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The major, universal, needs for insects are ‘habitat’ and

‘critical resources’. Sustaining these (in conjunction

with threat control) is the core of species-level con-

servation management. Both these terms thus need to

be understood clearly, and have respectively been

defined most frequently in terms of ‘a place to live’ and

‘the other obligate needs’ of a taxon. Recent thoughtful

commentary by Dennis et al. (2003, 2006) has broad-

ened appreciation that these are not really distinct or

exclusive, and that ‘suitable habitat’ for a species is

determined in large part by the spatial and temporal

juxtaposition of the suite of resources (food, microcli-

mate, vegetation, and others—collectively the ‘con-

sumables’ and ‘utilities’ of Dennis et al. (2006)) needed

by that species, and so transcends the more usual

vegetation-based definitions of habitat across the

landscape (Dennis et al. 2006). This approach inte-

grates the attributes of place and other resources to

indicate the features desirable or obligatory for a focal

species on a site (patch), and thus the target desiderata

for management such as restoration or enhancement of

patch quality. It emphasizes also that knowledge of

critical resources, based on detailed autecological

study, underpins effective management extending

beyond simply ‘locking up’ a site as a reserve for that

taxon. For well-known taxa, such as the butterflies of

western Europe, this principle is well established (Van

Swaay and Warren 1999). As Maes et al. (2006) com-

mented ‘‘Habitat is not just a convenient term or label,

but requires fundamental understanding to underpin

the conservation of insects in a rapidly changing envi-

ronment’’.

That understanding is often elusive—hence the

major research component needed as the initial phase

of many insect management plans, especially for less

understood groups and in much of the rest of the

world. It may not even be clear, except in the most

general terms (such as documented larval food plants)

what any particular species requires in order to survive,

which resources should be managed on sites, and what

the limiting conditions to their use may be. Practical

management necessarily devolves on patch conserva-

tion and sustaining these more obvious resources. A

more serious implication arises for those species that

we know only from single sites or from a few widely

separated areas, for which there is no information,

other than that the species persists there, on the real

quality or suitability of the occupied patches. The

management target then seeks to replicate, emulate,

and restore and enhance the features that we deem

critical for the insect’s survival on those sites.

In many such cases in Australia, these sites repre-

sent the remaining refuges for the species, remnants of

a broader range now reduced and fragmented through

changing patterns of land use. We have no way of

being certain that the conditions they manifest are

optimal, or distinctly less so as the only places where

the species has been able to ‘hang on’, without neces-

sarily thriving. Many species known from single or few

sites are putatively narrow range endemics and no

comparison with ‘obviously thriving’ or undisturbed

populations is possible; these have not been found, and

may not exist. The only conservation option is thus to

use ‘what we have’ as a conservation model, and to

apply a combination of common sense, corporate
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knowledge and guesswork to evaluate the risks and

consequences of any actions we take, without the lux-

ury of being able to undertake replicated trials of

management protocols. It is thus also vital to pursue

the outcomes through monitoring, and to ensure that

management is adaptive or responsive to increasing

ecological understanding—but also to be aware that

our target models may represent only marginally suit-

able regimes. Transfer of such generalized manage-

ment protocols uncritically to other patches/sites/

populations of the same species may have serious

shortcomings.

Two Lepidoptera of current conservation interest in

Victoria exemplify some of these strictures, in rather

different ways. Similar examples could be multiplied

ad nauseam.

The Eltham copper butterfly, Paralucia pyrodiscus

lucida (Lycaenidae), occurs in three widely separated

areas of the state (Braby et al. 1999), where larvae feed

on a single plant species, Bursaria spinosa, and are

tended by ants of the genus Notoncus. The areas are

large rural sites (Kiata, Salisbury, both in western

Victoria), large periurban sites around Castlemaine

(central Victoria), and very small urban remnants

surrounded by housing, in eastern outer Melbourne.

The last are isolated from each other, and management

is focused on the qualities of the individual sites, each

treated as a unique environment supporting an inde-

pendent butterfly population. The size of the urban

remnant sites necessitates intensive continuing man-

agement to counter the effects of succession and to

assure availability of Bursaria. The butterfly is there

essentially conservation dependent.

On the larger sites, Bursaria is very patchy in inci-

dence, and is tracked by the butterflies dispersing

between separated patches, possibly inducing a

microscale metapopulation structure. On smaller sites,

this dispersal pattern is impossible. The optimal pat-

tern and condition of Bursaria are unknown; the cat-

erpillars are found most frequently on small stunted

plants, but Endersby (1996) believed these to be a

consequence of overgrazing rather than a distinct plant

phenotype, and plant selection represents the cater-

pillar’s lack of mobility. The management aim for

ensuring Bursaria availability is thus itself difficult to

define, and countered by the solace of planting addi-

tional stocks, coppicing overgrown plants, and retain-

ing small plants in the population.

Bursaria and Notoncus are both much more wide-

spread than Paralucia, and co-occur in many places

where the butterfly is absent. Some such sites appear

entirely suitable for the butterfly, with the influences of

soil quality and permeability, microclimate (insolation,

aspect, and other factors) remaining to be clarified, as a

prelude to possible translocations in the future; at

present these are considered ‘high risk’, not least

because of the unknown vulnerability of any donor

population.

The golden sun-moth, Synemon plana (Castniidae)

occurs on remnant native grasslands (Douglas 2004;

Gibson and New 2007), on which subterranean larvae

are thought to feed on roots of the native grass genus

Austrodanthonia. Study of one population in central

Victoria identified Austrodanthonia as a critical

resource and led to a management prescription of

restoring sites to include at least 40% cover with these

native grasses in order to sustain the moth (O’Dwyer

and Attiwill 2000). As with Paralucia, most of the

known populations of the moth are on very small

remnant sites, of a few hectares or less. However,

recent surveys have revealed also populations on sites

that appear to be very degraded and to support very

little Austrodanthonia. Braby and Dunford (2006),

from surveys of S. plana in the Australian Capital

Territory, suggested (based on presence of pupal cases

protruding from the ground) that caterpillars may also

feed on the exotic Chilean needle grass (Nassella

neesiana), a target for eradication on some Victorian

grasslands. Biological knowledge of the sun-moth is

based almost entirely on the adult stage, and little is

known of developmental requirements or the features

of critical resources.

One approach to site evaluation for S. plana has

been to ‘rank’ the sites in suitability in some way,

notwithstanding the considerable difficulties of assess-

ing population numbers as an ‘index of suitability’

(Gibson and New 2007), but even suggesting the

environmental features to be ranked (or quantified) is

difficult. The following features are amongst those

inferred to influence the moth’s wellbeing: proportion

of bare ground; cover of Austrodanthonia; extent of

exotic grasses and other weeds; height of vegetation;

extent of shading; slope and aspect (insolation).

Weather conditions such as cloud cover, temperature

and wind speed determine moth activity as the only

available index for correlation with these and other site

variables.

A similar suite of variable features for Paralucia

would include soil type; cover, height and age of

Bursaria; abundance of Notoncus; extent of weed

cover; extent of canopy cover; aspect and insolation;

floral nectar resources; presence of honeydew-produc-

ing Homoptera on Bursaria; and ‘openness’ of site for

adult dispersal. Braby et al. (1999) concluded

‘Although the Eltham copper has received much more

attention than any other Australian lycaenid, the gaps
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in our knowledge are sobering in relation to attempts

to understand and conserve other more seriously

threatened but much less studied Lycaenidae in Aus-

tralia.’

More generally, it is commonly not clear why Par-

alucia, Synemon and many other species of conserva-

tion interest occur on only a, sometimes small, subset

of the apparently suitable habitat patches across a

landscape and in which the needed resources (as we

know them) are present.

The above considers simply the ‘environmental

background’ to the species wellbeing, and does not

include such factors as any differential impacts of

predators or parasitoids on different sites, or the

anthropogenic threats that must be managed—and

against which intrinsic site suitability must be

appraised. The features fostering site suitability may be

obscured by site-specific threats, for example. Never-

theless, major lessening of site/habitat/resource fea-

tures needed by a target species should trigger

management, with that management becoming

increasingly focused and effective as knowledge accu-

mulates. Without knowledge, management is inevita-

bly generalized and may be ‘high risk’, other than in

assuring site security; with adequate knowledge, man-

agement may be largely site-specific but aim also to

assure the critical resources for species on all the sites.

As Dennis et al. (2006, p. 1956) emphasized, resources

cannot be mapped and assessed unless we know what

they are. All too often, we still do not know these in

adequate detail, and our logistic capability is insuffi-

cient to refine general knowledge to the extent we need

for optimal conservation planning. ‘The best we can

do’, however laudable and necessary, is often sadly

uninformed. Recognition of this is an important step to

improving our practical capability to manage insect

species.
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draft of this editorial from Prof. Roger Dennis.

References

Braby MF, Dunford M (2006) Field observations on the ecology
of the golden sun moth, Synemon plana Walker (Lepidop-
tera: Castniidae). Aust Entomol 33:103–110

Braby MF, Van Praagh BD, New TR (1999) The dull copper,
Paraucia pyrodiscus (Lycaenidae). In: Kitching RL, Scheer-
meyer E, Jones RE, Pierce NE (eds) Biology of Australian
butterflies. CSIRO Publishing, Collingwood, pp 247–260

Dennis RLH, Shreeve TG, Van Dyck H (2003) Towards a
functional resource-based concept for habitat: a butterfly
biology viewpoint. Oikos 102:417–426

Dennis RLH, Shreeve TG, Van Dyck H (2006) Habitats and
resources: the need for a resource-based definition to
conserve butterflies. Biodivers Conserv 15:1943–1966

Douglas F (2004) A dedicated reserve for conservation of two
species of Synemon (Lepidoptera: Castniidae) in Australia.
J Insect Conserv 8:221–228

Endersby ID (1996) Some aspects of the biology and behaviour
of Paralucia pyrodiscus lucida Crosby (Lepidoptera Lyca-
enidae) at Eltham, Victoria. Proc Roy Soc Victoria 107:83–
94

Gibson L, New TR (2007) Problems in studying populations of
the golden sun-moth, Synemon plana (Lepidoptera: Cast-
niidae) in south-eastern Australia. J Insect Conserv (in
press) DOI 10.1007/s10841-006-9037-6

Maes D, Shreeve TG, Dennis RLH (2006) A special issue on
insect habitats. J Insect Conserv 10:88–93

O’Dwyer C, Attiwill PM (2000) Restoration of a native grassland
as habitat for the golden sun moth Synemon plana Walker
(Lepidoptera: Castniidae) at Mount Piper, Australia. Restor
Ecol 8:170–174

Van Swaay C, Warren MS (1999) Red Data Book of European
Butterflies (Rhopalocera). Nature and Environment No. 99,
Council of Europe Publishing, Strasbourg

J Insect Conserv (2007) 11:95–97 97

123


	Understanding the requirements of the insects �we seek to conserve
	Acknowledgement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


