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Detection of Plumatefla casmiana in the sample scraped off the Piangil

membrane filter.

There is a possibility that the two species Fredericella australiensis and
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sutraliensis (7), a phenomenon hitherto. never encountered nor reported
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The life history of freshwater Bryozoans encompasses both the sexual mode
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1995).

(a) Statoblasts valves of Fredericella australiensis and (b). Plumatella

emarginata (Bryo Technologies Report dated the 14t of March 2010).
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presence of tubercules in the fenestral area.

Statoblasts of the Fredericellid type devoid of exterior micro-architecture.

a) Sketch of a single, rounded statoblast valve of Fredericefla australiensis
with the characteristic thickened rim and the lack of ornamentation (Wood ef
al.,1998). (b) Statoblast valves of Fredericella australiensis ; light micrograph
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photographed at St Albans (d) Fredericellid statoblasts (Bryo Technologies
Report dated the 14t of March 2010).
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1. The Milestones

Milestone 1 (15t October 2009 to 15th Decembér 2009)

vi.

Utilizing the leverage from the first year of the project, prepare and submit an ARC Linkage
application for Round 2 of 2010 entitled: “Prevention of Bryozoan biofouling of water pipeline
systems”. This application is to include Dr. Jane Sargison of the University of Tasmania as a

collaborator on the project.

Attend, and present the outcomes of the first year of the existing project, at the 32~ Hydrology

& Water Resources Symposium, Newcastle, NSW, 1-3 December 2009.

Conduct a two day field trip in December in order to collect post-chlorination samples from the
NMP and live colonies for the purpose of colony-to-colony propagation. To consolidate and

deliver the Milestone 5 report from the first year of the project.
Provide a copy of the ARC Linkage application - submitted on the 18th October 20089.

Provide a copy of the presentation delivered by Dr. Andrew Barton, Dr. Robin Mitra and
Professor John Orbell at the 32nd Hydrology & Water Resources Symposium. Provide a copy

of the refereed publication that has been included in the proceedings.

Provide the outstanding progress report in relation to Milestone 5 for the first year of the project.
Details of the December 09 field trip will be included in the Milestone 5 report. Invoice for the
second instalment of $20,871.00 on Tuesday 15th. December 2009,

Milestone 2 (16t December 2009 to 28th February 2010)

Organize all literature collected to date into a comprehensive review article on freshwater
Bryozoans and their biofouling characteristics. Liaise with all team members in order to prepare

a draft of this review for submission to a high quality international journal.

Using the live colonies collected on the December 09 field trip, initiate colony-to-colony
propagation experiments in the laboratory. The identity of these colonies is to be confirmed from

the morphology of their statoblasts (SEM). Continue work on statoblast-to-colony propagation.



[SR——

iv.

vi.

A ii. Access the commissioned GHD report and reconcile this with our investigations — liaise with

Mike Chapman and Barbara Bowles, particularly in relation to a risk management approach to

the project.

Arrange a team meeting in February in order to discuss matters relating to experimental design.
lssues for consideration include the development of a more systematic sampling protocol,
methods for assessing (qualitative and quantitative) the dégree of biofouling, water quality data,
access to maintenance records and importantly the design and implementation of laboratory
experiments to investigate alternative (to chlorine) methods for contralling Bryozoan infestation.
Imperative to the testing of alternative control methods is the supply of sufficient quantities of
viable Bryozoan colonies that can be challenged in the laboratory with various chemical agents

and conditions.

Whilst progressing, the current statoblast-to-colony and colony-to-colony methods are proving
to be rather sluggish at this stage of the project. Therefore, a concurrent strategy will be initiated
relating to the cultivation ©f colonies on transportable “plates” within the Ouyen “pit”. Such

plates and growth media can be transported to faciliies at VU for control experiments. This

. “field laboratory” will also allow the issue of seasonality to be conveniently investigated. The

experimental design for this will be established at the February meeting scheduled for Thursday

11t February.

Progress report in relation to Milestone 2 to be submitted with invoice for third instalment of
$20,871.00 on Monday 1st March 2010.

Milestone 3 (15t March 2010 to 16th May 2010)

iii.

Finalize and submit the review described in Milestone 2 no later than the end of March.

Using SEM, subject the statoblasts obtained from the December *09 and February *10 sampling

to particle size analysis axs part of the continuing program to investigate the seasonality

* characteristics of these organisms.

Continue the statoblast-to—colony and colony-to-colony cultivation of the identified Bryozoan

organisms in the laboratory .

Concurrently design, construct and install a “field cultivation laboratory” consisting of an array of

growth plates to be suspended in the “pit” at Ouyen (see Milestone 5 report).

Transport the plate colonies and pit water to the purpose-built facilities at the St Albans Campus

of VU and establish a methodology for assessing growth status and for carrying out static



Vi.

vii.

viii.

Liaise with all team members to produce a draft manuscript detailing the SEM characteristics of

the two NMP species also describing their geographical locations.
Initiate formal discussions for the extension of the investigations to the WMP.

Progress report in relation to Milestone 3 to be submitted with invoice for fourth instalment of
$20,871.00 on Monday 17th May, 2010.

Milestone 4 (17t May 2010 to 30th July 2010)

vi.

Submit the article described in Milestone 3 to a high quality international journal by the end of

May.

Conduct a two day field trip in June in order to collect seasonal samples and to monitor and
collect samples from the field laboratory. Evaluate the field laboratory and process all samples

as in Milestone 3.

Continue the static testing and acquire data in relation to the relative effects of various control

agents.

Draft a technical paper based on our field sampling experience for publication in appropriate

journal.

Design, acquire and commission laboratory scale equipment whereby cultivated ‘colonies may

be systematically challenged with various control agents under flow conditions.

Progress report in relation to Milestone 4 to be submitted with invoice for fifth instalment of
$20,871.00 on Friday 30th July 2010

Milestone 5 (31st July 201 0 to 30th Septembér 2010)

Attend and present (JO and/or RM) at the International Bryozoan Assotiation conference in

Kiel, Germany, from 1-7 August, 2010.

Conduct a two day field trip in late August in order to collect seasonal samples and to monitor

and collect samples from the field laboratory.



fi. Continue static testing and the acquiring of data in relation to the relative effects of various

control agents both under static and flow conditions.
iv. Evaluate the field laboratory and process all samples as in Milestone 3.
v. Submit the technical paper described in Milestone 4 to an appropriate journal.

vi. Make recommendations on the relative effectiveness of various control agents towards

Bryozoans relative to chlorine.
vii. Progress report in relation to Milestone 5 to be submitted on Thursday 30th September 2009.

Table 1: Timetable de picting progress of the project in refation to the YEAR 2 milestones.

Nov | Dec | Jan | Feb | March | April | May [ June | July | Aug Sept
>009 | 2009 | 2010 | 2010 | 2010 | 2010 | 2010 | 2010 | 2010 | 2010 | 2010




1.1. Reappraisal of Milestone 1: salient points

1. Utilizing the leverage from the first year of the project, prepare and submit an ARC
Linkage application for Round 2 of 2010 entitled: “Prevention of Bryozoan biofouling
of water pipeline systems”. This application is to include Dr. Jane Sargison of the

University of Tasmania as a collaborator on the project.

AUSTRALIAN RESEARCH COUNCIL
Linkage - Projects
Linkage Projects 2010 - Reund 2 LP

PROJECT ID: LP100200562

First investigator: Prof John Orbell

Admin Org: Victoria University

ITotat number of sheets contained in this Proposal: 74 I

Information on this form and its attachments is collected in order to make recommendations to the Minister
on the aliceation of financial assistance under the Australian Research Council Act 2001 and for post award
reporting. The information collected may be passed to third parties for assessment purposes. It may also be
passed to the National Health and Medical Research Councit, the Department of Foreign Affairs and Trade,
the Department of Innovation, Industry, Science and Research, the Departiment of the Environment, Water,
Heritage and the Arts, the Department of Education, Employment and Workplace Relations, the Department
of Agriculture, Fisheries and Forestry and the Department of Veterans' Affairs for the purpose of checking
eligibility. In ofher instances, information contained in this Proposal can be disclosed wathout your consent
where authorised or required by faw.

Fig 1. The proposal entitled ‘Prevention of Bryozoan biofouling of water pipeline systems’ that was

submitted as an ARC Linkage application for Round 2 of 2010.

Achieved : The above mentioned ARC Linkage applicatioh for Round 2 of 2010 has been duly
submitted. Recently the rejoinders in response to the report from Assessors 1 and 2 (Refer to
Appendix 1 for the Asseséor reports and the corresponding response) were also submitted by Prof.
John Orbell.
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2. Attend, and present the outcomes of the first year of the existing project, at the 32
Hydrology & Water Resources Symposium, Newcastle, NSW, 1-3 December 2009.

Fig 2. Delivery of the presentation at the 32nd Hydrology and Water Resources Symposium 2009 on
Wednesday the 27 of December 2009 at the Waratah Room by (a) Dr Andrew Barton, (b) Dr

Robin Mitra and (c) Professor John Orbell (d) the conference paper was provided in a CD.

Achuieved : The outcomes from the first year of the existing project was successfully presented at the
32n d Hydrology and Water Resources Symposium 2009. The refereed publication was disseminated

by t he symposium committee to all the participants within a CD.
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3. Conduct a two day field trip in December in order to collect post-chiorination samples
from the NMP and live colonies for the purpose of colony-to-colony propagation. To

consolidate and deliver the Milestone 5 report from the first year of the project.

Fig 3. The fourth sampling tour program commenced with a meeting at the GWM Head Office in

Horsham between Robin Mitra, John Orbell, Andrew Barton, Steven Briggs and Darcy Prior on
the afternoon of the 8t of December. Freshwater Bryozoan samples were collected from the
four prime sampling sites (a) Ouyen. (b) Kiamal, (c) Piangil and (d) Nyah on the 9t of

December.

12



PO

4. Provide a copy of the ARC Linkage application - submitted on the 18th October 2009.

5. Provide a copy of the presentation delivered by Dr. Andrew Barton, Dr. Robin Mitra
and Professor John Orbell at the 32nd Hydrology & Water Resources Symposium.
Provide a copy of the refereed publication that has been included in the proceedings.

6. Provide the outstanding progress report in relation to Milestone 5 for the first year of
the project. Details of the December '09 field trip will be included in the Milestone 5
report. Invoice for the second instalment of $20,871.00 on Tuesday 15th December
2009. '

Milestone 5: Report
An Investigation into the Control of Bryozoan (Plumatelia and Fredericells)

Infestation of Water Pipeline Systems

John D. Orbell and Robin Mitra

VICTORIA | ANEW
UNIVERSITY | FiOUchT-

School of Engineering and Science
{nstitute for Sustainability and Innovation (1S1)
Victoria University, Werribee Campus
PO Box 14428
Vic 8001

In collaboration with
Paul Atherton, Andrew F. Barton, Steven Briggs and Darcy Prior

GWMWater_v |

GWMWater
Regional Administration Centre
11 McLachian Street
Horsham
December 2009

Achieved : All of the above were duly included in the Milestone 5 report submitted in December 20089.
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2. Addressing Milestone 2
2.1. Milestone 2 (161 December 2009 to 28th February 2010)

i. Organize all literature collected to date into a comprehensive review article on freshwater
Bryozoans and their biofouling characteristics. Liaise with all team members in order to

prepare a draft of this review for submission to a high quality international journal.

A massive literature hunt was launched during the initial stage of the project which resulted in a
comprehensive collection of journal articles on freshwater Bryozoans. Refer to the list.in Appendix 2.
 These articles were either downloaded from the database of the Victoria University library or those
that were unavailable in the database were ordered through the library via the Interlibrary Loan

Services http://www.clic.edu.au/victoria. After consulting some of the review journal articles published

by established experts on both marine and freshwater Bryozoans such'as Lacourt (1968), Mukai
(1982), Okamura and Hatton-Ellis (1995), Brood (1998), Wood (2001) and Ryland (2005), the journal

articles in our collection were categorized under the following sub-headings :-

Laboratory cultivation, culture, nutrition and sampling.
Biology, ecology, development, dispersal and distribution.
Identification of new species of freshwater Bryozoans.
Studies relating to dormant buds: stato/floato/sessoblasts
Studies relating to Bryozoan biofouling and control
General Introduction to invertebrates and Bryozoa

Phylogeny, taxonomy, population genetics and evolution in Bryozoa.

©® N o 0O kv N2

Miscellaneous

The updated list has been circulated to all team members, however the preparation of the draft for the
review article has not commenced. A meeting among the team members is desired in order to

structure the initial draft.

ii. Using the live colonies collected on the December ‘09 field trip, initiate colony-to-colony
propagation experiments in the laboratory. The identity of these colonies is to be
confirmed from the morphology of their statoblasts (SEM). Continue work on statoblast-

to-colony propagation.
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iii. Access the commissioned GHD report and reconcile this with our investigations - liaise
with Mike Chapman and Barbara Bowles, particularly in relation to a risk management

approach to the project.

CPLE PEARFORMANCE

Grampians Wimmera Mallee Wéter

Wimmera Mallee Pipeline
Preventative Maintenance Program

December 2009

Fig 18. The commissioned GHD report.

The GHD report was provided to us by Dr Andrew Barton. From the report Fig 18., it was apparent
that the WMP system is organized into several discreet supply systems referred to as SS1 through to
SS7. According fo the report, two biofouling freshwater Bryozoans from the genus Plumatella and
Fredericella had been found to occur in $81 and therefore there is a high probability that these
organisms may-colonize the $S2, SS3 and SS4 in the near foreseeable future (Anon 2009). An initial
attempt has been made in the report to address the ‘Bryozoan biofouling problem’ which to some
extent has been found to be adequate however the identification of the biofouling Bryozoans down to
the species level is deemed impossible without SEM analyses. To date, liaison with Mike Chapman
and Barbara Bowles from GHD has not been carried out as yet, however it is anticipated that such a
meeting in the near future would be extremely profitable in steering the project towards more tangible

outcomes.
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iv. Arrange a team meeting in February in order to discuss matters relating to experimental
design. Issues for consideration include the dévelopment of a more systematic sampling '
protocol, methods for assessing (qualitative and quantitative) the degree of biofouling,
water quality data, access to maintenance records and importantly the design and
implementation of laboratory experiments to investigate alternative (to chlorine) methods
for controlling Bryozoan infestation. Imperative to the testing of alternative control
methods is the supply of sufficient quantities of viable "'Bryozoan colonies that can be

challenged in the Eaboratory with various chemical agents and conditions.

The following meeting is yet to be held.

\). Whilst progressing, the current statoblast-to-colony and colony-to-colony methods are
proving to be rather sluggish at this stage of the project. Therefore, a concurrent strategy
will be initiated re-lating to the cultivation of colonies on transportable “plates” within the
Ouyen “pit”. Such plates and growth media can be transported to facilities at VU for
control experimenuts. This “field laboratory” will also allow the issue of seasonality to be
‘conveniently invesstigated. The experimental design for this will be established at the
February meeting scheduled for Thursday 11* February.

As a result of the meeting between Andrew Barton, Steven Briggs, John Orbell and Robin Mitra, on
Thursday the 11t of February 2010, a ‘Pit apparatus’ also known as the ‘Field Rig’ that would hold
together a set of three square settling plates was designed Figs 19b and 19c. The settling plates were
to be cut out of cement sheeting with dimensions of 200 x 200 mm. The plates would be placed 500
mm apart held together by strong, hollow steel tubes through which a strong nylon cord would be
inserted. At the bottom the ‘Field Rig’ four 4 snapper sinkers each weighing 294 grams would be
suspended and the whole apparatus was to be immersed into the ‘Pit’ Fig 19d. During the meeting at
Horsham on the 8h of December 2009, apart from the laboratory cultivation of the identified Bryozoan
species, the need to install a ‘field growth laboratory’ in ‘the Pit' at Ouyen Fig 19a was raised by
Andrew Barton The ‘pit’ would serve as an alternative means of propagating freshwater Bryozoans.
John Orbell has incorporated the suggestion raised by Andrew Barton as one of the milestones
(Milestone 3) in year 2 of the project (Refer to Milestone 5 report). However it is noteworthy, that prior
to our designing the ‘Field Rig’ a publication related to the growth and development of biofouling
freshwater Bryozoan by Smith (2005) was also consulted. Two sets of ‘Field Rigs’ were constructed,
one of which would serve as & control and would be scraped clean at regular intervals and the other
would serve as the experimental rig where the growth of the Bryozoans would be left uninterrupted to
develop throughout the differe nt seasons. The ultimate intention would be to estimate the percentage
cover on the settling plates as exhlblted by the growing colonies of Bryozoans at different times of the
year. Other than the cement sheeting, the use of materials such as plastic mesh, white PVC and

metal gauze are also on the plan. From a similar experiment carried out by Smith (2005) at the
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Southern Reservoir water treatmeht station, Dunedin, New Zealand, it was apparent that Plumatel/a
repens was found to grow on the underside of the plates while the other freshwater Bryozoan
Paludicella articulata grew on the topside of the plate. As mentioned earlier members of the genus
Plumatella and Fredericella tend to protect themselves from settling particles (Wood and Okamura
2005) and also avoid the accumulation of ammonia within the colonies thereby growing in a top-down

orientation.

LS

1300

Fig 19. (a) The ‘Pit’ at Ouyen fed by open storages. (b) Completed ‘Field Rig’ (c) Schematic diagram
of the ‘Field Rig’ designed by Andrew Barton and Steven Briggs (d) The ‘Field Rig’ being

descended into ‘the Pit’.
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vi. Progress report in relation to Milestone 2 to be submitted with invoice for third instaiment
of $20,871.00 on Monday 1st March 2010.

3. Conclusions and recommendations

Currently SEM analysis is being carried out at Melbourne University using statoblasts that were
isolated frorn the colonies collected during the December 2009 sampling tour. The February 2010
sampling tour has not been conducted as yet. With the completion of the SEM analysis which also
encompasses the particle size analysis, it is anticipated that photomicrographs of statoblasts from all
the five species of identified freshwater Bryozoa viz. (i) Fredericella australiensis (ii) Fredericella
sultana (i) Plumatella emarginata (v) Plumatella casmiana and (v) FPlumatella vaihiriae wili be

obtained for publication in any one of the journals listed below : -

(8) Transactions of the American Microscopical Society

(b) Oecologia _

(c) Freshwa fer Biology

(d) Hydrobiologia

(e) Limnologica - Ecology and Management of Inland Waters
() Limnetica

(9) Limnology and Oceanography

Recommendation

Arrange a team meeting soon to discuss

(a) Review article on freshwater Bryozoans

(b) Methods to quantitatively enumerate the growth of Bryzoans in the settling plates of the ‘Field Rig’
(c) water quality data

(d) methods pertaining to chemical control of freshwater Bryozoans
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APPENDIX ONE

ASSE SSOR REPORTS AND REJOINDER

Assessor 1

Investigator(s).This project appears to be primarily focused on obtaining information on
Australian freshwater bryozoan diversity, ecology and physiology in water distribution
pipeline systems. Therefore it is surprising that only one member of the team has a
biological background, and even then not in zoology, systematics, ecology or physiology.
The engineering backgrounds of the other 3 Cls appear to be relevant primarily to the use
of the flow system to assess the growth response of bryozoans in section C3.5. The Cls
claim that they have de veloped skills in bryozoan systematics and culture through their
current, related, ARC funded project. In my opinion Cls Orbeil and Mitra appear to have
comparatively poor recent research track records, even allowing for other responsibilities
and the stage in their careers. The majority of the publications cited for Cls Orbell, Barton
and Mitra appear to be conference presentations, rather than full-length refereed
publications in edited conference proceedings. All of the publications listed for CI Mitra,
and many of those of C | Orbell are from the journal "Asia Pacific Biotech News", which -
appears to be an industry magazine rather than a peer-reviewed scientific journal. Cl
Sargison appears to ha ve a solid recent research track record, particular given the 3
periods of maternity leave in the past 6 years.

Significance and Inno vationThe project is not particularly innovative in its methods or
approach, which appear to be routine ecology. The fact that freshwater bryozoans are
being studied in Australia at all IS innovative. : )

Approach and Trainin gThe project methods as described are appropriate to the aims of
the study. This study appears to be a classic ecological study, in that, it has a field
sampling component involving species identifications and determining field distributions,
and a laboratory component in which the organisms will be cultured and experiments will
be performed on their g rowth under various conditions and treatments.

National BenefitThis p roject is an investigation into methods to control fouling due to
freshwater Bryozoans in water pipeline systems in Australia. Given that our limited water
resources are under increasing pressure from climate change, it is a very important field
and the results will be irmportant both in Australia and internationally.

Partner Organisation CommitmentThe partner organisation appears to view this project
as a priority and have contributed substantial cash (~ $120,000) and in kind support to the
project. ‘

Iimprovements (if not applicable, please enter n/a)in the project description it is
important to outline the experimental design, including null hypotheses, number of
replicates, and the methods and approaches for the proposed statistical analysis.

Comments (if not applicable, please enter n/a)n/a



Assessor 2

e Investigator(s).The investigators, including Cls and PI, are clearly well positioned to
conduct the proposed work. They are already directly involved in addressing the overall
challenge, i.e. that of better understanding and controlling the fouling by bryozoans in
water pipe line systems, through an existing LP funded project (same overall objective -
and same investigators). Their expertise is highly appropriate for the proposed work, with
the combined skill base and experience covering all aspects of the approach. The
research output as measured by publications in peer reviewed international journals is not
high across the applicants, but it is acknowledged that Pi Barton is a practising senior
water resources engineer, and that C| Sargison, whose publication track record is good
has had three periods of maternity leave since 2003.

« Significance and Innovationlt is clearly a significant advance scientifically, for
management of water supply and distribution, and for environmental sustainability if the

_project arrives at an understanding of bryozoan fouling that enables the introduction of
novel effective and environmentally friendly control measures. The approach foliows the
obvious route required to be able 1o be in a position to perform treatment experiments that
are informative and predictive for upscale treatment procedures. It is unclear whether
there is a strong element of innovation in the proposed work. Unfortunately, the section on
Significance and Innovation in the application reads entirely as a research outline and a
detailed breakdown of the experimental steps to take, and it does not speak to either
Significance or Innovations. My understanding of their description of the proposed
research though is that the statoblast-to-colony propagation is challenging and while they
seem clearly reasonably advanced in delivering on this laboratory culturing of bryozoans
in the existing LP project, this aspect of the work appears innovative.

e Approach and TrainingAs for most of the text in the application, this section makes
regular reference to the existing LP project. This reviewer found it difficult, for many of the
parts, to distinguish between what has already been done, in full or in part, and exactly
how the proposed work differs from what is already in place by the work conducted
presently by this team. The proposed experimental sections are presented in a logical
progression, with the overall objective being to arrive at a position where they can test a
range of standard control agents in a manner that allows for reliable large scale
procedures to be initiated. Subsections C3.1 and C3.2, which deal with obvious steps of
the research activities do not require such detailed text. It would have been informative to
explain why the use of the control agents proposed will prove successful, given that in the
background (C1.2, page 7, last paragraph) it is made clear that the statoblasts have been
found impervious to all the agents/treatments proposed to be tested again. Is it not likely
that other measures may be required, and perhaps that the information acquired by
studying the biology of the bryozoans may offer information that is of value in this regard?
Related to an assessment of Approach and Training is the Timetable. Please explain why
literature search is ongoing (just normal awareness of the state-of-the-art rather than
guiding the experimental ptan or delivering reports?), how a field manual can be in place
before the project is completed, and how control agents can be tested under static and
flow conditions already after the first three months of the project? The research training
section is very general, and not provided in a context that highlights the uniqueness and
specific opportunities for the RA and the student ) '

¢ National BenefitWhile not presented in any detail, | agree that the proposed work with
the ultimate aim to contro! bryozoan fouling in water distribution pipes is of very high
national benefit. If successful, it will be a major advance for managing water supply and
distribution, and make significant energy and financial savings, and may introduce ’
environmentally friendly measures to control fouling. A successful outcome is a major
practical contribution to a sustainable environment, in Australia and globally.

s Partner Organisation CommitmentThe commitment by GWMWater is first class. They
are engaged in all stages of the proposed work, and they deliver expertise and knowhow
that are unique and essential for the project. Pl Barton appears to have a professional
training profile and platform ideal to assist in driving the project forward. The financial
contribution by GWMWater is adequate

e Improvements (if not applicable, please enter n/a)Areas requiring improvements are
detailed in the preceding sections.

e Comments (if not applicable, please enter n/a)n/a



Rejoinde r in response to the Assessors Reports. (prepared by Prof. John Orbel})

We appreciate Assessor 1's endorsement of the inherent innovation of studying freshwater
Bryozoans in Australia. We also appreciate that that Assessor 2 recognizes the potential for
significant scientific advancement with respect to management of water supply and distribution and
for environmental sustainability. It is gratifying that both Assessors emphasize the importance of
this project both fo Australia and globally.

However, Assessor 1 is incorrect in suggesting that the primary focus of this work is
ecological/zo ological - leading her/him to question the backgrounds of the investigators. On the
other hand, Assessor 2 has correctly recognized that the primary objective of the project is the
investigation of different physical/chemical means for the prevention of biofouling of water pipeline
systems (as reflected in the title itself and clearly delineated in the body of the application).
Assessor 2 a Iso recognizes the multidisciplinary nature of the project and confirms that the present
team is well-positioned to conduct the proposed work — with the expertise stated to be “highly
appropriate and with the combined skill base and experience covering all aspects of the
approach”. '

Assessor 2 also has a more balanced view of the track records of the team members than does
Assessor 1. Assessor 1 is of the opinion that Cls Orbell and Mitra have comparatively poor recent
research track records. It has been clearly acknowledged in the application that Cl Mitra's track
record is not strong at this stage of his career, this being primarily due to his role in establishing
teaching programs within the School of Arts & Sciences at the Monash University Sunway Campus
in Malaysia (Feb 2001 to Sept 2008). The more experienced investigators on this proposal believe
that his inclusion on this application as a Cl will be of enormous benefit to his re-entry into
research. In our view, his inclusion is also justified by his outstanding performance as a research
fellow during the first year of the current collaborative project with GWMWater. Lead investigator
Cl Orbell can not be said to have a comparatively poor recent research track record. In terms of the
recent refereed journal articles listed in the application (since 2004), all of the publications are
listed in the current ARC ERA database, including Asia Pacific Biotechnology News (APBN) — a
respected regional publication, especially for review articles. Specifically, of the 14 referred journal
articles listed since 2004, one is ranked A* in the ERA database, one is ranked A, five are ranked
B and seven are ranked C. Furthermore, it should be pointed out that of Cl Orbell's ten career best
publications, four are ranked A*, one is ranked A, four are ranked B and one is ranked as C. The
weighted average impact factor for these publications is 3.41 (ISI Web of Knowledge). Cl Orbell is
an experienced researcher and has a respectable weighted average impact factor for his career
journal out put of ~ 2.74. His suitability to lead and manage this project is clearly evidenced in
Section F13 of the application. '

it should be pointed out that both Assessors wrongly identify the current (existing) collaborative
project between Victoria University and GWMWater as an ARC/LP project. This is not the case
and could giwe rise to a false perception of double-dipping. To clarify - the intention of the existing
collaborative project, which started from scratch in October 2008, was to lay the groundwork for
further research - given the potential scope of the work. In this regard, initial studies have focussed
on the Northern Mallee Pipeline system, whereas subsequent investigations will also extend to the
Wimmera Mallee Pipeline system. That real progress has been achieved in laying the foundation
for this ARC Linkage proposal is evidenced by the fact that GWMWater has committed $120,000
cash and $225,000 in kind over three years in support of this ARC Linkage proposal. It is
appreciated t hat both Assessors have acknowledged the substantial commitment of GWMWater to
this project.

It is not clear what Assessor 2 means in relation to the literature search. The proposed field
manual will be a work in progress as we gain more experience from the field trips and it is intended
to place this on the web as a resource for comment and feedback by other researchers and water
authorities. It is anticipated that control agents can be tested under static and flow conditions after
as little as three months into the project due to the significant head start that has been provided by
the existing project. : :

We feel that the research training opportunitiés for both the RA and the PhD student have been
adequately described.

Assessor 1 has suggested improvements to the experimental design, such as a the inclusion of a
null hypothessis, fails to recognize the inductive and exploratory nature of the project. Refining the



details of experimental design(s) that involve the testing of various control agents against
cultivated Bryozoans under static and flow conditions will form part of the project itself — since
there is no precedent for this.
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Hello Robin,

I have had a chance to examine the statoblasts that arrived a few days ago. Labels for the three

containers read:
1. Ouyen Backwash
2. Piangil Membrane Filter
3. Nyah Membrane Filter

Figure 1. Fredericellid statoblast valves: A-C are from the Ouyen
Backwash; D is Fredericella sultana from Bough Beech Reservoir in
Kent, UK (for comparison).

The fredericellid statoblasts from the
Ouyen Backwash pose an interesting
dilemma. Figure 1C has the shape
generally associated with F.
australiensis; Fig. 1D is actually F.
sultana from the UK. So what is the

- species in Figs. 1A and 1B? In all

fredericellids the statoblast shape is
strongly influenced by the tubule
diameter. F. australiensis tends to have
large tubules, hence broad statoblasts,
but this may not always be the case.
The only other known feature
distinguishing F. australiensis is the
frequency of its statoblasts (normally
about one per zooid). Unfortunately,
in this sample there are no strands long
enough to make this determination
with any confidence. Given these
obstacles, and recognizing that F.
sultana does exist in Australia, I would
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venture a guess that this sample contains a mix of Fredericella sultana (Figures 1A and 1B) and
F. australiensis (Figure 1C).

Two plumatellid species also occured in this sample: Plumatella vaihiriae and Plumatella
emarginata (Figure 2).. Plumatella vaihiriae (Figure 2A) is distinguished by a strong reticulation
over the entire statoblasts surface, and a complete absence of tubercles. With light microscopy
you can see only features of the statoblasts fenestra, and many people have trouble distinguishing
tubercles from the net-like reticulation. The difference is this: tubercles act as little lenses, and
by focusing up and down on the valve you can reduce tubercles to points of light. You cannot do
this with a reticulated pattern. '

Figure 2. Plumatellid statoblast valves from Ouyen Backwash: (a) Plumatella vaihiriae; (B) Plumatella emarginata.

Another feature of P. vaihiriae is what appears to be an oversized capsule that causes the
surrounding periblast to bulge out around it, especially on the dorsal side.

Plumatella vaihiriae is believed to be an Asian species, but its range is rapidly expanding
worldwide, especially in North America and Europe. It is a serious biofouling species that causes
expensive problems in irrigation, wastewater, and industrial cooling systems (Brisbane
waterworks, for example!).

Plumatella emarginata is well known throughout Europe, North America, Australia, and New
Zealand. A similar species is P. mukaii, which is somewhat smaller and bears a very fine surface
* wrinkling, best seen with reflected illumination. Also similar is P. bombayensis which is
distinguished by a prominent reticulation across the ventral fenestra. And I should also mention
P. velata, known only from Australia, in which the dimensions are similar, but the annulus
completely obscures the dorsal fenestra. '

The specimen from Piangil Membrane Filter was composed mostly of silt and the head capsules
of dipteran larvae. The only bryozoan statoblasts I could find belonged to Plumatella casmiana
.(Figure 3). The distinguishing feature here is the elegantly shaped long-oval fenestra on both
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dorsal and ventral valves, which follows the outer contours of the statoblast itself. P. casmiana
also forms a second type of free statoblast, the thin-walled leptoblast which lacks a capsule and
therefore has no obligatory dormancy.

Neither the free (capsuled) statoblast nor sessile statoblast
has any prominent surface features. Tubercles are usually
low and faint, or else lacking altogether. The colony is
extremely variable in its morphology — mostly flat with a
prominent raphe, but not always. The zooid wall is usually
heavily encrusted, but not always. When crowded the
zooids grow perpendicular to the substratum, pressing
together to form a solid mass. The lophophore bears fewer
tentacles than any other plumatellid, usually less than 26,
and this can be diagnostic for the species. '

Figure 3. Statoblast of Plumatella
casmiana from Piangil Membrane Filter.

From the Nyah Membrane Filter I found three species: Fredericella australiensis (Figure 4A),
what we’re calling F. sultana (Figure 4B) and Plumatella emarginata (Figure 5). In Figure 4A
you can see a very faint pebbly texture which some people have interpreted as the pitting of
Fredericella indica, but that is incorrect. '

Figure 4. Statoblast valves of Fredericella sutraliensis from Nyah Membrane Filter.
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Finally, Plumatella emarginata from
Nyah Membrane Filter. The free
statoblast is fairly consistent in its
morphology — the ventral fenestra
always with strong tubercles, the
dorsal fenestra weakly tuberculated
or sometimes even smooth. The
ventral valve is always convex, the
dorsal valve almost flat. The dorsal
valve is slightly smaller than the
ventral valve so the suture can be
seen in dorsal view. Of course this
feature is not apparent in Figure 5.

Figure 5. Valves of the free statoblast of Plumatella emarginata
from Nyah Membrane Filter.

I hope all this is clear. Contact me with any questions about thls report or if you want the original
large versions of any of the photos.

Best regards,

——————

Tim
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Hello Robin,

The most recent specimens you sent were labeled “F” and “?,” without date or provenance.
Figures A and B below show representative statoblast valves from each sample. Based on critical
dimensions and symmetry I have identified these as Fredericella australiensis (from “F”) and
Plumatella emarginata (from “?”). Each container also contained a few statoblasts from the

other species. No other species were represented in the samples.

Statoblast valves. (A) Fredericella australiensis; (B) Plumatella emarginata.

Bestvregards,

T Losd

—
Tim
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