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Abstract 
The principles of incursion response to pests and 

diseases, and the key literature on which they are based, 
are briefly outlined. The major components of incursion 
response include: detection, evaluation, response 
decision, operation, monitoring and review. Although 
the structure discussed here has particular relevance to 
forest pest response in New Zealand, it also has wider 
application to all types of exotic pest incursions. The 
paper is supported by a more detailed document that is 
available on request. 

Introduction 
Biosecurity awareness, and the dangers of exotic 

organisms to New Zealand's natural and productive 
environments, is being increasingly promoted to the 
general public. Government has shown a commitment 
to improving our biosecurity through its initiative to 
develop a national Biosecurity Strategy and through 
increased operational funding for biosecurity activities. 
It is therefore not surprising that when border protection 
fails, the resulting incursion response comes under 
intense scrutiny from both the professional and public 
communi ty . Unfor tunate ly , there is a poor 
understanding of the principles of pest and disease 
eradication, both within the scientific and wider 
community, an unnecessary situation given both local 
and overseas experience, and the supporting international 
literature. 

In this brief paper, I outline the key components of 
any incursion response, and identify the time-critical 
questions that must be asked and answered as it 
proceeds. The principles outlined are discussed in more 
detail in Hosking (2002)2, and Gadgil (2000) provides a 
good example of their application within a specific 
incursion response plan. 

Response components 
Incursion response passes through a series of stages 

that are common to virtually all new establishments. They 
are: 

• detection: the events surrounding an exotic 
organism's discovery; 

• evaluation: the comprehensive assessment of a 
significant new discovery; 

• response decision: the action, or lack of it, to be 
taken; 

• operation: the activity giving effect to the 
response decision; 

• monitoring: measuring the effectiveness of the 
operation; and 

• review: learning from the experience. 
It is important to recognise that even with the best 
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border protection, New Zealand will continue to 
accumulate exotic organisms, and that most of these new 
arrivals will be innocuous. Although each new detection 
should elicit an incursion response, in most cases the 
process will finish with the decision that no action need 
be taken. However, it is important the evaluation and 
response decision stages lead formally to the no action 
decision. 

Detection 
While the detection of a new organism is not strictly a 

phase in incursion response, it is the starting point for a 
response, and strategies can be put in place to ensure a 
new detection occurs as close to actual establishment as 
possible (Hosking etal. 1999, Wylie & Peters 1987). The 
earlier the detection is made, the greater the range of 
response options available (Kim 1979, Meyers ef al. 
2000). Active surveillance, risk site identification, readily 
accessible diagnostic services, and effective publicity, can 
all be used to ensure early detection, but they need to 
form part of a well developed incursion response strategy 
(Hosking & Gadgil 1987). 

Detection event. Once a new pest or disease has 
been detected, either by formal surveillance or through 
some serendipitous event, both the site and the event 
should be documented. The relevant authority (e.g. MAF 
in New Zealand), and affected parties, e.g. landowner, 
local authority, should be advised and a detection report 
produced by the specialist diagnostic group involved 
(Upton 2000). 

Interim action. Precautionary action to secure future 
response options should be considered for all new 
detections. Such actions might address the possibility 
of natural spread, spread caused by human activities, 
and the preservation of live material for use in any future 
programme. Immediate spraying, or destruction of 
infested material might be undertaken. Failure to take 
interim action can result in larger and more costly 
operations than might otherwise be necessary, and in 
some cases can subvert future success altogether. 

Pathway evaluation. Every attempt should be made 
to determine how the new organism became established, 
i.e, its pathway from the border to the detection site. 
While it is usually not possible to be certain ofthe exact 
path, the exercise can be worthwhile in reviewing border 
biosecurity and in evaluating future pest and disease 
surveillance strategies. For example, in the case ofthe 
painted apple moth establishment in Auckland, a sea 
container is suspected as the carrier, while it is possible 
an imported used vehicle from Japan carried the white 
spotted tussock moth into the same city around 1995 
(Hosking et al. in press). 

Preliminary technical evaluation. An evaluation 
report, sometimes quite brief, is an integral part of 
incursion response and its documentation. Such a report 
should be prepared by the technical group responsible 
for managing the detection, and should include an 
analysis of all the information collected to that time and 
a recommended course of action. 
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The detection phase is one of finding, describing 
and evaluating, and for most new exotic organisms 
will lead directly to a response decision involving 
min ima l ac t ion. However, on occasion, w h e n 
potentially serious pests or diseases are involved, a 
more intensive evaluation will follow, and it is these 
occasions that should generate urgency. 

Evaluation 
In the case of a potentially serious new pest or disease, 

a comprehensive evaluation should be undertaken as 
the primary input to the response decision. The 
evaluation needs to identify what is known as well as 
what is not known both in New Zealand and overseas, 
provide comprehensive data on the field situation, 
eva lua te l ikely impac t s bo th commerc ia l and 
environmental, obtain expert advice, consider the views 
of all affected parties, and outline all response options. 

Delimiting survey. Fundamental to any proposed 
response is accurate knowledge ofthe extent ofthe insect 
or disease infestation. Irrespective ofthe survey methods 
used, e.g. visual searching, pheromone traps, spore traps 
etc., the delimiting survey must initially be extensive 
using a coarse grid, intensifying as the infestation border 
becomes better defined. The geographic extent of the 
survey should be constantly revised as new information 
about the infestation becomes available. Undetected 
populations pose the biggest risk to the success of an 
eradication response (Dreistardt 1983). Spatial data, 
based on GPS coordinates and managed in a GIS system, 
should be obtained for all sites visited and linked to site 
information. Such data can be of considerable value in 
modelling the pest populat ion and its biological 
characteristics. 

Field biology. Effort shou ld be d i rec ted at 
understanding and evaluating the field biology of the 
new organism both in its new environment and country 
of origin, as a key input to the response strategy (Kim 
1983). Pest biology will also influence how the field 
population is managed (Ash 1999). Host records and 
the associated damage, should be a primary focus ofthe 
field evaluation, complemented by host range testing of 
indigenous, commercial and amenity plants from the new 
environment (Lattin & Orman 1983). Other aspects of 
the field biology requiring investigation include, pest or 
disease behaviour, development rates, evidence of spread 
since establishment, and local site distribution. 

Spread analysis. The objective of spread analysis is 
to model and characterise the future rate and direction 
of spread ofthe new organism, as a primary input to the 
response decision. It is here that the spatial data collected 
during the delimiting survey becomes valuable in the 
hands of a quantitative ecologist/mathematical modeller 
(Shigesada et al. 1995, Takasu et ai. 2000). 

Specicdist technical advice. The evaluation exercise 
should involve the best possible technical expertise from 
the wider science community, which in New Zealand 
should include; CRIs, Universit ies, Government 
Departments and the private sector. Skills as diverse as 
biostatistics and spray application technology, medicine 

and GIS, botany and behavioural chemistry, may be called 
for, much of which will be carried through to any 
resulting operation. Establishing an integrated, well led, 
group, operating on a consensus basis early in the 
programme, can greatly enhance the chances of success. 

Preliminary impact assessment. An important 
component of the evaluation is predicting the likely 
impact of the organism if it is allowed to spread 
throughout the country. It may involve social and 
environmental, as well as economic impacts, none of 
which may be easy to estimate (Le Veen 1989). Cost-
benefit analysis does not work well for biological systems 
because of the high number of variables which cannot 
be quantified in dollar terms (Fischer 1974, Fischhoff 
1977). Such analysis is also subject to bias (Robb 1978) 
as most eradication programmes over-estimate the 
benefits of success (Meyers etal 1998) and underestimate 
the costs (Fischer 1974). However, the cost-benefit 
exercise is still worthwhile, and focuses attention on 
those key components worthy of vigorous debate because 
of their strong influence on the cost-benefit outcome 
(Anon. 1997). 

Consultation. Wide involvement and input from all 
affected groups, from Government to Maori, and to the 
general public, should be promoted from the earliest 
opportunity to develop a sense of ownership of the 
resulting strategy (Czerwinski & Isman 1986, McCullough 
1994). Where a new pest or disease affects specific 
sectors, such as forestry, the involvement of sector 
representatives is essential, particularly if they are 
expected to carry some of the costs. Where a response 
is likely in an urban area, the value of involving the 
local community in strategy development cannot be 
overemphasised. 

Response options. The evaluation report should 
clearly identify all potential response options and the 
implications of each. It should include the expected 
costs and benefits of each and the likelihood of success. 
A preferred option may or may not be identified, but all 
supporting data from the evaluation must be presented 
to allow a response decision to be made. 

Response decision 
The response decision is a point of commitment to a 

course of action, and is a critical stage in establishing 
ownership and consensus amongst all participants. The 
group charged with making this decision needs an 
element of continuity with the evaluation stage, 
r ep re sen ta t i on from key s t akeho lde r s , and an 
independent chair who will offer leadership, command 
respect , and have special ist knowledge of pest 
eradication. 

Response decision inputs. The evaluation report will 
be a key resource for the group, which will review the 
options presented and identify any other lines of 
approach. The response decision group will also need 
to consider both legal and resource implications of 
preferred options, relative to the expected impact. Costs 
should be realistically assessed since the cost of 
eradication and control operations are almost always 
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underestimated (Meyers et al. 1998). 

Response decision. The response decision group 
should work hard to reach a consensus decision. Where 
this is not possible it should take the form of a 
recommendation to the appropriate authority, and should 
be fully documented as an important element in the audit 
trail ofthe programme. 

Operation 
Implementing the response decision will usually 

involve a field operation of some kind and may range 
from monitoring tlie field situation, to undertaking a major 
eradication programme. It includes all on-the-ground 
activities plus related project management and science 
inputs. 

Leadership. The agency responsible for the response 
needs to be clearly identified and be party to a statement 
of objective agreed with Government. The leadership 
team should include a scientific support coordinator and 
group leaders for such areas as survey, control etc. all 
being responsible to the response operation coordinator. 

Science input. A scientific support coordinator 
should ensure the best ongoing scientific input to the 
operation through individual science contracts and an 
expert science advisory group. The latter should be the 
primary forum for debate on operational strategies and 
should include key operational staff. Its deliberations 
and decisions should be well documented. 

Operating plan. The operating plan is the key 
reference document for the operation, it should be 
detailed and under constant review. This comprehensive 
document covering background to the incursion, 
responsibilities, strategies, resources, milestones etc. 
should be freely available to those involved in the 
programme or anyone with questions or concerns at what 
is being undertaken. 

Communications plan. Most new pest and disease 
responses affect people or communities through the 
intrusion of surveys, spray operations, monitoring etc. 
The response ofthe affected community, particularly if 
an urban area is involved, can make or break a proposed 
operation. An effective communication strategy can be a 
costly but essential part of the response operation 
(Hosking et al. in press). 

Environment and health. Any response that involves 
the use of pesticides or other chemicals will inevitably 
raise health issues and environmental questions. Such 
issues will be most acute where aerial spraying over 
urban areas is contemplated (Green et al. 1990). In such 
cases, health and environmental monitoring may form a 
major part of the programme, and the acceptability of 
proposed chemicals and method of application needs to 
be realistically assessed (Perkins 1989). 

Documentation and financial management. The 
management of contracts, finance and resources, and 
documentation of any response operation is an important 
part of project management. It allows for audit and 

review and can be invaluable in improving future 
responses. Any operation should be a learning 
experience which should contribute to future strategy 
development, as well the probability of success for 
similar operations in the future. 

Monitoring and review 
Monitoring is an activity that should begin early in 

any response, and continue throughout its duration. In 
a major response there will inevitably be a range of 
interrelated monitoring activities, including monitoring 
of target pest populations (Dreistadt & Weber 1989, 
Klassen 1989), pesticide application (Dubois etal. 1993), 
environmental (including non-target) effects, and the 
affected community. The results of various monitoring 
initiatives should feed directly into an actively evolving 
response strategy. 

At the completion of any response operation a detailed 
review should be undertaken and include the decision 
making process , t echn ica l inpu t , opera t iona l 
performance, and evaluate the level of success. The 
review should be used as a platform to revise existing 
plans and strategies and ensure the protection of all 
records, science outputs and monitoring data. 

And finally ... 
Every effort should be made to publish an account of 

the response so the wider science and pest management 
community can share the experience. Comprehensive 
publication of results should be built into the overall 
costs and outputs of the operation. It provides some 
level of public accountability for the spending of millions 
of dollars of taxpayers' money usually in the interests of 
the nation as a whole. 
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Woodnet adds Referral Service 
Promoting your skills and services to the Industry 

and/or knowing where to target them has become easier 
with the recent addition ofthe Referral Service through 
the Woodnet web site. 

The Referral Service was recently added to the suite 
of tools available at www.woodnet.co.nz and has been 
designed to help companies/individuals communicate 
their needs and offers to the wider industry. 

As an extension of the Trade Board that has been 
operating successfully since the beginning ofthe year, 
the Referral Service allows a user to register to receive 
copies of any notice that is posted on the Board. 

Referral Notices are sent via email and users can easily 
manage the categories they are interested in through the 
Woodnet site and a number of deals and discussions 
have been generated as a result of its use. 

The tools and services on offer through Woodnet have 

continued to grow since it was launched late last year 
and the majority of these remain free to encourage 
people to test and utilise the benefits that they offer. 

Woodnet CEO Stuart Orme said that the company 
was encouraged by the activity Woodnet was generating. 
"As a result of its web exposure and growing profile, 
Woodnet is now handling regular inquiries directly from 
offshore businesses looking for industry products, 
services and relationships over and above items 
appearing on the Trade Board". 

The company has more projects in the pipeline and 
would like to hear from anyone with suggestions of 
information or software products that users would like 
to see made available through the site. In the meantime 
they continue to work on further enhancements to the 
Trade Board and Referral Service that will allow smarter 
communication. 
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