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Table 1 Native fish species (green shading) and exotic fish species (orange
shading) previously recorded during thenitoring program (2008
2018) or predicted to occur at Gunbower Island, including assigned
habitat group (Young et al. 2003) and flow guild (Baumgartner et al.
2014). 7
Table 2 Fish name abbreviations used in this report 9
Table 3 Relevant objectives for Gunbower Forest fish condition monitoring
(adapted from DELWP & Northr@eal CMA 2015). 11

Table 4 Gunbower Forest hydrological conditions and watering (2Q03.9)
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Table 5

The Gunbower Island fish community monitoring site names,
macrohabitat categories and years in which they have been sampled. (*
= dry/too shallow to sample, # = partially sampled at a modified location

T BoatElectrofishing only) 16
Table 6 Description of Gunbower Creek reach names and connected lagoons. 17
Table 7 Sites sampled and sampling effort in 2019 21
Table 8 A summary of the objectives and indices used to evaluate the Gunbower

Forestlcon site 2019 and 2008 to 2019 dataset. All indices range

between 0 and 1. 22
Table 9 Historic native fish species for Gunbower Forest Icon site and their

PERCHcsre for Permanent (River and Creek) and Semi Permanent

(Lagoon and Wetland) habitats. The longevity of each species is

categorised as either Shdived (SL), Lonlved (LL) or Intermediate

lived (IL). The length thresholds for Young of Year (YoY dattd are

also provided (these are required for calculating other indices). 24
Table 10 Reference values for the total number of native species age categories

recorded from the monitoring sites within each macrohabitat (based on

90" percentiles). 25
Table 11 Threatened native fish species recorded and/or predicted to have

historically occurred at Gunbower Forest, including the proportion of

sites each species is historically expecteddeenbeen found at using

the SRA sampling protocols, based on PERCH lists developed for SRA and

for Koondrook Perricoota Forest. 27
Table 12 Overview summary of thedhbower Icon Site survey catch results in

2019 (largebodied fish in bold and exotic species shaded). 31
Table 13 Survey results for the River macrohabitat site2®19 (largebodied fish

in bold and exotic species shaded). 32
Table 14 Survey results for the Creek macrohabitat sites in 2019 (hogked fish

in bold and exotispecies shaded). 34
Table 15 Survey results for the Lagoon macrohabitat sites in 2019 (daogéed

fish in bold and exotic species shaded). 36
Table 16 Survey results for the Wetland macrohabitat sites in 2019 (Hagped

fish in bold and exotic species shaded). 38
Table 17 Objective attainment summary 101
Table 18 Target attainment summary 102
Figures
Figure 1 Average daily dischaegML/day) hydrograph for the Murray River at
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Torrumbarry (200§2019)(source:
http://data.water.vic.gov.au/monitoring.htm. Green line denotes flow
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Figure 5
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Figure 8

Figure 9

Figure 10

Figure 11

Figure 12
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level at which floodrunners typically engage, while red line denotes flow
level at which overbankooding typically occurs. 12

Average daily discharge (ML/day) hydrograph from 22089 for

Gunbower Creek at Cohuna Weir (site 407330)(source: Northralent

CMA) and Koondrook (site 407209)(source:
http://data.water.vic.gov.au/monitoring.htri 13

Average daily discharge (ML/day) hydrograph from 22079 fo

Gunbower Creek at Cohuna Weir (site 407330)(source: North Central
CMA) and Koondrook (site 407209)(source:
http://data.water.vic.gov.au/monitoring.htm 14

The location of Gunbower TLM 2019 monitoring sites. 18

Topt the number of bony herring sampled at sites and macrohabitats

in 2019. otBm T length frequency distribution of bony

herring. Note that this unweighted histogram is not intended to provide

an accurate representation of population structure at the macrohabitat

or whole-of-site scale. 40

Average catch per site where bony herring were present (20089).
DNB& RIFIAKSR fAyS A& GKS wnmn WLR4AY

Topt the number of carp sampled at sites and macrohabitats in 2019.
Bottomt length frequency distribution of carp including Young of Year
(YoY). Note thathis unweighted histogram is not intended to provide an
accurate representation of population structure at the macrohabitat or
whole-of-site scale. 42

Averaye catch per site where carp were present (2C0®&19). Grey
RFAaKSR fAYS A& GKS Hamn WYLRAY(H 248

Topt the number of goldfish captured aites and macrohabitats in

20109. Bottamlength frequency distribution of goldfish

including Young of Year (YoY). Note that this unweighted histogram is

not intended to provide an accurate representation of population

structure at the nacrohabitat or wholeof-site scale. 45

Average catch per site where goldfish were present (22089). Grey
RFAaKSR fAYyS A& GKS annmn WLRAY(I 246

Topt the number of goldfish X carp hybrids captured at sites and
macrohabitats in 2019. Bottom length frequency distribution of

goldfish X carpybrids. Note that this unweighted histogram is not

intended to provide an accurate representation of population structure

at the macrohabitat or whol®f-site scale. 48

Topt the number of freshwater catfish captured at sites and
macrohabitats in 2019. Bottom length frequency distribution of

freshwater catfish including Young of Year (YoY). Note that this
unweighted histogram is not intended to provide accurate

representation of population structure at the macrohabitat or whole

site scale. 50
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Average catch per site where freshwater catfish were pre§2008;

HAMpPO® DNBE& RIFaKSR fAYyS A& GKS H5lmn
Topt the number of trout cod captured at sites and macrohabitats in
2019.Bottomt length frequency distribution of trout cod. Note that

this unweighted histogram is not intended to provide an accurate
representation of population structure at the macrohabitat or whole

site scale. 53

Average catch per site where trout cod were present (2208.9). 54

Topt the number of goldemerch captured at sites and macrohabitats

in 2019. Bottomt length frequency distribution of golden perch. Note

that this unweighted histogram is not intended to provide an accurate
representation of population structure at the macrohabitat or whole

site scale. 55

Average catch per site where golden perch were present (Z2089).
DNB& RIFIaAaKSR fAyS A& GKS wnmn WLRI6Y

Golden perch stocking records for Gunbower Creek, Kow Swamp and the
Murray River. Sourcérttps://vfa.vic.gov.au/dh
https://www.dpi.nsw.gov.au/fishing/recreational/resaaes/stocking. 57

Topt the number of Murray cod captured at sites and macrohabitats in
2019. Bottonm length frequency distribution of Murray cod inclodi

Young of Year (YoY). Note that this unweighted histogram is not

intended to provide an accurate representation of population structure

at the macrohabitat or whol®f-site scale. 58

Average catch per site where Murray cod were present (22089).
DNB@& RIFIAKSR fAyS Aa GKS wnanmn WLRIY

Gunbower Creek Murray cod length frequency distributions 22099.

Note that these unweighted histograms are not intended to provide an
accurate representation of population structiat the macrohabitat or
whole-of-site scale. 60

Murray cod stocking records for Gunbower Creek, Kow Swamp and the
Murray River. Sourcéttps://vfa.vic.gov.au/dh
https://www.dpi.nsw.gov.au/fishing/recreational/resources/stocking. 61

Topt the number of oriental weatherloach captured at sites and
macrohalitats in 2019. Bottont length frequency distribution of

oriental weatherloach. Note that this unweighted histogram is not

intended to provide an accurate representation of population structure

at the macrohabitat or whol®f-site scale. 63

Average catch per site where oriental weatherloach were present

WL |

27T

27

(2006H nMpv ® DNBE& RIFaKSR fAYyS Aa (K& wHnwmn

Topt the number of redfin captured at sites and macrohabitats in
2019. Bottom length frequency distribution of Redfin. Note that
this unweighted histogram is not intended poovide an accurate
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representation of population structure at the macrohabitat or whole
site scale. 65

Average catch per site where redfin wgmesent (20082019). Grey
RFaKSR fAYyS A& wnmn WolaStAySQod 66
Topt the number of silver perch captured at sites and macrohabitats in
2019. Bottont lengthfrequency distribution of silver perch. Note that

this unweighted histogram is not intended to provide an accurate
representation of population structure at the macrohabitat or whole

site scale. 67

Average catch per site where silver perch were present (22089).

DNB& RIFIAKSR tAyS Aa (GKS wnmn WLRE8Y

Topt the number of Australian smelt captured at sites and

macrohabitats in 2019. Botiortength frequency

distribution of Australian smelt. Note that this unweighted histogram is

not intended to provide an accuratepresentation of population

structure at the macrohabitat or wholef-site scale. 69

Average catch per site where Australian smelt were present (008
201p0 @ DNB& RIFIaKSR tAyS A& GKS Hnwh
Topt the number of carp gudgeon captured at sites and macrohabitats

in 2019. Bottomt length frequency distribution of carp
gudgeon. Note that this unweighted histogram is not intended to

provide an accurate representation of population structure at the
macrohabitat or wholeof-site scale. 71

Average catch per site where carp gudgeon were present (ZIED).

DNB& RIFIAKSR tAyS Aa (GKS wnmn WLRRYI

Topt the number of dwarf flathead gudgeon at sites and

macrohabitats in 2019. Bottolangth frequency

distribution of dwarf flathead gudgeon. Note thatisrunweighted

histogram is not intended to provide an accurate representation of
population structure at the macrohabitat or whetd-site scale. 73

Averag catch per site where dwarf fldteaded gudgeon were present

2T |

WLI2 A Y

2T |

(200&6H nmpVv ® DNB& RIFIAKSR fAYyS Aa GK® wnmn U

Topt the number of eastern gambusia captured at sites and
macrohabitats in 2019. Bottolangth frequency

distribution of eastern gambusia. Note that this unweighted histogram is
not intended to provide an accurate representation of popiaa

structure at the macrohabitat or wholef-site scale 75

Average catch per site where eastern gambusia were present (2008

2019). Grey dashed lineisSh H amn WLRAY (G 2F NBFINBYyOSQ

Topt the number of flatheaded gudgeon captured at sites and
macrohabitats in 2019. Bottom length frequency distribtion of Flat
headed Gudgeon. Note that this unweighted histogram is not intended
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to provide an accurate representation of population structure at the
macrohabitat or wholeof-site scale 77

Figure 38  Average catch per site where flaeaded gudgeon were present (2608
HAMpPO® DNBE RIFaAKSR fAYyS A& wnmn ™ol asStAa

Figure 39  Topt the number of MurrayDarling rainbowfish captured at sites &
macrohabitats in 2019. Bottom length frequency distribution of
Murray-Darling rainbowfish. Note that this unweighted histogram is not
intended to provide an accurate representation of jpidgttion structure
at the macrohabitat or whol®f-site scale 79

Figure 40  Average catch per site where Murr®arling rainbowfish were present
(20082019). Grey dd6S R f AyS A& (GKS Hnanmn WYLBAY(H 27

Figure 41  Topt the number of unspecked hardyhead captured at sites and
macrohabitats in 2019. Bottom length frequency distribution of
unspecked hardyhead. Note that this unweighted histogram is not
intended to provide an accurate representation of population structure
at the macrohabitat or whol®f-site scale. 81

Figure 42  Average catch per site where unspecked hardyhead were present
(2006H nmpv ® DNB&@ RIFaKSR fAYS A& (K& Hnmn U

Figure 43 | Native abundance Native specie@NdI Native expectedNdiCES SCOres for each
macrohabitat in 2019. Boxes include the intgrartile range (middle
50% of data), and the whiskers extend to the full range of scores, except
GKSNBE (GKSNB Aa +y 2dzif ASNE ARSYGAFASR
by the horizontal line inside the box 83

(@]

Figure 44 | age caregorie@verage score (right) and distribution (left) for each
macrohabitat in 2019. Boxes include the intprartile range (middle
50% of data), and the whiskers extend to the full range of scores, except
GKSNBE GKSNB Aa +y 2dzif nSNpesanfe&y G A FASR
by the horizontal line inside the box. 84

Q1

Figure 45 | recruitmentaverage score (right) and score distribution (left) for each
macrohabitat in 2019Boxes include the intequartile range (middle
50% of data), and the whiskers extend to the full range of scores. The
median is represented by the horizontal line inside the box. 85

Figure 46  Average kacand li.syoindices scores for Creek and River (left) and |
ieyo¥ndices scores for each larfp@died native species (right) in 2019.
The orange bars on the left hand graph are the average of the two bars
on theright hand graph. Note these indices are designed for lotic
macrohabitats only, so the Wetland and Lagoon scores are only included

for context. 86
Figure 47 | arespeciesindex scores for each macrohabitat (left) and site (right) in

2019. 87
Figure 48 | population recovensCOres for rare or threatened species in each

macrohabitat (left) and for each threatened species (right) in 2019. 88
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Isascores (Y axis) for each macrbhat 2008;2019, where 2010 is used

as the baseline average (i.e. zero) for all macrohabitats, +1 = higher and

Figure 49
1 = lower.

Figure 50 | Native abundance Nativespecies2NdI Native expectedNdiCES SCOres for each
macrohabitat from 2008 to 2019.

Figure 51 | age categonscores for each macrohabitat 208019

Figure 52 | recruimensSCOre for each macrohabitat 2068019

Figure 53  l.sacand Levosscores for River and Creek macrohabitats (left), and
ILBYQY for Murray Cod and Golden Perch (right)

Figure 54  Average Rare specieScores for each macrohabitat 20§#019

Figure 55  Average population recovenSCOres for each machabitat 20082019

Figure 56 | population recovenscores for each threatened species 2QP819. Refer to
Table Zfor fish name abbreviations.
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Background

Gunbower Forest comprises the Victorian component of the Gunbéi@endrookPerricoota Forest
Icon Site, under The Livinurray (TLM) river restoration program managed by the Murray Darling
Basin Authority (MDB)AThe condition monitoring program has involved the systematic monitoring of
fish community data since 2008he program aims to determirimprovements in the ovethhealth of
the systemat a broad spatial scale and includsi$es located within and on the periphery of Gunbower
Forestthat arecategorised into four macrohabitats including River (Murray River), Creek (Gunbower
Creek), Lagoons (permanently inundatedyl Wetlands (less permanently inundated).

This report aims to describe the current status, and trend, of the fish population at Gunbower Island in
both statistical and narrative terms. The project objectives and tasks are to:

1  Undertake the monitoring sueys in strict accordance with the documented TLM methods
including the finer details contained within more recent (262@18) annual reports;

1  Analyse the 2019 data and compare it against the results of previous years;

1  Assess the entire datasagainst the ecological objectives developed for Gunbower Forest
Icon Site;

1 Evaluate any additional ecological findings that the data reveals; and

1 Consolidate recommendations that will enhance the value of future monitoring and analysis

2019 Condition

The species richness at Gunbower Island in 2019 was higher than the previous year, with twelve native
species, five exotic species and one hybrid exotic species collected. The 2019 sampling event represents
only the third year that trout cod ha/been collected over the course of the monitoring program

The smalbodied native species, carp gudgeon, again dominated the catch abundance. Carp gudgeon
were the most abundant species at 16 of the 26 survey sites, representing > 87% of overall abundanc
The total number of carp gudgeon captured in 2019 was more than double that captured in 2018, due in
part to a very large increase at Gum LagddmaHlbodied native fish specigscluding Australian smelt

and unspecked hardyheadpminated the abundarein general. By far the least abundant native small
bodied fish species was dwarf Hlaéaded gudgeon. The last two years are however indicative of a
potential recovery for this species over a range of macrohabitats following an apparent absence in
2016¢17. In 2019, the species was recorded from a Wetland site for the first time since 2009, from a
Creek site for the first time since 2014, and in higher average abundances per site in Lagoon
macrohabitats than last year.

Murray cod abundances were broadlyngparable to 2018 (albeit with slightly higher numbers in the

Creek in 2019); however golden perch abundances were considerably lower in 2019 compared to last
year (both in the River and Creek sites). The 2019 data is consistent with previous years rogtifiati

of the twelve native species recorded across the Icon Site; only carp gudgeon, Australian smelt and
dzy aLISO1 SR KIF NR&KSFR 6F GKNBFGSYSR aLISOASayv OFy
collected at most sites.
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Species collected at low rela¢ abundances include smalbdied species such as dwarf fleeaded
gudgeon, large bodied native species such as silver perch, freshwater catfish, bony herring and trout
cod. In the case of silver perch and golden perch, their current presence, aburafahpepulation
structure within Gunbower Creek relate not only to limited lateral or longitudinal connectivity
opportunities but to restricted movement, spawning and recruitment success on very large scales.

Change in condition over time

Major fluctuatiors in abundances and populatistructures have occurred for many species, especially
following the substantial higfiow years of 2010/2011, 2012 and 2016. This is particularly evident for
exotic species, such as carp and eastern gambusia which prolitkratgy or immediately after high

flow events, thereby dominating samples in the subsequent survey year. However, recent years of
survey including the current year are indicative of more stable conditions returning to the fish fauna at
Gunbower Island

Creek and Lagoon macrohabitats particularly, have showed improvements in a range of abundance,
diversity and population structure based indices relative to points of reference. This includes not only
smaltbodied species that dominate the abundance, but d&sgebodied species such as the iconic

Murray cod That such improvements are not evident in the River macrohabitats increases the
confidence that the causative factors relate specifically to local factors including flow management that
are expected to ifiuence the habitat of Gunbower Creek and associated Lagoons. Although there are
signs of improvement in Wetland habitats as well, the temporal data variability is high, due in part to the
differing sites and number of sites sampled each year

Murray cod pawning and recruitment in Gunbower Creek has been a particular focus of environmental

g GSNAYy3a O2yaARSNIGAZ2Yya &AAYyOS G tSFHAG wnmoX GAl
There are now multiple lines of evidence that increasingly indictitasthe Murray cod population is

increasing in size and improving in size structure, and that the primary influence is improved flow
management, rather than stocking. The evidence includes two rounds of larval monitoring (2013 and

2018) that confirm Muray cod spawning success, together with the relative lack of Murray cod

recruitment that was detected by the TLM monitoring program prior to the implementation of the

Murray cod hydrograph (pre 2012) versus the consistent recruitment detected since @ioB0ards).

Further evidence is likely to be available for the 2020 reporting, when the results of the genetic sampling

of recruits from 2019 is anticipated to be available.

The golden perch in the Gunbower Creek system are thought to be the resutiakirsg, previous flood
connections and larval drift from the Murray River via the National Channel Weir/regulator. The 2019
Gunbower Creek golden perch capture rates were one of the lowest recorded over the duration of the
TLM condition monitoring progranhowever the decline was consistent across both River and Creek
macrohabitats Golden perch population dynamics are potentially dependent upon movement,
dispersal, specific spawning events and locations 8B S & LJ- G A | f . EBhOdppatdt 6 mnnn Q2
dominance of large golden perch in 2019 populations is consistent with that found by TLM monitoring
at other Icon Sitesrad appears to be due to limited recruitment successrthe last2¢4 years The
improved connectivity provided by the planned instadia of a fishway at Koondrook Weir is expected

to be highly influential in terms of substantially increasing connectivity and consequent changes in
golden perch and silver perch immigration, occurrence and abundance within Gunbower Creek
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The 16 catfishecorded in 2019 represents a record for the TLM condition monitoring prograin

appears to bemostly driven by a higher level of recruitment success, following on from recruitment
success evident in the previous year. Successive years of recruitmenssaceen encouraging sign for
the recovery of the Gunbower Island freshwater catfish population. While the specific reasons for the
recruitment success of this species over the previous two years are not known, the hydrological regime
of these Lagoons antierefore the Gunbower Creek reaches to which they are directly connected
(Reach 2 and 3) was evidently suitable in both years

Objective and target attainment summary

Although there is considerable room for improvement, the Gunbower Icon site supprelataely

diverse fish community. Caution is advised in examining the dataset for any particular year in isolation,
however the 20082019 period and particularly the 20423019 period indicates that progress is being
made towards most of the objectives andsociated targets. Considerable improvements are evident in
native species age categories and recruitment, particularly for Murray Cod, together with improvements
in threatened species presence and distribution.

Recommendations
The followingecommendations are made:

1 Continue to manage data quality and progress the streamlined calculation of indices with the
use of the database management system;

1 Revise the PERCH list derived for the Koondrook Perricoota Forest by NSW Fisheries
1  Develop a cosistent and statistically sound approach to the selection of Wetland sites for
sampling in any given year;

1 Further clean erroneous fish length data in the long term dataset and apply conversion
factors;

1  Ensure that the fish length measurement approachetlined in this report continues to be
used as the consistent method during future years of the program

1  Determine an accurate length of the sampling reach at each site, by recording the start and
stop coordinates, and aim to keep the sampled reach andhréamgth consistent between
years, particularly for River and Creek habitats

1 9yadanNBE (dKFd GKS I LIIINZFOK dzaSR F2NJ fFo6SttAy3
continues to be used as the consistent method during future years of the prggram

7 Continue to PIT and dart tag largedied native fish species > 300 mm in total length,
particularlygoldenperch andsilver perch;

1 Continue tocollect, preserve and store fin clips from Mur@d andgoldenperchYoYand
other size classes (if feasible) to enable future discrimination of hatchery bred and wild fish;

1  Continue to investigate opportunities to improve fish passage at selected barriers (e.g. weirs)
along Gunbower Creek, particularlytarriers without exsting or planned fishways (e.g.
National Channel Weir and Cohuvseir);
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1 Inyears where the TLM does not detédttirray codrecruitment, it is recommended #t
barriers be opportunistically targetddr additional samplingo enhance the probability to
deted Murray cod Young of Year

1 Periodically assess Murragd spawning success in Gunbower Cresikg a light trap based

approachk YR NB ZA aS | yRoRBRE KR 3 MISLIRVG daNKES BB | LILINE |
1 Negotiate implementation of recessional hydrographhw@oulburn Murray Water for

required maintenance shutdown events.
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Background

Gunbower Forest comprises the Victorian component of the Gunbd{@endrookPerricoota Forest
Icon Site, under The Living Murray (TLM) river restoration program geahniay the Murray Darling
Basin Authority (MDBA). There are six TLM Icon Sites, watédieing restored in part via environmental
watering and structural works associated with water delivery and fish movement.

As outlined in the Gunbower Icon Site MonitayPlan (DELWP &adxth CentralCMA 2015)¢ondition
Y2YAG2NRAY 3 A& NBIdZANBR G2 aasSaa SIOK LO2y {AdSC¢
objectives. Additionally, the monitoring informs management decisions, particularly around the use of
environmental wateland allows management of the le&ites under an adaptive management

framework. The condition monitoring program is coordinated by the North Ce@atdhment

Management Authority (CMpand has involved thgystematic monitoring of fish community data since

2008, following preliminary westigations ir2005 (Richardson et al. 2005) a2@07 (PIRVic 2007).

As outlined in the Gunbower Icon Site Monitoring Plan (DEL\NBr# Central CMAR015), two
complementary monitoring programs are carried out under TLM:

1  Murray River system scale monibog ¢ to determine improvements in the overall health of
the system

1 Intervention monitoringg to determine the ecological response to specific management
actions (e.g. monitoring fismovement responses in relation to watering)

Gunbowerlcon sitemonitoring components

The GunboweForestlcon Site is located inorthern Victoria between Torrumbarry and Koondrook and

Aa Ffaz2 1y26y | a WDdzy o 20b8thad Murday RivgitR e norhand olgd S A G A &
Gunbower Creek (an anabranch of the MurrayeRito the southWDdzy 0 2 6 SNJ Laf I yYRQ 0 S
encapsulates thécon Sitd- & | K2t ST |yR gAtf 0S dzZASR KSNBIFFGS
be used to refer to the floodplain and associated habitats (e.g. wetla@is)bower Forest is a Murray

Rive floodplain Ramsar site of international significance, covering an area of approximately 20,000 ha of
Red Gum forest subject to periodic inundation, and a diversity of permanent and temporary wetlands
including lakes, swamps, lagoons and flooded forealqidt al 2011)Managed flows into Gunbower

Forest are delivered via a number of Gunbower Cregkilators that are used to deliver water to

different parts of theforest (DELWP &orth Central CMAR015).TheGunbowerlslandfish community

monitoring program, includes sites located within and on the periphery of Gunbower Forest, with sites
categorised into four macrohabitats including:

1  Creelg Gunbower Creek reachesidentified in the Gunbower Creek Waterway Action Plan
(North Central CMA 2008nd delineated by major blockages such as weirs or bridges;

1 Lagoong Hydrologically connected to Gunbower Creek and considered to be permanently
inundated;

1  Wetlandg Other less permanently inundated waterbodies selected by the Norttir@le
CMA,;
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1 Riverg Murray River reaches upstream, downstream and approximately midway between the
Gunbower Creek confluences at Torrumbarry (upstream) and Koondrook (downstream).

1.1.2  Gunbowerlslandfish community

Gunbowerlslandcurrently supports a relatively diverse fish community including 12 native species,
seven of which are listed as threatened species under state and/or federal biodiversity legidation.
additional species have either previously been recorded, opaedicted to have once occurred based
on the PreEuropean Reference Condition for FisH (PERCH list) (Raadik & LieschkK&akd1)) Most
of these species are consiggl to be wetland specialistBaumgartner et al. 2034r floodplain
specialistgYoung et al. 2003nd all of them areonsidered to be locally extinct, althoughs possible
that some could be present in very low abundance. Some potential may exist for natural re
establishment of some specigmrticularly those with active largecale dispersal migrationsowever,
smaltbodied threatened species with smaltale dispersal movemenare considerednore likely to
benefit from reintroduction via stocking dranslocation (MallerCooper et al 2014). Thespecies
include the wetland/floodplain specialistsquthern pygmyperch,flat-headedgalaxiasplive perchlet
and purple spotted gudgeon. A list of the fish specipeeviouslyrecorded during the monitoring
program(i.e.2008;2018), or predicted to have once occurred based on the PERCkbtjsther with
their assigned habitat group (Young et al. 2003) and flow guild (Baumgartaker2éx14)js provided
below inTablel.

Tablel Native fish species (green shading) and exotic fish spe@esnge shading) previously
recorded duringthe monitoring program(2008;2018) or predicted to occur at
Gunbowerlsland including assigned habitat group (Young et al. 2003) and flow guild
(Baumgartner et al. 2014).

Flow Guild . Recorded during 2062018
Habitat group monitoring

Common name Species name

(Young et al2003)
River | Creek |Lagoon Wetland
P P

Flow dependent P
Silverperch Bidyanus bidyanus Flood spawners specialists
Unspecked P P P P
hardyhead Craterocephalus fulvus Wetland specialists Foraging generalist:
Carpgudgeon Wetland specialists and P P P P
complex Hypseleotrispp. Lowflow specialists Foraging generalist:
Maccullochella Longlived apex P P
Troutcod macquariensis Main channel specialist: predators
Longlived apex
" . o g P P P P P
Murray cod Maccullochella peelii  Main channel specialist predators
Flow dependent
. . o P P P P
Goldenperch Macquaria ambigua  Flood spawners specialists
Murray- P P p P
Darlingainbowfish  Melanotaenia fluviatilis Lowflow specialists Foraging generalist:
Wetland specialists and P P P
Bonyherring Nematalosa erebi Main channel generalisi Foraging generalist:
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Common name

Dwarfflat-headed
gudgeon

Australiansmelt

Freshwatercatfish
Goldfish
Carp

Easterngambusia

Oriental
weatherloach

Redfin

Southernpygmy
perch

Southernpurple-
spottedgudgeon

Oliveperchlet
Riverblackfish

Shortheaded
lamprey

Macquarieperch

Mountain galaxias

Flatheadedgudgeon

Flatheadedgalaxias

Murray hardyhead

Flow Guild
Habitat group
Species name

(Young et al2003) 2014)

Philypnodorgrandiceps Wetland specialists Foraging generalist:
Philypnodon
macrostomus Wetland specialists Foraging generalist

Wetland specialists and

Retropinna semoni Main channebeneralists Foraging generalist:

Tandanus tandanus ~ Main channel specialist: Foraging generalist:

Carassius auratus
Cyprinus carpio

Gambusia holbrooki

Misgurnus
anguillicaudatus

Perca fluviatilis

Floodplain

Nannoperca australis specialists

Wetland specialists

Floodplain
Mogurnda adspersa specialists
Floodplain
Galaxias rostratus Wetland specialists specialists

Floodplain

Ambassis agassizii specialists

Gadopsis marmoratus 'Main channel specialist: Foraging generalist:

Mordacia mordax
Macquaria australasica Main channel specialist: Foraginggeneralists

Craterocephalus
fluviatilis

Floodplain

Wetland specialists specialists

Galaxias olidus Foraging generalist:

(Baumgartner et al |to occur

p

p

T

T

o

o

o

Recorded during 2062018
monitoring

P P P P

P P
P P P P
P P
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For some of the graphs within this report, species natlereviations (e.g. BIDBID) are used. A list of
these abbreviations is provided belowTable2.

Table2 Fish name abbreviations used in this report

Common name Species name Abbreviation
Silverperch Bidyanus bidyanus BIDBID
Unspeckedardyhead Craterocephalus fulvéis CRASTE
Carpgudgeonspeciescomplex Hypseleotrispp. HYPSPP
Troutcod Maccullochella macquariensis MACMAC
Murray cod Maccullochella peelii MACPEE
Goldenperch Macquaria ambigua MACAMB
Murray-Darlingrainbowfish Melanotaenia fluviatilis MELFLU
Bonyherring Nematalosa erebi NEMERE
Flatheadedgudgeon Philypnodon grandiceps PHIGRA
Dwarfflat-headedgudgeon Philypnodon macrostomus PHIMAC
Australiansmelt Retropinna semoni RETSEM
Freshwatercatfish Tandanus tandanus TANTAN
Goldfish Carassius auratus CARAUR
Carp Cyprinugarpio CYPCAR
Easterngambusia Gambusia holbrooki GAMHOL
Orientalweatherloach Misgurnus anguillicaudatus MISANG
Redfin Perca fluviatilis PERFLU
Southernpygmyperch Nannoperca australis NANAUS
Southernpurple-spotted gudgeon Mogurnda adspersa MOGADS
Flatheadedgalaxias Galaxias rostratus GALROS
Oliveperchlet Ambassis agassizii AMBAGA
Riverblackfish Gadopsis marmoratus GADMAR
Shortheadedlamprey Mordacia mordax MORMOR
Macquarieperch Macquaria australasica MACAUS
Murray hardyhead Craterocephalus fluviatilis CRAFLU
Mountain galaxias Galaxias olidus GALOLI

*the speciesiamehas recentlychanged fromCraterocephalus stercusmuscarum fulvus
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TLM condition monitoring program

Since 2012, the TLM condition monitoring program has undergone several internal reviews (e.g.
Robinson 2014, Sharpe and Villizi 2014, Robinson 2Rb5)nson(2015) identified some ways that fish
reporting could be refined to meet largscale reportingequirements, as well as maintaining the in
house applicability of the report®obinsorand Bloink2016)undertookfurther development and
refinement of suitable indicator® address the monitoring objectivesstablishment and
documentation of approprige and repeatable statistical analysis methods, consolidation of
recommendations to enhance the value of future monitoring and analysis, and development of a
database to facilitate this process.

Objectives

This report aims to describe the current statasd trend, of the fish population at Gunbower Island in
both statistical and narrative terms. The project objectives and tasks are to:

1  Undertake the monitoring surveys in strict accordance with the documented TLM methods
including the finer details (e.gyKe netting) as contained within more recg2014;2018)
annual reports

1 Analyse the 204 data and compare it against the results of previous yeasig the
approach detailed ifRobinson and Bloinf2016)

1  Assess the entire dataset against the ecologitéctives developed for Gunbower Forest
Icon Site;

1 Evaluate any additional ecological findings that the data reveals; and

1 Consolidate recommendations that will enhance the value of future monitoring and analysis

Project components
This projectonsists of the following components:

1  Fish sampling;

1  Fish sampling demonstration fisaditionalOwners;
1  The analysis of the 20-dataset
il

The analysis of thentire 2008;2019) dataset and evaluation against ecological objectives
and

1  Presentation to the Gunbower Community Reference Group;
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=y ECOLOGY
é- AUSTRALIA

202S00GA0Sa

Condition Monitoring Plan (DELWRN&rth Central CMAR015), and those of relevag to fishcondition
monitoring are reproduced imable3. An additional objective and target relating to the movement of
native fish is not listed iable3, as it is monitored through intervention monitoring rather than
condition monitoring.

Table3 Relevant objectives for Gunbower Forefssh condition monitoring (adapted from
DELWP & North Central CMA 2015)

Maintain healthy
populations of
native fish in
wetlands and
increase
opportunities for
riverine fish to
access floodplain
resources

1 An increase in the abundance of native fis | At least 4 of the 5 commonly

¢ using the 2008 abundance as a baseli
for Lagoons and the 2010 abundance

for the MurrayRiver

1 Arange of age/size classes present for ea

native fish species

¢ evidence of recruitment amdicated by
Young of YearY(QY native fish using

the speciesspecific thresholds

identified in Sharpe and Villiig014)
1 A contribution to population recovery of

threatened fish species

¢ recovery inferred by an increase in the
abundance of each threatenexpecies

from 2008 levels

1

9 A decrease in the abundance of alie

occurring native species (i.earp
gudgeon flat-headedgudgeon,
Australiansmelt, dwarf flat-headed
gudgeon andyoldenperch) occur in
any year.

At least 3 of the 7 less commonly
occurring (i.ebony herring) and/or
threatened native species (i.e.
Murray-Darlingrainbowfish,silver
perch,Murray cod, trout cod,
freshwatercatfish) occur in any year|

fish (i.e. non indigenous to
Gunbower Island) since 2008

A number of indicators and associated indices and points of reference were developed and trialled as
part of the reviews (Robinson 2014, Sharpe and Villizi 2014, Robinson 2015), and are presented within

the condition monitoring plan (DELWPN$rth Central CMAR015).Robinson and Bloink (2016) further

developed and refinedappropriate indices based primarily on the detailed objectives, with reference to
the associated targets where practicable. The development of indicators and indices has in part, been

influenad by the outcome of a comprehensive review of the entire dataset. The points of reference
have been retained, with 2010 used as a point of reference for the Murray Rites were not sampled
prior) and 2009 used as a point of reference for the Gunboavet Lagoon macrohabitasampling was

undertaken during a different season in 2008).
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Murray River

Ove the 20082019 monitoring periodthe highestMurray River(at Torrumbarry¥low events (>50,000
ML/day) were recorded iDecember2010and October2016 TheDecember 2010 evemtiffered in that
it was part of a sustained period of high flows including-gebks (>40,000 ML/day) in Septemi2€x1.0

andJanuary 201{Figurel). Large flow events (>30,000 ML/day¥aloccurred irAugust 2011March
2012andJuly/August2012.

For context, the Gunbower Forest floodnners engage when Murray River flows atrlimbarry reach
approximately 13,000 ML/day, and the floodplain is engaged at approximately 27,000 ML/day (Will
Honybung North Central CMA, pers. comm. 2018). The natural flood that occurred in Octob@i20
one of the most pertinent recerdgvents for the monitoring program because floods typically result in
dramatic increases in exotic species such as CarpastdrE Gambusia (Sharpe and Robinson 2017).

With the exception of smaller events in August 2013 and December 2017, average daily flows have
remained below 20,000 ML/day and for the most part below 10,000 MLAdawer flows characterised
the first two anda half years of the monitoring period (January 2QQRine 2010), with mean daily
discharge remaining below 9,000 ML/day throughout this period.

Over the 2018 monitoring period, the average daily flows in the Murray River at Torrumbarry ranged
from 5,675 ML/day in March, to 7,360 ML/day in May.

Murray River at Torrumbarry

60000

50000 k

40000

30000 |

PR

0 T T T T T T T T T T T
Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13 Jan-14 Jan-15 Jan-16 Jan-17 Jan-18 Jan-19

discharge (ML/day)

Figurel Average daily discharge (ML/dayytdrograph for the Murray River at Torrumbarry
(2008;2019)(source:http://data.water.vic.gov.au/monitoring.htm). Green line
denotes flow level at which floodrunners typically engage, while red line denotes flow
level at which overbank flooding typically occurs.
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Gunbower Creek

Although there are gaps in the flow dataset for Gunbower Creek at Koondrook, the average daily flows
over the 20082019 monitoring period have fluctuated between zero and just over 900 ML(Bayure

2), with higher flowseingtypical at Cohun&Veir. With the exception of a peak in May 2008 and

smaller peaks in mid to late 2010, timétial 2008;2011monitoringperiod was characterised by very

low flows.Since that time, hydrological variability has increased notably and periods of sustained higher
flows 400 ML/day at Cohuna ar®00 ML/dayat Koondrook have become more common and of

longer duration, particularly over the November to April period.

The povision of winter baseflows are also evident in recent y¢204 5,2019), with the last prolonged
cessation of winter flows occurring in Majune 2014A higher winter baseflow is evident in winter
2018, compared with previous years, with the exceptiowiter 2015.The discrepancy between the
CohunawWeirand Koondrooklischargedllustrates theirrigation demands and the small proportion of
flows that reach the end of the system at Koondrook. This was particularly evident over the2PQ08
drought period where end of system flows were notably absent the vast majority of the time.

1200

1000

800 +—

600 -

400 ~

Discharge (ML/day)

200

07 | | - 1 - T T

T T
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Koondrook Cohuna

Figure2 Average daily discharge (ML/day) hydrografiom 2008¢2019 for Gunbower Creek at
CohunaWeir (site 40°330)source: North Central CMA) arifoondrook(site
407209)source:http://data.water.vic.gov.au/monitoring.htm).

In 201819 an altered version of thiarge-bodied fish lydrograph waslelivered due to watering of
Gunbower Forest via the Hipwell Road Channel and associated capacity condinaiaisered
hydrograph entailed a lower target flow rate over spring/summer thas been used in previous years
over the2013;2018period (Bloirk and Gwinn 2018). The effectstbis are clearly evident iterms of
lower average flow rates over spring/summer compared with last yEgyufe3) and compared with
2013/14 (i.e. the first year the largeodied fish hydrograph was implementeBigure2). While the
environmental water flow target was reduced, actual flows in Gurdro@reek was also influenced by
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dry conditions for irrigators (lack of winter/spring rain and abandonment of crops and pastures), and
high water prices in late 2018 which resulted in reduced irrigation demand in the system. In other years
the spring/summeflow hydrograph components have been mostly or wholly comprised of irrigation
flows, but due to the above factors the reduced environmental flow target was particular pronounced in

2018

1200

1000

800

600

Discharge (ML/day)

400

200

U T T T T T T
Jun-2017 Oct-2017 Feb-2018 Jun-2018 Oct-2018 Feb-2019 Jun-2019

Cohuna

Koondrook

Figure3 Average daily éscharge (ML/day) hydrograph from 20/¢2019 for Gunbower Creek at
Cohuna Weir (site 407330)(source: North Central CMA) and Koondrook (site
407209)(sourcehttp://data.water.vic.gov.au/monitoring.htm).

3.3 Forest wetting and drying

A summary of Gunbower Forest hydrological conditiang wateringfrom 20052019 is provided
below in
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Table4. Environmental water releases have occurred since 2005. Dry and drying wetlands were more
prevalent during the drought (20@2010). Since that time, dry and drying conditions have only
occured on two occasions (2013/14 and 2017/18)esult of theenvironmental wateringised
extensivelysince 2014/15, with the exception of 2016/17.
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Table4 Gunbower Forest hydrological conditions and wateri@0052019) summary

Little Reedy Lagoo
Complex(includes
Crayfish Island)

E U U U E E U E
E U U U E E U E E
Little Gunbower
Wetland Complex
E E E E U E U E E U E
E E U U U E E U E E

Key:

Dry wetland E Managedenvironmental water release
Drying U Unregulated flows
Water present \

Otherrelevantconditionsand management

CKS F2tf26Ay3 FTRRAGAZ2YIT AYyTF2NNIGA2Y LINRPOARSA

results:

1 Insummer/autumn2017, the floodplain and wetlands were left to draw down and dry, and
Reedy Lagoowas pumped down to facilitate the manual removal of carp using seine nets
and electrofishing. Approximately 8&@ of adult carp were removed;

1 Watering was usg to partially fillReedy Lagooim spring 2017, enabling aquatic flora
and fauna to flourish in the relative absence of carp;

71 High flows in the Murray River in December 2017 were prevented from entReedy
Lagoorthereby precluding access for carp &xolonise; and

A~ Av

AY

1 ¢KS Ddzyo2¢SM2/RMER TR IAIKNKS RAR IKE RKE I RNLIKG dz8lNA

implemented in 201687 and 201718, however a modified version was implemented in
2018/19
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The Gunbower monitoring sites are cateiged into four macrohabitats; Creek, Lagoon, Wetland and
River (as per section 1.1.1). Betwezhand Z sites have been monitored annually since 2008, with the
exception of 2015 when onl}0 sites were sampled due to a lack of TLM funding (K Stanislperski
comm. 2016). A list of the monitoring sites and the years in which each site has been monitored is
provided inTable5. The location coordinates of these sites Aséed in the monitoring plan (DELWP &
North Central CMR015).

Table5 The Gunboweltslandfish community monitoring site names, macrohabitat
categories and years in which they have been sampled. (* = dry/too shallow to
sample, # = partially sampled at a modified location Boat Electrofishing only

Macrohabitat Site name Code [2008| 2009| 2010| 2011 | 2012| 2013| 2014| 2015| 2016| 2017| 2018| 2019
Gunbower Creek Reach1l GCR1 v \Y; \Y \Y Y, \% \% \% \% Y, \% 11
Gunbower Creek Reach2 GCR2 v \Y; \Y \Y Y, \% \% \% \% Y, \% 11
Gunbower Creek Reach3 GCR3 vy \Y \Y v \% \% V \% Y, \% \% 11
Creek Gunbower Creek Reach4 GCR4 v v v VvV VvV V V Vv V. Vv \ 11
Gunbower Creek Reach5 GCR5 v \Y \Y v \% \% V \% Y, \% \% 11
Gunbower Creek Reach6 GCR6 v \Y \Y v \% \% V \% Y, \% \% 11
Gunbower Creek Reach7 GCR7 v \Y; \Y \Y Y, \% \% \% \% Y, \% 11
Cockatoo Lagoon COL \Vj \VJ \VJ \VJ V V V V V V \Y \Y 12
Gum Lagoon GML vV V V V V V V Vv V. Vv Vv 11
Longmore Lagoon LOL \Vj V V V \Y/ \Y/ \Y/ \Y/ \Y/ \ \ 11
Phyland Lagoon PHL vV V V V V V V V V VvV V VvV 12
Lagoon Safe Lagoon SAL vV V V V V V VvV v Vv Vv Vv 11
Splatt Lagoon SPL vV V V V V V V vV V VvV V 11
Taylor Lagoon TAL vV V V VvV V Vv V vV V VvV VvV 11
Turner Lagoon TUL \Vj V V V \Y \Y \Y \Y \Y \ \ 12
Upper Gunbower Lagoon UGL V] V V V \ \ \ \% \% \ \ 12
Black Charlie Lagoon BCL V] \ \ \ vV vV \Y \Y 8
Black Creek BLC V] 1
Black Swamp BLS \V; \Y; Vv Vv Vv 6
Charcoal Swamp CHS V] \ * * 2
Corduroy Swamp COS \Vj \Vj \Y \ \ vV * * 6
Wetland Crayfishisland CRI vV V] V] vV \ \ \ # 11
Green Swamp GRS vV vV \ \ \Y \ * \ 11
Little Reedy Lagoon LRL \V \V Y, Y, \Y; 5
Reedy Lagoon REL V V V V V V VvV VvV VvV VvV 10
Yarran Creek YAC vV vV vV \V; 4
Murray River Cohuna MRC vV Y, \Y; \ \ 9
River Murray River Koondrook ~ MRK Y, Y, \Y 9
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Macrohabitat Site name Code [2008| 2009| 2010| 2011 | 2012| 2013| 2014| 2015| 2016| 2017| 2018| 2019
Murray River Torrumbarry MRT \Y \% \% \% \% \% \% \% \% 9
Number of sites sampled per year 22 22 21 25 27 23 23 10 26 26 22 23

As outlined in sectioi.1.], the Gunbower Creek reaches are delineated by weirs or bridges as outlined
in the Gunbower Creek Waterway ActiBfan (North Central CMA 200The reaches are numbered in
order of upstream (Headworks Weir) to downstream (Koondraoaldescription of the reach locations

and theassociateddgoonsds provided inTable6. Note that Headworks Weir is also known as National
Channel Weir or National Channel Headworks.

Table6 Description of Gunbower Creek reach names and connected lagoons.

Gunbower Creek

Reach name Location description Connected lagoons

Reach 1 Headworks Weit Torrumbarry Weir Rd

Reach 2 Torrumbarry Weir Rd  Gunbower Weir Egrl]agib:'eurner, Phyland, Upper Gunbower,
Reach 3 Gunbower Weir  Thompsons Weir Gum,Cockatoo

Reach 4 Thompsons Weit Burkes Bridge

Reach 5 Burkes Bridge Cohuna Weir Taylor

Reach 6 Cohuna Weir Spences Bridge

Reach 7 Spences Bridge Koondrook Safes

In 2019, 23 sites were sampled including nine Lagoons, seven sites on Gunbower foueéketland
sites, and three sites on the Murray RivEable6 and Figure4). Twenty fivesites were targeted for
sampling, howevetwo of the six selected Wetland sites were found to be. @ye site (Crayfiskslang
wasboat electrofisted only as it was in 2018. The boat site consisted of a permanent refuge pool
located near the regulator (the main site including all of the fixed fyke net locations were dry).

In terms of data continuity, the following observations are made:

1 All Creek sites and Lagoon sites have been moniteastiyear since 2008, with the
exception of 201%vhen no Creek sites were sampled and four out of nine Lagoon sites were
sampled

1 Atleast tvo Wetland sites have been monitorexeryyearsince 2008

1 Thethree River sites have been monitored annually since 2010, with the exception of 2015;
and

1  Most Wetland sites have been monitored sporadically over the monitoring period, with their
annual selection bilorth Central CMAeing prioritised according to watend habitat
availability and funding (K Stanislawski pers. comm. 2016).
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Figure4 The location of Gunbower TLM 20Inonitoring sites.

Draft 2

19



