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1.0 Introduction

The River Blackfish Gadopsis marmoratyiss a threatened nocturnal species endemic tdsout
eastern Australia (Lintermans 2007). A 'northeonfrf of the species occurs patchily across the
Murray-Darling Basin (MDB) and the south-east oi8oAustralia/Glenelg River system. The
species was once widespread across the EasterntMadity Ranges (EMLR) in South
Australian section of the MDB. The species has wm®e a significant (and continuing)
decline in distribution and is now considered lbcandangered (Lloyd and Walker 1986;
Hammeret al. 2009). The River Blackfish now persist as foutidi sub-populations in large
spring-fed pools in separate catchments (Hammed;28@mmeret al. 2009). In the Bremer
Catchment, the species survives in pools alongOan5§ection of Rodwell Creek, having been

rediscovered in 2004 following over 50 years of@cords (Hammer 2006; Hammer 2010).

This section of Rodwell Creek was historically perial (due to refilling from ground water
through springs), but catchment water abstractasrbsulted in these pools now receiving only
intermittent surface water flow. This is most amgpdrin dry years, and over the last five years
there have been critical water shortages with iegedater levels over summer and autumn
seasonally threatening the remnant River Blackpsipulation. Indeed during summer and
autumn of dry years (referred to as the ‘critioadiqul’), water levels drop to decrease habitat
area and disconnect from emergent vegetation, &stlded oxygen concentrations diminish
considerably (Hammer 2010). Extreme drought ové&72énd 2008 led to severe water stress in
the catchment and there were no seasonal surfaes fi@vs in the creek. The lack of flow
resulted in declining water level and deterioratwgter quality (e.g. increasing salinity,
declining dissolved oxygen concentrations) and aswpredicted that the creek section would
dry completely toward the end of the 2007-08 aitjgeriod. Emergency invention was initiated
as part of the Drought Action Plan for Lower Murraseshwater Fish (DAP), a collaborative
project between multiple agencies lead by the SAIREHall et al.2009; Hammer 2010).

Since autumn 2008 a variety of management inteivesithave occurred in an attempt to
maintain suitable conditions for River Blackfish the main pool (as well as other known
pools), which was the last pool to dry in the creektion and has good structural integrity and
shade from rock and cliffs :
e Environmental water: deliver water to maintain pool height and dilatiof salinity
and low dissolved oxygen.
« Aeration: oxygenate the main pool as watering alone wassufficient to maintain
dissolved oxygen above critical thresholds let el@ustain a normal level (above
alarm) to promote a healthy localised populatios. @void sub-lethal effects of oxygen

stress such as reduced conditioning). Also, nepedsacombat dramatic impact of
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cumulative build up of organic matter on dissolverlygen concentrations (e.g.
blackwater through high biological oxygen demarmfrfibacteria).

e Fish transfer: relocate a sub-sample of the fish from the maial gn= 8) to captive
holding facilities (SARDI) as a safeguard in cabeatastrophe and to initiate a captive
breeding program (see Westergaard and Ye 2010roAditions deteriorated during
the 2010-12 some smaller pools began to dry leasingnded fish and fish were
relocated to a nearby (<50m) pool which held wateeasonable depth.

* Regular monitoring: assess status of population and evaluate theitmmndf pools

environmental (alarm and critical) thresholds timim management.

Long-term monitoring data indicates River Blackfishve been persisting at Rodwell Creek
with steady low recruitment observed as the presefcuccessive 1+ fish cohorts most years
(Hammer 2009; Bicet al.2010; Hammer 2010; Bicet al.2011). The population is dynamic -
restricted to pools that hold water (in 2007 an@&6nly the main pool) during dry years, but
expanding throughout the section during wet yelar2010, above average rainfall across the
EMLR lead to increased flow and water levels antbsequently decreased salinity and
increased habitat and connectivity through thei@ecEncouragingly, significant recruitment
and expansion in population size and local distitlbouwere realised (Hammer 2009; Hammer
2010). These is little doubt that the managemetdrventions during the extreme drought
conditions of 2007-2008 maintained the populationttgat population expansion could take
place. Whilst the status of the population had owpd by the beginning of the 2011-12 critical
period, the continued threat posed by hydrologtaration in the catchment ensures that active

management remains necessary.

1.1 Project objectives

At the beginning of the 2011-12 critical periodnalti-facet monitoring project was initiated to
assist the medium-term management of River Blackfis Rodwell Creek. The specific
objectives of the project were to:

» Assess the status of River Blackfish in known pools

» Continue active management of known pools, thraegfular water quality monitoring
and the provision of environmental watering ancaen.

* Investigate the range of River Blackfish in addifbpools in Rodwell Creek.

* Survey and assess potential refuge locationsIfitev @mergency transfer, if necessary).

* Provide recommendations for the future manageniethiecspecies in Rodwell Creek.

The 2011-12 project was jointly funded by Foundafiar Australia's Most Endangered Species
Ltd (FAME), Goolwa to Wellington LAP and the Soulastralian Murray-Darling Basin NRM
Board.
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2.0 Methods
2.1 Study region

Rodwell Creek occurs within the Bremer catchmenthiwi the Eastern Mt Lofty Ranges
(EMLR) (Figure 1). The creek is a small (5-10m widghallow (1-2m deep) stream, rising east
of the Bugle Ranges and flowing in a south-eastdirlgction through a small catchment area to
the Bremer River near Woodchester. The main lardimghe catchment is livestock grazing,
along with somdnorticulture, dairyingand urban development. The creek is considereé in b
poor condition with the input of high nutrient lsadaind fine sediments from adjacent
agricultural land and the severely affected riparzne (South Australian EPA 2008). The
catchment (as part of EMLR region) experiences alitdganean type climate with mild to
warm and dry summers and cool wet winters (Figgre@®erall it has relatively high rainfall
(e.g. average annual rainfall for nearby Mount Barkince 1860 is 764mm, Bureau of
Meteorology, unpublished data).
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Figure 1 Location of Rodwell Creek in Eastern Mt Lofty Rasge
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Figure 2 Representative rainfall data at Mount Barker betwE#90-2011 with long-term average, 1860-
2011 (black line) (Bureau of Meterology, unpublidttata).

2.2 Fish monitoring

Fish monitoring was conducted on several occasbmisieen October 2011 and May 2012
under aSection 115 permiin accordance with thEisheries Management Act 20QPIRSA
Fisheries No. 9902425). Monitoring of the six knowools occurred during October 2011,
additional upstream pools/dams were sampled didegember 2011 and long-term sites (main
monitoring and Highland Valley b) were sampled iprikMay during 2011 and 2012 as part of
EMLR annual condition monitoring (Figure 3 and Tall). Sampling was designed to
determine if the species remains in known poolegg@nce), map distribution in additional
habitats (population extent) and provide inform@atem the demographic structure of sampled
populations. In additional sampling aimed to eveduae suitability of any additional upstream
pools/dams as refuge locations should emergenaysfer from known pools be required.
Specific sampling methods and effort matched plegaenvironmental conditions at each site
(see Appendix 2 for sampling effort). Samplingigét the following:

e Large fyke net: single 6m wing, D shaped entran@e/nt wide x 0.7m high),
3 compartments and 6mm half mesh.

» Small fyke net: single 3m wing, D entrance, 2 coripants and 4mm stretch mesh.
 Bait trap: rectangular 0.5m long x 0.25m squaren®ientrance and 1mm mesh.

» Backpack electrofishing (Smith-Root LR24): with tsggs: 250-300V, 70Hz, 7% duty
cycle and ~1000 seconds.

All sampled fish were identified to species, codnéad observed to obtain general biological
information (size range, reproductive condition agdernal disease or parasites). Length-
frequency information (as Total Length, TL) washgaied for River Blackfish. Records of other
fauna sampled opportunistically were maintained. estch sampled site, environmental
descriptors, covering differing aspects of undeewaver, edge vegetation, pool condition,
flow and water quality (see full details in Appexdi), were recorded to aid the interpretation of

results and assist with broader stream conditieasssnent.
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Rodwell Creek 2012

@ River blackfish refuge
@ River bickfish recorded

pool later dried

@ o river blackfish
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Figure 3 Sampling sites and River blackfish status as aimnt2012.

Table 1 Summary of fish monitoring sites

upstream order).

on Rodwell Creelen2011 and 2012 (in downstream to

Csc;tjee Date Waterway Location Easting [Northing
ML11-46 | 05-May-11 | Rodwell Creek |Highland Valley (b) pool 310340 | 6103956
ML12-11 | 12-Apr-12 | Rodwell Creek |Highland Valley (b) pool 310340 | 6103956
ML11-72 | 21-Oct-11 | Rodwell Creek |Pool 1 (house pool) 310137 | 6103954
ML11-73 | 21-Oct-11 | Rodwell Creek |Pool 2 (main pool) 310003 | 6104156
ML12-12 | 12-Apr-12 | Rodwell Creek |Pool 2 (main pool) 310003 | 6104156
ML11-74 | 21-Oct-11 | Rodwell Creek |Pool 3 309881 | 6104103
ML11-75 | 21-Oct-11 | Rodwell Creek |Pool 4 309806 | 6104217
ML11-76 | 21-Oct-11 | Rodwell Creek |Pool 5 309815 | 6104274
ML11-77 | 21-Oct-11 | Rodwell Creek |Pool 6 (border pool) 309820 | 6104394
ML11-82 | 12-Dec-11 | Rodwell Creek |Pool 11 309983 | 6104814
ML11-83 | 12-Dec-11 | Rodwell Creek |Pool 12 (Rodwell Creek farm) | 310234 | 6105427
ML11-84 | 12-Dec-11 | Rodwell Creek |Pool 13 (Rodwell Creek farm) | 310249 | 6105483
ML11-04 | 08-Feb-11 | Rodwell Creek |Pool 14 310445 | 6105510
ML11-85 | 12-Dec-11 | Rodwell Creek |Pool 15 310968 | 6107216
ML11-86 | 12-Dec-11 | Rodwell Creek |Pool 16 311054 | 6107371
ML11-78 | 13-Dec-11 | Rodwell Creek |Pool 7 309886 | 6104384
ML11-87 | 13-Dec-11 | Rodwell Creek |Pool 17 309752 | 6109348
ML11-88 | 13-Dec-11 | Rodwell Creek |Pool 18 (Wildlife Corridor) 308810 | 6110329
ML11-89 | 13-Dec-11 | Rodwell Creek |Pool 19 (Analla) 307652 | 6110267
ML11-90 | 13-Dec-11 | Rodwell Creek |Pool 20 310137 | 6103954
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2.3 Condition monitoring & management of pools

The condition of the six known River Blackfish psatas monitored from 15 September 2011
to 21 June 2012. Monitoring predominately focusadttee main pool (16 trips) with regular
checking of the remaining five pools (six trips)oMtoring of all pools involved measurement
of select environmental descriptors - water leusir(g existing depth stake), water quality (EC,
pH, temperature, dissolved oxygen) and an assessihaquatic habitat (see Appendix 1). The
condition of pools was evaluated agaiastrm andcritical thresholds linked to the tolerances
of the species (Ha#t al.2009; Hammer 2010):

e« Water level - above alarm (1.5m) and critical (1m) threshdlalgnaintain sufficient
aqguatic cover and buffer against high air tempeeatu

e Temperature - below alarm (20°C) and critical (24°C) thresioltb limit direct
(survival) and indirect (dissolved oxygen concelitres) impacts to species.

+ Salinity - below alarm (500@Scni') and critical (750Q@Scm') thresholds to limit
direct (survival) and indirect (sub-lethal growthdaconditioning or stress) impacts to
species.

« Dissolved oxygen - above alarm (4 mgh and critical (2 mgL}) thresholds to limit
direct (survival) and indirect (sub-lethal growthdaconditioning or stress) impacts to
species.

Management invention of the main pool was initiatelden prevailing conditions reached
alarm thresholds and involved aeration and enviemtal watering using pre-existing
infrastructure and emergency fish transfre (Ham2@d10). Environmental water is gravity fed
from two rainwater tanks (total volume 30000L) gi@pray bar at the top of the pool to reduce
velocity and increase aeration. A water tankerveeti bore water with suitable water chemistry
(low salinity, sulphides, and trace metals) to thi@water tanks via a commercial supply. An
aeration system was developed via a commercial perator (Pond One 12000, 6600L hur
located at the property residence and piped tqtm some 400m through 12mm poly pipe
carefully trenched and configured to avoid damagénd property maintenance and by natural

means. Delivery to the pond was to three largeaies at 0.5m depth tide to star pickets.
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<o - > \\‘

Summary of the management inventions at RodwelikCesvironmental watering (top) and
aeration (bottom).
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3.0 Results
3.1 Fish monitoring
Status of populationsin known pools

In October 2011, a total of 91 River Blackfish weeenpled from the five of the six pools were
the species has been previously recorded (TabEW@hbers were greatest in pool 6 (45 fish),
pool 3 (37 fish) and to a lesser extent the maial §@ fish) with only single individuals
recorded in pools 1 and 4. Fish monitoring in A@@l12 indicated that the species remained
present in the main pool. Downstream of the pools, the species is largely absent (1
individual in May 2011, none in April 2012).

Table 2. Catch summary of fish species recorded in the Rbdureek catchment (in downstream to
upstream order). Alien species in red.

3

(2]

o o o

S5 .2

>|Els|&|2|z| 8

= =] g = % o =
Site code | Date Location SI2II218|816
ML11-46 | 05-May-11 |Highland Valley (b) pool 1
ML12-11 | 12-Apr-12 |Highland Valley (b) pool X X
ML11-72 | 21-Oct-11 |Pool 1 (house pool) 156 1 97 | X X
ML11-73 | 21-Oct-11 |Pool 2 (main pool) 130 7
ML12-12 | 12-Apr-12 |Pool 2 (main pool) 4
ML11-74 | 21-Oct-11 |Pool 3 215 37 X
ML11-75 | 21-Oct-11 |Pool 4 1 X
ML11-76 | 21-Oct-11 |Pool 5 14
ML11-77 | 21-Oct-11 |Pool 6 (border pool) 40 45 X
ML11-78 | 13-Dec-11 |Pool 7 1
ML11-79 | 12-Dec-11 |Pool 8 X
ML11-80 | 12-Dec-11 |Pool 9 X
ML11-81 | 12-Dec-11 |Pool 10 X
ML11-82 | 12-Dec-11 |Pool 11 X X X
ML11-83 | 12-Dec-11 [Pool 12 (Rodwell Ck farm a) X X X
ML11-84 | 12-Dec-11 [Pool 13 (Rodwell Ck farm b) X X X
ML11-04 | 08-Feb-11 |Pool 14 3
ML11-85 | 12-Dec-11 |Pool 15 X X X
ML11-86 | 13-Dec-11 |Pool 16 1 20 | x X
ML11-87 | 13-Dec-11 |Pool 17 8l | x X
ML11-88 | 13-Dec-11 |Pool 18 (Wildlife Corridor) 50 | X X
ML11-89 | 13-Dec-11 [Pool 19 (Analla) 100 X
ML11-90 | 13-Dec-11 |Pool 20 150 | x X

Figure 4 shows the length-frequency distributionirafividuals sampled from pool 3 and 6
overlaid with the size ranges for age classes @ tyears old) obtained from the River
Blackfish EMLR population model of Hammer (2006d% 3 and 6 contained mid-sized
individuals (e.g.1+ and 2+ fish) with pool 6 alsontaining older individuals (e.g. >3+ fish).

The absence of individuals below 98mm in these poulicates a lack of recent recruitment,
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yet four of the seven individuals collected frore thain pool were clearly new recruits (e.g. 42-

75mm).
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Figure 4 Length-frequency distribution of River Blackfishpool 3 (top) and pool 6 (bottom) of Rodwell
Creek during October 2011.

Range mapping

A total of 14 additional pools/dams were visitedidg December 2011 with fish sampling
conducted in 12 (see appendix 4 for site photaain@ing of 12 upstream pools was able to
only detect one River Blackfish (169 mm) locatedpimol 7, which appears to be annually
connected to pool 6 (Table 2). Pools 8-13 did watain any fish species (although yabbies and
shrimp were present in three of these pools. Frool @6, a single Mountain Galaxias was
recorded, a species which have been previouslyraedoin this pool. Carp Gudgeon were
recorded in high numbers across the majority ofpihals and Gambusia were recorded only in
pool 1 (house pool) and those further upstreamlgpd® to 20) indicating that colonisation of

the mid-reaches of the creek by this introducectisgemay not be possible due to limited
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connectivity.

Assessment of the suitability of these pools aggetabitat for River Blackfish was made on
the basis of pool connectivity (and flow), aquatigbitat (and edge vegetation) and water
quality (Table 3). At the time of assessment, theek had ceased flowing and all pools were
beginning to recede, with depths ranging from 6.4.6 m. The majority of pools assessed were
discounted as irregular connection ensured thatnweduld not persist over the whole year. Of
the remaining six pools with assumed permanent rwaite0 were removed due to either
insufficient aquatic habitat (pool 13) or poor watgiality, namely alarmingly low dissolved
oxygen (pool 21, approaching 2 g Four suitable pools were identified (pools 16;Mith
pool 16 deemed most suitable due water permanaadgguate aquatic habitat and water

quality.

g“'\"""-,’ \\- ""‘

o 2% )
1y ws V. .‘ﬂ“'ﬁ S APy

River Blackfish and Mountain Galaxias sampled fihditional pools

3.2 Condition monitoring & management of pools

The 2011-12 critical period in Rodwell Creek wasqaded by strong winter floods in 2010 and
then an extended period of flow (March to Octob@&t1), which acted to maintain water levels
in each of the known pools (Figure 5). HoweverwBiaceased at the end of October 2011 and
water levels (~1.7-1.8m deep) receded rapidly ® d¢hd of January 2012 (0.92m deep) - a
consistent pattern across recent years . Corresppddclines in aquatic habitat (40% 25%)
and alarmingly low dissolved oxygen (<4mbLand high salinities (up to 8.8 mS&mwere

realised (Figure 6).
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Figure 5 Pool depth at Rodwell Creek since autumn 2008 2@th1-12 sampling period (blue
bar) and periods of creek flow (light blue dots).
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Figure 6 Dissolved oxgyen (top), EC (middle) and temperatbdtom) at Rodwell Creek since autumn
2008 with 2011-12 sampling period (blue bar) aratral(red line) and critical (orange line) thresisold
shown.
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The deterioration of the known pools by the endlahuary 2012 prompted environmental

watering (28000L) of the main pool and triggered tlequirement for emergency transfer of

individuals from pools 3 and 6 (Figure 7).

Condition of pool 1 (left) and pool 6 (right) in Beell Creek by February/March 2012

It was decided to transfer these fish into (a)rtf@n pool as it was being actively managed and
(b) a refuge location (pool 17) further upstreanptovide a medium-term safeguard and assist
with the dispersal of River Blackfish above pooFdllow up assessment of the refuge locations
revealed that pools 8-16 had dried and pool 18la@dng stagnant whilst pool 17 maintained
its suitability. As such, overnight netting (31 dary 2012) collected 82 fish from pool 3 and 6,
which were transferred to the main pool (16 fishdl ahe refuge pool (pool 16, 66 fish, 110-
250mm).

I e Wy

Release of River Blackfish (left) into pool 16 axd®Rell Creek (right)

The emergency watering during late January 2012emated in stabilising water level (~1m),
improving dissolved oxygen (>6mg). and freshening the main pool (down to 5.3 m&cm
Yet, in anticipation of the impacts of period ofhiair temperatures emergency watering was

again undertaken toward the end of February 20t2famher improvement was realised. In
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contrast to the main pool, the condition of the anaged pools (1, 3, 4, 5, 6) continued to
decline over the critical period and by April 20t@nditions in pools 1, 4, 5, and 6 had
collapsed. Indeed, pool 6 was almost dry and skdesad River Blackfish were observed in the
shallow, low DO and algal rich waters of pool 6 idgrfish monitoring in April 2012.

Encouragingly, adequate conditions in pool 3 wemntained across the critical period. By
June 2012, cooler weather and periods of high akjrdnd resultant creek flow, have acted to

reset all pools in the section of Rodwell Creekhwiie main pool depth (1.76m), DO (7.5mgL
) and EC (4.0 mSci}) all at suitable levels.
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Figure 7 Environmental watering history at Rodwell Creekcsirautumn 2008 with 2011-12 sampling
period (black bar).
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Status of pool 1 (top left), main pool (top rightpol 6 (bottom left) and the refuge pool (pool
16, bottom right) on Rodwell Creek in June 2012.
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4.0 Discussion
4.1 Summary of 2011-12 critical period

In response to prolonged drought and increasedrwaatdraction in Rodwell Creek catchment,
active management to protect the remnant RiverliiiEt population has occurred since 2008.
This active management has involved regular manioenvironmental watering, aeration and
fish transfer (Hammer 2009; Hammer 2010). Thedétie doubt that without this intervention

the population would have been lost during 2008 it apparent that ongoing management
(but with annually secured funding) is now necegssa@he fact that active management in the
face of prolonged drought and water over-abstractias maintained River Blackfish in

Rodwell Creek should not be understated.

The present project focused on creek managementttoee?011-12 critical period (October to
May). Assessment of the status of this populatiothis stage confirmed that the species is
occurred in five known pools, at least for partid year (i.e. refuge locations and population
sinks), but lower numbers are recorded in sevdriddase pools. The absence of River Blackfish
above pool 7 indicated an inability for this low weonent species to move upstream given the
movement patterns of the species (Kletral. 2004; Koster and Crook 2008) and the limited
connectivity of the creek. As part of the statuseasment, pool 16 was identified a suitable
refuge location - should as emergency transferelpgiired - as it has permanent water (e.qg.
didn't dry during 2006-2009 drought period), favahle water quality and aquatic habitat
(>45%).

Conditions were favourable in the known pools atlieginning of the critical period, but soon
deteriorated as the creek ceased to flow at thetaissummer began. Indeed, the water depth
in all pools dropped as did dissolved oxygen ardihifas increased. By the end of January,
critical thresholds were reached and emergencyrviemdion (environmental watering and
aeration that began in November 2011) in the maibl pras necessary to protect the species -
an increasing requirement over critical period (lH@n 2009; Hammer 2010). These
interventions acted to stabilise the conditionthenmain pool and help to ensure the short-term
survival of the species. The condition of the otkeown pools - where environmental watering
and aeration are not currently possible - was ptedito continue to decline (and ultimately
were desiccated) so emergency fish transfer waiated. Fish were moved from pool 3 and
pool 6 to the main pool as active management wasilple, and to a separate refuge location to
spread risk and hopefully establish additional pafjoen security (pool 16). Establishment of
this permanent water refuge will help to secure redium-term future of the species in
Rodwell Creek. However, regular monitoring is neeeg to assess its suitability for the

survival and recruitment of the species.
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4.2 Future monitoring

It is apparent that ongoing management and fundngow essential to maintain River
Blackfish in Rodwell Creek. Table 3 details the imium annual monitoring requirements to
provide the information necessary to manage theispdt is important to understand the extent
and structure of known populations prior to theical period each year, which should be
achieved through fish surveying in spring. As théaal period approaches, regular monitoring
is necessary to assess the condition of known pagicularly the main pool) to allow
management intervention to occur should conditioleseriorate. In autumn, further fish
surveying should occur to confirm that the spegiils occurs at known pools and map any

pools that have maintained water throughout thecatiperiod.

Table 1Annual monitoring framework in Rodwell Creek.

Monitoring objectives

(with indicator) Method Objective

Fortnightly (up to weekly if Assess conditions against alarm
conditions deteriorate) monitoring |and critical thresholds (with

of aquatic habitat, water quality provision for management

and pool depth intervention)

Annual fish survey of known pools
(present - pools 1, 2, 3, 6, refuge
location). Additionally, any Confirm that the species remains
opportunistic sampling as part of
over projects

Annual fish survey of additional
pools (priority is downstream of
known pools)

Habitat condition (habitat)

Determining that a species
remains (presence)

Document extent of the River
Blackfish population

Mapping distribution during low
flow periods (population extent)

Snapshot of demographic

structure) for (a) assessing Length-frequency measurements .
. . . : Assess temporal trends in
presence of recruits and (b) (including annual survey) during .
. . population status (e.g.
assessing longer-term spring (as part of annual survey)

survivorship through presence of |and autumn recruitment, only older individuals)

older size classes (recruitment)

4.3 Long-term management

In the face of changing climatic conditions andhhigvels of water abstraction (farm dams),
longer-term management consideration is require@nsure the long-term sustainability of
River Blackfish in Rodwell Creek. Refinement and\psion of the environmental water
requirements (EWR) for the species at a regionall ltHammeret al. 2009; VanLaarhoven and
van der Wielen 2009) should occur in the creek. iRstance, permanent water, cool and well
oxygenated conditions have not been maintainedugtmut the creek (with exception of
actively managed main pool). Furthermore, the mequéent for freshes during the low flow
season, high channel forming flows in winter/sprorgearly summer maintenance of shallow
environments is rarely achieved. For these EWRsbeoto actually be realised, flow
management in the catchment is necessary. Indeedddr catchment-wide management of
water abstraction needs to be addressed inclutdmgatential for low-flow bypass, especially
on instream dams. Ongoing riparian zone restorgiéog weed control, revegetation) as has

been conducted by GLWAP will improve the broaderdition of the creek.
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4.4 Conclusions and recommendations

Wide ranging management interventions are incrgsitrequired to prevent the extirpation of
freshwater ecological assets. The remnant Riveckiikh population in Rodwell Creek
represents a significant ecological asset in thd.ENMnd, more broadly, South Australia. Yet,
critical water shortages over the past five yeavsld/have undoubtedly lead to the loss of this
population without management intervention (that becurred since 2008). This management
has been intensive with regular monitoring, envinental watering, aeration and fish transfer,
and allowed River Blackfish to persist in Rodwelle€k. Continued management over the
2011-12 critical period ensured the short-term isafv of the species. Furthermore,
establishment of the refuge location will help ézgre the medium-term future of the species in
the creek. Whilst the species persists, the obdepsdent of occurrence and population
demographics coupled with a limited dispersal gbhighlight the vulnerability of the species
in the creek. Management attention must seek tataiaithe species but emphasis must turn to
the enhancement of the species through the providi@nvironmental water requirements as

part of broader catchment-wide management.

It is, therefore, recommended to maintain and eohae River Blackfish population in
Rodwell Creek by:

* Monitoring of the condition of known pools (and ugé location) over the critical
period (2012-13 is currently unfunded)

» Fish surveying to detect temporal changes in paesedistribution and population
structure (2012-13 is currently unfunded)

» Determination and provision of environmental wagruirements

» investigate flow management, such as low-flow bgpakinstream dams, including
community based projects

» Continued broader catchment management, includingra of weed species and
revegetation.
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8.0 Appendices

Appendix 1.Environmental descriptorsrecorded

Location (description and GPS-WGS 84 datum, zonH)54vaterway, weather, land use,
potential impacts and environmental characterisivese recorded for each sampling site to
assist with the interpretation of results and fetteplication. Digital photos were taken of all
sites. Environmental characteristics included ¢etdiaquatic and interlinked riparian condition

under the following categories:

General descriptors: Habitat type (i.e. streamlamet instream dam).
« Pool size as an estimation of surface area.
« Bank slope (e.g. steep = 45°, vertical 90°).
» Depth (maximum and average).

» Substrate type (e.g. sand, gravel, mud).

Flow environment:
- A temporal measure of connectivity based on sedsmmalitions and local landholder
input (e.g. ephemeral, six months flow connectionpermanently connected), plus

comments such as whether the area is spring fed.

Pool condition and flow:
A measure of water level in comparison to the nblvaak level of a pool (e.g. concentrated,
bank level, in flood) and recording Blow at the time of sampling ranked relative to magtatu
low = <10 L/sec; medium 10-100 L/sec; high 100-RG&c; very high >200L/sec.

Contributions to cover (% of volume occupied aruely
« Submerged physical (e.g. snags, leaf litter, rock),
« Submerged biological (e.g. aquatic pla@bkara, other algae),
- Emergent (e.g. reeds, rushes and sedges, tea tree),
« Fringing vegetation within 2 metres of the watedge (particular note of small
amphibious species on the bank sucfssula CentellgRanunculu
- Canopy — measure of over hanging vegetation (shade)

» General surrounding terrestrial vegetation cover.

Water quality:
* TPS meters taken at 0.3m depth recording (a) testyrey, (b) conductivity (k=10
probe, range 200-200,008 =uScm?), (c) pH, and (d) dissolved oxygen.
- Water transparency measuréd situ against a white object with comments on

contributions to low values such as natural tancfipids or algae.
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Appendix 2.Sampling details

S
glg|,|5|8
f12lgl2) g
@ o o
[J) = =} E o
Site S E|B|2| 3
Code Date Waterway Location — | @ e
ML11-46  05-May-11 | Rodwell Creek Highland Valley (b) pool 8
ML12-12 11-Apr-12 | Rodwell Creek Highland Valley (b) pool 10
ML11-72  21-Oct-11 | Rodwell Creek Pool 1 (house pool) 1
ML11-73  21-Oct-11 | Rodwell Creek = Pool 2 (main pool) 1
ML12-11 = 11-Apr-12 | Rodwell Creek = Pool 2 (main pool) 10
ML11-74  21-Oct-11 | Rodwell Creek = Pool 3 1 1
ML11-75 21-Oct-11 = Rodwell Creek @ Pool 4 1 1
ML11-76  21-Oct-11 | Rodwell Creek @ Pool 5 1 1
ML11-77  21-Oct-11 | Rodwell Creek @ Pool 6 2 1
ML11-78 @ 13-Dec-11 @ Rodwell Creek Pool 7 X
ML11-79  12-Dec-11 | Rodwell Creek @ Pool 8 X
ML11-80 12-Dec-11 @ Rodwell Creek Pool 9 X
ML11-81  12-Dec-11 = Rodwell Creek = Pool 10 X
ML11-82  12-Dec-11 = Rodwell Creek = Pool 11 1 1
ML11-83  12-Dec-11 | Rodwell Creek Pool 12 (Rodwell Creek farm a) 1 1
ML11-84  12-Dec-11 | Rodwell Creek Pool 13 (Rodwell Creek farm b) 1 1
ML11-04 08-Feb-11 | Rodwell Creek @ Pool 14 2 2
ML11-85 @ 12-Dec-11 Rodwell Creek @ Pool 15 1 1
ML11-86  12-Dec-11 | Rodwell Creek @ Pool 16 1 1
ML11-87 @ 13-Dec-11 Rodwell Creek = Pool 17 1 1
ML11-88  13-Dec-11 | Rodwell Creek Pool 18 (Wildlife Corridor) 1 1
ML11-89  13-Dec-11 | Rodwell Creek @ Pool 19 (Analla) 1 1
ML11-90 @ 13-Dec-11  Rodwell Creek = Pool 20 1 1
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Appendix 3.Environmental datafor Rodwell Creek sites

£

N

- o

S ®

3 (g8

- 2|25

1S = >

= 2| 2|8

3 S| 2o

£ B | 2|0
N = 8. % =
Site =1 2| ElnE
: [0) T o o |22
Code Location =) sl O |l F |08
ML11-46 |Highland Valley (b) pool 25 10 1 3010 10 7.01 7630 13.5 3.59
ML12-12 Highland Valley (b) pool 20/ 5 /0 /40/10 O 7.99 8900/13.8 6.30
ML11-72 |Pool 1 (house pool) 0.95/30 0 20/96 100 6.08 6840(17.1 7.10
ML11-73 Pool 2 (main pool) 15 /15 0 30/80 70 6.67 6600 /17.4 3.88
ML12-11 Pool 2 (main pool) 1.3 /20 0 30(80| 70 |7.91 5430|15.1 7.70
ML11-74 Pool 3 1.2 |20 0 60(95/100/7.19 - |17.5 3.40
ML11-75 |pool 4 1.2 /10 1 80|70 30 7.21 6980|13.1/2.72
ML11-76 |Pool 5 1.2 /20 1 65/70 10 6.9 6490|16.7 4.70
ML11-77 Pool 6 1.2 /15/10/10/80 20 7.67 - |17.1/6.10
ML11-78 Pool 7 0.8 35 10/20/100/8.11 8960|17.8 7.30
ML11-79 Pool 8 1.0 |20 0 5 10 8.06 9060/19.5/6.51

ML11-80 |pPool 9 0.2 40 0 5|10 Too shallow
ML11-81 Pool 10 04 5 30 25| 10 Too shallow

ML11-82 Pool 11 1.0 |20 20| 45 /8.12/890016.8 4.93

0 60 20 7.69 8940|16.4 4.15
5120 4 |7.88/9280/16.5 4.64

ML11-83 |Pool 12 (Rodwell Creek farma) | 1.2 | 5
ML11-84 |Pool 13 (Rodwell Creek farm b) 13]2

O U1l OO0 Ok
I
al

ML11-04 |Pool 14 3.0 |10 0 |10 5 /8.50/5190/22.3/8.90
ML11-85 |Pool 15 1.0 |10 0 |50 30 7.83/9230/16.8/6.08
ML11-86 Pool 16 15|15 10/15 5 30 8.72/7440 19 9.62
ML11-87 Pool 17 152 24 5|10 45 8.29/7220/18.7/8.25
ML11-88 |Pool 18 (Wildlife Corridor) 15|1 2020 30 20 8.37/7020 20.4 7.82
ML11-89 Pool 19 (Analla) 2 110 0 10 20 8.32 5180 21 4.62
ML11-90 |Pool 20 151 20 20/40 20 7.97 7480/19.6/2.13
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Appendix 5. Additional pools and potential refuge locations

Pool 8
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e
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Pool 11
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Pool 13 (Rodwell Creek farm b)
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Pool 16
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Pool 18 (Wildlife Corridor)
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Pool 20
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