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Executive
Summary

After reaching record low levels during autumn 2009, both lakes Crescent and
Sorell responded to the significant late winter / spring rainfall. High rainfall had
both lakes rising at a rapid rate with marshy areas becoming inundated in late
September. As expected, the majority of carp remaining in Lake Sorell were at
the age of sexual maturity. Rising lake levels coupled with an increase in water

temperature provided ideal conditions for carp spawning.

Early in October the barrier nets and traps began to capture carp attempting
to access the freshly inundated marshlands. Male transmitter fish were used to
identify, follow and target aggregations. Insufficient barrier netting prevented
the blocking of Silver Plains Marsh. This site however, did have easy access by

both vehicle and boat allowing effective fishing effort.

Continuous trapping in conjunction with active fishing techniques were
regularly undertaken in an attempt to prevent spawning. Carp were found

to have penetrated the Silver Plains Marsh in mid-October and subsequently
eggs were found at three different sites. These sites were treated with lime to

destroy all viable eggs.

A total of 36 carp (34 females) were captured in Lake Sorell and no wild
carp were captured in Lake Crescent throughout twelve months of tracking
and concentrated fishing effort. It is now ten years since the last cohort

was recruited in Lake Crescent and three years since the last female was
captured. Despite focused effort, juvenile carp were found in Lake Sorell
prior to Christmas. These juveniles became the focus and a concerted effort
was made to remove as many of these fish as possible while they were still
vulnerable within warm wetland areas along the marsh front. Catch per unit
of effort (CPUE) based population estimates indicate that over 75% of this

cohort has been removed.

A Carp Management Program (CMP) workshop and review was undertaken
in May 2010 with a number of recommendations being put forward to the
Minister for Primary Industries and Water. As a result of this the Tasmanian
Government announced a further $400,000 in the 2010 / 201 | budget to
assist in the removal of carp from Lake Sorell and to prevent a reintroduction

into Lake Crescent.
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Funding commenced for the Invasive Animals Cooperative Research Centre
(IACRC) funded project. This work includes the review of historical CMP data
to identify patterns and environmental triggers that result in carp aggregations
along with trialling techniques and products arising from other CRC projects.
This past season the focus was on pheromone trials and the analysis of carp

movement and behaviour
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Carp capture success
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Carp |.I Carp Captures
C a pt ures Table I: Carp capture summary

and Lake Total 2009 /  Adult / Juvenile Total
Fish-down 2010 1995 to present
Effort Sorell 14517 36/ 14,48] 17307
Cresent 0 0/0 7797

¥ Backpack Electrofishing
" Fyke Net

©2.5" Gillnet

" Rotenone

Figure |. Proportion of carp captured per method (2009 / 2010)

|.2 Lake Sorell

July 2009 was an inactive month in Lake Sorell with little opportunity to
target carp due to a change in carp behaviour as a result of low lake levels.
The predicted aggregations that normally occur in the deeper areas during
the cooler months were not observed. In early August seven new transmitter
fish were released to assist in the location of spawning aggregations over the
spring / summer period. By October, carp activity had increased dramatically
following good rainfall leading to the inundation of marsh areas, encouraging
carp to spawn.The majority of the carp caught in this period had penetrated
barrier nets put in place and captured in fyke nets. Of the 36 adult carp
captured, 34 were females. Spawning aggregations were identified along the
Silver Plains shore. Despite the Carp Management Team's (CMT) intensive
efforts to prevent the remaining adult carp in Lake Sorell from spawning in
late 2009 it became apparent just prior to Christmas that some recruitment
had occurred.
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Juvenile carp were first found at the northern end of Silver Plains on Sunday
20 December: Further sampling discovered more juveniles in the main Silver
Plains drain, Robertsons, Kermodes, Duck Bay and Kemps marshes. An
intensive treatment operation was put in place to poison as many juvenile
carp as possible before dispersing from marsh areas to deeper water.
Rotenone, a derris based fish poison, was used to kill over 14 000 fish during
a 6 week period. Intensive fishing effort has since been undertaken to remove
schools of juvenile fish and gain knowledge and an understanding of the
distribution of this new cohort. Population estimates indicate that up to two

thirds of this cohort may have been removed.

Juvenile carp poisoned in shallow vegetation
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Before the 2009 recruitment event took place, it was estimated the number
of remaining male adult carp in Lake Sorell was less than 20. Because of this,
there is an increasing concern that the virile transmitter fish used to effectively
fish down the population could be responsible for the successful fertilisation
of carp eggs. This was a major issue in the carp workshop held in May 2010.
The workshop resolved that to minimise the risk of further recruitment
during the 2010/ 201 | season, the removal of all Lake Sorell transmitter fish
is necessary. Not only does this minimise the risk of spawning events, but also
allows a higher degree of fishing effort focusing on the remaining population
using historical tracking data to predict likely aggregations during prevailing

environmental conditions.

|.3 Lake Crescent

No carp were captured in Lake Crescent in the 2009 / 2010 season. Four
new transmitter fish were released into Crescent in early August. These were
removed prior to Christmas 2009. There are currently no active transmitter
fish in Lake Crescent. Environmental conditions in spring 2009 provided
ideal spawning habitat for any remaining carp in Lake Crescent. Although no
female carp have been captured in Lake Crescent for the past three years,
an intensive juvenile survey was undertaken throughout January, February
and March 2010. Survey methods included electrofishing and spot rotenone
treatments at historical aggregation sites. Additional carp surveilance was
provided by a commercial eel fisherman using a large number of fyke nets.
This collective fishing effort has resulted in no carp captures. Results indicate
that if any carp remain in Lake Crescent, the population is small and lack the
capacity to successfully spawn and remain viable. Further monitoring will be
undertaken throughout the 2010/ 201 | season.
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2.1 Lake Sorell Cohorts/

From July 2009 until the discovery of new juveniles in late December 36 Population
adult carp had been captured and it was estimated there were less than Estimate
20 adult carp remaining by mid December. Figure 2 shows the incremental

growth of the main juvenile cohort between late December and late March.

The size range of the first juveniles caught in late December indicate they

were fertilised in October. There is length frequency evidence of one and

possibly two later spawning events in November resulting in further juvenile

recruitment (Figure 3). Catch per unit effort (CPUE) based population

estimate, estimates the total number of juveniles recruited during the season

is approximately 18,000.The fish down of juveniles throughout January to

March has reduced this to an estimated maximum number of 3,500 juveniles

remaining. There are very few carp remaining from the 2003, 2004 and 2005

cohorts. There may be a small number of sub-adults remaining from the

minimal recruitment event in 2007.

2.2 Lake Crescent

Repeated capture of transmitter fish in Lake Crescent this season resulted

in no other carp being found despite regular aggregations of transmitter fish.
Juvenile fyke surveys, dip netting, backpack electrofishing and spot rotenone
poisoning have shown no evidence of any new recruitment during the

2009 / 2010 season. Commercial eel fishing from January to March also failed
to capture any carp. Despite sustained effort, the last wild carp was caught in

2007. It appears that carp eradication in Lake Crescent has been successful.
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Figure 2. Incremental length frequency plot of juveniles collected in Lake Sorell (2009 / 2010)
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Figure 3. Length frequency plot of juveniles collected in Lake Sorell (2009 / 2010)
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Two fyke net surveys were conducted in Lake Sorell in 2010 following the

discovery of the large juvenile population. One was undertaken from the |6

to the 19 of February and the other was undertaken from the 16 — 19 March.

Each survey consisted of 53 nets. A total of 63 juvenile carp were captured

during the February survey and a total of | 14 were captured during the

March survey.

A commercial eel fisherman fished Lake Crescent for the period of the 23
February 2010 to the 4 April 2010 using approximately 20 — 40 fyke nets

each week. No carp were captured during this time. Data was collected

and supplied on a weekly basis. These commercial activities were an ideal

representation of a CMT fyke net survey.

Table 2. Lake Sorell February fyke net survey results 2010

Date Rainbow trout Brown trout Eels
|6 Feb 0 12 28
|7 Feb 0 3 29
18 Feb 0 5 Il
|9 Feb 0 2 14

Table 3. Lake Sorell March fyke net survey results 2010

Date Rainbow trout Brown trout Eels
16 March 0 2 37
|7 March 0 6 14
|8 March 0 4 33
19 March 0 6 25

Golden galaxias
21
14
4
24

Golden galaxias
42
35
25
12
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Transmitters

4.] Lake Sorell

Seven new transmitter fish were released into Lake Sorell in August 2009
to assist track carp behaviour in the spring / summer season. This increased
the total amount of tracker fish in Lake Sorell to nine. Figure 4 represents

a distribution of the areas favoured by transmitter fish during the warmer
months of 2009 / 2010. It is clear that the higher than average rainfall during
winter of 2009 allowed transmitter fish to access shallow vegetative, marshy

areas. Transmitter fish subsequently spent the majority of time inhabiting these

i

5 oi om LA
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Figure 4. Lake Sorell spring / summer transmitter fish distribution (2009 / 2010)
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4.2 Lake Crescent

Four transmitter fish were released in Lake Crescent to make up a total of six
in early August to monitor carp activity. These fish were all removed prior to
Christmas. The decision to remove transmitter fish is based on minimising risk
of further recruitment. There is every chance that the only viable male carp
remaining were the transmitter fish. The distribution of the areas favoured by
transmitter fish from July 2009 to December is illustrated in Figure 5.
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Figure 5. Lake Crescent transmitter fish distribution (July — December 2009)
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Pheromone
Trials

In conjunction with the CMP an Invasive Animals Cooperative Research
Centre (IACRC) funded pheromone trial project is being undertaken. These
trials are designed to investigate the feasibility of prostaglandin as a chemo —

attractant. The two year funded project also involves:

* Areview of existing transmitter fish tracking, catch / effort and

environmental data to identify patterns and correlations.

* An investigation of environmental triggers responsible for carp movement

and aggregation events.

* The development of methods associated with environmental triggers to

facilitate carp capture.
* The provision of support to existing IACRC projects.

* The demonstration of techniques or products arising from other IACRC

projects.

The CMP have also been trialling its own chemo — attractants including
pituitary gland extracts from donor fish and ovaprim.Thus far; trials have
provided mixed results with a small number of carp being captured in traps
placed in front of enclosures holding primed fish in ideal conditions. Further
trials need to be undertaken to provide additional data before any final

conclusions are drawn on the effectiveness of these methods.

Trap in front of enclosure holding primed carp
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On I'l /12 May, a carp workshop was held at the Hobart Conference
Centre. Carp team members were joined by John Diggle (Director of Inland
Fisheries) and Alex Schapp (General Manager - Biosecurity and Product
Integrity Division). Each member of the CMP presented a talk on various
Issues including:

* A review of past work

* Juvenile hotspots and age / growth

* Population estimation

*  Water management / screens / flow

* Pheromone trials and transmitter fish behaviour

* A proposal for 24 hour remote biotelemetry

» Chemoreception and future opportunities

+ Status of the golden galaxias

» Future strategies

* Trout management

The workshop reviewed past work and made recommendations for a
strategic approach in the future. Conclusions drawn from discussions and the

dissection of information put forward include;

» Carp have most likely been eradicated from Lake Crescent but further
assessment should be undertaken over the coming seasons. This was seen
as a major achievement and gives hope for the successful eradication in

the more expansive Lake Sorell.

* Itis now known that carp can breed and spread very quickly around the
State given suitable environmental conditions.

* Estimates indicate that approximately 18,000 juvenile carp were recruited
into the Sorell population during the spring of 2009 and approximately
3,500 remain.

» Containment is still the highest priority, with eradication being the ultimate
objective. The program will require a greater commitment associated with

an increase in resources for these objectives to be achieved.

* With appropriate resourcing, it is believed that a complete eradication of

carp can be achieved by 2016.
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A number of key recommendations resulting from the workshop include;

* Increase resources to contain and control carp in Lake Sorell — seek
matching Commonwealth / Tasmanian funding. $400,000 per annum in
addition to the current $400,000 Tasmanian government funding.

* Close Lake Sorell to the public until carp numbers are reduced.

* Plan for the containment of carp in Lake Sorell including the management
of the current screen system and levee banks in the event of flooding.

* Incremental removal of radio transmitter male carp whereby all
transmitter fish are required to be removed by early October 2010.

* No viable transmitter fish to be used until a sterilisation process can be
developed or there is a low risk of successful spawning occurring.

* Purchase and place barrier netting along the Silver Plains marsh (1.5 km)
and Meagher’s Bay marsh (0.5 km).

* Obtain permission to deploy gillnets long term behind key points in
barrier netting to capture penetrating carp during the spawning period.
Purchase additional gillnets.

* Develop protocols and liaise with the commercial eel fisherman to assist
in reducing carp in Lake Sorell.

* Increase targeted effort over winter and early spring in an attempt to
capture the few remaining mature female carp prior to the spawning period.

* Liaise with DPIPWE veterinary staff to undertake an investigation into a

vasectomy method for male carp.
* Undertake an impact assessment of carp in Tasmania.

* Employ extra field staff to enable two teams to operate daily in Lake Sorell.
One team will be required to monitor the extra traps and nets deployed
while the other team will focus on active fish down in specific locations.

* Putin place I.I mm screens at both outlets from | October 2010 to

ensure containment.

The IFS was advised in the State budget that it was successful in its bid
for additional funding. The Tasmanian Government provided an additional
$400,000 for the coming 2010 / 201 | financial year.
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In October 2009, Associate Professor Brendan Hicks and Dr Nick Ling New Zealand
of the Waikato University spent a few days with the carp team at lakes Exchange
Crescent and Sorell taking part in tracking and fishdown effort. Time spent Program
discussing strategies and techniques to address the establishment of invasive

pests resulted in the suggestion of a work exchange program between the

IFS and Waikato University. This notion was followed up in early June 2010

when Warwick Powrie from the Waikato University in Hamilton replaced

Andrew Taylor at the Inland Fisheries Service, while Andrew spent this time

at the University. Andrew was exposed to various field activities and fishing

techniques throughout the North Island in addition to spatial data support

for a carp behavioural paper currently being completed. The North Island in

New Zealand has significant problems with European carp of the koi strain

within some river and lake systems. It is hoped this exchange will continue

and contribute to both countries working towards an integrated management

strategy for invasive pest fish species.
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IFS and Waikato University staff at Lake Crescent (2009)
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Water Yields
and Deficits

Rainfall of 766 mm was recorded at the Lake Crescent field station from July
2009 to June 2010 (Table 4). After record breaking low lake levels, this higher
than average rainfall resulted in a significant rise in both lakes

(Figures 7 and 8).

Table 4. Rainfall and water release data (2009 / 2010)

Month Rainfall (mm) Sorell Release (ML) Crescent Release (ML)
July 53 375 0
August 154 667 0
September 179 2488 0
October 32 0 0
November 86 0 771
December 31 0 725
January 4 0 2030
February 87 0 1424
March 32 0 875
April 28 0 837
May 32 0 65
June 48 0 0
Total 766 4530 6727
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Figure 6. Annual Interlaken rainfall (2000 - 2010)
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Figure 7. Lake Sorell lake levels, water yields and deficits (1997 - June 2010)
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Figure 8. Lake Crescent lake levels, yields and deficits (1997 - June 2010)
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9.1 Staff Positions

In November Michael Mayrhofer resigned from his position as Scientific Officer
on the program. Adam Scurrah from the Compliance Branch was still able to

assist with carp duties during the peak period of activity for the Program.

On the 19th October 2009, the program employed Andrew Taylor as the
fisheries biologist to coordinate the IACRC funded project titled “Integrated
Carp Demonstration Site — Lakes Sorell and Crescent, Tasmania”.

Dr Jawahar Patil was employed as a Consulting Scientist.

Robert Keeley was employed as a Technical Officer on 21 December 09.

Table 5. Staff positions (2009 / 2010)

Field Officers Robert Cordwell (1fte) Terry Byard (0.5fte) Robert Keeley (Ifte)

Fisheries Officer Adam Scurrah (Ifte) seconded from the Compliance Branch as
required

Senior Technical Officer Paul Donkers (0.8fte)

Scientific Officer Michael Mayrhofer (Ifte)

Fisheries Biologist (IACRC) Andrew Taylor (1fte)
Consulting Scientist Dr Jawahar Patil

Section Manager Chris Wisniewski (| fte)

9.2 Staff Requirements as per Industrial Agreement

IFS staff are required to undertake weekend work and hours beyond general
conditions of service as part of the industrial agreement. The following table

outlines the work undertaken by CMP staff for the year.

Table 6. Weekend work, public holidays and extra hours

Staff Member Saturday Sunday Public Extra Hours
Holidays

Robert Cordwell 2 120

Paul Donkers 0 92.56

Michael Mayrhofer I I 0

Andrew Taylor 2 2 0 [12.34

Robert Keeley | | 0 335

Terry Byard 8 I

Chris Wisniewski 13 12 | 185.15
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