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From the Subprogram Leader

The 2007 FRDC Aquatic Animal Health Subprogram
Scientific Conference held at the Rydges Esplanade
Resort, Cairns on 25-27 July 2007 seems a distant
memory. Thank you to all those who supported the
conference, especially to those who made
presentations and to those who assisted with its
planning and organisation. Based on the feedback
received, the conference was enjoyed by all, and
the opportunity for the Australian aquatic animal
health community to get together to exchange ideas
was greatly appreciated by the participants. One of
the highlights for conferees was the opportunity to
hear an international expert present three keynote
lectures on specific aspects of aquatic animal
health. Through the efforts of Barbara Nowak we
were fortunate to have Prof Ben Koop, Director,
Centre for Biomedical Research, University of
Victoria, Canada as the Keynote Speaker who
made presentations on:

1) Genome Research in Salmonids (cCGRASP) - an
overview of physical maps, genome sequencing,
ESTs and microarrays

2) Adaptive Cellular Immunity, T cell receptors and
MHC in Salmon

3) Recovery from polyploidy in salmonids: adaptive,
destructive and random events

Conference proceedings have been mailed out to all
conferees. If any conferees have not received them
please contact me.

The next AAHS Scientific Conference is planned for
2009. Any (useful) suggestions regarding the 2009
Conference can be emailed to either Joanne Slater or
Mark Crane.

Participants at the Third National FRDC Aquatic
Animal Health Scientific Conference, Cairns 2007.
See news item on this page.

STC/SAC Meetings

At its meeting held in Melbourne on 5 September
2007, the Subprogram Steering Committee and
Scientific Advisory Committee reviewed draft full
research proposals and provided feedback to the
Principal Investigators in time for final revision prior
to submission to FRDC via FishNET no later than 1
November 2007.

The next meeting will be held in January 2008 when
the AAHS will review research proposals submitted
to FRDC and make recommendations to the FRDC
executive.

National NNV Planning
Workshop

Following the Subprogram Committee meeting, a
National Nervous Necrosis Virus R&D Planning
Workshop was held on 6-7 September 2007. In
addition to twenty-four representatives from State
and Commonwealth  Government agencies,
universities and relevant industry sectors, we were
fortunate to have a recognised international expert
(Dr Richard Thiéry, AFSSA, France) on viral
nervous necrosis participate in the workshop. The
purpose of the workshop was to develop an agreed
national R&D Plan for viral nervous necrosis
including recommendations for a new research
proposal on viral nervous necrosis to be submitted
in the 2008/09 funding cycle.
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Health Subprogram Website

Our website is located of the FRDC site and can be
accessed directly under:

http://www.frdc.com.au/subprograms/aah/index.htm

There you can view this issue and all previous
issues of Health Highlights.

Announcements

All final reports are available through the FRDC at a
cost. Go to www.frdc.com.au to purchase a copy.

Brian Jeffriess, Tuna Boat Owners Association, has
resigned from the Aquatic Animal Health
Subprogram Steering Committee due to other
commitments. The FRDC AAHS appreciated
Brian’s expert input to AAHS over the years and
wishes him all the best for the future. Brian's
resignation means that there is a vacancy on the
AAHS Steering Committee for an industry sector
representative. FRDC AAHS will be working
towards filling this position as soon as possible.

Completed AAHS Projects

The following projects have been completed
recently:

Project No. 2001/628: Aquatic Animal Health
Subprogram:  Vibrios of aquatic animals:
Development of a national standard diagnostic
technology.

Project No. 2005/621: Aquatic Animal Health
Subprogram: Establishment of a national aquatic
animal health diagnostic network.

Project No. 2005/641: Aquatic Animal Health
Subprogram: Current and future needs for aquatic
animal health training and for systems for merit-
based accreditation and competency assessments.

Project summaries are reproduced below.

Completed AAHS  Project
Summaries

Project No. 2001/628: Aquatic Animal Health
Subprogram:  Vibrios of aquatic animals:
Development of a national standard diagnostic
technology

OBJECTIVES:

Undertake a definitive numerical taxonomic
analysis to describe and characterise the
phenotypes of aquatic animal Vibrios in
Australia

Develop practical, robust phenotypic
identification systems for Vibrio species using
computer assisted identification software

Develop and implement PCR gene probes for
the rapid identification of key bacterial
pathogens

Determine the range of Vibrio species
associated with farmed fish, shellfish and
crustacea in Australia

Technology transfer workshop for state
veterinary diagnostic microbiologists

Develop an ANZSDP for the Identification of
Vibrio species in aquatic animals

NON-TECHNICAL SUMMARY :

The Vibrionaceae is a large group of important
marine bacteria, of which over half are the cause of
disease in a diversity of aquatic animals, plants and
man. Diseases due to Vibrionaceae are known to
occur in most major aquatic animal groups from
marine mammals to teleost fish, crustacea such as
prawns and crabs, molluscan shellfish and octopus
through to zooxanthellae, the symbiotic plant cells
of coral. The risk of disease in farmed aquatic
animals is increased because of captivity stress
when significant losses can rapidly occur due to
vibriosis caused by pathogenic species of
Vibrionaceae. More insidious is non-specific
disease due to opportunistic infection caused by
any one of a diverse range of Vibrionaceae. This
type of infection in particular is evident in juvenile
animals occurring mostly during larval rearing
stages. Conversely, several species appear
beneficial and have, like Vibrio alginolyticus, been
used to good effect as probiotics to control disease
in various farmed aquatic animals.

Although this all-pervasive group of bacteria has far
reaching effects for aquatic animal health, the
methods available to identify members of the
Vibrionaceae are at best rudimentary and
piecemeal for other than the few species of
significance for human health such as V. cholerae.
The purpose of this project was to develop a robust
and practical system for the identification of
Vibrionaceae and to obtain an inventory of species
associated with aquatic animals in Australia.

A library of 823 strains of Vibrionaceae, including
56 type strain species and biovars, was assembled
from farmed and wild aquatic animals in Australia.
The principle sources of strains were from Western
Australia, Queensland and Tasmania, representing
tropical and temperate faunas. A numerical
taxonomy of the library was undertaken using a
panel of 107 tests, most in miniaturised form, to
determine the phenotype (descriptive
characteristics) of the assembled strains.
Relationships based on similarities were assessed
by cluster analysis so that common characteristics
could be determined for groups of related strains. A
total of 86 distinct types were recognised of which
56 groups, or clusters, represented the known
species and biovars of the Vibrionaceae that
formed the library of strains. The remaining groups
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represented distinct biovars of Photobacterium
damselae ssp. damselae, Vibrio fischeri, V. harveyi
and V. ichthyoenteri and 25 un-named protospecies
of Vibrionaceae. The library of strains was also
analysed by molecular taxonomy. A partial DNA
sequence of the 16S rRNA gene was determined
for each strain and an identification reached by
matching sequences with strains in the GenBank
data library. The homogeneity of cluster
membership was assessed by comparing the group
identity reached by numerical taxonomy with that
determined by molecular taxonomy. Mostly there
was good agreement between the two methods,
confirmation that the clusters form homogeneous
groups of strains. The agreement was less good for
a few clusters indicating some heterogeneity in
membership. Neither method of taxonomic
assessment is absolute and the basis for
disagreement was not always evident. In some
instances it would appear that the sequence data
was confounding, due probably to the use of partial
sequences which did not have sufficient resolution
to reliably determine a species identity.

Complete 16S rRNA gene sequences were
obtained for representatives of the 25 protospecies
as a preliminary step in determining their identity.
Several of the clusters, defined as phenons, were
designated as biovars of known species: Ph.
damselae ssp. damselae biovar Il, V. fischeri biovar
II, V. harveyi biovar Il and V. ichthyoenteri biovar II.
Four of the phenons were tentatively designated as
Aeromonas sobria, sensu stricto, V. coralliilyticus,
V. pomeroyi and V. xuii; the remaining phenons
appear to be potential new species that warrant
further investigation to establish their true
taxonomic status.

The phenotypic characteristics of the phenons,
defined by numerical and molecular taxonomy,
were used for the development of a database for
computer-assisted probabilistic identification. A
software program, PIBWin was developed for this
purpose. Using an implementation of Bayes
theorem, the most likely identification of an
unknown is obtained by reference to the phenotype
of known species. The program not only computes
the most likely identification but also provides
additional measures to assess the likelihood of a
correct identification. The program was designed for
ease of use with a highly intuitive interface. Several
tools for assessing the functionality of a probability
matrix are included in the software package. A
probability matrix, VibEx7 was developed for the
identification of all 86 phenons using a standardised
panel of 39 miniaturised and five antibiotic
sensitivity tests. Using the V36 panel of tests an
identification can be obtained within two days.
Performance of the matrix was assessed by several
means. Using an identification threshold of P30.99
and phenetic data from the numerical taxonomy,
93% of the library of strains were correctly identified
to their parent cluster with only 0.3% incorrectly
identified, an indication that the V36 identification

panel and ViIibEx7 probability matrix accurately
reflect the phenons defined by the numerical
taxonomy. Using prospective data obtained from
routine diagnostic samples, 79% of strains had an
identification score of P30.99 and represents a
significant improvement in identification rates
compared to previous methods. The ability to
accurately identify almost 80% of wild type strains is
further evidence that the VIbEX7 identification
matrix is a good reflection of the diversity of
Vibrionaceae in Australian aquatic animals and can
be used with a degree of assurance to obtain a
correct identification for unknown strains. A known
limitation of the VibEx7 matrix is the absence of 35
species, which were formally proposed while the
project was nearing completion. Based on the 16S
rDNA sequence identification, it seems that few if
any of these new species were present in the library
of strains from Australian aquatic animals. It would
be prudent nevertheless to ensure that these
species are included in the VIbEx7 identification
matrix at some future point.

Rapid identification using the DNA amplification
technique of polymerase chain reaction (PCR) was
evaluated as a means of either confirming the
identity of species or determining the presence of
specific pathogenicity factors. A range of PCR
primers were evaluated for Ph. damselae ssp.
damselae, Ph. damselae ssp. piscicida, V.
anguillarum, V. harveyi and V. vulnificus. All the
primer sets for these important pathogens of
aquatic animals were implemented and evaluated
for use with template DNA extracted from pure
cultures. Most of the primer sets were directed not
at conserved genes such as 16S or 23S rRNA, but
at pathogenicity genes such as haemolysin or for
regions of chromosomal DNA of unknown function.
Targets such as these were considered to be of
limited value as a means of species identification
since not all strains may contain these more labile
genes, or may occur in other unrelated species.

Despite the extensive composition of the library of
Vibrionaceae assembled for the survey, few
unusual species were encountered. The most
commonly occurring were Ph. damselae ssp.
damselae and V. harveyi from a varied range of
hosts. An unusual finding was the isolation of V.
penaeicida from rock lobster phyllosoma and it was
possible also to confirm the presence of V.
scophthalmi and V. ichthyoenteri in both Atlantic
salmon and barramundi. The library of strains
provided good evidence that several species of
Vibrionaceae remain exotic pathogens including M.
viscosa, V. ordalii, V. salmonicida and V. wodanis in
salmonids, and V. tapetis and V. pectenicida in
shellfish. The cause of blister disease in farmed
abalone was confirmed as a unique form of V.
harveyi designated biovar Il while several, as yet
un-named protospecies, were associated
exclusively with specific aquatic animals; most
noticeable of these were Phenons 15 and 46 from
abalone and Phenon 29 from larval striped
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trumpeter. The role of these protospecies as
pathogens is as yet unknown.

A draft Australian New Zealand Standard
Diagnostic Procedure has been developed for the
identification of Vibrionaceae using the V36 panel of
tests and the VIibEx7 probability matrix. The
standardised approach for the identification of
Vibrionaceae associated with aquatic animals
should enable diagnostic laboratories to identify
isolates with greater assurance and obtain
meaningful results of value to farmers, veterinarians
and regulators.

The approach used for the identification of
Vibrionaceae will enable additions and
improvements to be made to the VibEXx7
identification matrix and ensure that it stays relevant
and useful into the future.

OUTCOME ACHIEVED: A standardised panel of
phenotypic tests was developed for the
identification of bacteria from the Vibrionaceae
using computer assistance and the software
package PIBWin developed for this purpose. The
database for the Vibrionaceae was developed from
a combined molecular and numerical taxonomic
study of bacterial strains from tropical and
temperate water aquatic animals in Australia.
Phenotypic identification is supported by the use of
PCR, a molecular DNA technique, for the rapid
identification of key aquatic animal pathogens.
These procedures form the basis of a uniform
approach for the accurate identification of
Vibrionaceae for use by diagnostic laboratories.
The improved basis for the identification of
Vibrionaceae will be of benefit to the aquaculture
industry,  microbiologists,  veterinarians  and
regulators.

KEYWORDS: Vibrionaceae, Grimontia, Moritella,
Photobacterium, Vibrio, numerical taxonomy,
phenotyping, molecular taxonomy, 16S rRNA,
sequencing, genotyping, probabilistic identification,
computer-assisted identification, software, PCR,
aguatic animal disease

Project No. 2005/621: Aquatic Animal Health
Subprogram: Establishment of a national aquatic
animal health diagnostic network

OBJECTIVES:

Make recommendations on the structure and
function of the network of receival and reference
laboratories

Establish a network for aquatic animal disease
diagnosis

Facilitate transfer of knowledge and technology
in aquatic animal diagnostics Develop a model
for national laboratory proficiency (ring) testing
as a mechanism to enhance the proficiency of
the established diagnostic network

NON TECHNICAL SUMMARY

1 Structure and function of the National Aquatic
Animal Diagnostic Laboratory = Network
(NAADLN)

To strengthen and support Australia’s regional
aguatic animal diagnostic laboratories a network
has been established. The structure is two-tiered
with reference and referral laboratories based on
the same definitions utilised by Sub-committee on
Animal Health Laboratory Standards (SCAHLS).

2 Access to network database

The final location of the database for access to all
member laboratories and government managers is
likely to be through the Australian Government
Department of Agriculture Fisheries and Forestry
(DAFF) website.

3 Network database functions

The database permits easy searching of network
laboratories for specific areas of expertise or
specific test types. Contact details for laboratories
will be available facilitating the exchange of test
methodologies, referral of diagnostic samples and
general information. Each laboratory has defined
the type of samples it is willing to receive and the
locations from which it is willing to receive them.
The database highlights the accreditation status of
the laboratory and allows searching for National
Association of Testing Authorities (NATA)
accredited laboratories. The front page of the
database explains the limitations of the data
contained within.

4 Database maintenance and updating

The database will have easy mechanisms for on-
line annual updating, requiring only minimal input
from a database network coordinator. Simple
processes have been created for transferring the
data profile of individuals between laboratories and
removing retiring staff from the database. Each
laboratory will be responsible to update its profile
annually. State and Commonwealth NAAH-TWG
representatives will issue reminders to laboratories
and take responsibility to ensure their relevant
Government laboratory information is updated
annually to reflect test and staff availability. NAAH-
TWG will also be responsible for determining the
entry of new laboratories to the network, through its
annual meetings.

5 Create a laboratory network

Twenty laboratories met the criteria for entry to the
network. The project coordinator contacted all of the
aquatic animal diagnosticians in each laboratory
and entered their details into the NAADLN
database. The database captures the diagnostic
test capability of the laboratory as well as the
human capacity across the various disciplines
utilised for diagnostic tests. The assessment of
personal proficiency in a discipline relied upon
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diagnosticians providing self-assessments of their
abilities.

6 Facilitating transfer of knowledge and
technology of aquatic animal diagnostics

The project coordinator visited most of the
laboratories personally and assisted in forming and
strengthening links between network laboratories.
The construction of the database forms the primary
mode for transfer of information between
laboratories. The database permits laboratories to
determine the diagnostic test options available at
other laboratories and provides contact numbers for
diagnosticians to communicate with colleagues.
The database also allows diagnosticians to identify
which laboratories have rated themselves as having
expert level skills in particular disciplines.

7 Maintaining proficiency through ring-tests

Many of the network laboratories do not focus
solely on aquatic animals and, in general, aquatic
case volume is low, due to, in part, the
implementation of cost-recovery by State and
Commonwealth Laboratories as also noted by
Frawley (2003). To maintain high levels of
proficiency within the network, particularly in
laboratories with low sample volumes, it was
considered necessary to commence circulation of
diagnostic samples preferably at a frequency of
once or twice annually. This process provides a
measure of quality assurance (QA) across the
network and assists in providing continuing
education material. Consultation with all network
laboratories resolved that a multi-centric approach
to the staging of proficiency tests was preferred. In
this system the laboratory hosting the round would
rotate between participating network laboratories. A
benefit was recognised in rotating the host
laboratory, as the rigour of hosting a round would
enhance the focus on the individual test discipline
to ensure all aspects of the test were being
performed optimally within that laboratory. Most
laboratories expressed the need for funding to
support the host laboratory in creation, collation and
reporting of the test round. The majority of
laboratories were willing to participate in the testing
rounds at their own expense, as part of internal QA
processes.

7.1 Microbiology proficiency testing

For NATA accredited laboratories there is already a
microbiology proficiency program in place, operated
through IFM Quality Services Pty Ltd. This program
is not specifically organised for aquatic animal
pathogens. However, it typically includes two
aquatic isolates each year. The expansion of such a
program to the wider network was viewed as
beneficial.

7.2 Histopathology proficiency maintained
through “slide of the quarter” circulation

In 2005 NAAH-TWG nominated lan Anderson
(QDPI&F) to develop a methodology for quarterly

generation of a histopathology slide of the quarter.
This activity is coordinated by lan Anderson and
commenced in 2005. Slides are sent to laboratories
linked to NAAH-TWG. The issue of upgrading the
slide of the quarter to a proficiency test was raised
at the 2006 NAAH-TWG meeting. The consensus
was that this slide of the quarter program should be
continued in its current form, and not progressed to
a full proficiency test, due to limited resources and
other priority areas taking precedence. Network
members can apply through their State NAAH-TWG
representative to join the circulation of the slide of
the quarter program.

7.3 Parasitology ring testing

The prospect of improving parasitology resources
through a project to create a digital image library
was discussed with NAAH-TWG. Circulation of
images to network members could run in parallel
with the histopathology slide of the quarter process.
The commencement of proficiency testing in
parasitology was viewed as a lower priority by
NAAH-TWG and should not be considered for
resourcing in the near term.

7.4 PCR ring testing first steps

A model for the commencement of ring-testing in
PCR has been developed (see Appendix 4) and will
undergo modification based on comments from the
NAAH-TWG. Initially this program will be
educational to determine which elements of
currently used methodologies, if any, give aberrant
results. Once these early problems are resolved,
the testing rounds can be more appropriately
applied as proficiency tests with a more intense
focus on the sensitivity of testing. A mechanism for
funding this project will need to be sought if it is to
be progressed any further, due to the expenses of
setting up and hosting a ring test. This issue should
be directed to the members of Aquatic Animal
Health Committee (AAHC) for consideration.

8 Aguatic animal diagnostician age distribution

The profiling of aquatic animal diagnosticians has
documented that more than 70% are over fifty years
of age. This analysis highlights an urgent need for
new resources to be invested in succession
planning over the next 5-10 years. This investment
will ensure high levels of skill are maintained in the
laboratory network and ensure that corporate
knowledge is not lost. The ease of transfer of skills
from other animal health areas into AAH was
recognised and it was recommended that new
training programs for AAH need to be synergised
with general animal health post-graduate training,
rather than developing courses as a separate entity.

9 Further network development

To take the network to the next level of functionality
further development needs to be undertaken. This
should involve facilitating ring testing, which will
reinforce the roles and responsibilities for network
laboratories. During the course of the project, some

Health Highlights Volume 7, Issue 1, October 2007

5



participating laboratories and members of NAAH-
TWG have provided comments on further
improvements, which would augment the structure
that has been created. To deliver these
improvements it is recommended that a part-time
network coordinator be appointed. Further
modifications to the database have been proposed
to improve ease of use and the creation of formal
assessment criteria for individuals classified as
“expert” within the database. The current climate of
limited Government funds for aquatic animal health
laboratory services, in the face of growing
demands, implies a need for enhanced efficiency of
aguatic animal diagnostic service delivery. For the
network to deliver competent, timely and cost-
effective aquatic animal diagnostics into the future
the development of a business plan is required.
This would require the input of an accounting
professional and significantly greater engagement
of the laboratories. The foundation for this business
plan has been created through the initiation of the
network in this project.

Project No. 2005/641: Aquatic Animal Health
Subprogram: Current and future needs for aquatic
animal health training and for systems for merit-
based accreditation and competency assessments

OBJECTIVES

To scope and clearly define current and future
needs for aquatic animal health training and for
systems for merit-based accreditation and
competency assessments.

NON TECHNICAL SUMMARY

Provision of high quality aquatic animal health
(AAH) services is a complex multi-disciplinary
activity. Hence, training programs must address all
discipline areas to achieve the desired outcome of
robust service delivery to meet all stakeholder
group needs. The current and future needs for AAH
training have been identified across many sectors
through survey work and direct interviews with key
stakeholders. There is a shortfall in both total
capacity and more prominently, in the availability of
high skill level individuals within both laboratory and
field service provision areas. It was widely
recognised that many of the traditional pathways for
training groups of such skilled individuals was
through mentorship and self-education within State
and Commonwealth Governments. These are now
severely restricted due to a changing role of
Government and ongoing tightening of resources.

A significant proportion of all stakeholders felt that
current Australian training opportunities were either
completely absent or of insufficient depth.
Therefore, to meet the identified needs of the
stakeholder groups for AAH service delivery,
significant changes to current AAH training
practices in Australia are required. 73% of survey
respondents felt that the demands for AAH services
were likely to increase over the next 5-10 years,

which will only exacerbate the currently recognised
shortages.

Through discussions with an array of industry
stakeholders across Australia there appeared to be
sufficient training available for farmer level
individuals but not for specialised AAH diagnostic
professionals. It was apparent that not all
aquaculture industry sectors, particularly the
smaller emerging industries, were aware of the
training opportunities available, suggesting an
improved extension effort was required by providers
at the Technical and Further (TAFE) Education
institutions and universities.

The experience that fisheries and aquaculture
industries have had with animal health service
provision is remarkably different to that experienced
by the established terrestrial animal production
industries. Health services to fisheries and
aquaculture, in many jurisdictions and industries,
have been viewed as a separate service area
discipline to that of all other animal health services.
This is an historical anomaly given the overlapping
functions. Aquatic animal health services are in
reality, a subset of Australia’'s animal health
services. The reintegration into this larger area
needs to begin with aquatic animal health training
integrating with other animal health training, rather
than being viewed as an entirely separate entity.
The overlap of the skill sets is simply too great to
justify entirely separate training programs for the
range of disciplines involved.

Surveys were designed to clarify stakeholder
expectations of various providers of aquatic animal
health services. Some of the major findings are
listed below and supported with data in the main
body of the report. The categories of service
providers are outlined in Table 1 with their wide
ranging specialities.

Table 1. Service providers that deliver AAH
services in Australia

Academic Based
Personnel

Laboratory Based
Personnel

Veterinary pathologists Veterinary pathologists

Aquatic animal
pathologists (non-
veterinary)

Aquatic animal
pathologists (non-
veterinary)

Bacteriologists Bacteriologists

Virologists Virologists

Parasitologists Parasitologists

Molecular biologists Molecular biologists

Immunologists Immunologists

Nutritionists Nutritionists

Toxicologists Toxicologists

Field Based Personnel Administration Based

Personnel
Private veterinary State/Commonwealth
consultants policy staff

Clinicians Epidemiologists

Aquaculture technicians | Biosecurity and policy

Farm managers
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Laboratory based personnel issues

1. Perceptions of sub-optimal performance

72% of laboratory respondents expressed a view
that their abilities in at least one of the major
disciplines was lacking. 81% stated that the quality
of service delivered to aquatic animal cases was
below that provided for terrestrial animals in their
laboratory. However, while individuals may lack
certain skills, the service to the client is provided by
the laboratory as a whole. Industry and Government
expectations are for very high levels of competency
across all areas. The establishment of a “network”
among laboratories further enhances Australia’s
capability.

2. Minimal training options to up-skill personnel

48% of laboratory respondents expressed a need
for post-graduate training to attain the required
competency across all discipline areas surveyed.
Research stakeholders expressed similar views
about the inadequacies of current training. Such in-
depth training opportunities do not exist in Australia
at this time. The reality is that new graduates are
not able to provide the high level AAH services
demanded by clients - it is simply beyond the scope
of undergraduate courses. The solution lies in
greater interaction between the veterinary and non-
veterinary aquatic animal health training institutions,
creation of mentorship/ traineeship opportunities in
operating diagnostic laboratories, and access to
common curriculum and educational resource
materials for undergraduate and post-graduate AAH
training.

3. Current expectations of laboratory staff exceed
their capacity to deliver due to lack of field
(primarily veterinary) services

The survey results indicated that both industry and
Government expect aquatic animal diagnostic
laboratories to provide the bulk of the high level
AAH services that are perceived to be required.
Both groups of stakeholders frequently sought the
services of AAH diagnostic laboratories. When
examining the operation of animal health services in
other production animal industries in Australia, the
intermediate step of involvement of field
veterinarians is an obvious omission in the
operation of many aquaculture/fisheries sectors.
Field experience is a critical precursor to sample
submission with sample selection clearly affecting
the ability of a laboratory to select appropriate tests
and provide meaningful results.

4, An__aging population of high level AAH
Professionals

Governments and industry recognise that many of
the high level aquatic animal health professionals
are employed by State and Commonwealth
Government Laboratories. This is evidenced by
their participation in the NAAH-TWG and the heavy
use of these individuals to provide technical advice
for State Government policy development. A recent

survey as part of the Fisheries Research and
Development Corporation (FRDC) project 2005/621
to establish a national network of AAH diagnostic
laboratories, found that >70% of AAH laboratory
diagnosticians are approaching retirement within a
10 year time frame (70% are >50 years of age).
Similar findings about the demography of highly
skilled terrestrial animal laboratory diagnosticians
have been recently noted in the Frawley Review
into Rural Veterinary Services 2003 and in relation
to field veterinary services by Heath and Niethe
(2001). The lack of training pathways and
projections for increased service demand are likely
to leave AAH stakeholders in a parlous situation,
unless steps are taken in succession planning for
the loss of these skilled professionals. Significant
new resources are required to avoid this
demographic failure for AAH service provision in
Australia.

Field-based personnel issues

1. Low level of understanding of the complexity of
delivering high level skills and services in
Aguatic Animal Health by many industry sectors.

Surprisingly respondents from the majority of
aquaculture industry sectors and researchers
demonstrated a very limited understanding of the
complexity of skills and disciplines that are required
to reach a diagnosis, select and apply a treatment
and control/plan for diseases in aquatic animals. A
list of the professional disciplines that combine to
provide a diagnosis, treatment and control plan are
encompassed in table 1 above; there may be
further disciplines utilised in some circumstances. It
is apparent that not all of these skills are likely to be
possessed by one person, necessitating a multi-
disciplinary approach. The lack of understanding of
this complexity is intrinsic to the perception of the
industries’ needs for service. Many aquaculturalists
(49% of respondents) were of the opinion that
through less than one week of training they could
acquire very high competency levels across a range
of AAH skills needed for optimal farm operations,
thereby, undervaluing AAH management compared
to other farm activities. From farm managers,
through to service providers, there was support for
improved and increased training opportunities.
There was also a need highlighted for improved
extension information on the courses that are
currently offered- as general awareness amongst
industries varied considerably. Not surprisingly,
industries such as salmonids in Tasmania, which
have benefited from engagement in the most
rigorous AAH programs, were the most aware of
training opportunities.

In contrast, aquaculturalists and Government
expect very high skill and competency levels from
AAH professionals engaged to deliver AAH
services. However, there is little recognition of the
required integration of such professionals into
regular engagement with industry so they can
develop and maintain the high skill levels
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demanded. Industry utilises private suppliers of
AAH on average just over once a year. Few
opportunities exist in Australia currently for AAH
professionals to obtain the required exposure to
develop high level diagnostic skills. One
mechanism proposed to overcome this lack of
engagement is to foster greater integration of AAH
research programs with Veterinary schools and
established AAH laboratories, and link them directly
with industry, to demonstrate to industry the intrinsic
value of high quality AAH service.

2. Field AAH under-servicing

As described above a lack of input from AAH
professionals at the field level impacts on the ability
of AAH laboratories to deliver meaningful results.
Further, for farms to derive the greatest benefit from
laboratory tests, they require the creation and
implementation of prevention and control strategies
back at the farm, by field AAH professionals. This
activity requires a deep understanding of disease
processes and the culture system which is beyond
the scope of most aquaculturalists’ training. One
key component cause for the failure of development
of these field AAH services has been the apparent
reluctance of Veterinary schools to integrate
specific aquatic animal material into their
undergraduate degrees.

3. Impediments to improved AAH service provision.

Several other factors have hindered the
development of AAH services including: the vast
geographic spread of industry and associated high
travel costs to provide service; the relatively small
size of the industry overall; the Ilow level
uptake/recognition by industry of AAH
professionals; the diversity of culture systems; the
diversity of species under culture; and the small
number of people engaged full-time in AAH service
provision, both private and government, barely
sustains the critical mass required to successfully
institute  mentorship programs and training
positions. Animal health provision to all other
production animal sectors in Australia does not
operate in this fashion, and neither should it for
Aquatic Animals. Survey results indicated that
where Government extension veterinarians were
resourced and available they were heavily utilised
and personal communications with the few non-
government veterinarians active in Australia,
indicated when interviewed that they were
continuing to slowly expand their services.

Academic personnel issues

1. Insufficient specific_aquatic _animal content in
veterinary science undergraduate education.

Through discussions with deans or senior staff from
the following Australian veterinary faculties:
University of Sydney; Melbourne University;
Murdoch University; university of Queensland;
Charles Sturt University and James Cook
University, it is clear that both historically and

currently, the veterinary profession has been very
slow to respond to the emergence of this new
production animal sector, and as a result aquatic
animal health has developed without specific
Veterinary undergraduate training in either aquatic
animal diseases and physiology, or in aquatic
animal production systems. However, the breadth
and depth of animal health skills taught within a
veterinary degree are not only highly relevant, but
are the essential background, to which the specific
aquatic skills need to be added, to provide the
veterinary element of a comprehensive health
service. As the undergraduate curriculum is already
overflowing, only minor improvements in specific
aquatic animal health content are likely. The
inclusion of aquatic animal case material across all
areas of the degree courses is encouraged and in
many cases, notably the University of Sydney and
Queensland University, is currently underway. Such
inclusions as aquatic pathogens in microbiology
(bacteria, viruses and fungi), diagnostic aquatic
case material in pathology, aquatic disease
examples in epidemiology, important differences in
aquatic animal physiology, inclusion of basic fish
nutrition within broader nutritional training and the
inclusion of some common aquatic parasites in
parasitology. However, it is both appropriate and
necessary that many of the key skills are taught
through the creation of post-graduate training
opportunities in conjunction with veterinary and
non-veterinary schools and established diagnostic
laboratories with aquatic animal health expertise.

2. Lack of succession planning within diagnostic
laboratories to act as an educational resource

A significant proportion of the national AAH
knowledge resides within highly experienced fish
pathologists in State Government laboratories. The
average age of these individuals exceeds 50. At
present none of these laboratories have sufficient
resources to implement a trainee program to assist
with  succession planning. Mentorship from
experienced pathologists is widely recognised as
one of the best techniques to transfer the high level
skills.

Administrative personnel issues

1. State Government's unable to fill their own needs

Surveying across all State Governments revealed a
current shortage of staff attempting to cover AAH
issues and predicted ongoing shortages into the
future, compounded by the predicted increase in
demand. The impacts on the quality of policy and
surveillance capacity can only be deleterious. In the
last 3 years State Governments in Victoria, South
Australia, NSW and Northern Territory have been
forced to undertake protracted advertising nationally
and in some cases internationally to find
experienced AAH professionals to fulfil vital
administrative and laboratory functions. It has been
common for these positions to be vacant for greater
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than 12 months whilst suitable candidates are
sought.

2. Adeguate skill levels but still demand for more
training across a range of AAH areas

In general, surveyed Government AAH managers
felt they possessed sufficient levels of AAH skills to
perform adequately in their positions. However it
was noted that >60% of respondents felt that more
training would be supported and attended.

Competency standards

Veterinarians are registered and regulated through
legislation to provide competent animal health
services. However, they are currently a minority in
all areas of AAH service provision, except
pathology, in Australia. Veterinarians have not
distinguished themselves with all industry groups as
having particular competencies, perhaps due to
their lack of engagement. The Australian College of
Veterinary Scientists, Chapter of Aquatic Animal
Health is undergoing rapid expansion in
membership  which will assist in providing
demonstrable proof of a competency standard.
Formal links are being established by the Chapter
with specialist veterinary groups in the USA and the
United Kingdom. However other AAH professionals
with specialist level skills currently go officially
unrecognised and still others with potentially less
experience and qualifications are operating in the
market. There was recognition of a need for a
competency standard by 60% of all respondents
across all stakeholder groups.

RECOMMENDATIONS

1. That Australian universities be encouraged to
incorporate a greater component of aquatic
animal health into undergraduate training
courses, through the development of a National
Aquatic  Animal Health  Curriculum and
educational resource material.

2. That Australian universities be encouraged to
develop post-graduate training opportunities with
formal international linkages e.g. Network of
Aquaculture Centres in the Asia-Pacific (NACA),
Australian Centre for International Agricultural
Research (ACIAR), Asian Fisheries Society
(AFS) to encourage overseas students to
participate and support the running of such
courses. Such training opportunities should
include some direct field experience with
industry.

3. That funding be sourced to support traineeships
in aquatic animal pathology at Government and
University Aquatic Animal Health Laboratories
around Australia.

4. That Australian college of veterinary science
approach providers to assess potential for
endorsed graduates of tertiary undergraduate
degree programs to undertake a program of
mentoring, training and examination and

continuing professional development in AAH
which could then be recognised as the
competency standard across Australia.

5. That State Governments be asked to subsidise
the cost of investigations of novel aquatic animal
disease outbreaks, to underpin development of
improved understanding of key pathogens and
processes whilst the aquaculture industries are
developing to maturity.

6. That nationally funded research projects with
AAH components should include links to a
Veterinary school, a State Government AAH
diagnostic laboratory and with industry.

7. That a nationally coordinated extension program
be funded to ensure key stakeholders are aware
of all the training opportunities that currently
exist.

OUTCOMES ACHIEVED

An initial scoping workshop was conducted with the
National Aquatic Animal Health Technical Working
Group (NAAH-TWG) in Melbourne 2005.

A survey of aquatic animal health stakeholders
including members of RecFish Australia, State and
Territory Agencies and the veterinary universities
and other eeducational facilities that currently
supply training in aquatic animal health was
undertaken.

The supply and demand for AAH services has been
analysed based on current usage and projected
growth in service needs. The recommendations
flowing from this analysis have been prepared and
will be submitted to Aquatic Animal Health
Committee in the form of an issues paper that
identifies the problems(s) but also solutions, with
respect to current and future needs for aquatic
animal health training and for systems for merit-
based accreditation and competency assessments
for further consideration.

KEYWORDS

Aquaculture, Laboratory, Survey, Teaching,
Training, University, Veterinary
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Newsletter submissions

The Aquatic Animal Health Subprogram welcomes contributions to Health Highlights on all
aquatic animal health R&D news and events — both within and outside the FRDC. We aim to
assist the widespread exchange of information by including any of the following in each
guarterly edition: project updates, milestone reports, final reports, research papers, project
communication and extension outputs, info sheets, and letters to the editor. Announcements
of conferences, workshops, meetings, etc are also welcome.

Please forward contributions for the next edition o f Health Highlights
to Joanne Slater before 31 December 2007

Mailing list
Health Highlights is distributed quarterly to stakeholders via hard copy and email as well as

being posted on the FRDC website at: http://www.frdc.com.au. To be included on the Health
Highlights mailing list, contact:

Joanne Slater Phone: 03 5227 5427 Fax: 03 5227
5555
Aquatic Animal Health Subprogram Coordinator Email: joanne.slater@csiro.au

C/o CSIRO Livestock Industries
Australian Animal Health Laboratory
PO Box 24 Geelong 3220

Health Highlights is funded by the Fisheries Research and Development Corporation. All
reasonable care has been taken by the editor and contributors in preparing components of
this newsletter that represent, or that, could be construed to represent, advice. Neither the
FRDC, the Aquatic Animal Health Subprogram nor any of its officers or contributors accepts
any liability resulting from the interpretation or use of information set out in this document.
Information contained within this document is subject to change without notice.
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Summary of Active Projects

Project No.

Project Title

Principal Investigator

2002/043

Aquatic Animal Health Subprogram: the production of
nodavirus-free fish fry and the nodaviruses natural
distribution

Associated species: Barramundi & other finfish species

Dr lan Anderson

Department of Primary Industries, QId
Phone: 07 4722 2610

Email: ian.anderson@dpi.qld.gov.au

2003/649  |Aquatic Animal Health Subprogram: industry's Mr Mark Sheppard
emergency preparedness and response to mass Sakana Veterinary Services, Canada
mortality of yellowtail kingfish Seriola lalandi: Phone: +1-250-926-0291
development of plans and protocols Email: svs@oberon.ark.com
Associated species: Yellowtail kingfish
2004/079  |Aquatic Animal Health Subprogram: Strategic planning, Dr Mark Crane
project management and adoption CSIRO AAHL Fish Diseases Laboratory
Associated species: Multi-species Phone: 03 5227 5118
Email: mark.crane@csiro.au
2004/084  |Aquatic Animal Health Subprogram: Investigating andDr Geoff Liggins
managing the Perkinsus-related mortality of blacklipDepartment of Primary Industries, NSW
abalone in NSW Phase 1 Phone: 02 9527 8411
Associated species: Haliotis spp. Email: geoff.liggins@dpi.nsw.gov.au
2004/086  |Aquatic Animal Health Subprogram: Identification andDr Shane Raidal
distribution of an intracellular ciliate in pearl oysters Murdoch University, WA
Associated species: Pearl oyster Phone: 08 9360 6000
Email: Raidal@murdoch.edu.au
2004/091  Aquatic Animal Health Subprogram: further research andMs Nicky Buller
laboratory trials for diagnostic tests for the detection of ADepartment of Agriculture, WA
invadans (EUS) and A. astaci (crayfish plague) Phone: 08 9368 3425
Associated species: Multi-species Email: nbuller@agric.wa.gov.au
2006/062  Aquatic Animal Health Subprogram: identification of host |Dr Robert D. Adlard
interactions in the life-cycle of QX disease Queensland Museum
Associated species: Edible oyster Phone: 07 3840 7723
Email: Robert.Adlard@gm.qgld.gov.au
2006/064  |Aquatic Animal Health Subprogram: Development of Dr Philip Nicholls
diagnostic tests to assess the impact of Haplosporidium Murdoch University, WA
infections in pearl oysters Phone: 08 9360 1394
Associated species: Pearl oyster Email: P.Nicholls@murdoch.edu.au
2006/243  |Aquatic Animal Health Subprogram: Development of Dr Mehdi Doroudi
management strategies for herpes-like virus infection of SARDI, South Beach, SA
abalone Phone: 08 8207 5401
Associated species: Abalone Email: doroudi.mehdi@saugov.sa.gov.au
2007/006  Aquatic Animal Health Subprogram: Development of Dr Mark Crane
molecular diagnostic procedures for the detection and  |CSIRO AAHL Fish Diseases Laboratory
identification of herpes-like virus of abalone Phone: 03 5227 5118
Associated species: Haliotis spp. Email: mark.crane@csiro.au
2007/007  |Aquatic Animal Health Subprogram: Validation of PCRProf Richard Whittington
tests for diagnosis of megalocytivirus (gourami iridovirus)University of Sydney, Camden, NSW
and cyprinid herpesvirus 2 (goldfish herpesvirus) Phone: 02 9351 1619
Associated species: multi-species Email: richardw@camden.usyd.edu.au
2007/225  |Aquatic Animal Health Subprogram: Metazoan parasite Dr Kate Hutson
survey of selected macro-inshore fish of southeastern  [The University of Adelaide, SA
Australia, including species of commercial interest Phone: 08 8303 5282
Associated species: multi-species Email: kate.hutson@adelaide.edu.au
2007/226  |Aquatic Animal Health Subprogram: Rapid strain Dr Andy Barnes

identification of the bacterial fish pathogen
Streptococcus iniae and development of an effective
polyvalent vaccine for Australian barramundi

University of Queensland, Brisbane QLD
Phone: 07 3346 9416
Email: a.barnes@ug.edu.au

Associated species: Barramundi
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Subprogram Contact Details

Name

Telephone

Fax

Email

Mark Crane, Aquatic Animal Health
Subprogram Leader

03 5227 5118

03 5227 5555

mark.crane@csiro.au

Joanne Slater, Aquatic Animal Health
Subprogram Coordinator

03 5227 5427

03 5227 5555

joanne.slater@csiro.au

Steering Committee (STC)

Simon Bennison (Chair), National Aquaculture
Council

0407 776 439

nac@aquaculture.org.au

Eva-Maria Bernoth, Australian Government
Department of Agriculture, Fisheries and
Forestry.

02 6272 4328

02 6273 5237

eva-maria.bernoth@daff.gov.au

Pheroze Jungalwalla, Tasmanian Salmon
Growers Association

03 6214 0550

03 6224 6255

jungalwalla@tsga.com.au

Vacancy

Brian Jones, Dept of Fisheries, Government of
WA

08 9368 3649

08 9474 1881

bjones@agric.wa.gov.au

Justin Fromm, Fisheries Research &
Development Corporation

02 6285 0416

02 6285 4421

justin.fromm@frdc.com.au

Scientific Advisory Committee (SAC)

Richard Whittington, University of Sydney,
Camden, NSW

02 9351 1619

02 9351 1618

richardw@camden.usyd.edu.au

Nick Moody, Department of Primary Industries
& Fisheries, Oonoonba, Queensland

07 4722 2603

07 4778 4307

nick.moody@dpi.gld.gov.au

Barbara Nowak, Aquafin CRC, University of
Tasmania, Launceston, Tasmania

03 6324 3814

03 6324 3804

B.Nowak@utas.edu.au
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