementarity is the degree to which
an area adds previously under-represented features (eg species, land units, ecosystem
types or environmental climatic domains) to a reserve system. Most algorithms operate
by identifying new reserves to be added 10 a set of protected areas until all species or units
are represented, or are represented a number of times.*' It may be possible to develop a
tepresentative network of reserves from different combinations of areas-—the principle of
Hexibility. Different areas can be substituted in a reserve system if they contribure the same
conservation values.”? The concept of irreplaceability has two meanings in reserve selection:
firstly, the degree to which an area is essential to achieving a complerely representative
reserve system, and, secondly, the contribution a given area makes to representativeness,”
Irreplaceabiliry provides a means to explore planning options.

Systematic conservation planning in Tasmania

Systematic conservation planning approaches (which had their origin in Tasmania)* have
underpinned the evolurion of the reserve system in that srate over the past few decades.
Indeed, the protected area network is now more representative than virtually anywhere
else in the world,* Prior to the early 1970s, the reserve system was biased roward areas of
unproductive land of high scenic and aesthetic bur fow economic value—a trend typical
of reserve systems in Australia and worldwide. Over the following decades there was 2
substantial increase in the area of the reserve system, with an improvement in the level of
representation of many vegetation communities, including economically valuable ones.? For
example, by 1992, the reserve system supported fifteen percent of the pre-European land
cover of one-third of Tasmanias plant communities. Some of the gaps in the representation
of the reserve system have been filled since then, particularly during the Regional Forest
Agreement (RFA) process in the late 1990s. Mendel and Kirkpatrick® found that the RFA
identified gaps in the reserve system and attempted to achieve representative levels of forest
reservation according ro set criteria of fifteen percent of pre-European area.”® After the end
of the RFA, there was an increase from sixteen to twenty-seven forest communities (out of
fifty) that had fifteen percent reservation levels or higher.””

Despite the outstanding conservation gains in Tasmania, there are still some vegetarion
communities that are poorly represented in the reserve system, especially ones that have
experienced large rates of loss since Europearn settlement. In addition, there are some major
remaining conservation problems, such as land clearing for plantation establishment,”
and within~reserve management issues, including altered fire regimes and the spread of
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pathogens such as Cinnamon Fungus.

highlight the importance of conservatio
section,

These problems, as well as a number of others,
n outside reserves—the key topic of the following

Off-reserve conservation

Although large ecological reserves
conservation strategy, there are s
conservation. They include:

are 2 fundamentally important part of any credible
ignificant limitations of a reserve—only focus for

+  The area available for reserves is limited.

+  The size of most reserves is limited,

Many reserves are on steep terrain or infertile soils,

which are not always suitable
habitats for many elements of the biota.

+  There are social and economic imp

ediments to the expansion and management of
reserve systems.

Mobile taxa such as migratory or nomadic s

pecies and species with patchy distributions
are not contained in conventional reserves,

Abiotic and biotic conditions within reserves can be unstable,

Human exploitation in the sutrounding off-

reserve areas may intensify once reserve
systems are established.

In the case of forests managed under Regjonal Forest Agreements (or other arrangements),
even if a reserve system includes fifteen percent of the pre-European extent of each forest
type in Australia, 2 large proportion of each vegetation community and its associated
biodiversity will still remain outside the reserve system, Even for threatened species known
to occur on reserves, many important populations may not be on protected lands. For
example, of all the Australian plant species considered to be endangered, vulnerable or rare
in 1996, about half were represented on conservation reserves,’! These factors indicate that
off-

reserve conservarion is critical for the conservation of biodiversity.

Off-reserve conservation measures at the landscape—levet

Off-reserve conservation strategies can be conceived at two broad spatial scales—the

landscape level —typically hundreds ro thousands of hectares, and the stand level (individual
trees to tens of hectares). Five broad categories of approaches to landscape-level off-reserve
forest management can be recognised:
¢+ Establishment of landscape

particular habitats or struct

—level goals for retention, maintenance, or restoration of
ures as well as limits to specific problemaric conditions (eg
the amount of a forese landscape subject to prescribed burning®2),

+  The design and subsequent ma

road network) to take account of
processes,®

nagement of transportation systems (generally a
impacts on species, critical habitats, and ecological
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. Theselection of the spatial and temporal pattern for harvest units or other management

units,*

+  ‘The application and/or management of appropriate disturbance regimes such as those

involving fire™ or grazing*

+  The protection of aguaric ecosystems and networks (such as rivers, streams, lakes and
ponds), specialised habitats (eg cliffs and caves), wildlife corridors, biological hotspots
{eg spawning habitats, roosting areas for birds or camps for flying foxes), and remnants
of late-successional or old-growth forest and disturbance refugia found within off-

reserve forests.””

It is important to distinguish between large ecological reserves® and the protection of
smaller areas within landscapes broadly designated for wood production.”” Such systems
of scattered small reserves provide increased protection of habitats, vegeration types,
and organisms poorly represented or absent in large ecological reserves; they promote
the protection for aquatic and semi-aquatic ecosystems; they maintain refugia for forest
organisms that subsequently provide propagules and offspring for recolonising surrounding
forest areas as they recover from timber harvesting; and they act as ‘stepping stones’ to
facilitate the movement of biota across managed landscapes.

Off-reserve conservation measures at the stand-level

The objective of off-reserve management at the stand level is to increase the contribution
of logged and regenerated areas to the conservation of biodiversity. Harvest units can be
managed to sustain species, increase habitat diversity, improve connectivity, buffer sensitive
areas, and susrtain ecosystem processes including site productivity.

‘The internal structure and composition of harvested units can have a significant influence
on the degree to which a managed forest can sustain biodiversity and maintain ecosystem
processes. Several broad types of strategies can contribute to the maintenance of structural

complexity:

.+ Structural retention at the time of regeneration harvest (eg large hollow trees and
associated recruit trees;* understorey thickets,” and large fallen logs*). In other cases,
specifically targeted strategies may be required to add or create particular structures
such as girdling trees to increase quantities of dead wood® or installing nest boxes.™

+  Management of regenerated and existing stands to create specific structural condidons
(eg through novel kinds of thinning activiries®). This may include the maintenance of
open areas as well as heath and grassland habitats within forests chat can be critical for

some key elements of biota,*
+  Long rotations or custing cycles.¥

+  Application of appropriate disturbance management regimes such as prescribed
burning to reduce fuel loads and reduce the risk of a high-intensity fire.

The various stand—level strategies can often be effectively combined to address a broader
range of objectives as part of innovative silviculrural systems thar address the twin objectives
of commodity production and biodiversity conservation.”® For example, the advantages of
long rotations can be multiplied when accompanied by structural retention at rhe time
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of harvest. Conversely, rotation times may be shortened if greater levels of retention
characterise logged stands at the time of harvest.

Data deficiencies and other issues

Although the need for a combinarion of large ecological reserves and an array of off-reserve
conservation strategies is intuitive, empirical data on the effectiveness of most specific
on-the-ground management actions are limired. Indeed, there have been over seventy-
five enquiries into the timber industry since World War II and virtually all of them have
highlighted the fack of empirical data on logging effects and the efficacy of strategies
designed to mitigate them.” Given this, considerable effort is needed to implement true
active adaptive management ‘narural experiments;* and monitoring to better identify the
impacts of logging operations and other kinds of management of biodiversity and quantify
the efficacy of impact mitigation strategies and ways to improve practices where necessary.
True adaptive management involves rigorous monitoring and a commitment to change
when negative impacts of current practices are identified. Unfortunately, although active
adaptive management is widely discussed in the literature, it is only very rarely implemented
on the ground. In addition, the record on forest monitoring, which is a fundamental part
of active adaprive management, is generally poor in forests around the world.™ This needs
to be rectified as part of artempts to make transitions to ecologically sustainable forest
management not only in Tasmania bur elsewhere in Australia.

The case of Recherche Bay

So far, this chapter has outlined the scientific basis underpinning a multi-scaled approach to
conservation, but where does the specific case of Recherche Bay sit in such an overarching
hierarchical approach?

Recherche Bay clearly qualifies as 2 meso-scale protected area within a larger area broadly
designated primarily for timber and pulpwood production. As outlined above, these kinds
of areas can have considerable conservation value either singly or in combination with
other meso—scale protected areas and/or landscapes—scale and stand—level conservation
strategies.

There is considerable precedent for the protection of meso-scale forest reserves which
are specially managed for cultural and social reasons.”? The Aboriginal and European
significance of Recherche Bay is well recognised in the draft management plan for the area’
and one of its explicitly stated aims is to conserve sites or areas of heritage significance]
The draft plan recommends such actions as limiting vegetation removal and encasement’ of
sites particularly sensitive to human interference to protect the Aboriginal and European
significance of Recherche Bay area.

Notably, although some meso-scale reserves are managed primarily for cultural reasons
these same areas also can have considerable value for many elements of biodiversity.™* For
example, cemeteries and other religious sites have functioned as refugia for many species
including significant subsets of biotic communities.> Similarly, railroad and road right-of-
ways sometimes function as refugia for communities or particular organisms of conservation
concern.” In the particular case of Recherche Bay, the area is known to be used by and
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to provide habitat for four species listed as threatened or endangered in Tasmania. These
include the White-bellied Sea Eagle (Haliacetus leucogaster), the Grey Goshawk (Accipiter
novachollandiae), the Masked Owl (Tyto novaehollandiae) and the Swift Parrot (Lathamus
discolor).”” The status of these species means that careful management is required to ensure
their persistence in the area. This is in keeping with a broad aim of the draft management
plan for Recherche Bay® which is to conserve the natural biological diversity of the area.

Small and medium-sized reserves, although often valuable for cultural and conservation
reasons, can be highly susceptible to an array of factors that can degrade them and
undermine the values which led to their protection. For example, the size and location
of logged areas and associated road networks in the surrounding (unreserved) areas may
produce deleterious impacts on adjacent small and medium-sized reserves.® Strategies
such as the establishment of buffers, planning the size and locarion of logged areas in space
and time, and the deconstruction of reads once timber harvesting is finished, are among a
suite of strategies that can be employed in an attempt to limit negative landscape context
effects on small and medium-sized reserves. These kinds of considerations and allied
management strategies are relevant at Recherche Bay and need to be an integral part of well
informed forest planning. The case of the conservation of the Swift Parrot at Recherche
Bay is particularly important because the long-term conservation of the species depends
almost entirely on management actions outside large ecological reserves.”” Indeed, it has
been estimated thar less than twe percent of the nesting habitat of the species occurs in
dedicated conservation reserves with the rest on private and publicly—owned production
forests.** Even the best formulared plans at a local level can fail if inappropriate practices
are applied in the broader landscape. In the case of Recherche Bay, this means, for example,
that logging schedules in the adjacent areas may need to be designed to ensure the broader
persistence of wide ranging species such as the Swift Parrot. Thus, there needs to be close
co-ordination between the plans for the conservation and management of Recherche Bay
and those for adjacent areas, particularly where extensive logging operations have occurred
or are scheduled in the future.

Conclusion

There is a well-developed (although still rapidly evolving) science that underpins
conservation. It is complex because it entails considerations ar multiple spatial scales
from regions to individual stands and trees. The primary focus of most conservation
efforts has been on the establishment of networks of large ecological reserves, which is in
part guided by systematic conservation planning tools such as reserve design algorithms
and gap analysis. The science behind off-reserve conservation is less well developed but
is at least equally important as the establishment of large ecological reserves. There is
an increasing realisation that medium and small protected areas within landscapes and
regions broadly designated for wood production can have important conservation and
cultural values and these values should nor be discounted simply because these areas are
not large. However, small and medium-sized areas such as the one at Recherche Bay may
require special additional management because they are potentially vulnerable to negative
effects emanating from surrounding unreserved areas. However, the effectiveness of impact
mitigation strategies in off-reserve areas remains pootly known because of a chronic paucity
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hese of empirical studies backed by rigorous monitoring programs, The landscapes and region
piter which conrains Recherche Bay provides no exception to this systemic problem which is
HAUs characreristic of wood production forests elsewhere in Australia and worldwide,
1sure
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