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SESSION 2 INTRODUCTION

Invasive species, and the associated development of a relatively new biological discipline
broadly known as invasion biology, are a mainstream and widely recognized scientific en-
deavor. Parties interested in invasive species and their management, modes of infiltration, and
impact represent widely disparate groups including: political officials, conservationists, ecolo-
gists, agricultural, silvicultural, horticultural, and aquacultural producers, the lay public, and
entomologists, including biological control scientists (Wittenberg and Cock 2001). Invasive
species and their management currently enjoy a high public profile. Books, T.V. shows, and
magazine and newspaper articles regularly appear on this subject, particularly in North
America, often including discussion of biological control as a means of environmentally-
friendly suppression.

Biological control practitioners are interested in invasion events from a variety of angles,
but manipulating two dynamic processes form the pragmatic basis for applied biological con-
trol: (1) reducing biotic drivers that promote invasion by pest organisms (i.e., reducing popu-
lation growth rates, spread, and resulting economic and ecological damage), and (2) promot-
ing biotic drivers of invasive upper trophic level organisms deliberately released for the sup-
pression of unwanted invaders (i.e., carefully increasing the likelihood of population growth,
spread, and impact of natural enemies by selecting species with close biological and ecological
links to the target pest).

Biological control has been applied widely and often with some level of success against
a variety of insect, weed, and vertebrate pests. Most biological control applications have tar-
geted pests of agricultural and forestry importance. This is particularly true for arthropod
pests (i.e., insects and mites), and until relatively recently this was mostly the situation for
weeds too. However, most weeds are multi-sectoral in their impact, and earlier weed biologi-
cal control programs yielded environmental benefits as well as the traditional economic ben-
efits.  There is now an increasing trend for the environmental impact of alien invasive plants
to recognized, so that there is demand and resources for the biological control of weeds of
conservation importance (terrestrial and aquatic). A similar trend is emerging for arthropod
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pests of conservation importance as the ecological impact of these incursive species in infil-
trated ecosystems is widely appreciated and the need for remedial action recognized. Indeed,
biological control of arthropods of conservation importance has gone a step further. New
projects are assessing the feasibility of controlling arthropod pests in aquatic situations, most
remarkably the marine environment. Aquatic arthropod pests, most notably an invasive crab,
the European green crab, Carcinus maenas (L.) (Brachyura: Cancridae) are being assessed as
targets for classical biological control and this novel area is providing unique challenges in
determining and assessing host specificity, threats to non-target organisms, and the compli-
cated theoretical issues arising from open vs. closed systems for pest and natural enemy re-
cruitment which are being investigated with mathematical models.

One of the first steps in a biological control program is to assess the area of origin of the
target pest.  When the target is an economic pest, there is usually information available on the
status of the pest in the economic literature from around the world, which provides a starting
point for projects. The exact origin may still be obscured by subsequent spread, and taxo-
nomic problems related to correct identification (e.g., coffee mealy bug, Planococcus kenyae
Le Pelley [Greathead 2003]), and sometimes the pest has not been recognized as such in its
area of origin (e.g., cassava mealybug, Phenacoccus manihoti Matile-Ferrero [Neuenschwander
2003] and Levuana moth, Levuana iridescens Bethune-Baker [Tothill et al. 1930; Kuris 2003]).
When dealing with pests that affect indigenous plants of conservation importance, it may well
be that the origin of a newly introduced species is unknown, since the species attacks no
plants of economic importance in its area of origin.  A priori, it seems likely that this may
happen more frequently in the case of environmental pests, and we include one such example
here: the horse chestnut leaf miner (Kenis et al.).  Another example from the field of insects of
conservation importance is the web spinning pamphilid sawfly, Cephalcia tannourinensis
Chevan, of unknown origin, which appeared in Lebanon more than 15 years ago and started
to cause substantial damage to the few remaining stands of cedar of Lebanon (Cedrus libani).
At present, it is being managed with an IPM program (Nemer and Naser 2004), as no classical
biological control options have been identified.

Many problems associated with determining true species identity and exact area of ori-
gin may be overcome through the use of molecular tools. “DNA fingerprints” such as
microsatellites can theoretically be used to identify haplotypes within populations that are
naturally spread over vast areas within the home range. It should be possible to use a molecu-
lar approach to circumscribe within an area of origin a more exact range for the invading
population and focus foreign exploration efforts here. One potential benefit arising from
such a highly focused search would be the selection of natural enemies from within the pest’s
home range that are most adapted to the particular haplotype that is the target of the biologi-
cal control project. A highly focused search within the pest’s home range using a molecular-
based rationale is feasible when an invasion has resulted from a limited number of founders
sourced from a highly localized area and a low number of successful invasion events resulting
in establishment occurred. Focused searches based on haplotype matching may increase the
success of classical biological control of arthropod pests beyond the somewhat static rate of
10-12% (Gurr et al. 2000). Conversely, there is the possibility of rapid evolution through a
bottleneck on arrival in a new habitat, so that there is no exact match between the introduced
population and any source populations.  Similarly this approach can be used to demonstrate
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multiple introductions, and the introduction of a new biotype with different, more damaging,
characteristics.

Despite the recognized potential for natural enemies to suppress pests of economic and
conservation importance in a variety of different environments, there has been a very vocal
outcry from concerned ecologists and conservationists that biological control is not always a
safe and risk free method of pest suppression (e.g., Louda and Stiling 2004). These criticisms
have been challenged and arguments have been forwarded that biological control has the
potential to be highly effective and safe when conducted according the recognized scientific
protocols regardless of whether the target is of economic or conservation concern (Hoddle
2004a,b,c). We reaffirm that, in many instances, once prevention, containment, and eradica-
tion options have been exhausted or deemed infeasible, carefully orchestrated biological con-
trol programs against well selected targets may be the only feasible option for bringing inva-
sive species of conservation importance under permanent control. The goals of these conser-
vation-oriented biological control projects are to restore population balance and ecosystem
health to similar levels seen prior to the invasion without radically disrupting pre-existing
food webs (it should be noted that food webs are almost always disrupted in native systems
by invasive alien species that reach extremely high densities) or perturbing natural ecosys-
tems in unforeseen ways.  Conservation land managers are increasingly recognizing that the
options for sustainable management of alien invasive plants are frequently very limited, and
that biological control is often the best option.  It is becoming ever more apparent that the
same also applies to arthropod pests having environmental impact.

The purpose of session 2 in the Second International Symposium on the Biological Con-
trol of Arthropods is simple – to showcase examples of the application of classical biological
control for suppressing invasive pests of conservation importance. The five selected speakers
will present projects that have either been completed (projects by Causton and Fowler) or are
underway (projects by Kenis et al. and Frank and Cave) against insects causing the demise of
native plant plants in either island (cottony cushion scale on the Galapagos Islands [Causton]
and orthezia scale on St. Helena [Fowler]) or mainland habitats (bromeliad weevils in Florida,
U.S.A. [Frank and Cave] and horse chestnut leaf miner in Europe [Kenis et al.]). Kuris et al.,
review green crab biological control and the potential use of castrating barnacles for the sup-
pression of this globally aggressive marine invader. Additionally, the five presentations in
session 2 will be complimented by other presentations on biological control of arthropod
pests of conservation importance that are being discussed in different contexts in other ses-
sions, fire ants [Porter and Gilbert session 13], and wooly hemlock adelgid [Zilahi-Balogh
session 13]).
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