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Primary determinants of ecological character


This section examines in detail the primary 

determinants of ecological character: 

salinity, turbidity and sedimentation, 

keystone aquatic plants, water level and 

ÁRZ�SDWWHUQV�DQG�KDELWDW�FRQQHFWLYLW\� 



Q Primary determinants of ecological 

character 

Section 3 of this report provided an overview of the 

ecosystem drivers, levers, components and processes of 

the Coorong and Lakes Ramsar site and this was followed 

by consideration of how these work together within 

the system units (Section 4) and also in relation to the 

5DPVDU�6LJQLÀFDQW�%LRORJLFDO�&RPSRQHQWV��HFRORJLFDO� 

communities and species) (Section 5). 

The drivers, levers, components and processes operating 

within this large and diverse wetland ecosystem can 

be broken down as shown in Figure 7 (reproduced 

from Section 3). While all ecosystem components and 

processes are important to the overall healthy functioning 

of the system, some stand out as being central to 

maintaining ecological character or could be considered 

primary determinants. If these primary determinants are 

maintained within certain limits then the expectation, 

EDVHG�RQ�VFLHQWLÀF�DQG�ORFDO�NQRZOHGJH��LV�WKDW�WKH� 

system as a whole, and its individual components and 

processes, will also operate or function as expected. 

Primary determinants of ecological character 

For the Coorong and Lakes Ramsar wetland, the 

IROORZLQJ�KDYH�EHHQ�LGHQWLÀHG�DV�WKH�SULPDU\ 

determinants of ecological character, and each is 

examined in detail in the sections that follow: 

•	 salinity 

•	 turbidity and sedimentation patterns 

•	 keystone aquatic plant species and assemblages 

•	 water levels 

•	 habitat availability, particularly temporal and spatial 

connectivity 

•	 ZDWHU�UHJLPH��SDUWLFXODUO\�ÁRZ�SDWWHUQV� 

Hunters Creek 
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Figure 7 - Ecosystem drivers, levers, components, processes and services that determine ecological character 

(reproduced here from Section 3) 
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Q 6.1 Salinity 

6.1.1 Salinity in the freshwater units 

of the system 
Salinity status 

•	 salinity levels in Lake Alexandrina range from 

400EC to 1,500EC (see below) and in Lake Albert from 

about 1,300EC to 2,300EC. In both cases much higher 

UHFRUGLQJV�KDYH�EHHQ�REVHUYHG�DW�ORZ�ÁRZ�WLPHV 

•	 salinity levels in the Tributaries are estimated to range 

from around 400EC to 5,000EC (and higher at some 

times—see below) 

•	 salinity levels in the Lakes are primarily governed by 

WKH�EDODQFH�EHWZHHQ�IUHVKZDWHU�LQÁRZV��RFFDVLRQDO 

seawater ingressions over the barrages, groundwater 

LQÁX[HV��ZDWHU�H[WUDFWLRQ�UDWHV��UDLQIDOO�RQ�WKH�ODNH 

surfaces and evaporation 

•	 the Coorong and Lakes Ramsar site is the only point 

RI�GLVFKDUJH�IRU�5LYHU�0XUUD\�ÁRZV�IURP�WKH�0XUUD\� 

'DUOLQJ�%DVLQ�DQG�WKXV�DFWV�DV�D�VDOW�VLQN�IRU�WKH�EDVLQ 

•	 UHGXFHG�5LYHU�0XUUD\�LQÁRZV�GR�QRW�QHFHVVDULO\� 

translate to reduced salinity inputs over the long-term 

EHFDXVH�VDOW�VWRUHG�GXULQJ�GU\�\HDUV�LV�ÁXVKHG�LQ�WR 

WKH�ULYHU�GXULQJ�KLJKHU�ÁRZ�SHULRGV��+RZHYHU��UHGXFHG 

5LYHU�0XUUD\�ÁRZV�GR�PHDQ�WKDW�WKH�0XUUD\�0RXWK 

LV�QRW�EHLQJ�NHSW�RSHQ�ZLWK�ULYHU�ÁRZV�DQG�WKXV�VDOW 

accumulation increases due to reduced discharge 

and evaporation from an effectively closed 

water body 

•	 /DNH�$OEHUW�KDV�QR�GLUHFW�ÁRZ�WKURXJK�WR�WKH�&RRURQJ� 

and thus acts as a local sink for salt and sediment from 

5LYHU�0XUUD\�LQÁRZV��RYHUODQG�UXQ�RII�DQG�ODNHVKRUH� 

erosion. See Section 6.2 in relation to sedimentation 

(See Figure 6 on page 17) 

•	 Lake Albert has only a narrow connection to Lake 

$OH[DQGULQD�DQG�QR�RWKHU�VLJQLÀFDQW�LQÁRZV��7KHUHIRUH� 

LWV�VDOLQLW\��VHH�DERYH��LV�UHODWHG�WR�5LYHU�0XUUD\�ÁRZV� 

via transfer of fresh water from Lake Alexandrina 

•	 the water table under Lake Albert, and much of its 

ÁRRGSODLQ��LV�VKDOORZ�DQG�VDOLQH�DQG�JURXQGZDWHU� 

discharge creates seasonal and permanent saltwater 

marshes in depressions or swales around the lake 

edge. Similarly, Lake Alexandrina has high level salt 

marshes around its edge, partially supported by saline 

groundwater discharges 

•	 salinity in the tributaries of Lake Alexandrina is 

dependent on catchment land and water use, 

geomorphology, rainfall: evaporation and recharge: 

discharge ratios and the degree of ingression of more 

saline Lake Alexandrina water (see data above and 

in Appendix H) 

•	 PRVW�REOLJDWH�IUHVKZDWHU�ÀVK�UHVLGLQJ�LQ�WKH�IUHVKZDWHU� 

system units require salinities in the range from fresh to 

<10ppt (=approx 16,500 EC) and are thus threatened 

by increasing salinity (see Section 5.6.1) 

•	 at current rates of salinisation of the Tributaries 

(30–47mg/l/yr), the salinity tolerances of species such 

as Southern Pygmy Perch will be exceeded within the 

next 50 years (based on baseline of 1500 mg/l and 

salinity tolerances in Section 5.6.1) 

•	 keystone submerged aquatic plants are adversely 

affected by salinities over c.1,500EC although 

emergent species such as Phragmites australis can 

tolerate estuarine conditions. 

Comparing the historical and current situations 

The waters of Lakes Alexandrina and Albert have been 

steadily salinised by a combination of system levers (see 

Figure 7) and anthropogenic impacts. At the time of 

European settlement, the lakes were fresh and reliable 

water sources as is evidenced by the importance of 

townships such as Clayton, Milang and Meningie, and 

the original intention to locate Adelaide at Currency 

&UHHN��LQ�WKH�HDUO\�\HDUV��%\�WKH�ODWH²����V��DOWHUQDWLYH 

freshwater supplies to the lakes had to be sourced from 

underground supplies for town, stock, domestic and 

LQGXVWULDO�VXSSOLHV��%RLOHUV�LQ�VWHDP�HQJLQHV�EHJDQ�WR�UXVW� 

from using the increasingly brackish Lake Alexandrina 

ZDWHU�GUDZQ�DW�0LODQJ�LQ�ODWH�����V��6LP�DQG�0XOOHU� 

2004). Major initiatives such as the installation of Salt 

Interception Schemes upstream of the Ramsar site have 

helped to stabilise lower River Murray salinities and a 

GHOLYHU\�WDUJHW�RI����(&�DW�0RUJDQ�LQ�6RXWK�$XVWUDOLD���� 

of the time is being implemented; primarily to protect 

$GHODLGH·V�ZDWHU�VXSSO\��0'%&�������� 

6DOLQLW\�UHFRUGLQJV�IURP�0LODQJ��VWDUWLQJ�LQ�������6$�(3$� 

data, see Appendix H) show great variability, which is 

SUHVXPHG�WR�EH�ÁRZ�UHODWHG��ZLWK�D�PDUNHG�LQFUHDVH� 

since 2002. Over the past six years (2000 onwards), salinity 

levels in Lake Alexandrina have ranged between 

400EC to nearly 1,500EC. It is notable that the recordings 

XSVWUHDP�RI�WKH�*RROZD�%DUUDJH�WKURXJK�WKLV�VDPH� 

SHULRG�KDYH�UDQJHG�EHWZHHQ����²�����(&��WKH�ODWWHU� 

recorded in April, 2003. 

In modern times, Lake Albert has been generally more 

saline than Lake Alexandrina due to its dependence 

RQ�ÁRZ�WKURXJK�RI�5LYHU�0XUUD\�ZDWHU�DQG�LW�W\SLFDOO\� 

reaches conductivities of up to 3,000EC at the end of 

SHULRGV�RI�ORZ�ULYHU�ÁRZ��3ULRU�WR�FORVXUH�RI�WKH�0XUUD\� 

0RXWK�LQ�������WKH�/DNHV�ZHUH�PXFK�IUHVKHU��)RU�H[DPSOH�� 

Lake Albert regularly had conductivities of around 600EC 

DW�WKH�HQG�RI�ZLQWHU�DQG����(&�DW�WKH�HQG�RI�VXPPHU� 

(Raukkan farmer, pers. comm.). Increases in groundwater 
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VDOLQLW\�KDYH�UHFHQWO\�EHHQ�UHSRUWHG�LQ�WKH�%ODFN�6ZDPS� 

area. Salinity levels in observation bores in the aquifer 

WKDW�IHHGV�%ODFN�6ZDPS�KDYH�LQFUHDVHG�IURP�DURXQG 

�����WR�����PJ�O��DSSUR[��������WR������(&��VLQFH������� 

representing an increase of 30 to 47mg/l/yr (approx. 

��²��(&�\U���%DUQHWW�������� 

In Lake Albert, there is less historical data (see 

Appendix H). However, salinities are typically higher 

than in Lake Alexandrina, which is no doubt a legacy 

of it being a closed system and one where salt and silt 

accumulate. Since 2000, the salinity levels in Lake Albert 

have ranged from about 1,300EC to nearly 2,300EC (See 

$SSHQGL[�+���$V�LQGLFDWHG�DERYH��LQ�SHULRGV�RI�ORZ�ÁRZ 

WKLV�FDQ�UHDFK������ (&��':/%&�������� 

Salinity levels in the Tributaries vary considerably, 

although a preliminary analysis of the SA EPA data shows 

only a gradual increase over time (See Appendix H). 

On the Finniss River (4 km east of Yundi), average salinity 

IURP�$SULO������WR�-DQXDU\������ZDV������(&��UDQJH� 

���²�����(&��DQG�IURP�-DQXDU\������WR�2FWREHU�������LW� 

was slightly higher at 1,351EC (range 575–3,301EC). On 

WKH�%UHPHU�5LYHU��D�VLPLODU�SDWWHUQ�WR�WKH�)LQQLVV�ZDV�VHHQ 

in that the average for March 2000 to October 2005 was 

�����(&��VOLJKWO\�KLJKHU�WKDQ�WKH�ÀJXUH�IRU�0D\������WR 

'HFHPEHU�������RI������ (&��$QRWKHU�VLWH�RQ�WKH�%UHPHU� 

River, Wanstead Road recorded salinities of between 

����DQG��������LQ�WKH�SHULRG�0D\������WR�2FWREHU������� 

On Currency Creek (near Higgins), average salinity 

IURP�-DQXDU\������XQWLO�-DQXDU\������ZDV������(&�� 

DFURVV�D�UDQJH�RI����²�����(&��$W�WKH�VDPH�ORFDWLRQ� 

IURP�)HEUXDU\������XQWLO�$XJXVW�������WKH�DYHUDJH�ZDV 

slightly lower at 2,407EC with a range from 423–7,320EC. 

Hammer (2004) also provides salinity information for 

Tookayerta Creek, which he notes is the only stream with 

\HDU�URXQG�ÁRZV��DQG�ZKLFK�KDV�SRVVLEO\�WKH�KLJKHVW� 

quality water with autumn readings across most of the 

catchment being less than 500 EC. 

Implications for other primary determinants 

of ecological character 

Turbidity and sedimentation patterns (see Section 6.2): 

,QFUHDVLQJ�VDOLQLW\�OHDGV�WR�LQFUHDVLQJ�UDWHV�RI�ÁRFFXODWLRQ 

RI�ÀQH�VHGLPHQWV�DQG�LQFUHDVHG�GHSRVLWLRQ�RI�FDOFLIHURXV 

materials. 

Keystone species (see Section 6.3): 

All species have a salinity tolerance threshold beyond 

which they cannot survive in a given system; therefore 

salinity is a fundamental determinant of species 

composition and health as well as ecosystem processes. 

Fringing Samphire habitat, Lake Alexandrina 
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Habitat availability (see Section 6.5): 

Salinity regimes will in part determine what patterns of 

plants, animals and microbes occur that in turn infer 

habitat availability, particularly type and condition. 

Asset Plan 2005 targets 

,Q�UHODWLRQ�WR�PDLQWDLQLQJ�DQG�HQKDQFLQJ�KDELWDW�IRU�ÀVK� 

in Lakes Alexandrina and Albert: 

Salinity: <2,000µS/cm (=EC). 

Limits of acceptable change 

Lakes Alexandrina: 

6DOLQLW\�PDLQWDLQHG�EHORZ���� (&��EDVHG�RQ�D�ÀYH�\HDU� 

average. This allows for periods of higher salinity during 

ORZ�ÁRZV�DV�ZRXOG�KDYH�EHHQ�H[SHULHQFHG�QDWXUDOO\�� 

%DVHG�RQ�WKH�GDWD�IRU�0LODQJ��VHH�$SSHQGL[�+���WKH��� 

\HDU�DYHUDJH�(&·V�VLQFH�����KDYH�EHHQ�DV�IROORZV� 

����²���������(&������²���������(&������²���������(&�� 

and the 2001–2005: 1062 EC. 

Lake Albert: 

6DOLQLW\�PDLQWDLQHG�EHORZ������(&��EDVHG�RQ�D�ÀYH�\HDU� 

average. This allows for periods of higher salinity during 

ORZ�ÁRZV�DQG�IRU�WKH�IDFW�WKDW�/DNH�$OEHUW�LV�DOZD\V�PRUH 

VDOLQH�WKDQ�/DNH�$OH[DQGULQD�VLQFH�LW�KDV�QR�ÁRZ�WKURXJK� 

This LAC is based on the data for three sites in Lake Albert 

UHFRUGHG�LQ�����²������VHH�$SSHQGL[�+�� 

Tributary wetlands 

Limits of acceptable changes should be set for each 

tributary based on historical and other data. For the four 

tributaries where such data has been examined here 

(see above and Appendix H) it is apparent that each 

should be treated separately. For these, the following are 

recommended based on preliminary analysis only at this 

time. Monitoring salinities at point of discharge into the 

ODNH�LV�UHFRPPHQGHG�WR�FRQÀUP�WKHVH�OLPLWV� 

•	 Tookayerta Creek: Salinity maintained below 

500EC at summer or drought peak, based on 

D�ÀYH�\HDU�DYHUDJH� 

•	 Finniss River: Salinity maintained below 1200EC 

DW�VXPPHU�RU�GURXJKW�SHDN��EDVHG�RQ�D�ÀYH�\HDU� 

average 

•	 Currency Creek: Salinity maintained below 

2400EC at summer or drought peak, based on 

D�ÀYH�\HDU�DYHUDJH 

•	 %UHPHU�5LYHU��6DOLQLW\�PDLQWDLQHG�EHORZ 

2500EC at summer or drought peak, based 

RQ�D�ÀYH�\HDU�DYHUDJH� 

%RWK�ODNHV�DUH�DW�SUHVHQW�URXWLQHO\��DQG�JUHDWO\�� 

exceeding recommended salinity levels and 

this is contributing to the loss of key stone 

species and other freshwater species as well 

as threatening ecosystem services (irrigation, 

stock and human drinking water supplies etc.). 

Increasing salinity levels in the tributaries threatens 

under-represented habitats and biota and must 

be arrested as soon as possible to ensure the full 

complement of ecosystem components and 

processes remains. 

7UDIÀF�OLJKW�DVVHVVPHQW 

Groundwater salinities feeding the tributary wetlands not 

to exceed 1,500mg/l (=approx 3,000EC) to maintain the 

IXOO�FRPSOHPHQW�RI�IUHVKZDWHU�REOLJDWH�ÀVKHV�DQG�SODQWV 

(see Sections 5.6.1). 

Melaleuca halmatuorum , Coorong National Park 
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6.1.2 Salinity in the saline-estuarine units
Salinity status 

•	 the Coorong lagoons are more saline than ever before 

in their 6,000 year history 

•	 the Murray Mouth and Estuary is the only Estuary in 

WKH�0XUUD\�'DUOLQJ�%DVLQ�DQG�WKH�RQO\�QDWXUDO�H[LW�IRU� 

mobilised sediments and salts 

•	 salinity levels in the Murray Mouth and Estuary unit are 

primarily governed by the balance between the inputs 

from Lake Alexandrina (barrage releases), seawater 

LQÁRZV�WKURXJK�WKH�0XUUD\�0RXWK�DQG�HYDSRUDWLRQ� 

(see Figure 6 on page 13) 

•	 WKH�1RUWK�/DJRRQ�LV�FODVVLÀHG�DV�HVWXDULQH�VDOLQH� 

ZLWK�VDOLQLW\�FRQWUROOHG�E\�IUHVKZDWHU�LQÁRZV��SULPDULO\ 

IURP�WKH�7DXZLWFKHULH�%DUUDJH���WLGDO�H[FKDQJH� 

through the Murray Mouth, rainfall, evaporation and 

LQÁRZV�RI�K\SHUVDOLQH�ZDWHU�IURP�WKH�6RXWK�/DJRRQ 

(Lamontagne, et al., 2004) 

•	 the North Lagoon has a salinity gradient with lower 

salinity in the north-west and higher salinity towards 

the south-east at the connection to the South Lagoon. 

7KH�DFWXDO�OHYHOV�YDU\��EHLQJ�ORZHU�ZKHQ�ULYHU�ÁRZV�DUH 

KLJK�DQG�KLJKHU�ZKHQ�ULYHU�ÁRZV�DUH�ORZ��&ORVXUH�RU� 

restriction of the Murray Mouth increases salinity in the 

North Lagoon through evaporation of already saline 

water and exchange with the hypersaline waters of 

the South Lagoon 

•	 WKH�6RXWK�/DJRRQ�LV�FODVVLÀHG�DV�VDOLQH�K\SHUVDOLQH�LQ� 

its current condition, up to 140ppt (230,000EC). Like 

the North Lagoon, it has a salinity gradient with lower 

salinity in the north-west and higher salinity towards the 

south-eastern end 

•	 salinity in the South Lagoon is not directly controlled 

E\�5LYHU�0XUUD\�LQÁRZV�EXW�UDWKHU�E\�ZDWHU�H[FKDQJH 

with the North Lagoon, openness of the Murray Mouth, 

UDLQIDOO��HYDSRUDWLRQ��JURXQGZDWHU�LQSXWV�DQG�LQÁRZV� 

from the South East of South Australia. Closure or 

restriction of the Murray Mouth increases salinity in the 

South Lagoon through evaporation from an essentially 

closed and already saline system 

•	 UHGXFWLRQV�LQ�JURXQGZDWHU�LQÁRZV�DQG�ÁRZV�IURP�WKH� 

natural watercourses of the South East of the state 

are major contributors to the high salinity of the South 

Lagoon. Inputs from the South East Drainage Scheme 

(USEDS) at Salt Creek may locally reduce salinities 

DQG�EHQHÀW�HFRV\VWHP�FRPSRQHQWV�DQG�SURFHVVHV 

•	 horizontal salinity gradients can form in the water 

FROXPQV�VXJJHVWLQJ�VWUDWLÀFDWLRQ�XQGHU�FHUWDLQ 

FRQGLWLRQV��*HGGHV���������/RZ�ÁRZV�RU�WLGDO�SXOVHV 

are needed to encourage mixing 

•	 longitudinal salinity gradients were a feature of the 

Coorong lagoons although in the past it seems the 

system was more variable (see below, including the 

observations for the Ngarrindjeri community). Although 

a salinity gradient still remains from the Murray Mouth 

to the South Lagoon, the longitudinal gradient has 

been lost from the South Lagoon itself, such that 

the whole water body has been 100ppt (approx. 

�������(&��RU�JUHDWHU�VLQFH�PLG�����V��/RFDOLVHG� 

salinity gradients may be re-established through Upper 

6RXWK�(DVW�'UDLQDJH�6FKHPH�LQÁRZV 

•	 Ruppia spp. are the keystone species for the Coorong 

lagoons (see Section 6.3). Ruppia megacarpa has a 

VDOLQLW\�UDQJH�RI��²��SSW��DSSUR[��������WR������� (&� 

thus it has been effectively lost from the North Lagoon 

(Nicol, 2004). 5��WXEHURVD has a higher tolerance, up to 

200ppt (>330,000EC) 

•	 key food items for birds in the Coorong are 

submerged aquatic Ruppia species (keystone 

species—see Section 6.3), Small-mouthed Hardyhead 

ÀVK�DQG�PDFUR�LQYHUWHEUDWHV��7KHVH�FDQ�WROHUDWH� 

differing ranges of salinity, as shown below in 

Figure 22. Note that the tolerances for high food value 

macroinvertebrates: crustaceans, polychaetes and 

molluscs are less than 60ppt (approx. 100,000 EC) 

whilst insect larvae and hardyheads can tolerate 

up to 100ppt (approx. 165,000). 

Comparing the historical and current situations 

%HIRUH�(XURSHDQ�VHWWOHPHQW��WLGDO�LQSXW�RI�PDULQH 

waters dominated the North Lagoon and exerted a 

VWURQJ�LQÁXHQFH�RQ�WKH�6RXWK�/DJRRQ��7KH�QRUWKHUQ 

end of the South Lagoon occasionally experienced 

hypersaline conditions in the 300 years before European 

settlement but the rest of the Coorong typically had 

VDOLQLWLHV�DW�RU�EHORZ���33(��VHD�ZDWHU��������(&���ZLWK 

evidence of regular freshwater inputs to the southern 

end of the South Lagoon (see Ngarrindjeri community 

and other comments below). Possibly early in European 

VHWWOHPHQW��EXW�GHÀQLWHO\�E\�WKH�����V��WKH�EDUUDJH� 

construction period), the salinity of the middle section of 

WKH�&RRURQJ�KDG�LQFUHDVHG�VLJQLÀFDQWO\�DQG�VDOLQLWLHV�LQ� 

WKH�6RXWK�/DJRRQ�LQFUHDVHG�DJDLQ�DIWHU�������*HOO�DQG� 

Haynes, 2005), presumably because of the preceding 

ORQJ�SHULRGV�RI�QR�ÁRZ�DQG�0XUUD\�0RXWK�FORVXUH��7KH 

Coorong is a much more closed system than it was in the 

past which coupled with its location at the terminus of 

WKH�0XUUD\�'DUOLQJ�%DVLQ��PHDQV�WKDW�LW�DFWV�DV�D�VLQN�IRU� 

mobilised salt. 
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Salinity (ppt) 

Crustaceans 

Decapods Paragrapsis gaimardii 

Amarinus lactustris 

Macrobrachium intermedium 

Salt Lake Isopod Haloniscus Searlei 

Amphipods Melita zeylanica 

Paracorophium sp. 

Megamphopus sp. 

Polychaetes 

Ceratonereis pseudoerythraensis 

Nephtys australiensis 

Phyllodoce novohollandiae 

Ficopomatus enigmaticus 

Capitella capitata cf. 

Boccardia sp. 

Molluscs 

Hydrobia buccinoides 

Notospisula trigonella 

Tellina sp. 

Arthritica semen 

Insect larvae 

Tanytarsus barbitarsis 

Ephydrella sp. 

H ardyhead 

Artherinosoma microstoma 
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10 20 30 40 50 60 70 �� �� 100 

Figure 22 - Salinity tolerance ranges of a number of crustaceans, polychaetes etc. in the Coorong (from Geddes, 2005) 

The highest readings in the North Lagoon were in March 

������XS�WR��� SSW��DSSUR[��������� (&��DQG�-DQXDU\ 

������XS�WR��� SSW��DSSUR[��������� (&���ERWK�SHULRGV 

ZHUH�SUHFHGHG�E\�0XUUD\�0RXWK�FORVXUH��������RU� 

severe constriction (2000) and long periods of barrage 

closure (Geddes, 2003). Similarly, the highest readings 

LQ�WKH�6RXWK�/DJRRQ�ZHUH�UHFRUGHG�LQ�0DUFK������ 

�����DQG�������XS�WR����SSW��DSSUR[���������(&��DQG 

-DQXDU\�������XS�WR���SSW��DSSUR[���������(&���2QFH� 

such extremely high salinity levels are reached, large 

volumes of freshwater are required to lower the salinity 

JUDGLHQWV�VLJQLÀFDQWO\�DQG�ÁXVK�RXW�WKH�DFFXPXODWHG 

salts. Meanwhile, irreversible changes can occur to the 

ecological character of the salinised wetland because 

salinity levels exceed the thresholds for many ecosystem 

components and processes. 

Figure 23, reproduced below from Geddes (2005), reveals 

how salinity patterns have altered along the Coorong 

VLQFH�������*HGGHV�VXPPDULVHV�LW�DV�IROORZ� 

‘The March (end of summer) salinities in the North 

/DJRRQ�LQ������������DQG������ZHUH�XS�WR���SSW� 

FRPSDUHG�WR�VDOLQLWLHV�DERYH���SSW�LQ�-DQXDU\� 
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(mid summer) 2003 and 2004. In the South Lagoon in 

0DUFK������������DQG������WKHUH�ZDV�D�JUDGLHQW�DORQJ 

WKH�ODJRRQ�IURP����WR�XS�WR����SSW��,Q�-DQXDU\����� 

and 2004, salinities were not so high, up to 110 and 

115ppt, but were above 100 ppt throughout the whole 

ODJRRQ��3UHVXPDEO\�WKLV�ODFN�RI�VDOLQLW\�JUDGLHQW�UHÁHFWV� 

RXWÁRZV�IURP�0RUHOOD�6DOW�&UHHN�LQ������DQG������ 

,Q�1RYHPEHU������DQG������DQG�2FWREHU�������ODWH 

spring), salinities were from estuarine to 60ppt in the 

1RUWK�/DJRRQ�DQG�XS�WR���SSW�LQ�WKH�6RXWK�/DJRRQ�� 

'LIIHUHQFHV�EHWZHHQ�WKH�\HDUV�UHÁHFWHG�WKH�H[WHQW 

RI�EDUUDJH�RXWÁRZ��%\�FRPSDULVRQ��VDOLQLWLHV�LQ�-XO\ 

(Winter) 2003 and 2004 were up to 70ppt in the North 

Lagoon and to 100ppt in the South Lagoon. Thus since 

WKH�����V�WKHUH�KDV�EHHQ�DQ�RYHUDOO�LQFUHDVH�LQ�VDOLQLW\� 

and in particular a substantial increase in summer 

salinities in the North Lagoon such that much of the 

lagoon has salinities above 60ppt, and a change in 

summer salinity patterns in the South Lagoon so that 

extreme salinities at the southern end of the lagoon 

have been reduced but salinities throughout the 

lagoon are above 100ppt.’ 

Note: to convert ppt units to approximate EC values, 

PXOWLSO\�SSWV�E\������� 

A recent study done by Everingham et al., (2005) for the 

'HSDUWPHQW�:DWHU��/DQG�DQG�%LRGLYHUVLW\�&RQVHUYDWLRQ� 

examined (among a range of issues—see Section 6 also) 

WKH�VDOLQLW\�WUHQGV�IRU�WKH�6RXWKHUQ�&RRURQJ�VLQFH������ 

This is based on monthly grab samples and found that 

WKURXJK�WKH�SHULRG�����²������WKHUH�KDV�EHHQ�DQ�XSZDUG 

trend of 150µS/cm (=EC) per year near Parnka Point and 

����6�FP�SHU�\HDU�QHDU�6DOW�&UHHN��VHH�)LJXUH����EHORZ� 

for these landmarks. Parnka Point is the northern end of 

the South Lagoon and Salt creek about the mid-point 

and where water from the south east region discharged 

into the Coorong historical, and does so now under the 

regulated releases of the Upper South East Drainage 

Scheme). Since 2000, this upward trend has accelerated 

to greater than 7000µS/cm/ year at both these locations 

The report by Everingham et al., (2005) also includes 

Table 21 (see following page) providing monthly EC 

DYHUDJHV�IRU�WKH�SHULRGV�0D\������WR�$SULO�������DQG�0D\� 

�����WR�-DQXDU\������IRU�VLWHV�DORQJ�WKH�&RRURQJ�VWDUWLQJ� 

at Tauwitchere Channel and moving south. This shows 

both the current longitudinal salinity gradient as well as 

the changes in the salinity across these two periods. 

These data are supported by the report by Geddes 

(2005, citing data from D.C.Paton). He reports salinities 

DW�NH\�ORFDWLRQV�LQ�-XO\������DV�IROORZV��1RRQDPHHQD� 

��SSW��������(&���9LOOD�GH�<XPSD����SSW��������� (&�� 

3ROLFHPDQ·V�3RLQW���� SSW���������(&���6DOW�&UHHN����� SSW� 

��������(&��DQG�7HD�7UHH�&URVVLQJ����� SSW���������(&�� 

The approximate ECs are shown in brackets. 

Melaleuca woodland 
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Figure 23 - Longitudinal and vertical salinity patterns along the Murray Mouth and Coorong in 1975, at various times in 

the 1980s and in January and July 2003 and 2004. The salinity isoclines are estimated from limited point measurements 

RI�VDOLQLW\��7KH�EODFN�EDUV�LQGLFDWH�FORVXUH�RU�WKH�H[WHQW�RI�RSHQLQJ�RI�WKH�%DUUDJHV�DW�*RROZD��*��DQG�7DXZLWFKHUH��7�� 
DQG�WKH�0RUHOOD�6DOW�&UHHN�RXWOHW���)URP�*HGGHV������� 
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Site key

TC.......... Tauwitchere Channel

MPa..... Mark Point

LPa ....... Long Point

RPa ...... Robs Point

MFa...... Magrath Flat

9<D ......9LOOD�'HL�<XPSD

PRa ...... Pelican Reef

SCa...... Salt Creek

SGS....... Sandspit Pt

Implications for other primary determinants

of ecological character

Turbidity and sedimentation patterns (Section 6.2):

,QFUHDVLQJ�VDOLQLW\�OHDGV�WR�LQFUHDVLQJ�UDWHV�RI�ÁRFFXODWLRQ

RI�ÀQH�VHGLPHQWV�DQG�LQFUHDVHG�GHSRVLWLRQ�RI�FDOFLIHURXV

materials.

Keystone species (Section 6.3):

All species have a salinity tolerance threshold beyond

which they cannot survive in a given system; therefore

salinity is a fundamental determinant of species

composition and health. In the case of the Coorong

lagoons, this case contributed to the loss of keystone

species such as Ruppia spp. (see Section 6.3) which in 

turn has led to a reduction of small-mouthed hardyhead

ÀVK�DQG�WKH�ZDGLQJ�DQG�RWKHU�ELUGV�WKDW�UHOLHG�RQ�WKHVH

food sources.

Habitat availability (Section 6.4):

The very high salinity levels seen in the Coorong lagoons

will impact on all aquatic habitats reducing availability 

and condition of habitats requiring salinities less than

sea water. Effectively the estuarine habitats that once

GRPLQDWHG�WKHVH�XQLWV�DUH�QRZ�FRQÀQHG�WR�WKH�0XUUD\

Mouth and Estuary and the northern end of North Lagoon

�HVWLPDWHG�DW������RI�IRUPHU�DUHD��

Asset Plan 2005 targets

In relation to Ruppia spp., interim targets are:

1RUWK�/DJRRQ��UHPDLQ�HVWXDULQH��QRW�H[FHHG�������(&�

and to remain below 55,000EC between September and

February each year to promote 5��PHJDFDUSD.

6RXWK�/DJRRQ��QRW�WR�H[FHHG���²�������(&�DW�DQ\�WLPH

to promote 5��WXEHURVD.

In relation to invertebrates, interim targets are:

1RUWK�/DJRRQ��UHPDLQ�HVWXDULQH��QRW�H[FHHG�������(&��

South Lagoon: to vary between 50–100,000EC.

In relation to migratory and other waders, interim targets

as follows: North Lagoon: to remain estuarine and not to

H[FHHG�������(&�

South Lagoon: 50,000–100,000EC.

,Q�UHODWLRQ�WR�PRUH�IUHTXHQW�HVWXDULQH�ÀVK�VSDZQLQJ

and recruitment, interim targets are: Murray Mouth and

(VWXDU\��SDUWV�EHORZ�������(&�DQG�QRW�WR�YDU\�E\�PRUH

WKDQ������(&�RYHU�DQ\���GD\�SHULRG�

Table 21 - Average electrical conductivity (µS/cm=EC) by month for the period 1981–2000 and 2000–2005 

�)URP�(YHULQJKDP�HW�DO���������

EC Monthly Average May 1981 to April 2000

Jan Feb March April May June July Aug Sep Oct Nov Dec

':/%& *5$% TC 34227 31140 ����� ����� ����� ����� ����� 17211 20565 17067 ����� �����

':/%& *5$% MPa ����� ����� 46364 ����� ����� ����� ����� ����� ����� 25311 ����� �����

':/%& *5$% LPa 50170 ����� ����� ����� 41274 37331 32417 ����� ����� ����� 37036 40632

':/%& *5$% RPa 70300 ����� ����� ����� ����� 47045 ����� 51000 ����� ����� ����� �����

':/%& *5$% MFa ����� ����� 100600 ����� 71663 71250 63673 ����� ����� ����� ����� �����

':/%& *5$% 9\D ����� 111650 116633 100764 ����� ����� ����� ����� ����� 75707 ����� �����

':/%& *5$% PRa ����� 110755 115317 ������ ������ ����� ����� ����� ����� ����� ����� �����

':/%& *5$% SCa ������ ����� 104113 ������ ������ 100333 ����� ����� ����� ����� ����� �����

':/%& *5$% SGa ������ ������ ������ ������ ������ 100000 ����� ����� ����� ����� ����� ������

EC Monthly Average May 1981 to April 2000

Jan Feb March April May June July Aug Sep Oct Nov Dec

':/%& *5$% TC ����� 50250 ����� 40475 ����� 21421 35340 31166 ����� 20306 27640 34745

':/%& *5$% MPa 50375 61400 ����� ����� ����� 35774 ����� ����� 31330 36713 46654 �����

':/%& *5$% LPa ����� 74067 67450 ����� 57560 41240 ����� 46640 ����� ����� 74033 �����

':/%& *5$% RPa ����� ������ ������ ����� ����� 55020 ����� 61300 60037 74500 ����� 106200

':/%& *5$% MFa ������ 133050 ������ ������ ����� 65060 ����� 76400 76533 ����� ������ 123520

':/%& *5$% 9\D ������ 142100 153625 ������ ������ 113260 ������ ����� ����� 101240 ������ ������

':/%& *5$% PRa 124750 ������ 144650 141325 ������ 117640 110625 ����� ������ ������ ������ 120650

':/%& *5$% SCa 136160 ������ ������ 141700 140360 116140 ������ ������ 104274 104456 ������ ������

':/%& *5$% SGa 123040 ������ 137775 141250 ������ ������ 114560 ������ ������ ������ ������ 117600



1RUWK�/DJRRQ��SDUWV�EHORZ�������(&�DQG�QRW�WR�YDU\� 

E\�PRUH�WKDQ������(&�RYHU�DQ\���GD\�SHULRG��PDLQWDLQ� 

salinity gradient. 

South Lagoon: <60,000 EC for Small-mouthed Hardyheads. 

Limits of acceptable change 

Murray Mouth and Estuary: 

6DOLQLW\�QRW�WR�H[FHHG�������(&��VHD�ZDWHU��ZLWK�SDUWV� 

EHORZ�������(&� 

These are based on Table 21 above, 

IRU�WKH�SHULRG�����²����� 

North Lagoon: 

6DOLQLW\�UDQJLQJ�IURP������²������(&�IRU�PRVW 

of the time, with the following limits:


Northern end: Salinity not exceeding 50,000 EC


(at Long Point) in the summer peak.


Southern end: Salinity not exceeding 100,000EC


(at McGrath Flat) in the summer peak.


More favourable salinities and more extensive 

areas of estuarine habitat need to be reinstated. 

Current conditions are leading to losses of species 

(including keystones), habitats and ecosystem 

processes and if salinities are not reduced 

urgently, the ecological character of g 

will change, possibly irreversibly. The Murray Mouth 

a f the North 

Lag fuge areas for 

the estuarine species, habitats and ecosystem 

processes. 

7UDIÀF�OLJKW�DVVHVVPHQW 

 the Cooron

nd Estuary and the northern end o

oon have become core re

South Lagoon: 

Seasonal and spatial variability: Salinities around 

30,000 EC in some parts in winter/spring with the 

following limits. 

Northern end: Salinity not exceeding 100,000EC 

(at Yilla de Yumpa) in the summer peak. 

Southern end: Salinity not exceeding 130,000 EC 

(at Sandspit Point) in the summer peak. 
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Q 6.2 Turbidity and sedimentation patterns 

Turbidity and sedimentation are related in that 

suspended solids contribute to water column turbidity 

and then may drop out of the water column or be 

resuspended back into the water column depending on 

physical drivers such as wind speed and direction, wave 

DFWLRQ�RU�ÁRZ�UDWHV� 

6.2.1 Turbidity and sedimentation in the 

freshwater units of the system 
Turbidity and sedimentation status: 

•	 Lake Alexandrina acts as both a sink for sediment 

brought in by the River Murray and a source of 

sediments (via lakeshore erosion and transfer of River 

Murray water) to the Southern Ocean, Murray Mouth 

Estuary and Coorong lagoons 

•	 Lake Albert acts primarily as a sediment sink for the 

EDVLQ�JLYHQ�LWV�ODFN�RI�WKURXJK�ÁRZ�DQG�WKXV�ORQJ� 

water residence time. Erosion of the Lake Albert 

lakeshore is likely to act as a sediment source 

•	 turbidity in the tributaries is generally low (see below), 

although erosion of poorly consolidated stream 

beds further upstream (i.e. outside the Ramsar site) 

and erosion heads in the upper catchment can be 

VLJQLÀFDQW��HSLVRGLF�VRXUFHV�RI�VHGLPHQWV 

•	 average water residence time has generally increased 

throughout the freshwater units due to reduced 

LQÁRZV�DQG�RXWÁRZV��OHDGLQJ�WR�LQFUHDVHG�UDWHV� 

of sedimentation (settling of sediments). However, 

wind-induced mixing and wave action lead to 

resuspension of these settled particles in the exposed 

lake environments 

•	 the highly turbid conditions found in the lakes are a 

more favourable physico-chemical environment 

(light penetration and nutrient levels) for algal growth 

than plant growth and can limit the hunting success 

RI�VLJKW�IHHGLQJ�ÀVK�DQG�ELUGV� 

Comparing the historical and current situations 

Turbidity levels in Lakes Alexandrina and Albert have 

steadily increased since European settlement due to wind 

and water erosion in the catchment, river regulation and 

lakeshore erosion. 

Historically, most of the water that has entered South 

Australia comes from the River Murray headwaters in 

9LFWRULD�DQG�1HZ�6RXWK�:DOHV��+RZHYHU��'DUOLQJ�5LYHU� 

water has become the main source of water entering 

6RXWK�$XVWUDOLD��XS�IURP�����WR������LQ�UHFHQW�\HDUV 

due to river regulation, channel delivery restrictions and 

differential rates of water use in different parts of the 

basin. Darling River water tends to be more turbid than 

River Murray water and this has increased lower River 

Murray turbidities. In the South Australian Lower Murray, 

‘it is not unusual for the turbidity to exceed 100NTU 

(Nephelometric Turbidity Units) for periods of several 

months, hence the need for treatment. The World Health 

Organisation recommends a desirable maximum of 5NTU 

IRU�GULQNLQJ�ZDWHU·��0'%0&���������5LYHU�UHJXODWLRQ�DOVR� 

directly impacts on turbidity levels through static weir 

pools accelerating back slumping and thus increasing 

VHGLPHQW�ORDGV�LQWR�WKH�ULYHU��%DQN�VOXPSLQJ�RFFXUV�DORQJ 

the whole length of the River Murray from Wellington 

back to the Hume Dam. 

Erosion of the lakeshores themselves is the other major 

source of turbidity in the form of suspended sediments. 

An erosion—susceptible clay horizon is typically found 

above 0.55m AHD (Australian Height Datum) around 

the lake margin. These clays are more rapidly eroding 

than the soils covering them so as the clay erodes, it 

undermines the banks of the lakes causing slumping and 

collapse of the top soil into the lakes. Static lake levels 

and uncontrolled grazing promote this erosion which will 

continue at rates of up to 3 m/year (GWLAP, pers. comm.) 

until the eroding shoreline reaches a harder material 

�%RXUPDQ��������� 

Data provided by the EPA of South Australia (Peter 

Christy, pers. comm., 2006—see Appendix H) provides 

insights into the past and present turbidity for the 

freshwater system units. At this point in time only 

preliminary analysis of this data has been possible. 

It is evident that great care needs to be exercised as 

KLJK�ÁRZV�DQG�UDLQIDOO�HYHQWV�FDQ�JUHDWO\�LQFUHDVH 

turbidity readings, and skew average calculations. 

Lake Alexandrina: 

7KH�GDWDVHW�IRU�0LODQJ�UXQV�FRQWLQXRXVO\�IURP������WR�WKH� 

present (October 2005). It shows that annual averages 

(noting the comment above about caution) range from 

around 30 up 200 NTU with most years having average 

around 50–60NTU. The range of actual recordings spans 

IURP����WR������WKH�ODWWHU�EHLQJ�UHFRUGHG�LQ�1RYHPEHU� 

������5HFRUGLQJV�DW�3ROWDOORFK�3ODLQV�VLQFH�����KDYH 

UDQJHG�IURP�����²���178�DQG�XSVWUHDP�IURP�WKH 

*RROZD�%DUUDJH��IURP����²�����RYHU�WKH�VDPH�SHULRG� 

Lake Albert:


In Lake Albert there is some data for a site described


DV��NPV�VRXWK�ZHVW�RI�0HQLQJLH�IURP�����²������VHH 

Appendix H). It is based on few recordings but these 

cover the range 5.2–130NTU. For three other sites where 

UHFRUGV�ZHUH�WDNHQ�IURP�����²������178V��H[FOXGLQJ� 

some very high readings) averaged around 50NTU. 
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Tributaries: 

There is also turbidity data collected by the SA EPA for 

three of the tributaries (see Appendix H). On the Finniss 

River (4km east of Yundi), average turbidity from April 

�����WR�-DQXDU\������ZDV�����178��UDQJH��²��178��DQG 

IURP�-DQXDU\������WR�2FWREHU�������LW�ZDV�ORZHU�DERXW 

KDOI�WKLV����178��UDQJH����²���� 178���2Q�WKH�%UHPHU�5LYHU� 

�QHDU�+DUWOH\��WKH�DYHUDJH�IRU�-XO\�����²1RYHPEHU������ 

ZDV����178��UDQJH����²�� 178��ZKHUHDV�IRU�0DUFK������ 

²2FWREHU������LW�ZDV�����178��UDQJH����²�����ZLWK�RQH 

UHDGLQJ���� 178�H[FOXGHG���$QRWKHU�VLWH�RQ�WKH�%UHPHU� 

River, Wanstead Road, recorded average turbidity of 

10.4NTU for the period May 2003 to October 2005 (range 

���²�����ZLWK�RQH�UHDGLQJ�RI�����H[FOXGHG���2Q�&XUUHQF\� 

&UHHN��QHDU�+LJJLQV���DYHUDJH�WXUELGLW\�IURP�-DQXDU\� 

�����XQWLO�-DQXDU\������ZDV�����178��DFURVV�D�UDQJH�RI� 

�²��178��$W�WKH�VDPH�ORFDWLRQ�IURP�)HEUXDU\������XQWLO� 

$XJXVW�������WKH�DYHUDJH�ZDV�KLJKHU�DW����� 178�ZLWK�D 

range from 1.2–47 NTU. 

Note: there is substantial investment occurring from 2006 

to develop a 3-D hydrodynamic model for the lakes 

under the CSIRO CLLAMM ecology program which will 

PDS�UHVXVSHQVLRQ�DQG�WXUELGLW\�WUHQGV� 

Implications for other primary determinants 

of ecological character 

Salinity (Section 6.1): 

Erosion and sedimentation may alter habitat salinities 

depending on geology of eroding soils and physico-

chemial properties of the suspended sediments. 

Keystone species (Section 6.3): 

Increased turbidity reduces light penetration and 

thus limits the depth to which keystone plant species 

can grow. 

Water levels (Section 6.4): 

Increased rates of sedimentation can reduce variability 

in lakeshore bathymetry and thus alter water levels at a 

habitat scale. 

Habitats (Section 6.5): 

A switch in primary production from plants growing 

in sediments to algae growing in the water column is 

promoted by high levels of turbidity and thus low light 

penetration which has implications for food webs, 

nutrient cycling and wetland community structure. 

Reduced water transparency also limits the success of 

VLJKW�IHHGLQJ�ELUGV�DQG�ÀVK�� 

Asset Plan 2005 targets 

1R�VSHFLÀF�WDUJHWV�UHODWLQJ�WR�WXUELGLW\�RU�VHGLPHQWDWLRQ� 

in the Lakes. 

Limits of acceptable change 

Turbidity 

Lakes Alexandrina: 

7XUELGLW\�PDLQWDLQHG�EHORZ��� 178�EDVHG�RQ�D�ÀYH�\HDU� 

average. This allows for periods of higher turbidities 

GXULQJ�KLJK�ÁRZV��%DVHG�RQ�WKH�GDWD�IRU�0LODQJ��VHH� 

$SSHQGL[ +���WKH�DYHUDJH�DQQXDO�178�OHYHO�IRU�WKH��� 

\HDUV�IURP�����²�����KDV�EHHQ�����178��ZLWK�D�UDQJH�RI� 

���WR����178� 

Lake Albert: 

7XUELGLW\�PDLQWDLQHG�EHORZ��� 178�EDVHG�RQ�D�ÀYH�\HDU� 

average. This allows for periods of higher turbidities during 

KLJK�ÁRZV��7KLV�LV�EDVHG�RQ�WKH�KLVWRULFDO�DQG�PRUH�UHFHQW 

data provided in Appendix H. 

Tributary wetlands: 

Unlike salinities (see Section 6.1) which seem to vary 

between tributaries, for the three tributaries able to 

be considered here (see above and Appendix H) the 

turbidities were quite consistent, and low by comparison 

with the lakes. 

The LAC is therefore to maintain turbidity in the tributaries 

DW�OHVV�WKDQ���178�EDVHG�RQ�D�ÀYH�\HDU�DYHUDJH�WR�DOORZ� 

IRU�SHULRGV�RI�KLJKHU�WXUELGLWLHV�GXULQJ�KLJK�ÁRZV� 
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6.2.1 Turbidity and sedimentation in the 

estuarine-saline units of the system 
Turbidity and sedimentation status 

•	 the sediments transported by the River Murray are 

ultimately discharged to the Murray Mouth Ocean 

(via the Murray Mouth) and the Coorong. These 

sediments have increased in load and changed in 

character since European settlement 

•	 the proportion of sediments delivered to the Coorong 

as opposed to the ocean will be related to the relative 

IRUFHV�RI�RXW�ÁRZLQJ�5LYHU�0XUUD\�ZDWHU�FRPSDUHG�WR 

incoming sea water 

•	 sediment suspended in River Murray water is the 

major source of sediment and thus organic carbon 

and nutrients to the Coorong and Murray Mouth 

(VWXDU\��:KHQ�WKHUH�LV�QR�ÁRZ�RYHU�WKH�EDUUDJHV� 

turbidity decreases in the Coorong and Estuary due 

WR�ÁRFFXODWLRQ�DQG�ODFN�RI�QHZ�LQSXWV��7XUELGLW\�LV�WKXV� 

likely to vary in response to timing and amounts of 

ÁRZV�IURP�WKH�ODNHV 

•	 the nutrient cycles and food webs of the Coorong are 

powered by the inputs of nutrients, biota and carbon 

from River Murray water but if rates of sedimentation 

exceed the rate of decomposition of deposited 

PDWHULDO�WKHQ�WKH�PXGÁDWV�DQG�VDQG�ÁDWV�EHFRPH 

smothered with sediment which impacts heavily 

on macroinvertebrate assemblages and thus food 

VRXUFHV�IRU�ELUGV�DQG�ÀVK 

•	 the highly turbid conditions that are generated during 

ORZ�RU�QR�ÁRZ�SHULRGV�DGYHUVHO\�LPSDFW�RQ Ruppia 

spp. germination and growth and promotes the 

growth of algae. It also reduces hunting success for 

VLJKW�IHHGLQJ�ÀVK�DQG�ELUGV� 

Knowledge of turbidity and sedimentation 

processes is poor even though this appears to 

be a major factor in loss of keystone species and 

changes in species assemblages, nutrient cycling 

and food web dynamics. Priority management 

attention required. 

7UDIÀF�OLJKW�DVVHVVPHQW 
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Comparing the historical and current situations 

The turbidity in the Coorong lagoons has increased 

markedly since European settlement, as indicated by 

shifts in diatom species assemblages over time. These 

diatoms show that possibly very early in European 

VHWWOHPHQW��EXW�GHÀQLWHO\�E\�WKH�����V�ZKHQ�WKH�EDUUDJHV� 

were constructed, the Coorong lagoons became more 

turbid. Most notably there was a shift from species 

preferring saline conditions (sea water concentrations) 

to a group that are considered to prefer more turbid 

conditions (Haynes and Gell, 2005). This shift was caused 

by increases in the sedimentation rate and lithological 

FKDQJHV�WRZDUGV�ÀQH�FOD\�GHSRVLWV��PDUNHG�FOHDUO\�E\ 

UHFHQW�GHSRVLWV�RI�EODFN��ÀQH�VLOW\�FOD\V�RYHU�WKH�PRUH 

ancient marl/shell sediments that deposited on the old 

VHD�ÁRRU� 

Gell and Haynes (2005) report that the inferred pre-

European sedimentation rates in the Coorong were within 

WKH�UDQJH�����²����PP�\HDU��EDVHG�RQ�FRUH�VDPSOHV�� 

For the past 20-years the rate in parts of the Coorong 

has been greater than 15mm/year, an increase of two 

orders of magnitude. They note that ‘As much as 55cm 

RI�VHGLPHQW�KDV�DFFXPXODWHG�VLQFH�����$'�·�)XUWKHU� 

work is under way to try to ascertain the origin of these 

more recent sediments and their impacts on ecosystem 

components and processes. 

The project team was unable to locate any 

comprehensive long-term datasets of turbidity in 

the Coorong. 

In the Murray Mouth and North lagoon, Geddes (2005) 

provides some turbidity observations from surveys done in 

-XO\������DV�IROORZV� 

‘Transparency, measured as Secchi disc transparency 

depth, was higher in the Murray Mouth region with 

transparency depths of 2 metres. Further into the North 

Lagoon, the transparency fell to 100cm at NL5 [North 

RI�'RGG�3RLQW@����FP�DW�1/��>1RUWK�RI�5REV�3RLQW@�DQG 

��FP�DW�1/��>1RUWK�RI�1HHGOH�,VODQG@��$�VHW�RI�WXUELGLW\ 

measurements made at the AWQC (Australian Water 

Quality Centre) show a similar pattern of increasing 

turbidity from Ewe Island (3.6NTU) to Salt Creek Lagoon 

(6.6 NTU).’ Geddes (2005) also reported a turbidity of 

11NTU at Parnka Point which he attributed to turbulent 

FRQGLWLRQV�FDXVHG�E\�KLJK�ÁRZ�IURP�WKH�1RUWK�WR�WKH 

South Lagoon at the time of recording. The Secchi depth 

then was 50 cms. 

Paton, through his long-term studies of the Coorong 

has provided turbidity data in several of his publications 

�3DWRQ�������������������������DQG�EH\RQG��3DWRQ�DQG 

%ROWRQ���������,Q�3DWRQ��������KH�SURYLGHV�WXUELGLW\�GDWD 

IRU�VLWHV�DORQJ�WKH�&RRURQJ�LQ�-XO\�������VRXUFHG�IURP� 

)UHHEDLUQ��������������������DQG�������7KHVH�GDWD�DUH 

reproduced below at Table 22. 

,Q�3DWRQ��������D�ÀJXUH��)LJXUH���LQ�&RQVHUYLQJ�WKH 

Coorong) is provided showing a transect of turbidities 

DORQJ�WKH�&RRURQJ�IRU�-DQXDU\������������DQG������ 

:KLOH�WKH�UDZ�GDWD�DUH�QRW�LQFOXGHG��WKH�ÀJXUH�VKRZV 

that for most of the transect length (41kms south of 

Hell’s Gate—The Narrows—to about 25 kms north of it), 

turbidities measured using Secchi disc depths, ranged 

between 20 and 40 centimetres. From around 25–30kms 

north of The Narrows, the Secchi depths increased up to 

around 120–150 centimetres at 50+ kms north. 

In the South Lagoon, Everingham et al., (2005) note in 

the context of trying to detect changes to water quality 

from discharges into the South Lagoon from the Upper 

South East Drainage Scheme (between 2000 and 2004) 

that ‘… the turbidity of the release water is lower than the 

UHFHLYLQJ�ZDWHUV�RI�WKH�&RRURQJ��§�178�DV�FRPSDUHG�WR� 

10–25 NTU).’ 

Table 22 - Turbidity data for various locations along the Coorong in 1998, 1999 and 2000 (From Paton, 2001) 

Date Sites 

Noonameena Villa die Yumpa Policeman’s Point Salt Creek Tea-Tree Crossing 

-XO\����� �� 31 34 36 �� 

-XO\����� 43 +/- 1 42 +/- 2 42 +/- 3 41 +/- 3 41 +/- 1 

-XO\����� 64 +/- 2 42 +/- 3 ���������� 41 +/- 2 43 +/- 1 

-XO\����� 60 +/- 3 31 +/- 1 30 +/- 1 30 +/- 1 30 +/- 1 

'DWD�PHDVXUHG�XVLQJ�6HFFKL�GLVF�GHSWKV�IURP�WKH�VXUIDFH��9DOXHV�DUH�PHDQV�����VWDQGDUG�HUURU�IRU�ÀYH�UHSOLFDWHV�LQ������DQG����� 
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Implications for other primary determinants of 

ecological character 

Salinity (Section 6.1): 

Turbidity, sedimentation and salinity interact in terms of 

changing rates and types of sedimentation processes 

across salinity gradients but this is poorly understood at 

this site. 

Keystone species (Section 6.3): 

Turbidity controls light penetration into the water column 

and thus is a key regulator for aquatic plant and algal 

growth, in this case the two Ruppia species. Ruppia 

megacarpa beds once formed a band between 0 

and -1mAHD, which relates to an average growing 

season depth of about 60cm (Seaman, pers. comm.). 

5� tuberosa is an annual that grows at depths of 0.3 to 

����PHWUHV��7XUELGLW\�FKDQJHV�FDQ�YDU\�WKHVH�JURZLQJ 

patterns. The patches it occupies therefore shift


with seasonal variations in water levels. High rates of


sedimentation can also smother germinating plants and


emerging animals thus preventing successful recruitment.


Water levels (Section 6.4):


Sedimentation can alter water levels by altering the 


bathymetry of the lagoons. For example, alterations to


WKH�VKRUHOLQH�RU�LQ�ÀOOLQJ�RI�GHHS�KROHV�LPSRUWDQW�IRU�ÀVK 

spawning (see Section 7.1). 

Habitats (Section 6.5): 

%HFDXVH�WXUELGLW\�LV�D�NH\�GHWHUPLQDQW�RI�SULPDU\� 

production (high levels favouring algae over plants) it has 

the potential to impact on all ecosystem components 

and processes. Sedimentation and turbidity directly 

impact on animals by reducing success of sight-feeders 

DQG�E\�VPRWKHULQJ�WKH�VRIW�VKHOOHG�HJJV�RI�ÀVK�WKHUHE\� 

inhibiting recruitment. Smothering of macroinvertebrate 

communities also occurs with high sedimentation rates in 

Coorong. Resources delivered with the sediments such as 

nutrients can also alter food webs by channelling energy 

through different trophic pathways. 

Asset Plan 2005 targets 

2UJDQLF�FRQWHQW�RI�PXGÁDWV�LQ�WKH�1RUWK�DQG�6RXWK 

Lagoons (Interim targets—Asset Plan 2005): 

'HSWK������²����P��GXULQJ�2FWREHU�WR�'HFHPEHU�RI 

HYHU\�\HDU�DQG��IRU�D�PLQLPXP�RI����GD\V��6DOLQLWLHV�GXULQJ 

these periods: North lagoon to remain estuarine and not 

H[FHHG������(&��6RXWK�/DJRRQ�WR�UHPDLQ�ZLWKLQ�WKH� 

range 50,000–100,000EC. 

Migratory and other waders—sediment size in 

WKH�1RUWK�/DJRRQ��,QWHULP�WDUJHWV³':%/&�������� 

Maintain sediment size between 250um and <63um 

�PHGLXP�VDQG�WR�PXG���2UJDQLF�FRQWHQW�RI�PXGÁDWV�LQ 

North and South Lagoons: establish and maintain total 

organic contents of: 

• ����WR�����LQ�PXG�������P� 

• ����WR�����LQ�ÀQH�VDQG������P� 

• �����WR�����LQ�PHGLXP�VDQG������P�� 

Livestock grazing the lake shores add sediments to the water column, 

increasing turbidity and impacting on the growth of keystone aquatic 

plant species 
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/LPLWV�RI�DFFHSWDEOH�FKDQJH�DQG�WUDIÀF�OLJKW� 

assessment for the Coorong lagoons 

There is relatively little long-term data available at 

present upon which to base LAC for turbidity, apart from 

that indicated above, and also what is known about 

the light transmission requirements for the reproduction 

and growth of the Ruppia keystone species (see above 

and the following section). These have been used to 

recommend the following limits. 

Murray Mouth and Estuary: Secchi disc transparency 

depths of no less than 2metres. 

North Lagoon: Secchi disc transparency depths of no less 

WKDQ����FHQWLPHWUHV��7R�HQFRXUDJH 5� megacarpa return 

and expansion back to former distribution (see above 

and Section 6.3). 

South Lagoon: Secchi disc transparency depths of no 

OHVV�WKDQ����FHQWLPHWUHV��7R�HQFRXUDJH 5� tuberosa return 

and expansion back to former distribution (see above 

and Section 6.3). 

North Lagoon from Parkna Point 

Knowledge of turbidity and sedimentation 

processes is poor even though this appears to 

be a major factor in loss of keystone species and 

changes in species assemblages, nutrient cycling 

and food web dynamics. Urgent management 

attention required. 

7UDIÀF�OLJKW�DVVHVVPHQW 

The University of Adelaide is commencing a study in 

2006 to determine the origin of sediments deposited 

in the Coorong lagoons and this will greatly assist with 

describing LAC for sedimentation in the future. 
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Q 6.3 Keystone aquatic plant species 

Keystone species are those whose loss from an ecosystem 

would precipitate the loss of many others because of 

their direct or indirect dependence on them. Often 

keystone species exist in assemblages. The loss of a 

keystone species, or an assemblage, is indicative of a 

fundamental shift in ecological state because of the 

resultant alterations to ecosystem components and 

processes. Therefore the loss of a keystone species or 

assemblage from a Ramsar-listed wetland is a major 

indicator of an adverse shift in ecological character. 

6.3.1 Submerged aquatic plant species in the 

freshwater units of the system 
Keystone species status 

•	 the keystone species for Lakes Alexandrina and 

Albert and the Tributaries are the submerged and 

emergent aquatic plants that provide for physico-

chemical components and processes, create habitat 

architecture and the starting blocks for the food web 

•	 in general terms, submerged aquatic plants are 

restricted to the littoral zone and assemblages of 

emergent plants dominated by Phragmites australis 

and Typha domingensis fringe the lake margins, the 

Tributary wetlands and the channels and depressions 

on the islands 

•	 the diversity and abundance of submerged 

aquatic plants is greatest in the tributaries and near 

FRQÁXHQFHV�ZKHUH�WKH�ZDWHU�UHJLPH�LV�PRUH�YDULDEOH� 

DQG�WXUELGLW\�OHYHOV�DUH�ORZHU��VHH�SDJH���� 

•	 other species such as Melaleuca halmatuorum 

perform keystone species functions at a habitat scale 

(See Section 4.1.4, Xf wetlands). 

Comparing the historical and current situations 

Freshwater submerged aquatic plant communities were 

extensive in the freshwater units of the Coorong and 

Lakes Ramsar site prior to European settlement, spreading 

for several kilometres out into the lakes (Sim and Muller, 

2004). The zone in which submerged aquatic plants could 

live was much wider than it is today because natural river 

ÁRZV�SURYLGHG�D�PRUH�YDULDEOH�ZDWHU�UHJLPH�DQG�WKXV� 

bands of vegetation could form at different elevations 

in different years depending on where water regime 

conditions were optimal for growth. 

*DQI��������LGHQWLÀHG�IRXU�LVVXHV�LQÁXHQFLQJ�WKH� 

productivity, distribution and community composition 

of macrophytes: salinity, turbidity, water regime and 

wind and wave action. These factors combined mean 

that submerged aquatic plant growth is restricted to 

the littoral zone of the modern lake environment. In the 

case of Lakes Alexandrina and Albert, there has been a 

JHQHUDO�VLPSOLÀFDWLRQ�RI�WKH�DTXDWLF�SODQW�DVVHPEODJHV� 

both submerged and emergent, primarily because 

of the regulated, static water regime in the lakes; this 

UHVXOWLQJ�IURP�WKH�WUDGLWLRQDO�¶ÀOO�DQG�VSLOO·�RSHUDWLRQ� 

of the barrages (see Section 6.6). Such a static water 

regime favours plants like Phragmites australis,that uses 

vegetative reproductive strategies, over plants that 

depend on sexual reproduction strategies and therefore 

require variable water regimes, such as Baumea spp. and 

Schoenoplectus spp. (see Section 4.1.4). 

Increasing turbidity (see Section 6.2) has been a 

primary factor in restricting submerged and emergent 

aquatic plant growth to the lake margins; reduced light 

penetration preventing plants from establishing and 

growing in deeper water. For example, Lake Alexandrina 

turbidity levels typically range from 30–200NTU (and as 

high as nearly 400 NTU on occasions—see Section 6.2) 

which limits growth of 9DOOLVLQHULD�DPHULFDQD (water 

ribbons; keystone species) to depths of less than about 30 

WR���FP��EDVHG�RQ�*DQI���������+LJK�WXUELGLW\�OHYHOV�DOVR� 

IDYRXU�DOJDO�DQG�ELRÀOP�JURZWK�RYHU�VXEPHUJHG�DTXDWLF 

plant growth, adding to the factors adversely affecting 

submerged plant growth in the lakes. 

7KH�FRQÁXHQFH�DUHDV�DURXQG�WKH�ODNHV��WKH�WULEXWDULHV� 

irrigation channels and the lake islands now represent 

remnant habitats of what the dominant wetland type 

in the freshwater system units was prior to European 

settlement, that is; clear, cool, sometimes tannic water 

with a variable water regime. 

Freshwater keystone species are now essentially restricted 

to these remnants which provide habitat for locally and 

QDWLRQDOO\�HQGDQJHUHG�VPDOO�QDWLYH�ÀVK�LQFOXGLQJ�WKH� 

Yarra Pygmy Perch (Nannoperca obscura) , Southern 

Pygmy Perch (Nannoperca australis) and Murray 

Hardyhead �&UDWHURFHSKDOXV�ÁXYLDWLOLV� (Wedderburn 

DQG�+DPPHU�������FLWHG�LQ�':/%&���������6HH�6HFWLRQV� 

5.61–3). These areas probably represent the most 

productive habitats in the freshwater part of the system 

and are considered core habitats in terms of providing 

propagules and juveniles to extend this habitat under a 

restoration regime. 
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Implications for other primary determinants 

of ecological character 

Turbidity (Section 6.2):


Dense and continuous stands of submerged and


emergent vegetation would protect the lakeshore from


erosion and re-suspension by dampening turbulence,


thereby reducing lake turbidity levels. Plants also act


DV�SK\VLFDO�ÀOWHUV�RI�VXVSHQGHG�VHGLPHQWV��LQFUHDVLQJ� 

sedimentation rates and decreasing sediment 

transportation. 

Water levels (Section 6.4): 

Keystone species status may alter water levels indirectly 

by changing erosion and sediment deposition patterns 

and thus bathymetry and topography. 

Habitats (Section 6.5): 

%\�GHÀQLWLRQ��NH\VWRQH�VSHFLHV�VWDWXV�KDV�WKH�FDSDFLW\�WR� 

LQÁXHQFH�DOO�RWKHU�HFRV\VWHP�FRPSRQHQWV�DQG�SURFHVVHV 

and thereby determine nutrient cycling, food web


structure and the various aspects of habitat availability


(see Section 3).


Flows (Section 6.6):


Flow rates and turbulence are likely to be dampened by


HPHUJHQW�YHJHWDWLRQ�XQWLO�ÁRZ�UDWHV�LQFUHDVH�WR�WKH�SRLQW� 

ZKHUH�WKH�SODQWV�DUH�ODLG�ÁDW�DQG�RYHUWRSSHG�E\�ÁRZV 

Asset Plan 2005 targets 

Interim target is to provide suitable lake levels to maintain 

and stimulate vegetation and vigour for: 

1.	 0HODOHXFD�KDOPDWXRUXP� 

2.	 Myriophyllum spp. and other submerged aquatic 

plants. 

3.	 Samphire at lake edge. 

4.	 Semi-aquatics: Schoenoplectus spp. Typha 

domingensis and Phragmites australis. 

Limits of acceptable change 

Areal extent: 

Given their critical role in the functioning of the freshwater 

units, any further loss of these keystone species would 

be a matter for great concern. As such, the limit of 

DFFHSWDEOH�RI�FKDQJH�LV����RI�DUHDO�H[WHQW��HYHQ�WKRXJK 

it is acknowledged that at present we do not know that 

extent. Surveys and mapping to set that baseline should 

be a high priority. Ideally, the management target should 

be to reinstate these keystone species to areas they 

have been lost from during the past 20-years, at least. 

Consultations with long-term stakeholders should assist 

with gaining this understanding, and for target setting 

within the Ramsar plan for the site, similar to that done 

for the keystone species in the estuarine-saline units (see 

below). 

Connectivity: 

As noted above these keystone species are critical 

habitat for biota, and as such it is vital that efforts be 

made to reinstate connectivity between these areas 

so that the problem of habitat fragmentation can be 

DGGUHVVHG��7KH�/$&�LV�UHFRPPHQGHG�DV�����DOWKRXJK��DV� 

with areal extent above, it is acknowledged that surveys 

and gaining an historical perspective are high priority 

so that this LAC can be meaningful, and used to set 

management targets. 

There is an urg

keystone species populations (whether they be 

in natural or human-made wetland types) and 

extend their rang going provision of 

the environments needed to support f

ecosystem components and processes. The 

loss of, or severe decline in, keystone species 

population is considered a fundamental change 

in ecologi

7UDIÀF�OLJKW�DVVHVVPHQW 

ent need to secure the core 

e to ensure on-

reshwater 

cal character. 
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6.3.2 Submerged aquatic plant species in the 

estuarine-saline units of the system 
Keystone species status 

•	 the keystone species for the estuarine-saline units are 

the submerged Ruppia spp. Along with plants from 

the Lepilaena genus, these are the only submerged 

aquatic plants found in Australian inland waters with 

salinities greater than 4 ppt (6,200 EC) 

•	 two main species of Ruppia occur: being Ruppia 

megacarpa which was once the dominant plant in 

the North Lagoon and 5� tuberosa which dominated 

the South Lagoon 

•	 other submerged species included Lamprothamnium 

and Lepilaena��%RRQ��������EXW�WKHVH�VSHFLHV�KDYH� 

been lost in recent years from both the North and 

South Lagoon (Geddes, 2003) 

•	 5� megacarpa is a long-lived perennial species that 

generally favours permanent water and persists 

through unfavourable conditions as seeds. The beds 

formed a band between 0 and–1mAHD, which relates 

to an average growing season depth of about 60 cm 

(Seaman, pers. comm.) 

•	 5� tuberosa is an annual that grows at depths of 0.3 to 

���PHWUHV��7KH�SDWFKHV�LW�RFFXSLHV�WKHUHIRUH�VKLIW�ZLWK� 

seasonal variations in water levels. During winter and 

spring 5� tuberosa grows, setting seed and retreating 

to underground turions during summer. It will grow as 

a perennial if conditions are favourable but will act as 

an annual if conditions are not favourable, persisting 

as seeds and turions until conditions improve 

•	 5� tuberosa has a higher salinity tolerance than 

5� megacarpa which coupled with its annual-type 

reproductive strategy allows it to be opportunistic in 

terms of habitat occupation (e.g. recent appearance 

in Lake Albert) 

•	 5� tuberosa seeds and turions occur in a wide band 

which allows those propagules that receive the 

RSWLPDO�ZDWHU�UHJLPH�LQ�DQ\�JLYHQ�VHDVRQ�WR�ÁRXULVK 

and provided they complete their life cycles, replace 

spent seeds and turions in the summer 

•	 waterfowl consume the leaves, seeds and turions of 

Ruppia spp. and beds of the plants provide food and 

VKHOWHU�IRU�PDFURLQYHUWHEUDWHV�DQG�ÀVK��,Q�DGGLWLRQ� 

these plants provide detritus to fuel decomposition 

and thus nutrient and carbon cycling. 

Comparing the historical and current situations 

Historically 5� megacarpa dominated the North Lagoon 

and 5� tuberosa the South Lagoon. To put this in 

perspective, the accounts of the way the Coorong used 

to be from the Ngarrindjeri community and long-term 

ORFDO�ÀVKHUPHQ�DQG�WKHLU�IDPLOLHV�DUH�YHU\�LQVWUXFWLYH� 

Extracts from their oral histories on the subject are 

provided below, with the full descriptions in Section 7. 
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6LQFH�WKH�����V��LW�VHHPV 5� megacarpa has been lost 

from the Coorong altogether and 5� tuberosa has shifted 

from the South Lagoon into patches within the Murray 

Mouth Estuary, North Lagoon and the southern end of 

Lake Albert. The South Lagoon and most of the North 

Lagoon no longer support these or any submerged 

aquatic plants, so that 100km of the 140km long stretch 

from the Goolwa barrages to Salt Creek is now effectively 

unvegetated. This area now supports algae, brine shrimp 

and a ‘detritivore’ faunal assemblage including crabs, 

barnacles and stingrays. 

In order to try to gain a better appreciation of the 

likely former distribution of 5� megacarpa in the North 

Lagoon and Estuary, Seaman (SA DEH, pers. comm., 

2006) produced the predictive distribution map provided 

below. This is based on bathymetry and on observations 

that the species was only found at depths between 

0 and–1m AHD. While it is acknowledged that this is a 

‘prediction’, it is a well informed one, and contrasts starkly 

with a distribution map for 5� megacarpa that would be 

drawn today showing none of this species at all in the 

North Lagoon. There is also good evidence to suggest 

that this predictive map by Seaman may be close to 

the former reality. Apart from the accounts from the 

1JDUULQGMHUL�FRPPXQLW\�DQG�ORFDO�ÀVKHUPHQ��VHH�DERYH 

and Section 7), Dr Mike Geddes, has been studying 

WKH�KHDOWK�RI�WKH�&RRURQJ�VLQFH�WKH�HDUO\�����V�DQG�KH� 

recalls as follows: 

,Q������LW�>5��PHJDFDUSD] was along the inland side of 

the North Lagoon from north of Mark Point to south of 

Dodd Point, almost to Noonameena [see Figure 6 on 

page 13 for these landmarks]. There were dense stands 

to 60 cm tall along the littoral zone to a water depth 

of about 1metre. This represented a band of Ruppia 

100 to 200 metres wide. In my sampling since 2003, 

I have not seen any R. megacarpa growing in the 

North Lagoon’ (M. Geddes, pers. comm.). 

Emergent Typha��ÁRDWLQJ Azolla and submerged Myriaphyllum 
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Figure 24 - Predicted former distribution of Ruppia megacarpa in the North Lagoon and Estuary
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As noted in Section 5.4, the studies of Paton (2005b) 

reinforce the decline of 5��WXEHURVD in the South Lagoon. 

Table 14 (see page 130) compares the abundances of 

5��WXEHURVD�VHHGV�DQG�WXULRQV�LQ������ZLWK�������,Q�PRVW 

cases the reductions in abundance recorded are 

10-15 fold. 

The loss of Ruppia spp. from the Coorong can be 

attributed to three main factors: salinity, turbidity and 

water levels. The salinities of the Coorong have exceeded 

that tolerated by 5� megacarpa. However, areas are still 

available that have not exceeded the salinity tolerance 

of 5� tuberosa , yet these areas still do not support its 

growth, suggesting other factors at work. Increased 

turbidity and sedimentation rates (see Section 6.2) have 

also limited Ruppia spp. growth and recruitment by 

limiting light penetration into the water column or by 

physically smothering or burying the seeds and/or turions 

to a depth where germination will not be successful. 

The loss of swans and ducks from the Coorong lagoons 

was seen by the Ngarrindjeri elders as a critical loss of 

ecological function because by feeding on the turions 

and seeds, the swans and ducks would turn over the 

sediment and thus bring propagules into more favourable 

positions for germination and growth. (George Trevorrow, 

pers. comm.). 

Further limitations to Ruppia spp. growth and recruitment 

are caused by unfavourable changes or lack of changes 

in water levels at critical times (see Section 6.4). Examples 

include: 

1.	 If water levels drop too early in the growing season, 

the plants will not complete their life cycles and 

thus new seeds and turions will not be added to the 

propagule pool, thus diminishing its reproductive 

capacity over time. 

2. If the water levels rise too rapidly the plant growth may 

not match the water level rise and with current high 

levels of turbidity causing reduced light penetration, 

it may not be able to access enough light to grow. 

3.	 If water level changes either up or down in winter or 

spring when the propogules are establishing, then 

the young plants may face either ‘drowning’ or 

desiccation. 

As a consequence of losing these keystone species, 

all other ecosystem components and processes in the 

Coorong will be adversely affected. One major change 

expected is a shift in the nutrient cycling processes 

DZD\�IURP�GHQLWULÀFDWLRQ�DW�KLJK�VDOLQLWLHV�DQG�ZLWK� 

poor plant cover, leading to phosphorus limitations. This 

PD\�GLUHFW�HQHUJ\�ÁRZ�WRZDUGV�DOJDH�DQG�WKXV�EULQH 

shrimp rather than towards Ruppia��KDUG\KHDG�ÀVK�DQG� 

their dependent biota. Another is a loss of key plant 

food sources for higher trophic levels, either directly 

through lack of seeds and turions for herbivorous birds, 

or indirectly through the subsequent loss of hardyhead 

ÀVK�WKDW�IHHG�SLVFLYRURXV�ELUGV�DQG�ODUJH�ÀVK��7KHUHIRUH�� 

keystone species loss promotes the establishment of 

an alternate ecological state. In this case this alternate 

state has algae dominating over plants. Such a shift 

in ecological character may be irreversible once it 

becomes established. 

In short, the loss of Ruppia VSS��IURP�DURXQG�����RI�LWV� 

former habitat range in the Coorong is leading to a 

major ,and possibly irreversible, change in the ecological 

character of the Murray Mouth Estuary and Coorong 

lagoons. Ruppia spp. are the most saline tolerant aquatic 

plants, so if salinities exceed their tolerances, the only 

primary producers that can colonise the area are algae. 

Algae do not support the ecosystem components and 

processes that aquatic plants do, therefore ecological 

character changes at a whole site scale. 

,Q�WKH�&RRURQJ��WKH�HFRV\VWHP�KDV�EHHQ�VR�VLPSOLÀHG� 

since the loss of Ruppia spp. that algae and brine shrimp 

have been the dominant biota in the South Lagoon and 

southern North Lagoon since spring 2005. The consequent 

ORVV�RI�ÀVK�WKDW�GHSHQGHG�RQ�Ruppia spp. habitat has 

seen an increase in chironomid larvae and a shift in bird 

DVVHPEODJHV�DZD\�IURP�ÀVK�HDWHUV�WR�WKRVH�WKDW�ZLOO�IHHG 

RQ�EULQH�VKULPS��VXFK�DV�%DQGHG�6WLOWV���7KH�ORVV�RI�IRRG�IRU� 

ÀVK�HDWLQJ�ELUGV�LQ�WKH�&RRURQJ�ODJRRQV�KDV�LQ�WXUQ�VHHQ 

a reduction in breeding effort by some species (see 

Section 5.3) and a congregation of these species 

at the Murray Mouth and Estuary which is placing 

disproportionably high pressure on the remnant wetlands 

DQG�ÀVK�VWRFNV�LQ�WKH�HVWXDULQH�DUHDV��,Q�HVVHQFH�� 

the estuarine Coorong ecosystem components and 

processes are now only supported in a 30km stretch 

from Goolwa barrages to Pelican Point, which represents 

OHVV�WKDQ�����RI�WKH�RULJLQDO�HVWXDULQH�HFRV\VWHP�DUHD� 

indicating that a comprehensive shift in ecological


character is underway.


Implications for other primary determinants 


of ecological character


Salinity (Section 6.1):


High salinity levels impact on keystone plant species


(5��PHJDFDUSD especially), and restrict the habitat


options of other biota. 


Turbidity (Section 6.2):


Dense stands of Ruppia spp. would protect the substrate


from resuspension by dampening turbulence thereby


UHGXFLQJ�WXUELGLW\�OHYHOV��3ODQWV�DOVR�DFW�DV�SK\VLFDO�ÀOWHUV 

of suspended sediments, trapping sediments and 
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Ruppia sp. keystone species of the Coorong. The loss of this signals a major change in the ecological character of the Coorong lagoons. 

thereby decreasing sediment transportation and water 

column turbidity. Note: trapping suspended solids 

and reducing turbidity, ultimately threatens the plants 

FDSDFLW\�WR�SKRWRV\QWKHVL]H� 

Water levels (Section 6.4): 

Keystone species status may alter water levels indirectly 

by changing erosion and sediment deposition patterns 

and thus bathymetry and topography. 

Habitats (Section 6.5): 

%\�GHÀQLWLRQ�NH\VWRQH�VSHFLHV�VWDWXV�KDV�WKH�FDSDFLW\�WR� 

LQÁXHQFH�DOO�RWKHU�HFRV\VWHP�FRPSRQHQWV�DQG�SURFHVVHV 

and thereby determine nutrient cycling, food web 

structure and the various aspects of habitat availability 

(see Section 3).


Flows (Section 6.6):


Flow rates and turbulence are likely to be dampened by


submerged vegetation to some extent.


Asset Plan 2005 targets 

Interim targets: 

Ruppia megacarpa—from the annual low tide level to 

one metre below the annual minimum low tide mark, 5�� 

megacarpa�DEXQGDQFH�ZLOO�EH�����FRYHU� 

5� tuberosa—maintain water levels in South Lagoon for 

5�WXEHURVD��$LP�IRU�����FRYHU� 

Limits of acceptable change 

Given their critical role as keystones of the ecological 

character of the estuarine-saline units, the apparent loss 

of Ruppia megacarpa from the North lagoon and the 

VLJQLÀFDQW�GHFOLQH�RI 5��WXEHURVD in the South Lagoon is 

a matter of grave concern for this Ramsar site. 

The Asset Plan’s interim targets provide a starting point 

IRU�PDQDJHPHQW�DFWLRQ��DQG�WKHVH�ZLOO�EH�YHULÀHG�RU� 

PRGLÀHG�RQFH�IXUWKHU�ZRUN�LV�GRQH�RQ�WKH�SUHGLFWLYH 

mapping for both Ruppia species (see Figure 24). As 

noted above, observations by local stakeholders and 

There is an urg

keystone species populations around the Murray 

Lagoon and extend their rang

going estuarine ecosystem functionality. The 

loss of, or severe decline in, keystone species 

populations is considered a fundamental change 

in ecolog

these units keystone species coverage is less than 

����RI�RULJLQDO� 

7UDIÀF�OLJKW�DVVHVVPHQW 

ent need to secure the core 

Mouth Estuary and the northern end of North 

e to ensure on-

ical character. It is estimated that in 

long-time researchers (see above) suggest that the 

predictive map produced for 5��PHJDFDUSD may well 

UHÁHFW�WKH�IRUPHU�H[WHQW�RI�WKH�LV�VSHFLHV�LQ�WKH�1RUWK� 

Lagoon. 

Irrespective of the estimates of the former areal extent 

and the targets set by the Asset Plan, the LAC for these 

NH\VWRQH�VSHFLHV�KDV�WR�EH�����$Q\�IXUWKHU�ORVV�FDQQRW�EH 

tolerated if the ecological character of the estuarine and 

saline system units is to be recovered. 

As was noted for the keystone species of the freshwater 

units (see Section 6.3.1), these species are critical 

habitat for biota, and a primary food source for many 

RI�WKH�5DPVDU�VLJQLÀFDQW�ELUGV�DQG�ÀVK�RI�WKLV�VLWH�� 

As such, it is vital that efforts be made to reinstate 

connectivity between these areas so that the problem 

of habitat fragmentation can be addressed. The LAC for 

FRQQHFWLYLW\�LV�UHFRPPHQGHG�DV�����DOWKRXJK��DV�ZLWK 

areal extent above, it is acknowledged that surveys and 

gaining an historical perspective are high priority so 

that this LAC can be meaningful, and used to set 

management targets. 
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Q 6.4 Water levels 

6.4.1 Water levels in the freshwater units of 

the system 
Water level status 

•	 the water levels of Lakes Alexandrina and Albert 

DUH�UHJXODWHG�E\�LQÁRZV�IURP�WKH�5LYHU�0XUUD\�DQG� 

RXWÁRZV�WKURXJK�RSHQLQJ�RI�EDUUDJHV�JDWHV��VHH 

Figure 6, page 13) 

•	 Lake Alexandrina and Lake Albert combined hold 

����*/�DW�����P$+'��DQG�����*/�DW�����P$+'� 

�':/%&������� 

•	 the low points of Lake Alexandrina (and thus the 

deepest points) occur at approximately -4.0mAHD. 

This means that at 0.75mAHD the deepest areas in 

the middle of the lake are 4.75m deep. Whilst the 

¶DYHUDJH·�GHSWK�LV�DSSUR[LPDWHO\����PHWUHV��%DNHU�� 

2000), wind action across the lake surface can vary 

ODNH�OHYHOV�FRQVLGHUDEO\��DYHUDJH�ZLQG�VSHHG���NP 

K����%RXUPDQ�HW�DO�������� 

•	 barrage construction connecting the islands in 

the southern part of Lakes Alexandrina (and thus 

FRQWUROOLQJ�5LYHU�0XUUD\�RXWÁRZV��FRPPHQFHG�LQ����� 

DQG�ZDV�FRPSOHWHG�LQ�WKH�HDUO\�����V��7KH�EDUUDJHV� 

were initially built to provide fresh water for the local 

community and passage for river craft. In more recent 

times the barrages, and therefore the lake levels, have 

been managed primarily to ensure irrigation supply 

through summer when River Murray and EMLR tributary 

LQÁRZV�DQG�UDLQIDOO�DUH�ORZHVW��DQG�HYDSR�WUDQVSLUDWLRQ 

is greatest 

•	 WKH�EDUUDJHV�KDYH�EHHQ�RSHUDWHG�RQ�D�¶ÀOO�DQG�VSLOO· 

rule meaning that water was released when lake levels 

reached 0.75m AHD until lake levels dropped to 0.45m 

AHD when they are closed to ensure enough storage 

for the coming irrigation season 

•	 WKH�¶ÀOO�DQG�VSLOO·�UXOH�KDV�FUHDWHG�D�VWDWLF�ZDWHU� 

regime (see Section 6.3.1), with periodic and rapid 

draw downs, usually in late winter and/or early spring 

when ecological components and processes required 

higher levels and slow drawdown, if any (see ideal 

K\GURJUDSKV�IURP�WKH�$VVHW�3ODQ��':/%&��������EHORZ� 

•	 WKH�VWDWLF�ZDWHU�UHJLPH�KDV�VLPSOLÀHG�WKH�FRPSOH[LW\ 

of ecosystem processes and components that 

occur under a variable water regime. For example, 

the decline of emergent plants reliant on sexual 

reproduction (see preceding section) 

•	 LQ�WKH�SHULRG�EHWZHHQ������DQG������WKHUH�ZHUH� 

seven periods when the barrages were closed 

continuously for more than 200 days with the longest 

period exceeding 643 days. The lowest level Lake 

Alexandrina dropped to during that time was 

0.31m AHD 

•	 D�QHZ�%DUUDJH�2SHUDWLQJ�6WUDWHJ\��%26��LV�EHLQJ� 

developed at present to better utilise water available 

GXULQJ�ORZ�ÁRZ�FRQGLWLRQV�DQG�PLPLF�QDWXUDO�ZDWHU� 

UHJLPHV��VHH�$VVHW�3ODQ��':/%&������� 

•	 water levels in the Tributaries are primarily controlled 

by catchment run-off and groundwater discharge. 

Groundwater levels surrounding the Tributary wetlands 

do not appear to be changing even though salinities 

are increasing (see Section 6.1). This suggests that 

more saline water will be drawn into the wetlands over 

time from the marginal parts of the discharging aquifer 

•	 the mouth of Currency Creek can be periodically 

dried out by wind pushing water out of the wetland 

and into Lake Alexandrina. This may increase the draw 

on the discharging aquifer and contribute to declining 

LQÁRZV�DQG�WKXV�ORZHU�ZDWHU�OHYHOV�LQ�WKH�IXWXUH� 

Comparing the historical and current situations 

%HIRUH�(XURSHDQ�VHWWOHPHQW��ODNH�OHYHOV�VWDUWHG�WR 

rise from groundwater inputs entering the lakes prior 

WR�WKH�ÀUVW�UDLQV�LQ�ODWH�DXWXPQ��SUHVXPDEO\�GULYHQ 

by decreasing atmospheric pressure). Levels would 

steadily rise through winter, driven by EMLR (Eastern 

0RXQW�/RIW\�5DQJHV��WULEXWDU\�LQÁRZV��UDLQIDOO�RQ�WKH 

lakes and groundwater inputs, with levels peaking in 

ODWH�VSULQJ²HDUO\�VXPPHU�ZKHQ�5LYHU�0XUUD\�ÁRZV�FDPH 

from the headwaters. Over summer, water levels would 

slowly drop when evaporation exceeded trickling inputs 

from draining groundwater and the tributaries of Lake 

Alexandrina. 

Lake levels now vary with season; being high in winter 

and lower in summer. Levels vary considerably due 

WR�KLJK�YDULDELOLW\�LQ�5LYHU�0XUUD\�DQG�WULEXWDU\�LQÁRZV� 

and climatic factors such as rainfall, wind, tides and 

evaporation. However, the water levels of the lakes are 

now far less variable than in the past and remain static or 

may drop abruptly during late winter–early summer when 

key ecological components and processes require a 

gradual rise and fall in water level. 

Figure 25 below shows that under the current regime 

WKH�ODNH�OHYHO�VLWV�EHWZHHQ������WR����P�$+'�IRU� 

DSSUR[LPDWHO\�����RI�WKH�WLPH�DQG�LV�JUHDWHU�WKDQ����P 

$+'�����RI�WKH�WLPH��8QGHU�D�QDWXUDO�UHJLPH��ZDWHU� 

levels rose and fell such that higher levels were only 

VHHQ�UHODWLYHO\�EULHÁ\�HDFK�VHDVRQ��WKDW�LV�����P�$+'� 

ZDV�RQO\�H[FHHGHG�DERXW����RI�WKH�WLPH�FRPSDUHG�WR 

������7KHVH�FKDQJHV�KDYH�HIIHFWLYHO\�VHHQ�D�GDPSHQLQJ� 

RI�����RI�WKH�WHPSRUDO�VHDVRQDO�YDULDWLRQ�ZKLFK�KDV� 

changed the fringing 500 metres or more of lake habitat 

from variable depth and ephemeral, to static depth and 

permanent. 
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Figure 25 - Comparison of daily water levels at Milang (Lake Alexandrina) under natural and current conditions 
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(Asset Plan, DWLBC, 2005) 

The barrages that control lake levels were built in the 

����²����V�RQ�OLPHVWRQH�RXWFURSV��RU�UHHIV��WKDW�IRUPHG 

part of the old sea bed prior to the formation of the 

Sir Richard and Younghusband Peninsulas. This reef or 

limestone outcrop connects Tauwitcherie, Mundoo, Ewe 

and Hindmarsh Islands at approximately 0.3m AHD, whilst 

WKH�VSLOO�KHLJKW�RI�WKH�EDUUDJHV�LV����� P�$+'��HIIHFWLYHO\� 

raising lake levels by about 50cm at capacity. Although, 

as can be seen above in Figure 25, the lake is typically 

operated between 0.6 and 0.75 m AHD. This is to minimise 

stress on the barrage structures that were not designed to 

hold water for extended periods above this height, and 

DOVR�HQVXUH�LUULJDWLRQ�VXSSOLHV�DUH�PHW�DW�OHDVW�����RI�WKH� 

WLPH��0'%&�5LYHU�0XUUD\�:DWHU�VWDII��SHUV��FRPP��� 

Implications for other primary determinants 

of ecological character 

Salinity (Section 6.1): 

In general, when lake levels are lower, the water is 

saltier due to the combined impacts of evaporation 

exceeding inputs and a relatively high contribution of 

groundwater in localised discharge areas. Conversely, 

when lake levels are high, the water is generally fresher 

because of relatively high inputs versus evaporation, 

and thus, dilution of residential water. Localised highly 

saline patches can occur where sea water ingresses, for 

example Holmes Creek on Hindmarsh Island and the lake 

side of the barrages. 

Turbidity (Section 6.2): 

Erosion of the lakeshore is accelerated if water levels 

are maintained at 0.55m AHD; a height where highly 

erodable soils are susceptible. Rates of sedimentation 

are accelerated when variations in water regime 

are dampened and residence time increases 

(see Section 4.1.4). 

Keystone species (Section 6.3): 

Water levels are a key determinant of the patterns and 

extent of submerged and emergent aquatic plants which 

are the keystone assemblages for the freshwater units 

(see Section 6.3). 

Habitats (Section 6.5): 

Water levels are a key determinant of all aspects of 

habitat availability and thus the patterns and extent of 

all ecosystem components and processes. Water level 

determines water regime at a habitat or ‘biotic’ scale 

(that is, at higher elevation, components and processes 

have a more spatially variable and ephemeral water 

regime than at lower elevation where water is more 

permanent, although still highly variable in depth, 

see Section 6.5). Static water regimes lead to simple 

communities. Water level changes connect habitats 

across time and space. 
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Flows (Section 6.6): 

:DWHU�OHYHOV�DQG�ÁRZV�DUH�LQWLPDWHO\�FRQQHFWHG� 

&KDQJHV�LQ�ÁRZV��LQWR�DQG�RXW�RI�D�V\VWHP��GULYH�ZDWHU� 

level changes by changing the input to output ratios. 

Changes in water levels through a range of processes 

�H�J��ZLQG�GULYHQ�¶WLOW·�RI�WKH�ODNH�VXUIDFH��FDQ�GULYH�ÁRZV� 

by providing head differences (see Section 6.6). 

Asset Plan 2005 targets 

�,QWHULP�WDUJHWV³':%/&������� 

Water levels to stimulate vegetation growth (including 

submerged aquatics, samphire etc.): 

9DU\�ODNH�OHYHO�EHWZHHQ�����DQG����P�$+'��LQ�ODWH 

spring to summer or every second year for a minimum of 

60 days. Water level fall does not exceed 2cm/day for 

30 days. 

:DWHU�OHYHOV�WR�H[SRVH�PXGÁDWV�LQ�VXPPHU�IRU�PLJUDWRU\ 

waders: Lakes Alexandrina and Albert: manipulate lake 

level to 0.60 m AHD spring and summer, every second 

year and for a minimum of 60 days. 

0DLQWDLQ�DQG�HQKDQFH�KDELWDW�IRU�QDWLYH�ÀVK� 

0DLQWDLQ�PD[LPXP�ODNH�OHYHOV�RYHU�ZLQWHU�XS�WR�����P 

AHD for channel inundation and allow variation between 

0.6 and 0.7m AHD during spring and summer, every year. 

0RUH�IUHTXHQW�HVWXDULQH�ÀVK�VSDZQLQJ�DQG�UHFUXLWPHQW� 

(OHYDWHG�ODNH�OHYHOV�DW�0XQGRR�%DUUDJH�WR�����P $+' 

EHWZHHQ�-XQH�DQG�6HSWHPEHU��HDFK�\HDU�IRU�VPDOO 

ERGLHG�ÀVK� 

Limits of acceptable change 

Lake levels need to be drawn down in summer and 

raised in winter in order to mimic natural, seasonal 

variations, thereby reducing erosion and allowing for 

expansion of more complex ecological communities. 

7KH�FXUUHQW�SURSRVDO�FRQWDLQHG�LQ�WKH�$VVHW�3ODQ��':/%&�� 

2005) is to have a rate of rise and fall of no more than 

2cm per day in the pattern described below (see Figure 

26). This is being tested at present and developed as 

on-going work of the Lakes and Coorong Environmental 

Flows Working Group (multi-agency working group 

FRQYHQHG�E\�':/%&�� 

Until this further work is done, no LAC is recommended 

for now. 

Tauwitchere barrage. Operations of the barrages are critical in determining 

water levels both in the lakes and downstream 
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components and processes. The current regime 

is counter-seasonal to the natural one and too 

static to support the full complement of the lakes’ 

biota. Species reliant on variable water levels are 

under-represented and at risk of local extinction. 

7UDIÀF�OLJKW�DVVHVVPHQW 

Lake levels are a key determinant of all ecosystem 
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Figure 26 - Proposed revised hydrograph for the lakes (Asset plan, DWLBC, 2005) 
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6.4.2 Water levels in the estuarine-saline units 

of the system 
Water level status 

•	 water levels in the Murray Mouth Estuary naturally 

YDU\�ZLWK�WLGHV��ZLQGV�DQG�/DNH�$OH[DQGULQD�LQÁRZV�� 

typically being higher in winter than summer. Under 

current conditions the tidal signal does not persist more 

WKDQ���NP�QRUWK�RI�*RROZD�%DUUDJH�LQWR�WKH�1RUWK 

Lagoon (at Pelican Point the signal is weak) and this is 

the area currently providing estuarine habitat 

•	 water levels in the Coorong undergo a seasonal 

cycle of up to ~0.7m in range, higher levels tending 

to occur in late winter to early spring and lower in late 

summer-early autumn. This seasonal variation is due 

to a combination of variation in sea level outside the 

Mouth and back-up due to discharge through the 

barrages. Shorter term water level variations of ~0.05 m 

typically are due to the ‘tilting’ of the waters’ surface 

by the wind. Tidal level variation is important near the 

Murray Mouth (Webster, 2005) 

•	 if the Murray Mouth is open, the volumes of sea water 

entering and exiting the Estuary on any given tide 

cycle is equal. If the Murray Mouth is restricted, the 

volume of water entering the Coorong exceeds that 

which leaves on any given tidal cycle and water levels 

in the lagoons increase on each tide cycle, being 

lowered again by evaporation of the ‘sea’ water 

•	 the Murray Mouth has been kept open with dredges 

since October 2003. The dredged channel connecting 

the Coorong to the Murray Mouth is successfully 

allowing tidal exchange such that water levels in the 

&RRURQJ�DUH�QRW�EHLQJ�HOHYDWHG�E\�JUHDWHU�LQÁX[�WKDQ 

HIÁX[�RI�VHD�ZDWHU��VHH�6HFWLRQ��� 

•	 although the North Lagoon is a permanent 

waterbody, the area of inundation varies both 

diurnally and seasonally with water level variations 

GULYHQ�E\�YDULDWLRQV�LQ�WLGH�DQG�LQÁRZV 

•	 water levels in the South Lagoon vary seasonally by 

DSSUR[LPDWHO\����P��/DPRQWDJQH�HW�DO����������EHLQJ 

higher in winter and lower in summer, resulting in the 

VHDVRQDO�H[SRVXUH�RI�H[WHQVLYH�DUHDV�RI�PXGÁDWV 

•	 at its southern end, the South Lagoon grades through 

an annually drying section into a series of shallow and 

ephemeral salt lakes where water levels vary from 

subsurface in late summer to about 30cm depth in 

late winter to early spring. 

Murray Mouth and Estuary 
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Comparing the historical and current situations 

$FFRUGLQJ�WR�1R\H���������FKDQJHV�LQ�WKH�ZDWHU�OHYHOV�LQ� 

WKH�&RRURQJ�FDQ�EH�¶«�FODVVLÀHG�LQWR�WKUHH�PDLQ�W\SHV�� 

wind-induced short period changes of a foot or so (sic ), 

with a time scale of days, in which opposite ends of each 

lagoon move out of phase with each other; short period 

increases in levels in the North Lagoon which occur 

when the barrages at the north end of the Coorong 

are opened for several days at a time; and seasonal 

variations of up to four feet (sic ). Water level changes in 

(QFRXQWHU�%D\�LQFOXGLQJ�WLGHV�DUH�DOVR�DFNQRZOHGJHG�DV 

SHQHWUDWLQJ�WKURXJK�WKH�0RXWK�WR�LQÁXHQFH�OHYHOV�ZLWKLQ 

the Coorong.’ 

‘As long as the Mouth is open, the seasonal variation 

in sea level appears to penetrate the length of the 

&RRURQJ�DQG�LV�QRW�OLNHO\�WR�EH�VWURQJO\�LQÁXHQFHG�E\ 

the degree of Mouth opening. Conversely, the water 

level response of the Coorong to barrage discharges 

is likely to be affected by which barrage is discharging 

and by the degree of channel constriction in the 

0RXWK�UHJLRQ��6LJQLÀFDQW�VKRUWHU�SHULRG�ZDWHU�OHYHO� 

variations are caused by the wind which tilts the water 

along the lagoon basins one way or the other and by 

the tides which penetrate into the northern end of the 

North Lagoon.’ 

The major changes in water levels induced by euro-

anthropogenic factors are counter-seasonal peaks 

in level (levers—barrage releases and Murray Mouth 

dredging), persistent high water levels (lever—Murray 

Mouth dredging) and dampened intra-seasonal variation 

IURP�UHGXFHG�JURXQGZDWHU�DQG�VXUIDFH�LQÁRZV�GLUHFWO\ 

into the Coorong. 

Implications for other primary determinants 

of ecological character 

Salinity (Section6.1): 

‘The rise and fall of water level pumps water from one 

part of the Coorong to another. The balance between 

evaporation and water exchange caused by water level 

change results in a seasonal cycle of salinity variation in 

the South Lagoon and determines overall salinity levels 

there. Thus, manipulation of water levels in the system 

through dredging of the Mouth or varying barrage 

discharges has implications for the salinity regime and 

for the exchange of other materials such as nutrients.’ 

(Webster, 2005). 

Turbidity and sedimentation (Section 6.2): 

Sedimentation in the Murray Mouth area can reduce 

tidal exchange, which in turn can increase turbidity and 

nutrient concentrations. 

Keystone species (Section 6.3):


Water levels are a key determinant of the patterns and


extent of the submerged aquatic plants (Ruppia spp.)


which are the keystone species for the Coorong system.


Habitats: (Section 6.5):


Water levels are a key determinant of all aspects of


habitat availability and thus the patterns and extent of


all ecosystem components and processes. Water level


determines water regime at a habitat or ‘biotic’ scale


�L�H��ZDWHU�OHYHO�GHWHUPLQHV�H[WHQW�RI�PXGÁDW�H[SRVXUH 

and thus whether waders can access macroinvertebrates 

and other food types living in and on them, see Section 

6.5). Water level changes also connect habitats across 

time and space. 

Flows (Section 6.6): 

The degree of openness of the Mouth is of critical 

importance in the way the system exchanges water with 

the sea and with setting water levels within the Coorong 

/DJRRQV��5LYHU�0XUUD\�LQÁRZV�PRVW�VWURQJO\�DIIHFW�ZDWHU� 

levels in the Murray Mouth Estuary. 

Asset Plan 2005 targets: 

�,QWHULP�WDUJHWV³':%/&������� 

Water levels to enhance Ruppia megacarpa 

and 5� turberosa: 

Ruppia megacarpa—from the annual low tide level to 

one metre below the annual minimum low tide mark, 

5��PHJDFDUSD�DEXQGDQFH�ZLOO�EH�����FRYHU��0DS�RI� 

expected 5��PHJDFDUSD distribution to be provided. 

5� tuberosa—maintain water levels in the South Lagoon 

for 5��WXEHURVD��$LP�IRU�����FRYHU��0DS�RI�H[SHFWHG� 

5��WXEHURVD GLVWULEXWLRQ�WR�EH�SURYLGHG��%HWZHHQ���� 

DQG����P�$+'�IRU�PLQLPXP�RI����GD\V��6HSWHPEHU�WR 

December. 

Establish invertebrate populations in the South Lagoon. 

Maintain water level between 0.1m and 0.2 m, minimum 

RI����GD\V��6HSWHPEHU�WR�)HEUXDU\� 

:DWHU�OHYHOV�WR�H[SRVH�PXGÁDWV�LQ�VXPPHU� 

�,QWHULP�WDUJHWV�³':%/&������� 

North Lagoon: No greater than 0.3 to 0.5m AHD in 

November to February, every year, and for a minimum of 

���GD\V� 

South Lagoon: Maintain between 0.1 to–0.2m AHD from 

November to February, every year, and for a minimum of 

���GD\V� 

Maintain sediment size range and establish target 

RUJDQLF�FDUERQ�FRQWHQW�LQ�PXGÁDWV� 

1RUWK�/DJRRQ������WR����P�IRU�PLQLPXP�RI����GD\V�� 

August to October. 
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Limits of acceptable change 

Coorong lagoon levels need to vary with a natural 

pattern of high water levels in winter and low in summer. 

Seasonal, short term and tidal patterns are lost if there is 

LQVXIÀFLHQW�LQÁRZ�RU�FRQQHFWLYLW\�WR�WKH�6RXWKHUQ�2FHDQ 

via the Murray Mouth and thus an open Murray Mouth at 

all times is essential. 

LAC—Murray Mouth Open 100% of the time, 

SUHIHUDEO\�YLD�ULYHU�ÁRZV�WKDQ�GUHGJHV 

In terms of LAC for water levels, variation across time and 

space and absolute depths at critical times, are the key 

parameters. The Lakes and Coorong Environmental Flows 

Working Group have developed the proposed ideal 

hydrograph in Figure 27 below. This proposal integrates 

the Asset Plan targets into an ecological envelope of 

target water depths throughout the year and will be 

tested in terms of capacity to achieve the hydrograph 

and observed ecological outcomes from delivery. 

Until this further work is done, no LAC is recommended 

for now. 

The recent closure/restrictions of the Murray 

Mouth created adverse water levels in the 

Coorong which showed the vulnerability of 

an urg

components and processes that were damaged 

by high water levels in the early 2000s. 

7UDIÀF�OLJKW�DVVHVVPHQW 

the whole ecosystem to water levels. There is 

ent need to re-establish the ecosystem 
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Figure 27 - Proposed ‘ideal’ hydrographs for the North and South Lagoon (Asset Plan, DWLBC, 2005) 
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Q 6.5 Habitat availability, particularly 

temporal and spatial connectivity 

Habitat availability is an overarching term for all aspects 

of habitat use and requirements. Habitat availability 

varies naturally over time and space driven by 

geomorphology, climate and hydrology but in order for 

a site to support its dependent biota, the right habitat 

type(s) need to be available in the right condition at 

the right time(s). If habitats change, or are not available 

for extended periods, then the ecological character 

will change through resultant changes in ecosystem 

components and processes. Measures of habitat 

availability, and therefore the capacity of a site to 

support resident and transient species and assemblages 

and maintain its ecological character, include: 

•	 WKH�YDULHW\�DQG�VSHFLÀF�W\SH�V��RI�KDELWDW�V� 

(e.g. number of different Ramsar wetland

types present)


•	 how accessible they are to the relevant species 

(e.g. provision of seasonal water level variations 

UHTXLUHG�IRU�ZDGHUV�WR�IHHG�RQ�PXGÁDWV� 

•	 the extent of habitat compared to the competitive 

pressure for that habitat 

•	 the condition of the habitat (e.g. status of keystone 

species) 

•	 the degree of temporal and spatial connectivity 

between required habitats (e.g. integrity of habitats 

connections along migration paths). 

The freshwater and estuarine-saline units are considered 

together in this section because of the high degree of 

connection required between the fresh, estuarine and 

saline environments at this site. 

Habitat status 

•	 twenty-three different Ramsar wetland types are 

interconnected across the Coorong and Lakes Ramsar 

site, ranging from freshwater soaks and wetlands with 

salinity at or below rainwater levels to hypersaline 

lagoons with salinity levels greater than sea water 

•	 freshwater aquatic, plant-based habitats are restricted 

to near shore (littoral) locations around the Lakes, 

tributary wetlands, the Lake islands, natural 

DQG�DUWLÀFLDO�FKDQQHOV�DQG�LQ�SDWFKHV�DURXQG 

freshwater soaks 

•	 remnant freshwater aquatic communities are 

dominated by plants that reproduce vegetatively. 

Those that rely on the alternative strategy of sexual 

reproduction are now under-represented 

•	 transitional areas, such as the Lake islands and 

FRQÁXHQFHV�WKDW�FRQQHFW�GRPLQDQW�ZHWODQG�W\SHV 

are critical in terms of providing habitat availability in 

different seasons and locations and allowing species 

to move between habitats as required (for example, 

LVODQG�FKDQQHOV�DOORZ�PRYHPHQW�RI�GLDGUDPRXV�ÀVK� 

between fresh and saline habitats—see Section 5.6.3) 

•	 estuarine aquatic plant species (e.g. Ruppia spp.) are 

restricted to remnant patches in the Murray Mouth 

Estuary and the North Lagoon and new patches are 

forming in the southern end of Lake Albert 

•	 woodlands are under-represented except in the 

ephemeral wetlands south of the South Lagoon where 

VLJQLÀFDQW�DUHDV�RI�Melaleuca halmatuorum occur. 

River Red Gums only occur in the riparian areas of 

the Tributaries. 

Comparing the historical and current situations 

Extensive and permanent freshwater wetlands 

dominated by Phragmites australis once connected 

the River Murray to Lake Alexandrina prior to European 

settlement. This area is now referred to as the ‘reclaimed 

swamps’ irrigation area. The cleared land is lower in 

elevation than the River Murray and is dominated by 

dairy pastures that require an Environmental and Land 

Management Allocation of water to be applied under 

water license to ensure that the pastures are always 

draining downwards and saline groundwater is not 

allowed pushed up into the root zone of the pastures 

E\�KHDG�SUHVVXUH�IURP�WKH�5LYHU�0XUUD\��VHH�50&:0%�� 

2002). This area is not part of the Ramsar site but lies 

immediately upstream of Lake Alexandrina and has 

KLVWRULFDOO\�SURYLGHG�ÁRZV�DQG�KDELWDW�FRQQHFWLYLW\ 

between Lake Alexandrina and the River Murray. 

The lakes are now more turbid, more saline, deeper on 

average, and more static in water regime than they were 

QDWXUDOO\��7KLV�KDV�OHDG�WR�D�VLPSOLÀFDWLRQ�RI�WKH�IUHVKZDWHU� 

habitats and a reduction in diversity and abundance 

of keystone submerged and emergent aquatic plants. 

Habitats that require a variable water regime with cool, 

FOHDU�ÁRZLQJ�ZDWHU��DW�OHDVW�GXULQJ�WKH�ZLQWHU�DQG�VSULQJ� 

months, are now very rare within the Ramsar site and 

tend to support threatened species that depend on this 

variable water regime. In particular, habitats that can 

support short-lived Murray Hardyhead and both Yarra 

and Southern Pygmy Perch are now critically under-

UHSUHVHQWHG��VXJJHVWLQJ�WKDW�ORVV�RI�WKHVH�ÀVK�VSHFLHV�LV� 

imminent under the current management regime. These 

habitats now only occur in the tributaries, a few lake 

fringing wetlands, irrigation channels and the lake islands. 
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7KH�UHGXFWLRQ�LQ�5LYHU�0XUUD\�ÁRZV�DQG�WKH�FRQVWUXFWLRQ� 

RI�WKH�EDUUDJHV�LQ�WKH�����²����V�KDV�LPSDFWHG�RQ 

habitat connectivity at a whole site level. The almost 

complete loss of species such as the diadramous 

lampreys clearly indicates the adverse impacts of these 

VWUXFWXUHV��%HIRUH�WKH�EDUUDJHV�ZHUH�EXLOW��SULPH�DQJOLQJ� 

species such as Mulloway were caught in backwaters 

of the freshwater units when they came in to feed in the 

SURGXFWLYH�ZHWODQG�DUHDV��6LPLODUO\��LQ�WKH�ÀUVW�IHZ�\HDUV 

DIWHU�EDUUDJH�FRQVWUXFWLRQ��ÀVKLQJ�ZDV�H[FHSWLRQDOO\� 

HDV\�QHDU�WKH�EDUUDJHV�EHFDXVH�WKRXVDQGV�RI�ÀVK�ZRXOG� 

congregate on either side trying to pass either from fresh 

to estuarine environments or vice versa. A sequential 

VKLIW�LQ�ÀVK�VSHFLHV�DVVHPEODJHV�ZDV�REVHUYHG�E\�DQJOHUV 

in the period after the barrages were constructed 

�*UXQG\��������ZKLFK�UHÁHFWHG�DGYHUVH�FKDQJHV�LQ 

habitat connectivity rather than degradation of habitat 

condition per se. 

The estuarine component of the Ramsar site has also 

declined in areal cover and habitat condition. Under 

natural hydrological conditions, estuarine habitats were 

provided from the Murray Mouth to the southern end of 

the South Lagoon with patches of hypersaline habitat at 

WKH�QRUWKHUQ�HQG�RI�6RXWK�/DJRRQ�ZKHUH�WKH�LQÁXHQFH� 

of freshwater inputs from either the north (River Murray) 

or the south (South East surface and groundwater 

LQÁRZV��ZDV�PLQLPDO��&XUUHQWO\��HVWXDULQH�FRQGLWLRQV� 

only occur between Goolwa channel and Pelican Point 

�DSSUR[����NP�LQ�OHQJWK���7KLV�UHSUHVHQWV�OHVV�WKDQ�����RI� 

the original estuarine habitat and now supports all the 

estuarine ecosystem components and processes that 

once occurred throughout the Coorong Lagoons. 

Simultaneously, there has been an increase in hypersaline 

habitats (salinity greater than sea water) (see Section 

6.1) that are also highly turbid (see Section 6.2) and 

thus unable to support keystone species such as Ruppia 

spp. (see Section 6.3). The loss of Ruppia spp. has had 

an adverse cascading impact on all other estuarine 

components and processes. For example, the loss of 

Ruppia spp. lead to the loss of macroinvertebrates 

that fed hardyheads which in turn lead to the loss of 

KDUG\KHDGV�WKDW�IHG�ODUJHU�ÀVK�DQG�SLVFLYRURXV�ELUGV� 

which in turn has lead to their decline in the hypersaline 

habitats. It appears that these hypersaline habitats 

are undergoing a major shift away from plant based-

secondary consumer habitats towards algal-decomposer 

based systems which will lead to a change in ecological 

character and a loss of traditional ecosystem services 

from this site. 

Myriophyllum sp. and Triglochin procerum 
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Implications for other primary determinants 

of ecological character 

Salinity (Section 6.1):


Reduction in habitat availability is unlikely to alter salinity


processes other than to alter transport rates and the fate


of mobilised salt.


Turbidity and sedimentation (Section 6.2):


Reduction in plant cover, particularly along shore


lines, will increase turbulence and therefore rates of


resuspension and turbidity levels. Reduced bioturbation


may also result from reduced habitat availability.


Sedimentation patterns will also be altered by changes in


physical habitat attributes. 


Keystone species (Section 6.3):


Reduced habitat availability will adversely affect


keystone species abundance, condition and capacity to


support other ecosystem component and processes.


Water levels (Section 6.4):


Reduction in plant cover resulting from reduced habitat


may impact on water levels at an individual component


or process scale.


Flows (Section 6.6):


Widespread changes in physical habitat attributes can


LPSDFW�RQ�KHDG�GLIIHUHQFHV�DQG�LPSHGDQFH�WR�ÁRZ 

transmission. 

Asset Plan 2005 targets: 

$OO�RI�WKH�LQWHULP�WDUJHWV�LQ�WKH�$VVHW�3ODQ��':/%&�������� 

relate to habitat availability directly or indirectly by


providing a platform to maintain and restore ecological


character at a whole site scale.


Of particular note here are those relating to Ruppia spp.


Interim targets:


Ruppia megacarpa—from the annual low tide level to


one metre below the annual minimum low tide mark,


5��PHJDFDUSD�DEXQGDQFH�ZLOO�EH�����FRYHU��0DS�RI 

expected 5��PHJDFDUSD distribution to be provided. 

5� tuberosa—maintain water levels in South Lagoon 

for 5��WXEHURVD ��$LP�IRU�����FRYHU��0DS�RI�H[SHFWHG 

5��WXEHURVD distribution to be provided. 

Limits of acceptable change 

Lake Alexandrina: 

No further reduction in habitat availability. Reduced 

turbidity and maintenance or restoration of habitat 

connections are considered critical for listed species 

and under-represented habitats. 

Restoration of habitat availability is required as 

e

and connections between habitats (particularly 

through the barrages and the lakes islands) 

need to be improved as soon as possible. 

Re-establishment of estuarine conditions in the 

Coorong lagoons is critical for restoration of 

ecolog

7UDIÀF�OLJKW�DVVHVVPHQW 

a priority action. In particular, the full suite and 

xtent of habitat types, needs to be restored 

ical character. 

Lake Albert:


No further reduction in habitat availability. Reduced


turbidity is essential for plant growth and improved


hydrological connectivity between the Lakes via the


Narrung Narrows is essential for the integrity of this


otherwise closed part of the system.


Tributary wetlands and Hindmarsh Island:


No further reduction in habitat availability. Maintaining


or restoring habitat connectivity is required to maintain 


DQG�HQKDQFH�LVRODWHG�UHPQDQW�ÀVK��SODQW�DQG�ELUG 

populations and allow for migration of species between


habitats to escape adverse local conditions. 


Murray Mouth and Estuary, North Lagoon and


South Lagoon:


No further reduction in habitat availability.


Appropriate management targets for restoring ecological


character are:


•	 reinstatement of the former estuarine habitats of the 

&RRURQJ��ZKLFK�LW�LV�HVWLPDWHG�FXUUHQWO\�VLW�DW�����RI 

the former coverage (see Sections 6.3.2 and 6.4.2). 

This is a matter of some urgency; 

•	 interim target for Ruppia as contained as interim 

targets in the Asset Plan. 
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6.6 Water regime, particularlyQ • IUHVKZDWHU�ÁRZV�WKURXJK�RU�RYHU�WKH�EDUUDJHV 

ÁRZ�SDWWHUQV are either discharged through the Murray Mouth, 

distributed along the Coorong lagoons or evaporated 

7KH�SUHFHGLQJ�ÀYH�SDUWV�RI�WKLV�6HFWLRQ�KDYH�H[DPLQHG IURP�WKH�HVWXDULQH�VDOLQH�XQLWV��7KH�SDUWLWLRQLQJ�RI�ÁRZV� 

the key determinants of the ecological character of the either out of the Mouth or along the Coorong is driven 

Coorong and Lakes Ramsar site. Woven through each of by hydrology and geomorphology and levered by 

these parts are issues that relate directly to water regime, barrage operation 

that is, the timing, extent, duration and frequency of • water chooses the path of least resistance, which is 

LQXQGDWLRQ��ZKLFK�LV�SULPDULO\�GHWHUPLQHG�E\�UDWHV�RI�ÁRZ� direct transfer from Goolwa Channel out of the Murray 

into, out of and through the system. This is perhaps not Mouth under natural hydrological conditions. However, 

surprising given that water regime, driven by climate, different options for release through the different 

geomorphology and catchment-scale hydrology, is a barrages will deliver water at different points along the 

fundamental determinant of wetland ecosystem types 0XUUD\�0RXWK�(VWXDU\��WKXV�FKDQJLQJ�ÁRZ�G\QDPLFV� 

and condition and thus ecological character. within the system. The Murray Mouth is the preferential 

discharge point for water delivered through any of the 
In Figure 6 of this report (page 13), an overview was barrages provided it is open and unrestricted 
SURYLGHG�RI�WKH�ÁRZ�SDWKZD\V�IRU�WKLV�5DPVDU�VLWH • WKH�JUHDWHU�WKH�ÁRZ�UDWH��RU�WKH�PRUH�LPSHGDQFH�WR� 
and in Figure 7 (page 15) the range of drivers, levers, discharge out of the Mouth, the more freshwater that 
components and processes was summarised. In this 

VHFWLRQ�VHYHUDO�RI�WKH�V\VWHP�OHYHUV�UHJXODWLQJ�ÁRZV�DUH� 
will ‘back-up’ and enter the North Lagoon. Transfer 

from the South Lagoon will depend on relative head 
examined more closely. differences, noting that the South Lagoon is higher in 

6XPPDULVHG��WKHVH�ÁRZV�SDWWHUQV�DUH�DV�IROORZV� 

Lake Alexandrina gains freshwater inputs from rainfall• 

elevation than the North Lagoon and thus water will 

QRW�WHQG�WR�ÁRZ�IURP�QRUWK�WR�VRXWK 

RQ�WKH�ODNHV·�VXUIDFH��ORFDO�ÁRRGSODLQ�UXQRII�DQG� 

LQÁRZV�IURP�WKH�5LYHU�0XUUD\��WKH�WULEXWDULHV�DQG�IURP 

• sea water also enters the system via the Murray Mouth 

XQGHU�WLGDO�LQÁXHQFH�DQG�ZDYH�G\QDPLFV��PL[LQJ�ZLWK 

discharging ground water 
freshwater inputs from Lake Alexandrina, groundwater 

• VRPH�RI�WKHVH�ZDWHUV�ÁRZ�WKURXJK�WKH�1DUUXQJ 
and rainfall to create the estuarine-saline environment 

Narrows into the land-locked Lake Albert which also 
of the Coorong. Sea water inputs are greatest when 

has the supplementary inputs of rainfall, local runoff 
‘spring’ tides (that is, during new and full moons), storm 

• 

DQG�JURXQGZDWHU�ÁRZV 

Lakes Alexandrina and Albert, the tributaries and 

the lake island channels all have water extracted for 

• 

surges and southerly winds coincide 

DV�ZLWK�WKH�ODNHV��ZLQG�SDWWHUQV�KDYH�D�PDMRU�LQÁXHQFH� 

RQ�ÁRZ�SDWWHUQV�DQG�ZDWHU�OHYHOV�DORQJ�WKH�&RRURQJ� 

irrigation, stock, domestic and town supplies, as well as 
For example, northerly winds which occur throughout 

losing water to evaporation 
winter, push water from the North Lagoon to the South 

• wind patterns (speed and direction) can greatly 
Lagoon. When these winds ease water ‘sloshes’ back 

LQÁXHQFH�ÁRZ�SDWWHUQV�DQG�ZDWHU�GHSWKV�E\�¶WLOWLQJ·� 
into the North Lagoon which is lower in elevation than 

the lake surface or creating waves that generate 
the South Lagoon 

head differences between the lakes themselves, and 

also between the lakes and other connected water 

• historically, the southern end of the Coorong 

UHFHLYHG�VLJQLÀFDQW�VXUIDFH�ZDWHU�LQÁRZV�IURP�WKH� 

• 

bodies (the tributary wetlands and island channels) 

ÁRZ�WKURXJK�WKH�IUHVKZDWHU�XQLWV�WR�WKH�HVWXDULQH�VDOLQH� 

XQLWV�LV�FRQWUROOHG�E\�WKH�ÀYH�EDUUDJHV�WKDW�FRQQHFW 

South East region of South Australia via watercourses 

WKDW�H[WHQGHG�LQWR�ZHVWHUQ�9LFWRULD��'UDLQDJH 

DFWLYLWLHV�LQ�WKH�����V�DQG�����V�UHGXFHG�LQÁRZV�WR� 

the lake islands. The barrages are constructed on an 
the Coorong but works under the Upper South East 

ancient limestone ‘reef’ that sits at about 0.35 m AHD; 
Drainage Scheme since 2000 have allowed collected 

this providing a lower threshold lake level for barrage 

operation. The spill height of the barrages is about 

groundwater to be released into the South Lagoon via 

0RUHOOD�%DVLQ�DQG�6DOW�&UHHN� 

���� P�$+'�JLYLQJ�DQ�XSSHU�WKUHVKROG��7KHUHIRUH� 

WKURXJK�ÁRZ��PDQDJHG�UHOHDVHV��LV�FRQWUROOHG�E\�ODNH 

OHYHO�XQWLO�DERXW����� P�$+'��ZKHQ�WKH�EDUUDJHV�DUH 

RYHUWRSSHG�DQG�ÁRZ�GRZQVWUHDP�LV�WKHQ�XQLPSHGHG 
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From the perspective of describing ecological character 

it is therefore appropriate to examine the following: 

�� ,QÁRZV�IURP�WKH�(DVWHUQ�0RXQW�/RIW\�5DQJHV� 

�� ,QÁRZV�IURP�WKH�5LYHU�0XUUD\� 

�� %DUUDJH�2SHUDWLQJ�6WUDWHJLHV� 

4.	 Murray Mouth opening. 

��	 ,QÁRZV�IURP�WKH�8SSHU�6RXWK�(DVW�'UDLQDJH�6FKHPH� 

Note: groundwater is not considered in detail below 

as an input to the system because of poor technical 

understanding of the regional groundwater dynamics 

DQG�WKH�SDXFLW\�RI�TXDQWLWDWLYH�GDWD��6HH�6HFWLRQ��� 

for anecdotal evidence of the decline in groundwater 

TXDOLW\�DQG�TXDQWLW\� 

The River Murray—primary freshwater source for the Coorong and Lakes 

Ramsar site—enters Lake Alexandrina just south of Wellington 

������,QÁRZV�IURP�WKH�(DVWHUQ�0RXQW�/RIW\� 
Ranges (EMLR) Tributaries of Lake Alexandrina 
7ULEXWDU\�ÁRZ�VWDWXV 

•	 the Eastern Mount Lofty Ranges (EMLR) contain 13 

VWUHDPV��ÀYH�RI�ZKLFK�GLVFKDUJH�LQWR�/DNH�$OH[DQGULQD� 

namely Currency Creek, Tookayerta Creek, Finniss 

5LYHU��$QJDV�5LYHU�DQG�WKH�%UHPHU�5LYHU 

•	 these streams gain water from catchments that vary 

LQ�UDLQIDOO�IURP����PP�WR����PP�DQQXDOO\��DQG�IURP� 

aquifers in the hills and across the plains recharged by 

VWUHDP�ÁRZ�DQG�UDLQ�LQÀOWUDWLRQ 

•	 the lower reaches of the Finniss River, Tookayerta 

Creek and Currency Creek lie within the Ramsar site, 

KRZHYHU�DOO�EXW�WKH�PRXWKV�RI�WKH�$QJDV�DQG�%UHPHU� 

Rivers are outside the boundary 

•	 gauging stations on Currency Creek and the Finniss, 

$QJDV�DQG�%UHPHU�5LYHUV�VKRZ�WKDW�PHGLDQ�ZLQWHU� 

UXQRII�HTXDWHV�WR��� */��':/%&��+\GV\V�GDWD��� 

+RZHYHU��W\SLFDO�LQÁRZV�DUH�OLNHO\�WR�H[FHHG����*/�LI� 

extrapolated to include Tookayerta Creek, the whole 

annual cycle and parts of the catchments that are 

XQJDXJHG�EXW�FRQWULEXWH�ÁRZ��)ORRGLQJ�ÁRZV�LQ�ZHW 

years may be up to four times this given variability in 

climatic drivers 

•	 Tookayerta Creek is notable for its exceptionally 

high water quality (namely, <500EC, Hammer, 2004 

—see Section 6.1) and is one of the only streams 

LQ�WKH�5DPVDU�VLWH�WKDW�KDV�SHUPDQHQW�ÁRZ��:DWHU� 

resource impacts are being felt near Nangkita, where 

VWUHDP�ÁRZ�VWRSSHG�WHPSRUDULO\�LQ�VXPPHU������IURP 

excessive localised pumping (Hammer, 2004; Muller, 

unpubl. data) 

•	 the irrigation channels between the mouths of the 

$QJDV�DQG�%UHPHU�5LYHUV�DUH�LPSRUWDQW�KDELWDWV� 

SURYLGLQJ�FRRO��FOHDU��ÁRZLQJ�ZDWHU�DORQJ�WKH 

channels when the pumps are operating during the 

spring-summer irrigation season. In winter, when the 

pumps are not operating, these channels receive 

UXQRII�IURP�WKH�VDPSKLUH�OLJQXP�ÁRRGSODLQ�DQG�WKH 

lakeside road and thus are likely to be important 

nutrient and carbon cycling sites as well as providing 

IRU�ÁRZLQJ�KDELWDW�GHSHQGHQW�ELRWD 

•	 the critically endangered swamps of the Fleurieu 

Peninsula and the endangered Mount Lofty Ranges 

Southern Emu-wren (see Sections 5.1.2 and 5.13, 

respectively) are found within the tributary wetlands 

and are dependent on the variable water regime 

SURYLGHG�E\�VXUIDFH�DQG�JURXQG�ZDWHU�ÁRZV��7KHVH� 

ÁRZV�DUH�DOVR�FULWLFDO�IRU�FHUWDLQ�REOLJDWH�IUHVKZDWHU� 

ÀVK��VHH�6HFWLRQ������� 

•	 %ODFN�6ZDPS�LV�D�FULWLFDOO\�LPSRUWDQW�)OHXULHX�6ZDPS 

for freshwater habitat availability in the Ramsar site 

JLYHQ�LWV�ORFDWLRQ�DW�WKH�FRQÁXHQFH�RI�7RRND\HUWD� 

Creek, Finniss River and Lake Alexandrina and thus 

LWV�YDULDEOH�ZDWHU�UHJLPH�DQG�UHODWLYHO\�FOHDU��ÁRZLQJ� 

water (see Section 5.1.2 and 4.1.3). 

Comparing the historical and current situations 

)ORZ�ZDV�HVVHQWLDOO\�SHUPDQHQW�LQ�DOO�ÀYH�(0/5�VWUHDPV� 

SULRU�WR�(XURSHDQ�VHWWOHPHQW�ZLWK�VXPPHU�EDVHÁRZV� 

being provided by groundwater discharge and wetland 

GUDLQDJH��$%:0&���������)UHVKZDWHU�VXSSOLHV�ZHUH 

VR�UHOLDEOH�WKDW�WKLV�ZDV�RQH�RI�WKH�ÀUVW�DUHDV�LQ�6RXWK� 

Australia to be developed for agriculture. Adelaide, the 

State’s capital, was originally planned to be located 

along Currency Creek close to the river port of Goolwa 

and located where year-round freshwater supplies from 

the lakes and streams was assured (Sim and Muller, 2004). 

Water resource development thus began very quickly 

after European settlement to the point that the local 

papers began running articles on the need for policy 

to safeguard ‘riparian rights’ of landholders along the 

WULEXWDULHV�VXFK�DV�WKH�%UHPHU�5LYHU��ZKLFK�ZDV�GU\LQJ�XS 

and becoming badly polluted (Sim and Muller, 2004). The 

$QJDV�%UHPHU�/DQG�DQG�:DWHU�0DQDJHPHQW�3ODQ�UHSRUWV 

WKDW�ÁRRGV�LQ�WKH�%UHPHU�5LYHU�RFFXUUHG�EHWZHHQ�ÀYH 
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DQG����WLPHV�SHU�\HDU�LQ�WKH�ODWH�����V�DQG�HDUO\�����V 

DQG�WKDW�WKLV�UDWH�KDV�GURSSHG�WR�RQH�ÁRRG�SHU�ÀYH�\HDUV 

RQ�DYHUDJH�VLQFH�WKH�����V��$%:0&�������� 

,Q�PRGHUQ�WLPHV��WKH�$QJDV�DQG�%UHPHU�5LYHUV�DUH 

ephemeral and do not run every year, or generally for 

PRUH�WKDQ��²�PRQWKV�ZKHQ�WKH\�GR�ÁRZ��7KH�ORZHU� 

Angas River is groundwater fed so it tends to provide 

WULFNOH�ÁRZV�IRU�PXFK�ORQJHU�SHULRGV�WKDQ�WKH�%UHPHU�5LYHU� 

and may trickle for more than 12 months at a time in wet 

years. The Finniss River, Currency Creek and Tookayerta 

&UHHN�DUH�VWLOO�FRQVLGHUHG�¶SHUPDQHQW·�DOWKRXJK�ÁRZ� 

may stop for several weeks in summer, depending on 

ORFDO�FOLPDWLF�FRQGLWLRQV�DQG�H[WUDFWLRQ�UDWHV��50&:0%� 

unpubl. data). Tookayerta Creek is the most reliable of 

these streams and has only dried up for a short period in 

one reach in summer 2003. Currency Creek is the least 

reliable of these three streams now and it dries up in 

summer each year, except in very wet years. 

:DWHU�UHVRXUFH�GHYHORSPHQW�ZDV�FDSSHG�DW�����RI 

winter run-off by the River Murray Catchment Water 

Management Plan in 2003 and Notices of Prohibition 

and Intent to Prescribe were issued under the Water 

5HVRXUFHV�$FW����� in October 2003. Water Allocation 

Plans will need to be developed and implemented 

before water will be returned to these streams from the 

consumptive pool. 

Implications for other primary determinants 

of ecological character 

Salinity (Section 6.1): 

The salinity of the tributaries was naturally low but has 

increased most notably since 2000 such that tributary 

salinities often exceed 1500EC which is a critical threshold 

for adverse impacts in freshwater wetlands (Hart et al., 

�������7RRND\HUWD�&UHHN�VWLOO�SURYLGHV�IUHVK�KDELWDW�KDYLQJ 

salinities <500 EC (see Section 6.1). 

Turbidity and sedimentation (Section 6.2): 

Turbidity in the tributaries is generally low, although 

erosion of poorly consolidated stream beds further 

upstream (that is, outside the Ramsar site) and erosion 

KHDGV�LQ�WKH�XSSHU�FDWFKPHQW�FDQ�EH�VLJQLÀFDQW�� 

episodic sources of sediments. Dense aquatic plant cover 

in the tributaries would assist in reducing turbidity and 

resuspension, and thus in increasing sedimentation rates. 

Keystone species (Section 6.3): 

The tributaries are critical habitat within the freshwater 

units for keystone aquatic plants. The diversity and 

abundance of these plants is greater in the tributaries 

than anywhere else in the Ramsar site. 

Water levels (Section 6.4): 

The variable water regime dictates variations in water 

levels on a seasonal and annual basis which supports a 

range of ecosystem components and processes that are 

not supported by static lake levels. Releases through the 

barrages may reduce water levels in Lake Alexandrina 

and thus water levels of tributary wetlands. 

Habitat availability (Section 6.5): 

7KH�WULEXWDULHV�SURYLGH�VXEVWDQWLDO�FRRO��FOHDU�ÁRZLQJ 

water habitats that are now under-represented in the 

5DPVDU�VLWH��7KH�QDWXUDO�SDWWHUQV�RI�ÁRZ�WKDW�WKHVH 

streams provide to the site are at least as important as 

WKH�ÁRZ�TXDQWD�WKH\�SURYLGH�EHFDXVH�WKHVH�YDULDWLRQV 

SURPRWH�ÁRZ�UHODWHG�SURFHVVHV�VXFK�DV�ÀVK�VSDZQLQJ�� 

ÁRRGSODLQ�FRUH�KDELWDW�FRQQHFWLYLW\�RU�VXEPHUJHG�SODQW� 

growth and reproduction that are not supported in the 

static lake environment. 

Flows (this Section): 

,Q�ORZ�ÁRZ�\HDUV�IRU�WKH�5LYHU�0XUUD\��WKH�WULEXWDULHV� 

provide the bulk of the freshwater inputs to Lake 

Alexandrina and thus the bulk of the water available to 

release through the barrages. 

Asset Plan 2005 targets 

7KH�$VVHW�3ODQ�GRHV�QRW�FRQWDLQ�DQ\�VSHFLÀF�WDUJHWV�IRU� 

EMLR tributaries but they are referred to as important 

water sources for delivery of water to the Asset and thus it 

LV�LPSOLHG�WKDW�WKHVH�ÁRZV�QHHG�WR�EH�PDQDJHG�LQ�RUGHU� 

to assist in achieving Asset targets. 

Limits of acceptable change 

1R�JUHDWHU�WKDQ�����RI�ZLQWHU�UXQ�RII�WR�EH�WDNHQ�IURP 

each sub-catchment, as per the River Murray Catchment 

Water Management Plan (2003). 

3DWWHUQV�RI�LQÁRZV�QHHG�WR�EH�SURWHFWHG��,Q�SDUWLFXODU� 

disconnection or untimely drying out of critical tributary 

habitats should be avoided, particularly given the high 

GLYHUVLW\�DQG�DEXQGDQFH�RI�VLJQLÀFDQW�WD[D�XWLOLVLQJ�WKHVH� 

habitats (see Section 6.6.3). 

Groundwater pumping policies (such as zones of 

LQÁXHQFH��WKDW�OLPLW�SXPSLQJ�RQ�D�VSDWLDO�DQG�VHDVRQDO 

EDVLV�DQG�LPSURYHG�GHOLYHU\�RI�ORZ�WR�PHGLXP�ÁRZV�DUH 

QHHGHG�WR�SUHYHQW�WUXQFDWLRQ�RI�ÁRZ�HYHQWV�DQG�DGYHUVH 

changes in water regime and water quality. 
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Closely related LAC 

Salinity: 

LAC should be set for each tributary based on historical 

and other data. For the four tributaries where such data 

has been examined here (see above and Appendix H) 

it is apparent that each should be treated separately. 

For these, the following are recommended based on 

preliminary analysis only at this time. Monitoring salinities 

at point of discharge into the lake is recommended to 

FRQÀUP�WKHVH�OLPLWV� 

•	 Tookayerta Creek: Salinity maintained below 500EC 

DW�VXPPHU�RU�GURXJKW�SHDN��EDVHG�RQ�D�ÀYH�\HDU� 

average 

•	 Finniss River: Salinity maintained below 1200EC at 

VXPPHU�RU�GURXJKW�SHDN��EDVHG�RQ�D�ÀYH�\HDU� 

average 

•	 Currency Creek: Salinity maintained below 2400 EC 

DW�VXPPHU�RU�GURXJKW�SHDN��EDVHG�RQ�D�ÀYH�\HDU� 

average 

•	 %UHPHU�5LYHU��6DOLQLW\�PDLQWDLQHG�EHORZ�����(&� 

DW�VXPPHU�RU�GURXJKW�SHDN��EDVHG�RQ�D�ÀYH�\HDU� 

average. 

Groundwater salinities feeding the tributary wetlands not 

to exceed 1,500mg/l (=approx 3000 EC) to maintain the 

IXOO�FRPSOHPHQW�RI�IUHVKZDWHU�REOLJDWH�ÀVKHV�DQG�SODQWV� 

(see Sections 5.6.1).


Turbidity:


The LAC is to maintain turbidity in the tributaries at less


WKDQ���178�EDVHG�RQ�D�ÀYH�\HDU�DYHUDJH�WR�DOORZ�IRU� 

SHULRGV�RI�KLJKHU�WXUELGLWLHV�GXULQJ�KLJK�ÁRZV� 

Assuming

GHYHORSPHQW�LV�LPSOHPHQWHG�ZLWKLQ�ÀYH�\HDUV� 

ÁRZV�VKRXOG�UHPDLQ�DW�D�OHYHO�DSSURSULDWH� 

WR�VXSSRUW�WULEXWDULHV·�ELRWD�DQG�EHQHÀW�/DNH� 

Alexandrina by supplementing River Murray 

LQÁRZV��7KH�¶DPEHU·�OHYHO�LV�UHFRPPHQGHG�JLYHQ� 

the uncertainty about g g 

limits, the observed recent increases in salinity 

to above keystone species thresholds, and the 

c

restoration of ecological character at a Ramsar 

site scale. 

7UDIÀF�OLJKW�DVVHVVPHQW 

 the cap on water resource 

roundwater pumpin

ritical importance of these wetlands to future 

%ODFN�6ZDPS�DQG�7RRND\HUWD�&UHHN 
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������,QÁRZV�IURP�WKH�5LYHU�0XUUD\ 
5LYHU�0XUUD\�ÁRZ�VWDWXV 

•	 the River Murray is a highly regulated system that is 

effectively a series of cascading pools, controlled 

by locks and weirs, from the Hume Dam in New 

South Wales to the barrages at Goolwa near the 

Murray Mouth 

•	 in general, the weir pools along the river are held at a 

constant level with target variations in the order of 5 

to 15cm in height in order to provide water at known 

pool levels for irrigation and town supply off-takes. 

7KXV��WKH�LQÁRZV�RI�5LYHU�0XUUD\�ZDWHU�WR�WKH�5DPVDU� 

site are highly regulated and truncated and the 

ÁRZ�YDULDWLRQ�LV�VWURQJO\�GDPSHQHG�E\�WKH�QHHG�WR 

operate weirs to maintain these precise pool levels 

•	 the locks and weirs were originally built to provide 

\HDU�URXQG�SDVVDJH�IRU�ULYHU�WUDIÀF�DORQJ�WKH�KLJKO\ 

variable River Murray (as well as to ensure freshwater 

supplies in the lower catchment) but they are now 

operated primarily as water delivery structures for 

town, stock, domestic and irrigation supplies along the 

River Murray 

•	 privately and publicly owned storages have increased 

since European settlement such that these storages 

can now hold 1.5 times the annual run-off of the 

catchment (T. McLeod, pers. comm.) 

•	 the locks and weirs, plus these storages, allow river 

PDQDJHUV�WR�PLWLJDWH�ÁRRG�SHDNV�DQG�WKHUHE\� 

minimise or prevent infrastructure damage. They also 

allow for the delivery water to irrigators during summer 

with a high degree of certainty, except in the driest 

years or during extended drought periods 

•	 WKH�PLWLJDWLRQ�RI�ÁRRGV�DQG�ÁRZV��DQG�WKH�LPSDFWV� 

of river pollutants, are more apparent as river length 

increases. Accordingly, this Ramsar site, at the bottom 

of the catchment, is likely to experience the strongest 

impact from these anthropogenic factors of all River 

Murray sites 

•	 River Murray water quality entering the site is generally 

poor and is a major source of nutrients, salt, silt and 

algae to the Ramsar site. 

Comparing the historical and current situations 

5LYHU�0XUUD\�ÁRZV��DV�YDULDEOH�DV�WKH\�ZHUH�XQGHU�QDWXUDO 

conditions, kept the mouth of the river open at all times, 

even during drought periods. Geomorphological studies 

show that since it formed approximately 7,000 years 

DJR�������ZDV�WKH�ÀUVW�WLPH�LW�KDG�FORVHG��*HOO�DQG 

%RXUPDQ��SHUV��FRPP����7KLV�VXJJHVWV�WKDW�ÁRZV�ZHUH� 

at least 1,000 to 2,000ML/day out of the mouth at all 

times (see Section 6.6.4), and modeling by the Murray-

'DUOLQJ�%DVLQ�&RPPLVVLRQ��0'%&��LQGLFDWHV�WKDW�QDWXUDO 

discharge to the sea was in the order of 14,000 GL/year 

�ZKLFK�HTXDWHV�WR�DERXW�����RI�UXQRII���7��0F/HRG��SHUV� 

comm.). 

$V�VWDWHG�DERYH��KLJK�ÁRZV�DQG�ÁRRGV�KDYH�EHHQ� 

reduced in frequency and length, as can be interpreted 

IURP�WKH�IROORZLQJ�GLDJUDP��)LJXUH������,W�VKRZV�DYHUDJH 

PRQWKO\�ÁRZV��LQ�WKH�XQLWV�RI�0/�GD\��LQ�WKH�5LYHU�0XUUD\ 

under three scenarios: 

1.	 Natural conditions as modeled by assuming there 

were no volumes of water in storage or being 

extracted. 

��	 0'%&�FDS�FRQGLWLRQV�RI��������� 

3.	 Current conditions plus the 1500 GL the Expert 

5HIHUHQFH�3DQHO��-RQHV�HW�DO���������QRPLQDWHG 

as being required to have a moderate chance of 

achieving a healthy working river (see below). 
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Key trends depicted above include 

6KLIW�LQ�GRPLQDQW�ÁRZ�EDQGV��8QGHU�QDWXUDO�FRQGLWLRQV� 

ÁRZV�JUHDWHU�WKDQ������� 0/�GD\�ZHUH�WKH�GRPLQDQW�ÁRZ� 

band as indicated in red in the table on the left-hand 

VLGH��%\�FRQWUDVW��XQGHU�FDS�FRQGLWLRQV��WKH�FHQWUH���ÁRZV 

less than 2,000ML/day dominate. Flows of 2,000ML/day 

are the threshold for maintaining open Murray Mouth with 

ULYHU�ÁRZV��IXUWKHU�VXSSRUWLQJ�WKH�DUJXPHQW�WKDW�ODFN�RI 

ULYHU�ÁRZV�KDV�FDXVHG�WKH�FORVXUH�VHYHUH�UHVWULFWLRQ�RI�WKH� 

Murray Mouth in modern times. 

6LJQLÀFDQW�UHGXFWLRQV�LQ�KLJK�ÁRZV�IURP�QDWXUDO�WR�FDS 

conditions. Under natural conditions, 44 out of the 

����\HDUV��RU������RQ�UHFRUG�ZRXOG�KDYH�KDG�ÁRZV 

exceeding 10,000ML/day for the whole year and there 

ZHUH����SHULRGV�ZKHUH�ÁRZV�H[FHHGHG������ 0/�GD\�IRU� 

at least 36 months continuously (red and green bands). 

:KHUHDV�XQGHU�FDS�FRQGLWLRQV��RQO\���\HDUV�LQ�WKH���� 

\HDUV��RU��������KDG�ÁRZV�H[FHHGLQJ�������0/�GD\�DOO 

\HDU�DQG�WKHUH�ZHUH�QR�SHULRGV�ZKHQ�ÁRZV�H[FHHGHG 

7,000ML/day for at least 36months continuously. 

6LJQLÀFDQW�LQFUHDVHV�LQ�ORZ�ÁRZV�IURP�QDWXUDO�WR�FDS 

FRQGLWLRQV��8QGHU�QDWXUDO�FRQGLWLRQV��ÁRZV�WKDW�ZHUH�OHVV� 

than 2,000ML/day were rare events, only occurring in 32 

RXW�RI�WKH������PRQWKV������\HDUV��RQ�UHFRUG��RU������RI 

WKH�WLPH��7KLV�LQFUHDVHV�WR�RYHU����PRQWKV�RXW�RI������RU� 

PRUH�WKDQ�����RI�WKH�WLPH�XQGHU�FDS�FRQGLWLRQV� 

Mitigating effects of returning 1500 GL/year. Returning 

����*/�\HDU��ULJKW�KDQG�SDQHO�LQ�)LJXUH�����WR�WKH�ULYHU� 

would not increase the number of years with 10,000 ML/ 

GD\�RU�PRUH�ÁRZ��EXW�LW�ZRXOG�VLJQLÀFDQWO\�H[WHQG�WKH� 

KLJKHU�ÁRZ�SHULRGV��SDUWLFXODUO\�WKH�\HOORZ�DQG�UHG 

EDQGV��LQ�PRUH�WKDQ�����RI�\HDUV��,W�ZRXOG�DOVR�SDUWLDOO\ 

PLWLJDWH�WKH�LQFUHDVH�LQ�YHU\�ORZ�ÁRZV�E\�LQFUHDVLQJ�WKH� 

QXPEHU�RI�PRQWKV�ZLWK�OHVV�WKDQ������ 0/�GD\�IURP���� 

XQGHU�FDS�FRQGLWLRQV�WR������RU�����RXW�RI�����PRQWKV�� 

0RUHRYHU��WKHVH�LQFUHDVHV�LQ�ÁRZ�UDWHV�ZRXOG�RFFXU� 

LQ�ZLQWHU�VSULQJ�ZKHQ�FRQVLVWHQW�ÁRZV�DUH�UHTXLUHG�IRU� 

VHDVRQDOO\�GHSHQGHQW�HFRV\VWHP�SURFHVVHV�VXFK�DV�ÀVK� 

spawning and recruitment of Ruppia spp. (see Section 

6.3). Thus, timing of the delivery of ‘new’ environmental 

water may be just as important as the quanta recovered. 

It is important to note that in calculating the ‘natural 

FRQGLWLRQV·�XVHG�LQ�)LJXUH�����JURXQGZDWHU�XVH�DQG 

declines in effective rainfall that have already taken 

place under climate change, were not considered and 

WKHUHIRUH��LQ�UHDOLW\��WKH�FDS�ÁRZV�ZRXOG�KDYH�GHSDUWHG 

further from natural than is shown here. 

)XUWKHU�LQWHUURJDWLRQ�RI�WKH�GDWD�XQGHUO\LQJ�WKLV�ÀJXUH� 

VKRZV�WKDW�\HDUV�ZLWK�DQQXDO�ÁRZV�OHVV�WKDQ�����*/� 

RFFXUUHG����RI�WKH�WLPH�XQGHU�QDWXUDO�FRQGLWLRQV��EXW� 

QRZ�RFFXU�����RI�WKH�WLPH�XQGHU�UHJXODWHG�FRQGLWLRQV� 

6LPLODUO\��PHGLXP�VL]HG�ÁRRG�HYHQWV��������²������ 0/� 

day) have had a threefold reduction in frequency and 

their duration has also decreased. 

Long-term median discharge to the sea was also 

PRGHOOHG�E\�0'%&�LQ������WR�EH�����RI�QDWXUDO��RU�DERXW 

3,700GL/year. Since 2001, River Murray discharges to 

WKH�VHD�KDYH�GURSSHG�WR�EHWZHHQ��²�����RI�QDWXUDO�� 

0RUHRYHU��GXULQJ�WKH�SHULRG������WR�������WKHUH�ZHUH� 

7 periods where no water was discharged through the 

barrages for 200 days or more, with the longest period 

being 630 days ending on 6th September 2003. Under 

these conditions, it is likely that the Murray Mouth would 

have closed in 2001 and remained closed since, if the 

dredges were not operating. 

3HULRGV�RI�QR�ÁRZ�IRU�PRUH�WKDQ����GD\V��DQG�WKH� 

resultant reduction in oceanic exchange, are seriously 

detrimental in terms of seasonally dependent ecological 

processes, particularly if they occur in spring when major 

UHFUXLWPHQW�SURFHVVHV�DUH�XQGHUZD\��,I�H[WHQGHG�QR�ÁRZ 

periods occur in spring, entire cohorts may not complete 

their life cycles, and so the propagule pool may become 

seriously depleted. The River Murray has been running 

DW��²�����RI�QDWXUDO�ÁRZV�VLQFH�������ZHOO�EHORZ�WKH���� 

ÁRZ�WKDW�VRPH�H[SHUWV�EHOLHYH�LV�WKH�PLQLPXP�QHHGHG�WR 

maintain the ecological functionality of systems similar to 

the Coorong and Lakes Ramsar site. 

¶7KH�GLVWULEXWLRQ�RI�PHGLDQ�QDWXUDO�ÁRZV�XQGHU�QDWXUDO� 

and current conditions over the barrages is shown 

LQ�)LJXUH�����>)LJXUH���³UHSURGXFHG�EHORZ�IURP�WKH 

$VVHW�3ODQ��':/%&������@��)RU�HLJKW�PRQWKV�RI�WKH� 

\HDU��1RYHPEHU²-XQH���PHGLDQ�PRQWKO\�ÁRZV�DUH�OHVV� 

WKDQ�WKH�PLQLPXP�PHGLDQ�PRQWKO\�ÁRZ�LQ�DQ\�PRQWK 

under natural conditions. The seasonality is similar, but 

FXUUHQWO\�TXLWH�WUXQFDWHG��0'%&�����F��·� 

�$VVHW�3ODQ��':/%&�������� 

7KH�LPSDFWV�RI�WKHVH�UHGXFHG�ÁRZV��DQG�WKH�DOWHUHG 

VHDVRQDOLW\�RI�WKH�ÁRZV�WKDW�GR�UHDFK�WKH�VLWH�DUH 

now being manifested in a number of ways within the 

Coorong and Lakes Ramsar site as documented in 

WKLV�UHSRUW��7KH�PRVW�VLJQLÀFDQW�RI�WKHVH�KDV�EHHQ�WKH� 

accelerated conversion of the Coorong Lagoons away 

from predominantly estuarine environments toward 

predominantly hypersaline environments; increasingly 

devoid of keystone aquatic plant species, and with 

UHVXOWDQW�GHFOLQHV�RI�KDUG\KHDG�DQG�RWKHU�ÀVK��DQG�WKH 

bird species that rely on these as food sources. 
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3ROLWLFDO�UHVSRQVH�WR�WKHVH�FKDQJHV�LQ�5LYHU�0XUUD\�ÁRZ The response from the Murray-Darling Ministerial Council 

,Q�������DQ�([SHUW�5HIHUHQFH�3DQHO��-RQHV�HW�DO�� to declining river health was to announce the First 

������ZDV�FRQYHQHG�WR�SURYLGH�VFLHQWLÀF�DGYLFH�RQ Step Decision of The Living Murray Initiative agreed to 

HQYLURQPHQWDO�ÁRZV�IRU�WKH�5LYHU�0XUUD\�LQ�UHVSRQVH�WR at their 14th of November 2003 meeting, committing 

community concerns about the declining health of the WKH�JRYHUQPHQWV�WR�UHFRYHULQJ�ZDWHU�RYHU�D�ÀYH�\HDU� 

River Murray. They found evidence to indicate that there period to reach an estimated average of 500GL of ‘new’ 

was an overall decline in ecological health of the River environmental water per year and to a $150m Works 

Murray, that the river could no longer be considered and Measures program to improve water delivery and 

‘healthy’ and that it could only be restored to a healthy river operation. This marks the beginning of the Council’s 

state with ‘major improvements to river management’ collective actions to return the River Murray to the status 

�-RQHV�HW�DO��������DV�FLWHG�LQ�0'%&���������)XUWKHU��-RQHV of a ‘healthy working river’, according to The Living 

et al., (2002) developed a conceptual model of the 0XUUD\�)RXQGDWLRQ�5HSRUW��0'%&���������7KHUHIRUH��WKHUH� 

trend in the health of the River Murray system which is is an expectation that subsequent steps will seek to return 

reproduced below as Figure 30. This shows that underlying DW�OHDVW�DQ�DGGLWLRQDO������ */�RI�ÁRZV��LQ�DGGLWLRQ�WR�WKH� 

WKH�FRQVLGHUDEOH�QDWXUDO�YDULDWLRQ�LQ�5LYHU�0XUUD\�ÁRZV� 500 GL First Step decision) to the River Murray, presumably 

that have been ‘smoothed’, in this diagram there is over something like the following ten-years, in order to 

evidence that the health of the system has steadily have a moderate chance of achieving Councils’ stated 

GHFOLQHG�VLQFH�WKH�HDUO\�����V�DQG�WKDW�WKLV�GHFOLQH�FDQ objectives. 

be circumstantially and directly linked to water resource 

development. River health can be increasingly restored	 As part of The Living Murray Initiative, the Coorong and 

Lakes have been recognised (along with four otherE\�UHWXUQLQJ�ÁRZV�RI�LQFUHDVLQJ�PDJQLWXGHV�WR�WKH�ULYHU�� 
ZHWODQG�VLWHV�DQG�WKH�ULYHU�FKDQQHO�LWVHOI��DV�D�6LJQLÀFDQW 

The Expert Reference Panel also showed that in order to (FRORJLFDO�$VVHW��DQG�WKH�ÀUVW�$VVHW�(QYLURQPHQWDO 

have a high probability of achieving a ‘healthy, working 0DQDJHPHQW�3ODQ�ZDV�GHYHORSHG�DQG�UHOHDVHG�LQ�-XO\� 

River Murray’ system, 3350GL/year of new environmental ������':/%&���������6HH�6HFWLRQ���� 

ÁRZV��SOXV�D�VHW�RI�RSHUDWLRQDO�LPSURYHPHQWV�ZRXOG� 

be needed. They observed that the same operational 

improvements, combined with 1630 GL/year of new 

HQYLURQPHQWDO�ÁRZ��ZRXOG�KDYH�D�PRGHUDWH�FKDQFH 

of achieving a healthy working river system. This was the 

basis of modeling the ‘current plus 1500GL’ scenario in 

)LJXUH���� 
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Figure 30 - Conceptual model of the trend of health in the River Murray System. Based on Jones, et al., (2002) 

DQG�UHGHVLJQHG�EDVHG�RQ�D�ÀJXUH�IURP�7KH�/LYLQJ�0XUUD\�)RXQGDWLRQ�5HSRUW������� 

Implications for other primary determinants Water levels (Section 6.4):


of ecological character 5LYHU�0XUUD\�ÁRZV�DQG�EDUUDJH�RSHUDWLRQV�DUH�WKH�


Salinity (Section 6.1): primary determinants of lake levels and these also


5LYHU�0XUUD\�ÁRZV�DUH�D�VRXUFH�RI�VDOW�WR�WKH�5DPVDU� indirectly impact on water levels in the Coorong lagoons


site but are also instrumental in moving the salt through via Murray Mouth openness (see also Section 6.6.4).


the system and discharging it out the Murray Mouth. 


0'%&�PRGHOV�VXJJHVW�WKDW���������WRQQHV�RI�VDOW�DUH Habitat availability (Section 6.5):


5LYHU�0XUUD\�LQÁRZV�DUH�FULWLFDO�LQ�WHUPV�RI�GHWHUPLQLQJ�transported with every 100 GL of water that exits the 

barrages (see Section 6.1). the type, extent, connectivity and condition of habitats in 

the lakes, around the islands, in the Murray Mouth Estuary 

Turbidity and sedimentation (Section 6.2): and in the northern part of the North Lagoon. They have 

5LYHU�0XUUD\�ÁRZV�DUH�D�VRXUFH�RI�VHGLPHQWV�DQG�WXUELG indirect impacts on habitats in the South Lagoon (see 

water to the site. Lake Albert is a sink for these sediments. Section 6.5). 

2XWÁRZV�WKURXJK�WKH�EDUUDJHV�FDQ�UHVXOW�LQ�VHGLPHQWV� 

being transported out to sea or deposited in either the	 Flows (This section): 

0XUUD\�0RXWK�(VWXDU\��%LUG�,VODQG�KDV�EHHQ�IRUPHG�	 River regulation and water extraction have reduced 

the total volume of water available to the site and hasby sedimentation) or the Coorong lagoons where 
DGYHUVHO\�DIIHFWHG�ÁRZ�UHJLPH�VR�WKDW�ÁRZV�DERYH sedimentation rates are two orders of magnitude greater 

than pre-European settlement. 2,000ML/day are less frequent, less extensive, less variable 

and of altered duration and seasonality compared to 

Keystone species (Section 6.3): the natural situation. At the barrages, the median annual 

Submerged aquatic plants in the fresh, estuarine RXWÁRZ�IURP�WKH�5LYHU�0XUUD\�WR�WKH�VHD�LV�QRZ�����RI 

DQG�VDOLQH�XQLWV�UHO\�KHDYLO\�RQ�5LYHU�0XUUD\�LQÁRZV�WR natural. 

provide a suitable water regime and physico-chemical 

environment in the lakes (directly) and in the Coorong 

(indirectly). 
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Asset Plan 2005 targets 

1R�ÁRZ�WDUJHWV�DUH�VHW�IRU�5LYHU�0XUUD\�LQÁRZV per se. 

Instead, the focus of the interim targets in the Plan is 

RQ�PDQDJLQJ�LQÁRZV�DQG�RXWÁRZV�WR�DFKLHYH�LGHDO 

hydrographs for a range of ecosystem components and 

processes. This recognizes that increased River Murray 

ÁRZV�DUH�OLNHO\�WR�WDNH�FRQVLGHUDEOH�WLPH�WR�EH�GHOLYHUHG� 

and will need to be shared among different assets. 

7KHUHIRUH��5LYHU�0XUUD\�LQÁRZV�DUH�FRQVLGHUHG�RQO\�RQH 

option for improving delivery of water to the site. 

Limits of acceptable change 

It has been beyond the scope of this project to specify 

WKH�PLQLPXP�DQQXDO�ÁRZ�WKDW�LV�QHHGHG�IRU�UHWDLQLQJ�WKH 

ecological character of the Coorong and Lakes Ramsar 

VLWH��UHIHU�WR�7KH�/LYLQJ�0XUUD\�)RXQGDWLRQ�5HSRUW�>0'%&� 

����@�DQG�ZRUN�RI�WKH�([SHUW�5HIHUHQFH�3DQHO�>-RQHV 

et al., 2002]). The clear indications from the conclusions 

GUDZQ�DQG�UHÁHFWHG�WKURXJKRXW�WKLV�UHSRUW��VHH�6HFWLRQ 

���LV�WKDW�WKH�HFRORJLFDO�FKDUDFWHU�RI�WKLV�VLWH�KDV 

FKDQJHG�VLJQLÀFDQWO\�VLQFH�WKH�WLPH�RI�5DPVDU�OLVWLQJ�DQG� 

that urgent remedial actions are needed. These changes 

DUH�WR�D�ODUJH�H[WHQW�ÁRZ�UHODWHG�DQG�WKXV�WKH�IROORZLQJ 

acts as a guide to river managers to reverse the change 

in ecological character: 

1. The Coorong and Lakes is a site that is strongly 

LQÁXHQFHG�E\�ZDWHU�OHYHOV��WKHVH�EHLQJ�D�SURGXFW��LQ 

ODUJH�SDUW��RI�IUHVKZDWHU�LQÁRZV�DQG�WLGHV��.HHSLQJ�WKH 

Murray Mouth open at all times with barrage releases 

UDWKHU�WKDQ�GUHGJLQJ�VKRXOG�EH�WKH�ÀUVW�WDUJHW�WR 

recovering the ecological character (see Section 6.6.4 

below) of this site. To this end, a secure allocation of at 

least 2,000 ML/day needs to be made for the Murray 

0RXWK�DW�OHDVW�GXULQJ�VXUSOXV�ÁRZ�SHULRGV�WR�DOORZ�IRU� 

the dredges to be intermittently stopped whilst river 

ÁRZV�DUH�JUHDW�HQRXJK�WR�NHHS�WKH�PRXWK�RSHQ��7KLV� 

allocation should then build up over time to the point 

that dredges are no longer needed. 

2. The site is also one that is adapted to the once highly 

YDULDEOH�ÁRZV�RI�WKH�XQUHJXODWHG�5LYHU�0XUUD\��DQG� 

some effort needs to be made to see those highs 

DQG�ORZV�LQ�ÁRZ�SDWWHUQ�UHLQVWDWHG��,W�ZLOO�RQO\�EH�ZLWK� 

WKH�UHWXUQ�RI�HQYLURQPHQWDO�ÁRZV�WR�WKH�ULYHU��WKDW� 

PHGLXP�VL]HG�ÁRRGV�FDQ�EH�¶PDQXIDFWXUHG·�E\�WKH 

river managers through the topping up of the more 

IUHTXHQW�VPDOO�ÁRRGV��)RU�UHFRYHULQJ�WKH�HFRORJLFDO� 

character of this site, the frequency of medium-sized 

ÁRRGV��������²������0/�GD\��QHHGV�WR�EH�DW�OHDVW 

RQFH�HYHU\�ÀYH�\HDUV�DQG�ÁRZV�RYHU��������0/�GD\� 

need to occur at least once in every ten-years to 

‘reset’ the system. 

%DUUDJH�UHOHDVHV��UDWKHU�WKDQ�GUHGJLQJ��VKRXOG�EH�WKH�ÀUVW�WDUJHW�WR� 
recovering the ecological character 

The Coorong and Lakes Alexandrina and Albert Ramsar site 210 



6 

�� 3HULRGV�RI�QR�RU�YHU\�ORZ�ÁRZ�ZHUH�YHU\�UDUH�XQGHU� 

natural conditions and are extremely detrimental 

to the ecosystem components and processes, and 

therefore, the ecological character. The period of no 

ÁRZV�WKURXJK�WKH�EDUUDJHV�IRU�����GD\V�ZKLFK�HQGHG� 

in 2003 was likely to have precipitated the widespread 

loss of Ruppia spp. from the Coorong lagoons and 

thus the current shift in ecological character. To avoid 

further loss in ecological functionality of the system, 

LW�LV�LPSHUDWLYH�WKDW�SHULRGV�RI�QR�ÁRZ�WKURXJK�WKH� 

barrages do not exceed 100 days between March 

and August and do not exceed 30 days between 

August and March (see Section 6.6.3 also). 

�� 7KH�ÀVKZD\V�WKDW�KDYH�EHHQ�LQVWDOOHG�LQ�WKH�EDUUDJHV 

provide passage between the fresh and estuarine-

saline units for more ecosystem components than 

MXVW�ÀVK��DQG�WKH\�DOVR�DOORZ�ÁRZ�UHODWHG�SURFHVVHV�WR 

RFFXU��$�EDVHÁRZ�RI����0/�GD\�LV�UHTXLUHG�IRU�ÀVKZD\� 

RSHUDWLRQ��ZLWK�RSWLPDO�ÁRZV�DSSURDFKLQJ���� 0/�GD\� 

(Higham, pers. comm.). This water needs to be 

delivered in a pattern that mimics the natural pattern 

RI�HDUO\�VHDVRQ�WULEXWDU\�LQÁRZV��D�OXOO��DQG�WKHQ� 

VXPPHU�ÁRZV�IURP�WKH�5LYHU�0XUUD\�DV�ZDWHU�PDNHV�LWV 

way from the headwaters to the lakes. Flows need to 

be provided between August and February at least, 

but optimally all year round to allow for the full suite of 

ÁRZ�UHODWHG�HFRV\VWHP�SURFHVVHV�� 

5. There is also a need to have water available for 

VWUDWHJLF�RQ�VLWH�ZDWHU�PDQLSXODWLRQV�WR�EHQHÀW� 

HFRV\VWHP�KHDOWK�DQG�5DPVDU�6LJQLÀFDQW�%LRORJLFDO� 

&RPSRQHQWV��7KLV�PD\�LQFOXGH�VSHFLÀF�DOORFDWLRQV 

to freshen parts of the system when necessary, to 

VXSSRUW�ÀVK�EUHHGLQJ�RU�Ruppia recruitment. Specifying 

the volume needed for these outcomes is the role of 

the site managers through the development of the 

new site management plan. Once determined these 

allocations should be formally recognised under The 

Living Murray Initiative as a ‘Ramsar site contingency 

allocation’. 

LAC 3 and 4 above can be met most of the time 

XQGHU�FXUUHQW�ULYHU�ÁRZV�DQG�ZLWK�LPSURYHG�EDUUDJH 

operation strategies (see Section 6.6.3), and so could be 

implemented immediately. In the opinion of the authors, 

UHWXUQLQJ�ÁRZV�WR�WKH�VLWH�WKDW�ZLOO�SURYLGH�IRU�/$&���LV 

the matter of greatest urgency in terms of ecological 

character restoration. The alteration to the ecological 

character of the site, and the Coorong lagoons in 

particular, is not a subtle change although it may have 

occurred incrementally over many years. Reversing the 

current change in ecological character will take time, 

FDUHIXO�PDQDJHPHQW�DQG��DERYH�DOO�HOVH��VLJQLÀFDQW 

additional water. The 500 GL/year being pursued under 

the First Step Decision of The Living Murray Initiative is 

needed as soon as possible at this site to help slow this 

change in ecological character. However, the case 

presented above strongly suggests that the return 

RI����*/�\HDU�ZLOO�EH�LQVXIÀFLHQW�WR�VHH�WKH�WUHQG�LQ� 

ecological character change taking place at this site 

IXOO\�UHYHUVHG��7KH�KHDOWK�RI�WKLV�6LJQLÀFDQW�(FRORJLFDO� 

Asset and Ramsar wetland will be reliant on further 

allocations within the next few years that can see the 

limits of acceptable change above, and the Asset Plan 

targets, achieved. 

The change in the ecological character of this 

Ramsar site is largely a consequence of reduced 

ÁRZV�IURP�WKH�5LYHU�0XUUD\��'HOLYHU\�RI�WKH���� */ 

First Step decision of the Living Murray Initiative is 

urgently needed to help slow these changes, but 

DGGLWLRQDO�ÁRZV�ZLOO�EH�DUH�QHHGHG�WR�NHHS�WKH 

H[WHQGHG�SHULRGV�RI�QR�RU�ORZ�ÁRZ��WR�DOORZ 

IRU�PRUH�IUHTXHQW�PHGLXP�VL]HG�ÁRRG�DQG�IRU� 

strategic on-site water manipulations. 

7UDIÀF�OLJKW�DVVHVVPHQW 

Murray Mouth open without dredges, to prevent 
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������%DUUDJH�2SHUDWLQJ�6WUDWHJ\ 
Barrage Operation status 

•	 WKH�ÀYH�EDUUDJHV��WKDW�VHSDUDWH�WKH�IUHVKZDWHU�RI 

Lake Alexandrina from the more saline waters of 

the Coorong and Murray Mouth Estuary were built 

EHWZHHQ������DQG�WKH�PLG�����V 

•	 the barrages were built on a limestone ‘reef’ that lies 

at about 0.35m AHD. The spill height of the barrages 

LV�DW�DSSUR[LPDWHO\�����P�$+'��WKDW�LV����FP�DERYH� 

VHD�OHYHO��DQG�FRQWDLQ�����LQGHSHQGHQWO\�RSHUDEOH 

gates in total. This gives an operational band for the 

barrages between lake levels of 0.35 m AHD and 

�����P�$+' 

•	 on occasions winds and tides can cause a reverse 

head to develop where water levels on the seaward 

side of the barrages are higher than the lakes and thus 

seawater enters Lake Alexandrina over the barrages, 

or at least severely restricts barrage operation options 

•	 the barrages represent the major control mechanism 

(lever) in the system and can be managed to assist in 

NHHSLQJ�WKH�0XUUD\�0RXWK�RSHQ��%DUUDJH�RSHUDWLRQ� 

however, also varies lake levels and thus operators 

need to be mindful of potential impacts on both sides 

of the barrages when making decisions. 

The barrages are a key management lever for the Coorong and Lakes 

Ramsar site 
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Comparing the historical and current situations 

:KHQ�5LYHU�0XUUD\�ÁRZV�RYHU�WKH�6RXWK�$XVWUDOLDQ�ERUGHU� 

are forecast in April-May each year, decisions have to 

made about how best to operate the barrages. The 

EDUUDJHV�KDYH�EHHQ�WUDGLWLRQDOO\�RSHUDWHG�ZLWK�D�¶ÀOO� 

and spill’ philosophy resulting in relatively static water 

OHYHOV��7KHUH�LV�D�WDUJHW�PD[LPXP�ÀOO�RI�����P�$+'��IRU� 

managing barrage structural integrity) and a minimum 

of 0.65m AHD at the beginning of the irrigation season 

to ensure that lake levels do not drop below 0.45m AHD; 

the threshold below which irrigator off-takes begin to be 

DIIHFWHG��6LJQLÀFDQW�LPSDFWV�RQ�LUULJDWRUV�RFFXU�LI�ODNH 

levels drop below 0.35m AHD at any time during the 

irrigation season. Generally, the barrages are opened to 

allow lake levels to drop before the forecasted peak river 

ÁRZV�FRPH�DQG�WKHQ�WKH�SHDN�LV�XVHG�WR�ÀOO�WKH�ODNHV�WR�D 

target level of 0.75 m AHD. Persistent lake levels of 0.55m 

AHD are also avoided because at this height wind and 

wave induced erosion of the lakeshore is promoted due 

to geomorphology of the soils (see Section 6.2). Under this 

UHJLPH��WKH�0'%&�FDQ�SURYLGH�ZDWHU�WR�ODNH�LUULJDWRUV�IRU� 

WKH�ZKROH�LUULJDWLRQ�VHDVRQ�LQ�����RI�\HDUV�� 

$�QHZ�%DUUDJH�2SHUDWLQJ�6WUDWHJ\��%26��LV�EHLQJ 

GHYHORSHG�XQGHU�WKH�$VVHW�3ODQ��':/%&��������WKDW�ZLOO 

EH�PRUH�IRFXVHG�RQ�SURYLGLQJ�IRU�HFRORJLFDO�EHQHÀWV� 

7KLV�%26�ZLOO�FRPSULVH�RI�D�VHW�RI�UXOHV�DQG�JXLGHOLQHV� 

GHVLJQHG�WR�SURYLGH�ÁRZV�ZLWKLQ�DQ�¶HFRORJLFDO� 

envelope’ that caters for a range of ecosystem 

components and processes based upon fresh, estuarine 

DQG�VDOLQH�LQGLFDWRU�VSHFLHV�SUHIHUHQFHV�IRU�ÁRZ�� 

Implications for other primary determinants 

of ecological character 

Salinity (Section 6.1): 

%DUUDJH�RSHUDWLRQ�FDQ�PLWLJDWH�KLJK�VDOLQLWLHV�LQ�WKH� 

lakes and in parts of the Murray Mouth Estuary and the 

northern end of the North Lagoon. Discharges of salt out 

of the Murray Mouth is the only natural way for mobilised 

VDOW�WR�OHDYH�WKH�0XUUD\�'DUOLQJ�%DVLQ��VHH�6HFWLRQ������ 

Turbidity and sedimentation (Section 6.2): 

%DUUDJH�RSHUDWLRQ�FDQ�PLWLJDWH�KLJK�WXUELGLWLHV�LQ�WKH 

lakes, although lake levels of 0.55m AHD can accelerate 

erosion thereby increasing turbidity. These releases are 

a major source of sediments, nutrients and carbon to 

the Coorong and the Murray Mouth Estuary. Discharges 

out of the Murray Mouth are the only natural exit for 

VHGLPHQWV�IURP�WKH�%DVLQ� 

Keystone species (Section 6.3):


%DUUDJH�RSHUDWLRQV�DUH�WKH�PDMRU�PDQDJHPHQW�WRRO�IRU�


re-establishing and maintaining the water regime and


physico-chemcial environments required for keystone


species, and they are being used as indicator species


IRU�WKH�GHYHORSPHQW�RI�WKH�QHZ�%26��VHH�DERYH���6WDWLF�


ODNH�OHYHOV�KDYH�VLPSOLÀHG�DQG�UHGXFHG�WKH�H[WHQW�RI�WKH


keystone freshwater aquatic vegetation communities.


Water levels (Section 6.4):


Releases through the barrages reduce Lakes Alexandrina


and Albert levels and thus water levels of the tributaries


(see Section 6.6.1). Water levels in the Coorong are


indirectly affected by barrage operations via Murray


Mouth openness (see Section 6.4 and below).


Habitat availability (Section 6.5):


%DUUDJH�RSHUDWLRQV�DUH�WKH�PDMRU�PDQDJHPHQW�WRRO�IRU�


re-establishing and maintaining suitable habitat-scale


water regime and physico-chemcial environments in


the freshwater units and the Murray Mouth Estuary.


Disconnection or untimely drying out of critical tributary 


and lake island habitats can have serious adverse


LPSDFWV�RQ�WKH�GLYHUVLW\�DQG�DEXQGDQFH�RI�VLJQLÀFDQW


taxa, such as Southern and Yarra Pygmy Perch and


Murray Hardyhead, which are under-represented and


important members of the food web.


Flows (This section):


Timing and pattern of barrage openings needs to


EH�GHVLJQHG�WR�SURYLGH�HFRORJLFDO�EHQHÀWV�DV�ZHOO� 

as keeping the Murray Mouth open. Current thinking 

VXJJHVWV�WKDW�D�WULFNOH�ÁRZ�ZRXOG�EHWWHU�PDLQWDLQ�WKH 

PRXWK�LQ�DQ�RSHQ�VWDWH�WKDQ�SXOVH�ÁRZV�DQG�WKLV�LV 

FRPSDWLEOH�ZLWK�FXUUHQW�WKLQNLQJ�RQ�ÀVK�DQG�DTXDWLF� 

plant recruitment and other ecological needs (Asset Plan, 

':/%&����������,W�LV�GHVLUDEOH�IRU�UHOHDVH�VWUDWHJLHV�WR�YDU\� 

from year to year to allow for the needs of different biota. 

)RU�VRPH�RI�WKH�HXU\KDOLQH��HVWXDULQH�DQG�GLDGURPRXV�ÀVK� 

VSHFLHV��VHH�6HFWLRQ�������PRRQ�SKDVH�RU�ÁRZ�SDWWHUQV� 

can also act as triggers for pre-spawning or migratory 

behaviour and this also needs to be factored into 

barrage operations. 

Asset Plan 2005 targets 

The Asset Plan contains 20 interim targets for water 

delivery to, within and from the site. Of these 20 targets, 

���GHVFULEH�EDUUDJH�RSHUDWLRQV�DV�WKH�PDMRU�DFWLRQ 

required to achieve the target, and the others require 

lake level manipulation which is also primarily controlled 

by barrage releases. 
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Limits of acceptable change 

No limits of acceptable change are indicated here as it 

LV�DVVXPHG�WKH�QHZ�%DUUDJH�2SHUDWLQJ�6WUDWHJ\��%26��ZLOO� 

accommodate all those that relate directly to the timing, 

duration and volumes of these releases. It is anticipated 

WKH�QHZ�%26�ZLOO�EH�EDVHG�RQ�WKH�ÁRZ�SUHIHUHQFHV�RI� 

indicator species and the individual LAC recommended 

in this report. See also the LAC recommended in the 

SUHFHGLQJ�VHFWLRQ�UHODWLQJ�WR�5LYHU�0XUUD\�ÁRZV� 

7KHUH�LV�FRQVLGHUDEOH�VFRSH�IRU�WKH�QHZ�%DUUDJH 

Operating Strategy to address ecological needs 

i

GRHV�ZLWKRXW�VLJQLÀFDQWO\�DIIHFWLQJ�WKH�FDSDFLW\ 

to supply irrigators with water during the irrigation 

season. Changes to barrag

urgently needed to prevent further losses of 

ecosystem components and processes. 

7UDIÀF�OLJKW�DVVHVVPHQW 

n a more extensive way than the current one 

e operation are 

A different perspective of the barrage 
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6.6.4 Murray Mouth opening
Murray Mouth status 

•	 the Murray Mouth is a tidal inlet restricted by the 

DFFXPXODWLRQ�RI�GXQH�PDWHULDO�RQ�WKH�ÁDQNLQJ�VSLWV� 

of Sir Richard Peninsula and Younghusband Peninsula 

�%RXUPDQ�DQG�+DUYH\�������FLWHG�LQ�0'%&������� 

•	 it is located in the high-energy environment of 

the Southern Ocean, with deposition of sediment 

(sand) inside the mouth a function of tidal action 

FRXQWHUEDODQFHG�E\�RXWÁRZV�IURP�/DNH�$OH[DQGULQD� 

through the barrages, and water levels in the 

Estuary area 

•	 the area is highly dynamic, and it has been estimated 

that the mouth has migrated in an east-west direction 

RI�DSSUR[LPDWHO\��²�NPV�LQ�WKH�SDVW�������\HDUV�� 

Single storm events can shift massive amounts of sand 

�0'%&��������DQG�WKH�ORFDWLRQ��VL]H�DQG�VKDSH�RI�WKH 

mouth, and the adjacent Estuary, are variable; being 

GLFWDWHG�E\�D�FRPELQDWLRQ�RI�ULYHU�ÁRZV��WLGDO�ÁRZV 

DQG�RFHDQ�DQG�FRDVWDO�SURFHVVHV��-HQVHQ�HW�DO�������� 

0'%&������ 

•	 WKH�FDSDFLW\�RI�WLGDO�ÁRZV�WR�WUDQVSRUW�VDQG�LQWR�WKH� 

mouth area is a power function of the tidal velocity, 

VR�HYHQ�ORZ�RU�VPDOO�ULYHU�ÁRZV�KDYH�WKH�SRWHQWLDO 

to reduce the sediment load being carried into the 

PRXWK�E\�WKH�WLGH��0'%&������� 

•	 river regulation and water resource development of 

the River Murray catchment (resulting in reduced river 

ÁRZ�DW�WKH�PRXWK���DV�ZHOO�DV�WKH�FRQVWUXFWLRQ�RI�WKH� 

barrages has lead to a progressive silting of the Murray 

0RXWK��VXFK�WKDW�LW�FORVHG�IRU�WKH�ÀUVW�WLPH�LQ������� 

about 7,000 years since formation (see Section 6.6.2) 

•	 modelling suggests that barrage releases of a minimal 

volume of 2,000ML/day are required to keep the 

0XUUD\�0RXWK�RSHQ�DQG�6HFWLRQ�������VKRZV�WKDW�ÁRZV 

RI�OHVV�WKDQ�WKLV�YROXPH�GRPLQDWH�WKH�ÁRZ�UHJLPH 

XQGHU�0'%&�¶FDS·�FRQGLWLRQV 

•	 dredges have been operating continuously in the 

Murray Mouth since October 2002 to keep the 

mouth open and allow for connectivity between the 

Coorong and the Southern Ocean 

•	 tidal exchange through an open Murray Mouth 

is a critical system driver, being responsible for 

processes such as mixing of the water column, salinity 

EDODQFH�EHWZHHQ�VHD�ZDWHU�DQG�IUHVKZDWHU�LQÁRZV�� 

longitudinal extent of tidal signal and inundation and 

H[SRVXUH�RI�PXGÁDWV�DQG�LQWHUWLGDO�PDUVKHV 

•	 tidal exchange also plays a role in controlling water 

FODULW\�E\�WKH�ÁXVKLQJ�RI�ÀQH�ULYHU�VHGLPHQWV��ZKLFK�DUH 

the main contributors to turbidity—see Section 6.2) to 

WKH�RFHDQ��,QFRPLQJ�WLGHV�GHSRVLW�VLJQLÀFDQW�ORDGV�RI� 

VDQG��ZKLFK�VPRWKHU�PXGÁDWV�EXW�GR�QRW�FRQWULEXWH 

to turbidity. 

Comparing the historical and current situations 

Prior to European settlement, discharges from the River 

Murray system out of the mouth exceeded 2,000ML per 

GD\��PRUH�WKDQ�����RI�WKH�WLPH��6LP�DQG�0XOOHU�������� 

which kept the Murray Mouth open with river water. 

Geomorphological studies support this by showing that 

the Murray Mouth has been open for at least 7,000 years 

�%RXUPDQ�DQG�*HOO��([SHUW�3DQHO���7KH�PRXWK�FORVHG�IRU� 

WKH�ÀUVW�WLPH�LQ������DQG�ZLWKLQ����KRXUV�WKH�VDQG�KDG� 

EXLOW�XS�WR�KLJKHU�WKDQ�WKH������ÁRRG�OHYHO��VXJJHVWLQJ 

WKDW�HYHQ�WKH������ÁRRG��WKH�ODUJHVW�ÁRRG�SRVW�(XURSHDQ 

settlement) would not have cleared the sand from the 

mouth. The mouth had to be cleared mechanically and 

WKHQ�ZDV�NHSW�RSHQ�E\�ÁRZV�JUHDWHU�WKDQ������ 0/�GD\� 

XQWLO�WKH�HDUO\�����V��%HWZHHQ������DQG�������WKH 

Murray Mouth almost closed again during the longest 

period of barrage closure on record (630 days ending in 

6HSWHPEHU�������DQG�VLQFH��WK�RI�2FWREHU������GUHGJHV� 

have been operating to pump sand out of two channels 

(one leading from the mouth to the Goolwa channel 

and the other to the Coorong) and onto the ocean 

beach. The dredged channels keep the mouth open and 

provide ‘fresh’, oxygenated sea water to the Coorong 

lagoons. See photographs on the following page. 
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0XUUD\�0RXWK³DV�LW�ZDV�LQ�)HEUXDU\������DQG�WKHQ�LQ�$SULO�������ZLWK�WKH 
WZR�GUHGJHV�PDLQWDLQLQJ�QDUURZ�ÁRZ�SDWKV�WR�WKH�VHD 

If the Murray Mouth is blocked or severely restricted, the 

tidal signal in the Murray Mouth and North Lagoon is 

depressed, the hydrological connection is reduced or 

lost, and hence the amount of sea water brought into the 

Coorong is greater than that drained back to sea on any 

tidal cycle. Therefore, water levels in the Coorong steadily 

LQFUHDVH�RYHU�ZLQWHU�DQG�VSULQJ��LQXQGDWLQJ�PXGÁDWV�DW� 

critical times for waders. During summer, major changes 

in the physico-chemical environment occur, such as 

increased salinity (through evaporation), increased 

ZDWHU�WHPSHUDWXUH��LQGXFLQJ�WKHUPDO�VWUDWLÀFDWLRQ��DQG 

decreased dissolved oxygen, to lethal levels. Changes to 

the physico-chemical, and thus biological environment 

of the magnitude induced by the restricted Murray 

Mouth directly impacts on all ecosystem components 

and processes in the Murray Mouth Estuary and Coorong 

lagoons, and is a major contributor to the loss of 

Ruppia spp. and the subsequent induction of a shift on 

ecological character. 

Shuttleworth et al., (2005) used bathymetric surveys 

WR�HVWLPDWH�WKH�UDWH�RI�LQ�ÀOOLQJ�IURP�VDQG�LQJUHVV�DQG� 

therefore the amount of river water required to exit the 

mouth to maintain it in an open state without on-going 

dredging. The calculated minimum volume required is 

1000 GL per year. This is based on the Shuttleworth et al., 

�������HVWLPDWHV�RI�VDQG�LQJUHVV��-XQH������WR�0D\������� 

being equal to 100,000m3 per annum, and modelling 

RI�DGGLWLRQDO�ULYHU�ÁRZV�QHHGHG�WR�UHGXFH�VDQG�LQJUHVV 

RYHU�D����\HDU�PRGHO�VLPXODWLRQ�\LHOGLQJ�D�FRHIÀFLHQW�RI� 

10,000m3 of river water per m3 of sand. 

As stated by Shuttleworth et al., (2005) this could be 

used to assess the relative costs of dredging versus the 

PXOWLWXGH�RI�EHQHÀWV�UHVXOWLQJ�IURP�PDLQWDLQLQJ�DQ�RSHQ 

PRXWK�ZLWK�ULYHU�ÁRZV�UDWKHU�WKDQ�GUHGJHV��UHFRJQLVLQJ 

also that discharging an additional 1,000 GL of river 

ÁRZ�RXW�RI�WKH�PRXWK�ZRXOG�KDYH�VXEVWDQWLDO�DQG 

XUJHQWO\�QHHGHG�HFRORJLFDO�EHQHÀWV�WKURXJKRXW�WKH 

ZKROH�5DPVDU�VLWH��,Q�DGGLWLRQ�WR�WKH�HFRORJLFDO�EHQHÀWV 

described here from having an open Murray Mouth, 

for every 1,000GL of river water that passed out to sea 

(assuming this water had a salinity of 1,000EC) 560,000 

tonnes of salt would be removed from the Murray-Darling 

%DVLQ�HDFK�\HDU��7KLV�ZRXOG�KDYH�VLJQLÀFDQW�EHQHÀWV�IRU� 

domestic, commercial and industrial river users as well as 

the rivers ecosystems. 

8QWLO�ULYHU�ÁRZV�WKURXJK�WKH�0XUUD\�0RXWK�DUH�LQFUHDVHG� 

to a minimum of 1000GL/year delivered at a minimum 

of 2,000 ML/day, the system will be reliant on dredging 

to keep the mouth open and to maintain exchange 

between the ocean and the Coorong. 

Implications for other primary determinants 

of ecological character 

Salinity (Section 6.1):


An open Murray Mouth is the primary driver of salinity


levels, particularly those above sea water concentrations,


in the Coorong Lagoons. This is also the case for the


Murray Mouth Estuary although freshwater inputs are also


primary drivers there.


Turbidity and sedimentation (Section 6.2):


An open Murray Mouth allows for transport of sediments


and turbid water out of the mouth to sea, thereby


mitigating turbidity levels in the Estuary and Coorong.


Rates of sedimentation in the Coorong are a primary


GULYHU�RI�PXGÁDW�FRQGLWLRQ��DQG�WKXV�ZDGHU�IRRG�VXSSOLHV� 
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Keystone species (Section 6.3):


Ruppia spp. are highly dependent on the openness of


the Murray Mouth and suitable conditions deteriorate 


rapidly if the Murray Mouth closes, or is severely restricted.


Water levels (Section 6.4):


The openness of the Murray Mouth is a key determinant


of water levels in the estuarine-saline units because


reduced tidal exchange leads to the Coorong being


‘pumped’ up on each tidal cycle.


Habitat availability (Section 6.5):


An open Murray Mouth is critical for habitat availability


SDUWLFXODUO\�DFFHVV�WR�PXGÁDWV�E\�ZDGHUV�DQG� 

connectivity between the sea and the Coorong for 

ÀVK�SDVVDJH��,I�WKH�0XUUD\�0RXWK�LV�FORVHG�RU�VHYHUHO\ 

UHVWULFWHG��WKH�5DPVDU�6LJQLÀFDQW�%LRORJLFDO�&RPSRQHQWV� 

will not be supported and continued losses will be seen.


Flows (This section):


Flow through the system from the river to the sea (and


from the South Lagoon to the sea) is dependent on


DQ�RSHQ�0XUUD\�0RXWK�DOORZLQJ�GLVFKDUJH�RI�ÁRZV�RU� 

differential head pressures. 

Asset Plan 2005 targets 

In order to achieve its objective of an open Murray 

0RXWK������RI�WKH�WLPH��WKH�$VVHW�3ODQ��':/%&��������KDV 

DQ�LQWHULP�GLXUQDO�WLGDO�UDWLRV�WDUJHW�RI��FI��9LFWRU�KDUERXU� 

of 0.5 at Goolwa and 0.2 at Tauwitcherie. 

The plan recognises that without additional water for 

the site, the dredges will need to continue to operate to 

achieve these tidal ratios. 

Dredging in action 

Limit of acceptable change 

0XUUD\�0RXWK�WR�EH�NHSW�RSHQ��SUHIHUDEO\�E\�ÁRZV 

discharging from Lake Alexandrina so that the 

RWKHU�EHQHÀWV�IURP�WKHVH�IUHVKZDWHU�LQÁRZV�FDQ�EH� 

experienced through more natural functioning of 

the wetland complex. To achieve this, River Murray 

discharges to the sea need to be increased to a 

minimum of 1000GL/year delivered at a minimum rate of 

2,000ML/day. See also LAC recommended in relation to 

5LYHU�0XUUD\�ÁRZV�LQ�6HFWLRQ������� 

The Asset Environmental Management Plan (see above) 

SURSRVHV�D�GLXUQDO�WLGH�UDWLR��FI��9LFWRU�KDUERXU��RI���� 

DW�*RROZD�DQG�����DW�7DXZLWFKHULH��%DVHG�RQ�FXUUHQW 

understanding this is considered the absolute minimum 

required to sustain the ecological character of the 

Murray Mouth, Estuary and the Coorong. 

I f maintaining the ecological character 

of this Ramsar site the current situation with 

the mouth of the Murray being kept open with 

dredging is not considered optimal and is likely to 

lead to on-going degradation of the Ramsar site, 

albeit slower than if the mouth were closed. While 

dredging may be essential during current low 

ULYHU�ÁRZV��LW�RQO\�PLPLFV�VRPH�RI�WKH�HFRORJLFDO 

functions needed. Maintaining the mouth open 

ZLWK�QDWXUDO�ÁRZV�EULQJV�ZLWK�LW�WKH�IXOO�VXLWH�RI� 

ecological components and processes need to 

restore the ecological character of the site. 

7UDIÀF�OLJKW�DVVHVVPHQW 

n terms o
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������,QÁRZV�IURP�WKH�8SSHU�6RXWK�(DVW� 
Drainage Scheme 
Upper South East Drainage Scheme (USEDS) status: 

•	 drainage works commenced in the South East 

of South Australia shortly after European settlement 

LQ�WKH�����V��(QJODQG������� 

•	 extensive drains were built across the Lower South 

(DVW�DJULFXOWXUDO�GLVWULFW�LQ�WKH�����V�DQG�����V�WR�GUDLQ� 

water from the ephemeral and permanent wetlands 

of the region to the sea to allow for agricultural 

development of the drained land 

•	 LQ�WKH�ODWH�����V�DQG�HDUO\�����V��RSHQ�FXW�GUDLQV�ZHUH 

dug through the Upper South East agricultural district 

but rather than discharging directly to sea, these 

GUDLQV�GLVFKDUJH�WR�0RUHOOD�%DVLQ��ZKHUH�WKH\�DUH� 

held prior to regulated release to the South Lagoon 

via Salt Creek. This water may still ultimately discharge 

WR�VHD�LI�ÁRZV�DUH�JUHDW�HQRXJK�WR�LQGXFH�ÁRZ�IURP 

the southern end of the South Lagoon to the 

Murray Mouth 

•	 as at 30 September 2005, approximately 200 kilometres 

of open cut drains had been completed across the 

Upper South East, together with the assessment and 

XSJUDGH�RI�H[LVWLQJ�GUDLQV��':%/&�ZHEVLWH��0DUFK� 

2005) (See Figure 31 adjacent) 

•	 the Upper South East Drainage Scheme has released 

ZDWHU�LQWR�WKH�6RXWK�/DJRRQ�ÀYH�WLPHV�VLQFH������ 

as follows: 

1.	 4,400 ML between August and December 

2000 (typically 50ML/d). 

2.	 10,000 ML between October and December 2001 

�DYHUDJH����0/�G��SHDN�ÁRZ�RI����0/�G�� 

3.	 5,500 ML between March and May 2003 (average 

100ML/d) (Everingham et al., 2005). 

��	 ������ 0/�EHWZHHQ�6SULQJ������DQG�-XQH����� 

�DSSUR[�����0/�G�IRU�ÀUVW�IHZ�PRQWKV�WKHQ 

20ML/d). 

5.	 10,237 ML between October 2004 and April 2005 

(130ML/d until December then 20ML/d). 

•	 -HQVHQ�DQG�1LFKROVRQ��������HVWLPDWHG�WKH�QRUPDO� 

volume of the Southern Lagoon of the Coorong to 

YDU\�EHWZHHQ�������0/��VXPPHU��DQG��������0/ 

(winter), which places the above release volumes at 

VL[�WR�����RI�WKH�WRWDO�YROXPH��(YHULQJKDP�HW�DO��������� 

•	 86('6�LQÁRZ�ZDWHU�TXDOLW\�LV�JHQHUDOO\�EHWWHU�WKDQ�WKDW 

in the South Lagoon which receives this water, but 

salinity and turbidity mitigation impacts in the South 

Lagoon from these releases are very localised and do 

not persist long after releases cease 

(see Sections 6.1 and 6.2 for details). 

Comparing the historical and current situations 

Prior to European settlement, the South Lagoon was 

brackish (less saline than the sea) with some areas near 

the junction with the North Lagoon rising to hypersaline 

FRQFHQWUDWLRQV�DIWHU�SHULRGV�RI�ORZ�ÁRZ��DV�LQGLFDWHG 

by diatom assemblages, see Gell and Haynes, 2005). 

,QÁRZV�IURP�IUHVKZDWHU�VRDNV�DQG�WKH�ZDWHU�FRXUVHV�WR� 

the south-east of the site were the dominant freshwater 

GULYHUV�RI�WKH�6RXWK�/DJRRQ�ZKLFK�ÁRZHG�WKURXJK�WKH� 

North Lagoon to the Murray Mouth along the preferential 

central channel described below by the Ngarrindjeri 

VSRNHVPHQ�DQG�WKH�ÀVKLQJ�IDPLOLHV��6HFWLRQV�����DQG���� 

5LYHU�0XUUD\�LQÁRZV�ZHUH�SUHIHUHQWLDOO\�FKDQQHOOHG�RXW�RI� 

the Murray Mouth under natural hydrological conditions 

DQG�WKXV�GLG�QRW�LQÁXHQFH�WKH�VRXWKHUQ�&RRURQJ�GLUHFWO\�� 

H[FHSW�SRVVLEO\�GXULQJ�SHULRGV�RI�YHU\�KLJK�ÁRZ�ZKHQ 

water backed-up at the mouth and was pushed south. 

The main role of the River Murray in supporting ‘Coorong 

health’ is maintenance of an open Murray Mouth and 

thus connectivity with the Southern Ocean (see Section 

6.6.4). 

7KH�WLPLQJ�RI�5LYHU�0XUUD\�ÁRRGV�FRPSDUHG�ZLWK�6RXWK 

(DVW�DQG�IUHVKZDWHU�VRDN�LQSXWV�LV�GLIÀFXOW�WR�SLQSRLQW��EXW 

given that: 

��	 5LYHU�0XUUD\�LQÁRZV�WR�WKH�VLWH�SHDNHG�LQ�ODWHU�VSULQJ�WR 

early summer (because of long transitional times from 

KHDGZDWHUV�LQ�16:�DQG�9LFWRULD�� 

�� 7KDW�LQÁRZV�IURP�WKH�6RXWK�(DVW�ZRXOG�KDYH�DOVR 

peaked at this time. 

3. Inputs from freshwater soaks were relatively permanent 

and peaked in early autumn and winter when sea 

levels are highest. 

,W�LV�OLNHO\�WKDW�ÁRZV�IURP�WKH�6RXWK�(DVW�ZHUH�FRQVLVWHQW� 

DQG�VWURQJ�HQRXJK�WR�SUHYHQW�VLJQLÀFDQW�ÁRZV�RI�5LYHU� 

Murray water into the Coorong but rather would have 

DGGHG�WR�WKH�ULYHU�ÁRZV�EHLQJ�GLVFKDUJHG�RXW�WKH�PRXWK� 
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Figure 31 Upper South East Drainage SchemeFigure 31 Upper South East Drainage Scheme 
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Gell and Haynes (2005) report that diatom analysis 

of core samples from the Coorong reinforce earlier 

VXJJHVWLRQV�E\�%RXUPDQ�HW�DO����������WKDW�DQ�HVWLPDWHG� 

����RI�5LYHU�0XUUD\�ZDWHU�ÁRZHG�GRZQ�WKH�*RROZD 

Channel to the Murray Mouth under natural hydrological 

conditions, and that relatively little made its way directly 

into the Coorong. Gell and Haynes (2005) conclude that 

¶7KH�LQÁXHQFH�RI�5LYHU�0XUUD\�ZDWHU�RQ�WKH�&RRURQJ��LV 

W\SLFDOO\�YHU\�VPDOO��DQG�FRQÀQHG�WR�WKH�QRUWK�ZHVWHUQ 

end of the North Lagoon.’ And further that ‘… it appears 

more likely that the role of the River Murray has been to 

PDLQWDLQ�WKH�PRXWK��PRVWO\�YLD�ÁRZV�DORQJ�WKH�*RROZD� 

&KDQQHO��DOORZLQJ�IRU�WLGDO�LQÁX[�RI�PDULQH�ZDWHU�LQWR� 

the Coorong.’ (Gell and Haynes, 2005). Their assessment 

is also that prior to European settlement, the presence 

in the core samples of diatom and ostracod taxa that 

prefer salinities of around 5,000mg/l indicate that the 

South Lagoon had regular freshwater input, most likely 

from the south east. 

7KH�UHGXFWLRQ�LQ�IUHVK�ZDWHU�LQÁRZV��FRXSOHG�ZLWK� 

restriction of the Murray Mouth, has seen the South 

Lagoon converted into a permanently hypersaline system 

with current salinity concentrations exceeding four times 

that of sea water. The salinity regime in the South Lagoon 

LQ�WKH�ODWH�����V�WR�HDUO\�����V�UDQJHG�IURP�OHVV�WKDQ� 

��SSW�WR���SSW��DSSUR[ ������²������� (&���6DOLQLWLHV� 

LQFUHDVHG�DIWHU�WKH����� PRXWK�FORVXUH�XS�WR����SSW 

(approx=230,000EC) in late summer (Geddes, 2003). 

'HFUHDVHG�WLGDO�H[FKDQJH�DQG�ÁXVKLQJ�KDV�DOVR�UHVXOWHG 

in an increase in turbidity and nutrients in the Southern 

Lagoon, impacting negatively on submerged vegetation 

in favour of phytoplankton (Lamontagne et al., 2004). 

,QÁRZV�IURP�WKH�86('6�DUH�EHLQJ�XVHG�WR�WU\�WR�PLWLJDWH 

the highly saline and turbid conditions in the South 

Lagoon. As indicated above, since August 2000, 

drainage water has been released from a regulated 

VWRUDJH�EDVLQ��0RUHOOD�%DVLQ��LQWR�WKH�6RXWK�/DJRRQ�RI 

WKH�&RRURQJ�DW�6DOW�&UHHN��VHH�)LJXUH������,QÁRZV�DUH 

capped by a release limit of 40 GL/y on a ten-year rolling 

average to manage reductions in salinity that may be 

LQGXFHG�LQ�WKH�6RXWK�/DJRRQ��7R�GDWH��ÁRZV�LQ�WKH�RUGHU� 

RI�����*/�\�KDYH�EHHQ�UHOHDVHG��VHH�DERYH���ZLWK�LQÁRZ� 

salinities ranging from 15–30,500mg/L (approx=23,300 to 

47,450EC), which have only had minor, localised salinity 

impacts in the southern end of the South Lagoon that do 

QRW�SHUVLVW�ORQJ�DIWHU�UHOHDVHV�FHDVH�WR�ÁRZ��(YHULQJKDP� 

et al., 2005). 

Paton (2005) notes that while there have been discharges 

into the South Lagoon from the USEDS via Salt Creek over 

the last 3–4 years this has not resulted in any long-term 

reduction of salinity, although he also notes that these 

releases have typically been less than 10GL annually. 

Paton urges caution in moving to release the predicted 

ÁRZV��RU�PRUH��IURP�WKH�86('6�ZKHQ�FRXSOHG�ZLWK� 

DGHTXDWH�HQYLURQPHQWDO�ÁRZV�IURP�WKH�5LYHU�0XUUD\�� 

IHDULQJ�LW�PD\�KDYH�D�¶VLJQLÀFDQW�QHJDWLYH�HIIHFW·� 

Concerns were also raised by some of the long-term 

ÀVKLQJ�IDPLOLHV�LQWHUYLHZHG�DV�SDUW�RI�WKLV�SURMHFW��VHH� 

section 7.2). They expressed concern that the USEDS 

water may be unsuitable because of the increased 

relative contribution of groundwater (rather than surface 

water) compared to historic inputs and because it is 

KHOG�IRU�WRR�ORQJ�LQ�0RUHOOD�%DVLQ�DQG�LV�¶GHDG·�ZKHQ�LW 

arrives into the Coorong. They are also concerned that 

because the freshwater soaks have declined in pressure 

and quality that this will also see the USEDS water being 

D�FRPSDUDWLYHO\�KLJK�SURSRUWLRQ�RI�LQÁRZV�FRPSDUHG� 

to natural. These are concerns that need to be carefully 

addressed. 

While it is acknowledged that redirected groundwater 

and surplus surface water from the USEDS may be a 

VRXUFH�RI�IUHVKHU�LQÁRZV�IRU�WKH�6RXWK�/DJRRQ��LW�QHHGV 

to be recognised that this water may bring with it 

risks to the South Lagoon and that at present it also 

SURYLGHV�HFRORJLFDO�EHQHÀWV�DW�RWKHU�VLWHV��VXFK�DV�LQ�WKH 

watercourses from which it is drained. A risk management 

approach needs to be taken to ensure other assets are 

not degraded to provide for the South Lagoon and that 

community concerns are addressed. 

Implications for other primary determinants 

of ecological character 

Salinity (Section 6.1): 

7KH�86('6�LQÁRZV�KDYH�WKH�SRWHQWLDO�WR�PLWLJDWH�KLJK� 

salinities in the South Lagoon but to date have not been 

JUHDW�HQRXJK�LQ�YROXPH�RU�GXUDWLRQ�WR�LQGXFH�VLJQLÀFDQW� 

spatial or temporal changes. 

Turbidity and sedimentation (Section 6.2): 

86('6�LQÁRZV�PD\�PLWLJDWH�WXUELGLWLHV�LQ�WKH�6RXWK� 

Lagoon but to date have not been great enough 

LQ�YROXPH�RU�GXUDWLRQ�WR�LQGXFH�VLJQLÀFDQW�VSDWLDO�RU� 

temporal changes. Potential impacts on sedimentation 

DQG�UHVXVSHQVLRQ�DUH�OLNHO\�WR�EH�HYHQW�VSHFLÀF�DQG 

SDUWLFXODUO\�QRWLFHDEOH�LQ�KLJK�ÁRZ�SHULRGV�ZKHQ� 

turbulence may occur. 

Keystone species (Section 6.3): 

Ruppia spp. growth and reproduction may be enhanced 

E\�86('6�LQÁRZV�LQ�WKH�DUHD�LPPHGLDWHO\�VXUURXQGLQJ�WKH� 

6DOW�&UHHN³6RXWK�/DJRRQ�FRQÁXHQFH� 
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Water levels (Section 6.4): 

7KHUH�LV�QR�HYLGHQFH�WR�VXJJHVW�WKDW�86('6�LQÁRZV�WR�GDWH 

have impacted on water levels but these do increase 

WKH\�PD\�OLPLW�ZDGHU�DFFHVV�WR�PXGÁDWV�WKDW�DUH� 

inundated to too great a depth. 

Habitat availability (Section 6.5): 

86('6�LQÁRZV�KDYH�WKH�SRWHQWLDO�WR�UH�HVWDEOLVK�HVWXDULQH 

ecosystem components and processes in the southern 

section of the Coorong, at least in patches around the 

6DOW�&UHHN�6RXWK�/DJRRQ�FRQÁXHQFH� 

Flows (This section): 

,I�86('6�LQÁRZV�EHFRPH�JUHDW�HQRXJK��WKH\�PD\�UH� 

HVWDEOLVK�WKH�ÁRZ�IURP�WKH�VRXWKHUQ�HQG�RI�WKH�&RRURQJ 

to the Murray Mouth as described by the Ngarrindjeri 

community (Section 7). 

Asset Plan 2005 targets: 

7KH�$VVHW�3ODQ��':/%&��������GRHV�QRW�VSHFLI\�ZKLFK 

ZDWHU�ZLOO�EH�XVHG�WR�DFKLHYH�WKH����ÁRZ�UHODWHG�LQWHULP 

targets it has, although the Plan does recognise USEDS 

DORQJ�ZLWK�RWKHU�LQSXWV��VXFK�DV�5LYHU�0XUUD\�ÁRZV��DV 

water delivered to the site that can be used to achieve 

these targets. 

Limits of acceptable change: 

No LAC is recommended here as the possible use of 

USEDS water would be aimed primarily at improvements 

to the salinity, turbidity and keystone Ruppia species in 

the South Lagoon in particular. The LAC recommended 

for salinity (Section 6.1.2), turbidity (Section 6.2.2) and 

keystone plants (Section 6.3.2) are relevant here. 

Any escalation of USEDS water discharges should be 

delivered in a natural seasonal pattern, peaking during 

late winter/spring. Inter-annual variation with large and 

VPDOOHU�ÁRZ�\HDUV�ZRXOG�UHÁHFW�IRUPHU�QDWXUDO�UHJLPH�� 

although the related LAC (see above) should be the key 

driver for decision making. 

86('6�LQÁRZV�KDYH�WKH�FDSDFLW\�WR�PLWLJDWH 

salinity and turbidity levels in the South Lagoon 

HVSHFLDOO\��DQG�DOVR�EHQHÀW�WKH�NH\VWRQH Ruppia 

s

the quality of this water is appropriate and that 

LWV�GHOLYHU\�LV�GRQH�WR�PLPLF�PRUH�QDWXUDO�ÁRZ 

regimes. 

7UDIÀF�OLJKW�DVVHVVPHQW 

pecies, but care needs to be taken to ensure 
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