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EXECUTIVE SUMMARY

The Taratap and Tilley Swamp Watercourses extend across more than 60 km of inter-dune flats
between Salt Creek and Kingston SE, in the Upper South East of South Australia. Covering an expanse
of approximately 12,700 ha of wetland habitat and consisting of 60 % native vegetation in a largely
drained and cleared landscape, the watercourses represent an extensive, regionally important area of
native wetland and terrestrial vegetation.

The watercourses have undergone dramatic change, beginning after European settlement of the area
(with drainage activities commencing in the 1860s) and accelerating dramatically after the Second
World War, with local and regional drainage and vegetation clearance having profound impacts on

hydrology and the quantity and character of wetland vegetation and associated fauna.

A major water management project in the region — the South East Flows Restoration Project (SEFRP) —
is expected to trigger significant changes in hydrological conditions within the watercourses after
completion in late 2018. The SEFRP aims to deliver freshwater inflows to the Coorong from the South
East drainage network for the purposes of salinity management, and with its design also routing water
through the Taratap and Tilley Swamp Watercourses, significant hydrological restoration of wetland
habitats within Tilley Swamp is anticipated. Hence the project is aiming to recover some of the
ecological values that would once have been associated with such a large, reliable, continuous area of
wetland habitat, situated in close proximity to other significant wetlands in the region (such as the
Coorong and the terminal wetlands of the northern Bakers Range Watercourse).

This document presents both a review and baseline of ecohydrological information for the Taratap
and Tilley Swamp Watercourses, with a focus on wetland habitats within the SEFRP study area. It
incorporates historical information about the natural history of the area, the sequence of drainage,
environmental change and historic flora and fauna records. Historic satellite imagery is used to map
surface water and recreate historical hydrographs for three key wetlands within the watercourses
since 1987. Historic aerial imagery is also analysed to broadly track vegetation response across the

watercourses since 1954.

Previous ecohydrological monitoring is summarised, with a focus on SEFRP-initiated ecological
monitoring of vegetation, fish, frogs and waterbirds. Broad trends are identified, and to track the
impacts of the SEFRP, previous ecohydrological monitoring is summarised and monitoring

recommendations are presented.

The current ecological state is that of an altered but ecologically valuable area, incorporating large
areas of remnant vegetation and wetlands, and retaining significant vegetation communities and flora
and fauna species. Analysis of satellite (Landsat) imagery shows decreased inundation of wetlands
since 1987. There have been marked changes in vegetation communities, with invasion of terrestrial
species into wetland basins, visible in analysis of historic aerial imagery and verified in on-ground

wetland monitoring.

Most notably, the wetland has dramatically shifted in hydrological character. Tilley Swamp was

originally a large, relatively deep and (once full) mostly static waterbody, where much of the inland
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surface waters of South East accumulated (behind high sill levels at Morella Basin and Martins
Washpool) prior to periodically overflowing, when full, into the Coorong via Salt Creek. When this
occurred, a vast sheet of water several tens of kilometres long was formed; stretching south from
Morella Basin and providing a wide range of highly connected aquatic habitats that supported a
diversity of species of flora and fauna. This wetland was complementary to the nearby Coorong which
is more saline in character and does not provide the same breeding opportunities for many species.

However as a result of artificial drainage, both via artificial deepening of Salt Creek and within Tilley
Swamp itself, combined with the gradual upstream diversion of inflows, in recent decades most of the
SEFRP study area has experienced ongoing water stress. Hence, the key findings of this review include:

e Along term drying trend, confirmed by analysis of surface water.

e A vegetation response has been detected in response to those drier conditions in wetlands
within the study area, with terrestrial vegetation communities moving down the elevation
gradient of wetlands and displacing residual open aquatic habitats and wetland vegetation.

e More deeply inundated conditions at Morella Basin after the Upper South East Dryland Salinity
and Flood Management Program (USE Program) began diverting and holding some saline
groundwater drainage inflows in the basin have largely reversed the terrestrialisation process
in that sole wetland feature, providing an indication of the potential response of those
wetlands anticipated to receive greater inundation post-SEFRP.

e Recent improvement of fish populations across the SEFRP area, noting that there is an
absence of detailed fish monitoring data prior to the year 2000, which means that no data on
the original (pre-drainage) fish assemblages of the study area are available for comparative
analysis.

e As for fish, frog records in the post-drainage era are sparse, but indicate salinities in parts of
the watercourses to be unsuited to common freshwater frogs. However, records may also be
influenced by the timing of ecological surveys, which have generally occurred late in the year,
but also decades after major freshwater flows from the lower South East into the study area
were interrupted.

e Waterbird presence across inundated wetlands is expected to increase over time, with
improved wetland hydrology (i.e. increased depth and duration of inundation) post-SEFRP,
however waterbirds are largely responsive to wider environmental conditions in south-eastern

Australia which are likely to significantly influence survey results in any given year.

With this context in mind, and although the SEFRP will not precisely replicate historical conditions (e.g.
water quality), it will greatly improve on the modern ecohydrological regime of the northern end of
Tilley Swamp (in particular) within the SEFRP study area. Assuming that Tilley Swamp regularly fills to
its restored design elevation of 5.4 m AHD, which is recommended, it will almost match the original
watercourse sill (5.5 m AHD at Martins Washpool), providing a ‘cease to flow’ depth, extent and

duration of inundation in the northern watercourse broadly similar to pre-development conditions.

The information in this report is intended to provide a comprehensive baseline that future
ecohydrological changes, in response to the new watercourse conditions, can be measured against. In
turn, this will inform future management and provide an objective set of parameters for eventual

evaluation of project success.
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1.Project context
1.1. Project background

The Taratap and Tilley Swamp Watercourses are located in the Upper South East of South Australia,
between Taratap Road in the south and Salt Creek in the north. The watercourses feature
approximately 12,700 ha of wetland habitat, all of which is reliant upon inflows of fresh-brackish
water from the South East drainage network to maintain ecological values. The watercourses flow in a
north-westerly direction and typically occur on the western side of flats bound by low, parallel ranges
to the east and west. The two names essentially describe the continuation of the same watercourse
(also historically called Reedy Creek) with the name Taratap Watercourse given to the section
between Taratap Road and Henry Creek Road, and Tilley Swamp Watercourse used from Henry Creek
Road to Salt Creek.

1.1.1 Hydrology

Prior to European colonisation, the watercourse received surface runoff from a catchment comprising
a large portion of the South East of South Australia and extending into western Victoria (SEDB 1980).
Regular, extensive and, in some locations, deep inundation occurred and the vegetation and ecological
character of the watercourse reflected that water regime. Typically for the South East, the low
gradient of the watercourse meant that no clearly defined river-style channels existed across much of
the region, with the exception of a few locations through ranges like Blackford and Henry Creek, and
at the terminus of Tilley Swamp into the Coorong at Salt Creek. Instead, water mostly moved slowly
through extensive, shallow wetlands which filled and spilled in sequence, frequently causing extensive
inundation of associated floodplains in the process. Surface flows into the Coorong occurred via Salt
Creek when water levels exceeded natural sills at the northern end of Morella Basin (see Section 3.1).
Although historic Salt Creek inflow volumes have not been accurately quantified to date, it is clear

from the evidence presented (referenced in Section 3.1) that they were highly variable and episodic.

From the 1860s onwards, engineered drainage at the regional and local scale, undertaken to improve
the agricultural viability of the country, profoundly changed the hydrology of the watercourse.
Regional scale drainage greatly reduced the size of the catchment and consequently reduced the
volumes of water entering the watercourse. In more recent decades, flows entering the watercourse
at the south were directed to sea by the Blackford Drain, completed in 1964 (SEDB 1980). Local scale
drainage also affected watercourse flows. The Taratap and Tilley Swamp Drains were completed in
2006 and 2000 respectively as part of the USE Program. The drains are located to the east of the
watercourse and intercept both surface and groundwater that would otherwise enter the watercourse
from flats to the east, taking this water north into Morella Basin, the terminal wetland of the system,
where it has since been released (below the historic sill level) into the Coorong via Salt Creek. The USE
Program provided the capacity to maintain some runoff and direct local drain flows into the Taratap
Watercourse for ecological purposes, and wetlands in this area have received regular inundation since
2006, albeit much reduced from pre-drainage water levels. However, no such capacity was provided

for the Tilley Swamp Watercourse downstream of Tilley Swamp Conservation Park, and consequently
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the greater part of the Tilley Swamp Watercourse has been almost permanently dry since 2000 (see
Section 4.2).

1.1.2 Vegetation

Vegetation clearance for agriculture has been extensive in the South East, with 87% of the region’s
native vegetation cleared (Croft et al. 1999). In this regard, the Tilley Swamp Watercourse is
exceptional in that it remains largely undeveloped and lies adjacent to large remnant areas of
uncleared terrestrial vegetation, that in some cases are also in close proximity to other large
remnants. This area of high remnancy was recognised as a “Key Biodiversity Area” and referred to as
the North West District in the Biodiversity Plan for the South East of South Australia (Croft et al. 1999).

Despite the intactness of surrounding terrestrial habitats, the vegetation of the Tilley Swamp
Watercourse has changed dramatically as a consequence of reduced frequency, depth, duration and
extent of inundation. In particular, open herblands, that supported extensive beds of aquatic plants
when inundated, have been displaced by Melaleuca halmaturorum shrublands that are less tolerant of
inundation, a process referred to as terrestrialisation. While M. halmaturorum shrublands are native
and support other native species, their encroachment into wetlands represents a substantial loss of
feeding and breeding habitat for waterbirds, including migratory shorebirds and waterfowl, and a loss

of habitat for aquatic biota generally.

1.1.3 South East Flows Restoration Project

The Millennium Drought (1996 — 2010) contributed to reduced flows in the Murray-Darling Basin and a
period of no flow from the River Murray into the Coorong between 2006 and 2010. With freshwater
inputs limited to the relatively small inflows from the South East via Salt Creek and direct rainfall,
evaporative loss from the surface of the Coorong was replaced largely by seawater via reverse flows at
the Murray Mouth (sensu Webster 2005). As a consequence, salinity in the Coorong increased
dramatically. At its peak in 2009, salinity exceeded 170 g/L across the entire South Lagoon and
exceeded 200 g/L in some locations (Mosley et al. 2017), greatly exceeding the tolerances of many
species important to the ecological character of this Ramsar site (Lester et al. 2011, Phillips and Muller
2006). In response, the ecosystem of the Coorong, and of the South Lagoon in particular, is now
considered to be highly degraded (e.g. Kingsford et al. 2011, Paton 2010).

One management response, commencing in 2007, was to investigate the potential for increased
freshwater inflows to the Coorong from the South East drainage network. The project, which became
known as the South East Flows Restoration Project (SEFRP), went through extensive feasibility,
community and Traditional Owner engagement, business case development, and design and
construction phases and was due for completion in late 2018. The SEFRP will enable flows in the
Blackford Drain to be diverted into a new floodway, connecting to the existing Taratap and Tilley
Swamp Drains, to ultimately be delivered to the Coorong via Salt Creek. Modelling indicates the SEFRP
will increase the volume of water available for release into the Coorong, if required for salinity

management, from 29.4 to 55.3 GL/yr (average, historic climate) (Whiting 2017).

Under the SEFRP, issues surrounding the ability to pass flows through the Tilley Swamp Watercourse

en route to the Coorong have been resolved. Thus, in addition to the Taratap Watercourse, diversions
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into the Tilley Swamp Watercourse will be possible. Watercourse flows will be prioritised over flows in
the upgraded Tilley Swamp drain when salinity reduction in the Coorong South Lagoon is not an
immediate priority. Thus, the SEFRP is anticipated to achieve a degree of hydrological restoration of
the Tilley Swamp Watercourse, with consequent ecological recovery likely. Inflows to the Taratap

Watercourse are also anticipated to increase.

1.1.4 The need for an ecohydrological baseline

While increased water availability for the Coorong is the primary objective of the SEFRP, the provision
of ecohydrological benefits for the en route wetland habitats of the Taratap and Tilley Swamp
Watercourses is an important secondary objective, and was one of the reasons that this alighnment was
originally chosen for the project (as per Farrington 2010). A reversal of terrestrialisation and an
improvement to the condition of aquatic habitats is anticipated. Increased diversity and abundance of
wetland-dependent biota is likely. A pre-SEFRP baseline ecohydrological characterisation is therefore
required to enable future progress towards this objective, and deviation from its current ecological
state, to be accurately measured.

1.2. Scope of this report

This baseline synthesis characterises the ecology of the Taratap and Tilley Swamp Watercourses with
an emphasis on vegetation, waterbirds, fish and frogs. Previously collected monitoring data have been
used to provide a quantitative baseline against which to compare future changes at representative
locations. A broader scale description of the area and long-term trends relating to vegetation and
inundation has been obtained by review of relevant previous studies and interpretation of historic
aerial photography and satellite imagery. The resultant ecological characterisation of the study area
will form an important baseline against which to compare future changes anticipated under the SEFRP.

Specifically, this report:

e Summarises quantitative vegetation, waterbird, fish and frog data collected in the Taratap and
Tilley Swamp Watercourses in 2011, 2012, 2016 and 2017.

e Reviews previous reports to provide a comprehensive list of flora and fauna species, including
introduced species, currently present in the Taratap and Tilley Swamp Watercourses. A
summary of the distribution and abundance of vertebrate fauna species within the study area
is also included.

e Provides maps of the vegetation of a 19,500 ha area of the Taratap and Tilley Swamp
Watercourses (Figure 1), currently and historically, and identifies trends in broad vegetation
types. Ortho-rectified historical aerial imagery from 1954, 1966, 1978, 1987, 1999 and 2013
has been interpreted for this purpose.

e Provides commentary on long-term inundation trends in watercourse areas based upon
mapping of inundation from remotely sensed imagery (Landsat satellites) via the Australian
continental scale Water Observations from Space (WOfS).

e Makes recommendations relating to the detection of future ecological changes, particularly

for vegetation, waterbirds, fish and frogs, in the context of the completion of the SEFRP.
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1.3. Study area

The SEFRP study area covers the Taratap and Tilley Swamp Watercourses, roughly between Taratap
Road in the south and Salt Creek in the north (Figure 1), approximately 60 km in length and between
1.4 km and 5.5 km in width, and covering 19,514 ha in total (Figure 1).

Figure 1 — SEFRP study area
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2.Description of Tilley Swamp

2.1. Geology, soils and climate

The Taratap and Tilley Swamp Watercourses are situated within the Naracoorte Coastal Plain
bioregion, a distinctively flat coastal plain formed over limestone deposits laid down when the area
was subject to inundation by the ocean. Consolidated sand dunes were formed by a gradual uplift of
the coastal plain that elevated and left isolated coastal barriers from successive sea level maximums
(Bourman et al. 2016).

These stranded dunes run parallel to the coast and prevent easy passage of water to the ocean. Prior
to drainage, up to 45 % of the South East was subject to permanent or seasonal flooding (Harding
2007), largely attributable to the lack of any significant rivers or creeks running to the ocean despite
high rainfall and large amounts of standing water. Instead, slow-moving flows move north-west along
a shallow gradient via surface flows and groundwater expression or movement, inundating wetland

and floodplain habitat along the way, and reaching their natural terminus at Salt Creek.

Elevation variations are low, ranging from roughly sea level in wetland basins up to approximately
50 metres at the highest point. In the Tilley Swamp Watercourse, calcarenite dunes form barriers to
the east and west, with soils comprising shallow loamy sands to loams over calcrete, or deep sands.
The soils of the flats and wetlands range from shallow to moderately deep calcareous sandy loams to
loams, overlying calcrete and the clays of the swamps (DEWNR 2018). The Taratap Watercourse shares
the same consolidated dune barriers to the east and west, while soils on the flats and lagoons are
mostly black to clay loams over calcreted limestone. Wet saline and sodic soils have been considered
problematic for agricultural activities after development and drainage occurred throughout both
watercourses (DEWNR 2018, Merry and Fitzpatrick 2005).

The study area experiences a Mediterranean climate, with warm, dry summers and cool wet winters
and a mean annual rainfall of just under 500mm (BoM 2018). The nearest reliable long-term weather
data is from Meningie (Figure 2).
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Figure 2 — Mean monthly temperature and rainfall at Meningie, 1987-2017 (Bureau of Meteorology)
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2.2. Current land use and land cover

Alongside extensive artificial drainage, the South East of SA has also been largely cleared for
agriculture (Croft et al. 1999). In the Taratap and Tilley Swamp Watercourses, higher areas and well-
drained flats are generally cleared and grazed, but many areas more prone to inundation and/or with

inherent elevated levels of soil and groundwater salinity, were left partially or fully intact (Figure 3).
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Figure 3 — Conservation status and native vegetation cover
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As a result, a large proportion of remnant native vegetation remains, with conservation parks,
Heritage Agreements and other native vegetation totalling approximately 60 % of the SEFRP study
area (Table 1), which is one of the highest levels of remnancy for any drained watercourse in the South
East. The remaining cleared land is sparsely populated and mostly used for agriculture, with
easements (drainage channels and roads) also being a significant land-cover category (Jacobs and
DEWNR 2016).

Table 1 — SEFRP study area land use

Land use Area (ha) % of study area
Conservation park 4,336.8 22.2
Heritage agreement 3,784.3 194
Other native vegetation 3,645.7 18.7
Cleared (agriculture/infrastructure) 7,747,1 39.7
Total 19,513.9 100

2.2.1 Native vegetation

Today, the Taratap and Tilley Swamp Watercourses contain large areas of remnant terrestrial native
vegetation where it was not cleared for agriculture, including Tilley Swamp Conservation Park, Martin
Washpool Conservation Park and other large Heritage Agreements and patches of vegetation.
Remnant vegetation has typically been subject to varying levels of disturbance or degradation, or
change in character as a result of drainage, noting that most areas were previously also utilised to

varying degrees for pastoral grazing activities for a period after the 1840s.
Tilley Swamp Conservation Park (1,515 ha)

In roughly the middle of the study area, Tilley Swamp Conservation Park encompasses a large wetland
(a 1,077 ha deeper area within the formerly more extensive and continuous Tilley Swamp), along with
smaller wetlands and remnant terrestrial vegetation. The land on which Tilley Swamp Conservation
Park now lies was previously used for seasonal grazing, before a clearance permit application by the
owner was refused in the 1980s. Under the compensation provisions of the legislation in place at the
time (Native Vegetation Management Act 1985), this prompted its private registration as a Heritage
Agreement and later led to its purchase by the government and designation as a Conservation Park in

1993 to ‘conserve remnant vegetation associations’ (DEHAA 1999).
Martin Washpool Conservation Park (2,851 ha)

At the northern end of the study area, Martin Washpool Conservation Park encompasses a large
wetland (Morella Basin — 858 ha), numerous smaller wetlands, and remnant and recently revegetated
terrestrial vegetation. The first (eastern — 1800 ha) portion of the Park was dedicated in 1969, and an
additional portion of Morella Basin was strategically purchased as part of the USE program in 1998,
before being incorporated into Martin Washpool Conservation Park in 2005. The basin, which had
been significantly altered from its pre-European state since the first cutting into Salt Creek in 1864,
now receives saline groundwater collected by the Tilley Swamp drain from other parts of the Upper
South East network, and allows flows to be held before release into the Coorong via Salt Creek
(Bachmann 2014).
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Heritage Agreements

A large area of land is protected under various Heritage Agreements and date from the era (under
legislation from 1985-1991, the Native Vegetation Management Act 1985) when native vegetation
laws came into effect and areas refused for clearance could be set aside with compensated
agreements. These are mostly situated north of Henry Creek Road. Significant Heritage Agreements
include the stations of Stoneleigh Park, Banff and Safari, situated in the area between Tilley Swamp CP
and Martin Washpool CP. South of Tilley Swamp CP and within the SEFRP study area, only one 83
hectare area is protected under Heritage Agreement, in the Taratap Watercourse.

Other native vegetation

The watercourses retain significant patches of native vegetation that are outside the formal Protected
Area system. Notable areas include more than 2,000 ha of relatively intact terrestrial vegetation and
wetland immediately north of Cantara Road, around 650 ha of extensive but degraded native
vegetation between Tilley Swamp and Henry Creek Road, and patches of variable quality vegetation
covering more than 700 ha, adjacent to Pataenbury, Varcoe, Englands and Yeulba swamps on the
Taratap Watercourse. Other patches of native vegetation — often degraded Melaleuca shrubland —

remain scattered through the watercourse.
Revegetation

Over the past 15 years, more than 500 ha of terrestrial and wetland fringe vegetation has been
planted to the north and west of Morella Basin in Martin Washpool CP, across public and private land.
The private land component is owned by Wetlands and Wildlife. This bolsters habitat connectivity
between the Coorong NP, Martin Washpool CP and remnant vegetation to its south and east,

including Heritage Agreements and Messent CP.

Figure 4 — Before and after images of the 535 hectare area around Morella Basin revegetated in three ‘Stages’
— Stage 1 in 2001, Stage 2 in 2002 and Stage 3 in 2003. Additional areas revegetated by Wetlands and Wildlife
are situated in the area between Stage 2 and 3 and the Coorong National Park.

Image left from Stokes (2008), image right from Google Earth (taken 16" Nov 2018).




NGT Consulting: Baseline Synthesis of Ecohydrological Data for the Taratap and Tilley Swamp Watercourses, South East of South Australia

Surrounding native vegetation

The vegetation in the watercourses forms an important component of a large remnant area that also
takes in the Coorong National Park (48,975 ha), 500 metres to the west of the study area, Messent
Conservation Park (11,583 ha) less than 1 km to the north east, and Gum Lagoon Conservation Park
(8906 ha) and Bunbury CR (1,944 ha), both within 15 km to the east. Large Heritage Agreements are
also adjacent, with the Bonneys Camp Heritage Agreement (7,021 ha) contiguous with Martin
Washpool CP. Additional substantial tracts of native vegetation remain on private land in the West
Avenue and Bakers Range Watercourses. Combined, the area retains one of the largest areas of
remnant vegetation in the Upper South East, identified as one of five priority remnant areas in the
Biodiversity Plan for the South East of South Australia (Croft et al. 1999).

2.2.2 Wetlands

Prior to drainage, all of the low-lying land on the Taratap and Tilley Swamp watercourses was subject
to inundation (Figure 5), noting that on the Taratap flats, this DEW mapping significantly
underestimates the original wetland extent on the flats to the east of the project area. Seventy-six
wetlands have been mapped within or partially within the SEFRP study area (Table 2), with a pre-
European coverage of approximately 12,700 ha. However, as will be explored in later section, the
entire system could function as a contiguous wetland feature in major inundation events, noting that
modern mapping in very flat systems like this is often simply shaped by landscape modifications or

artificial features that separate polygons such as drains or roads.

Table 2 — Summary of wetland sizes in study area, based on current DEW mapping

Wetland size (ha) No. of wetlands
0-10 36
10-50 18
50-100 7
100-500 7
500-1500 8
Total 76

Wetland condition is variable and is largely influenced by drainage, vegetation clearance and
agricultural practices. The current ecological value of many wetlands — including all 500-1500 ha
wetlands — has been assessed by DEW (section 5.1.1). Wetlands across both watercourses have been
subject to a long-term terrestrialisation process due to changes in hydrology; these changes in wetland

vegetation density over time are quantified through analysis of historical imagery in Section 4.1.
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Figure 5 — Pre-European wetland extent

2.2.3 Agriculture

Cleared agricultural land is dominated by cattle and sheep grazing, while plantation forestry, irrigated
agriculture and cropping — large components of land use in other areas of the South East — are
minimal. This is a reflection of lower natural productive capacity of the land, reflected in the soil types
and saline groundwater, and its propensity (even in the presence of drains) to experience seasonal

brackish inundation.
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3.Tilley Swamp ecohydrology prior to 1954

3.1. Indigenous occupation

Prior to European occupation, the Ngarrindjeri people inhabited an area that stretched from Cape
Jervis to Lacepede Bay (near Kingston SE), including the Taratap and Tilley Swamp watercourses
(O'Connor 1994, Tindale 1974). The effect of colonialisation on indigenous life in the South East
roughly followed patterns seen in other parts of Australia, including conflict between Aborigines and
colonialists, displacement and dispossession and the erosion of traditional ways, documented in a

number of sources, including those listed in Clarke (2015a).

Ngarrindjeri native title has been recognised for part of the land stretching from just north of Morella
Basin, all the way north west to Cape Jervis, including both coastal and inland areas and encompassing
the Lower Lakes and Murray Mouth; another native title claim further south encompasses almost the
entirety of the land containing the SEFRP study area, but has yet to be determined (Department of the
Premier and Cabinet 2019).

A lack of detailed studies on indigenous life in the South East limit current understanding of how the
watercourses were used, however it is generally recognised that wetlands and watercourses strongly
influenced subsistence strategies in the region (Clarke 2015b). Water stretched across the flats of the
Upper South East through the wetter months and restricted camp locations to higher ground, from
which food resources such as fish, waterfowl and bulrush (Typha sp.) rhizomes could be exploited
(Pretty et al. 1983). Wetlands also provided materials for construction of tools, with rushes heavily
utilized for weaving fish and other animal traps and constructing baskets for transportation of food. As
a result of the abundant resources found in wetland areas, Indigenous people could remain in a
smaller geographic area across the year, compared to more nomadic strategies in arid districts (Clarke
2015b).

While sparse records of indigenous usage of wetlands exist for the region, some specific locations are
recorded, such as the northern end of Rushy Swamp just north of Kingston, where Aboriginal people
set basketware traps along the Reedy Creek watercourse to catch fish as it left the swamp (Tindale,
cited in Clarke (2015a)).

Although outside the scope of this project, it is strongly recommended that further work be completed
to capture the indigenous stories and ecological knowledge of the project area, including the
collection and synthesis of oral histories. Such a body of work would strongly complement the eco-
hydrological and scientific information from other sources presented in this report.

3.2. European history of Tilley Swamp and Reedy Creek

Tilley Swamp is named after William Tilley, who took out the first pastoral occupation licence for the
area first known as ‘Miserable Creek’ (an early name for Henry Creek) on 22 April 1847. Later, on 1 July
1851, this became pastoral lease no. 199, which he called ‘Tilley’s Swamp’. William Tilley sold the lease
in 1854, which was held by a succession of different lease holders until eventually being resumed by

the government for closer settlement in approximately the late 1870s.

This lease however did not encompass what we consider Tilley Swamp today, as shown in Figure 6.
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Figure 6 — Map of the pastoral runs north of Kingston (Lacepede) from the 1850s and 1860s. William Tilley’s
original lease (199), covered the Taratap Flat between Blackford Creek and Henry Creek. Lease 493 and 778,
held by James Foot(e), covered the stretch between Henry Creek and Salt Creek.

What soon became known as Tilley Swamp, the northern portion of the immense sheet of largely
static water that (when full or overflowing) extended all the way from Salt Creek in the north to the
Henry Creek crossing in the south (and, while receiving inflows, often for several months of the year,

to Blackford Creek and beyond), fell largely within the leases of James Foot(e).

William Tilley established the first accommodation house for overland travellers in the area near
where the two runs met, on the West Avenue Range at the Henry Creek crossing, later replaced by
Batten’s/Batton’s Accommodation House nearby, on the opposite (western or coastal) side of Tilley
Swamp.
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Before exploring the early maps and accounts in more detail, it is worth noting that the names of
geographical locations have evolved over time for what we now describe as Tilley Swamp and the

Taratap Watercourse.

Prior to artificial drainage, early accounts considered Tilley Swamp to simply be the continuation or
terminus of the Reedy Creek Watercourse, which commenced in the lower South East, and found its

way into Tilley Swamp via the Blackford Creek.

As can be seen in Figure 7, Reedy Creek is for much of its length (in the lower South East) a narrow flat
bounded by the Reedy Creek Range to its west and the West Avenue Range to its east.

Figure 7 — Vertically exaggerated cross-section from Robe to Coonawarra showing the location of Reedy Creek
(from Turner and Carter (1989))

Fed by multiple sources, including local rainfall, accumulated flows from its catchment to the south (in
the vicinity of Mount Graham and Mount Burr) and discharging shallow groundwater (as a result of
wetlands ponding against the West Avenue Range), Reedy Creek was originally considered the main
arterial waterway in the South East.

Julian Tenison-Woods, who arrived in the South East in 1857 and was highly observant, compiled
many useful observations of the region in his book ‘Geological Observations in South Australia:
Principally in the District South-East of Adelaide’ (Tenison-Woods 1862).

Noting that many of his regional observations appear to correspond with either a period of below
average rainfall in the late 1850s or later (drier) seasonal conditions in the summer or autumn,
significantly impacting on the volumes of water he observed, he nevertheless described the origin,

direction of flow and course of Reedy Creek as follows:

“At the foot of Mount Graham, about forty-five miles from Guichen Bay, there is a large

morass of very deep black mud. This trends away along the east side of a range of hills, in
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a north-westerly direction, until it becomes, in a mile or so, a perfect channel, about half a
mile wide, containing little or no water, but very boggy, and covered with reeds. It
continues on in the same width for many miles, until it becomes a stream, which empties
itself into the Salt Creek and thence into the Coorong. In winter, a small amount of water
drains off in the centre of the morass after the first five or six miles, and the stream
becomes more copious as it proceeds farther, but the general character of the creek is a
great morass, many miles in length, and varying in width from half a mile to 200 yards,
and running for its whole length at the foot of the range.”

During wetter times, areas that he simply describes as being muddy or boggy would have been more
deeply inundated. However, consistent with other early accounts, this reference highlights that Reedy
Creek was considered to be the region’s main inland waterway from the earliest days of settlement, a
factor that significantly influenced early approaches to regional artificial drainage enhancement. The
final subsequent stretch of Reedy Creek (now called the Taratap Watercourse) before it reached Tilley

Swamp, after passing through the range at Blackford, is shown in the 1906 map in Figure 8.

Figure 8 — Map from 1906, showing the last stretch of Reedy Creek between Blackford and Tilley Swamp, but
dfter the creation of Goyder’s Bank which forced all the flows northwards from Murrabinna. Goyder’s Bank is
not shown, but is situated at the southern tip of the mapped watercourse, just above the ‘M’ in Murrabinna.

It should be noted that the map in Figure 8 is dated after many of the early government drainage works were
already completed and influenced the direction of flows in this area. The precise nature and impact of these
works will be expanded on later, but included the construction of banks and artificial drains that ‘forced’
Reedy Creek to continue along the route that was perceived to be the main flowpath, as described by

Tenison-Woods, and illustrated (in red) on the 1980 South Eastern Drainage Board map shown in Figure 9.
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Figure 9 — Map from the report by the South Eastern Drainage Board (1980), showing the original direction of
flows in the South East, and with the original length of the Reedy Creek Watercourse highlighted here in red.

However, as a result of the extremely flat terrain in the South East, seasonal, climatic and other
variable weather influences (such as fetch caused by wind), along with the impact of those early
drainage and banking works, the truth about the direction and magnitude of Reedy Creek flows is a

little more complex than at first glance.
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In the wet decade of the 1860s, with transport and communication routes regularly interrupted or
slowed for long periods, there was great pressure from colonists and settlers in the South East to
improve the speed of freight, mail and human movement between Mt Gambier and Adelaide. Talk of
the South East of South Australia joining Victoria, which was more readily and quickly accessible
overland than its own capital of Adelaide, or seceding and forming a new colony in partnership with
neighbouring areas of western Victoria (proposed to be called Princeland) flourished briefly in this era.
Likewise, so did talk of schemes that would seek to harness the waters of the region and turn them
into an asset for communication and transport. It was during this period, before major drainage works
had commenced, that several gentlemen strongly advocated publicly (via newspaper submissions) for
the state government to invest in a European-style solution, where canals, using locks and weirs,
would be constructed and managed both for transport (by flat-bottomed steamboats) and to facilitate
drainage and development of adjacent land for agriculture, rather than simply seeing more water
drained directly to the sea without being put to practical use. This submission in the Border Watch

(1864) by Mr W. J. Browne of Moorak, explains and justifies the scheme as follows. He stated:

“The Reedy Creek is naturally a canal for several months in the year. Consequently, it
would require but little clearing or deepening to render it navigable during the whole year.
By a single lock you could retain as much of the Reedy Creek water as you required, the
surplus water that you must get clear of, combined with the natural drainage of the
swamps lying between the Reedy Creek and Lacepede Bay, would furnish sufficient water
to supply a cutting from the Reedy Creek to Maria Creek and the Coorong. This canal
would recover a large quantity of good land and drain an immense tract of country. It is
the emptying of Reedy Creek that makes Tilley's Swamp, consequently, that water would
be conveyed into the canal...

...A combined system of navigation by means of the Coorong and Reedy Creek would be of
very great advantage to the South-East and would retain for Adelaide the trade of the
district, which Adelaide is now rapidly losing. It would facilitate the making of roads east
and west, the land running north and south being the main highway. It would bring not
only the produce and trade of our own country to our own ports, but also some of that of

Victoria.

Mr Palmer says he thinks the Coorong and Reedy Creek can be easily connected by a
navigable canal and continually rendered so by directing the drainage of the surrounding
waters into these two channels. The Coorong should receive the drainage of Maria Creek.
The sea mouth of the Maria Creek, if necessary, might be blocked up and a channel cut
through the pipe-clay flat to the Coorong. Tilley's swamp should be also drained into the
Coorong by deepening its natural outlet through the Salt Creek.

| have seen the water so deep on several occasions that a boat could have been taken

from the Coorong to near Mount Muirhead.”

Browne and others envisaged a regulated canal for transport running the entire length of the Coorong
and through the Ephemeral Lakes, from Lake Alexandrina to Kingston and then turning inland up a
new channel constructed from Maria Creek to Blackford, and then following the length of Reedy Creek
south to Mt Muirhead, near Millicent.
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While the practicalities of such as a scheme do not appear to have been taken seriously by
government, this submission does give a unique insight into the frustration being caused by
inundation and its impact on early transport and communication. It is also important to understand
that such sentiments were widespread, and a key precursor to Surveyor-General George Goyder’s
eventual heavy involvement in drainage matters in the South East, which led to major government
investment from the 1860s onwards. This began to address the concerns of a South East regional
population which felt neglected and overlooked for infrastructure investment by its capital in
Adelaide, a situation that was greatly aggravated by community awareness of the region’s financial
contribution to state coffers.

Of particular relevance to the question of Reedy Creek flows, in the same submission, Mr W. J. Browne
(Border Watch 1864) also went on to state:

“I would connect the Maria Creek and the Coorong with the Reedy Creek, at Blackford's.
The Reedy Creek is there hemmed into a narrow channel, through which it flows on to a
flat, the main body going towards Tilley's Swamp; but a portion turning southward

passes through a low range by Murrabinna; from thence to the Maria Creek Swamp.”

Although (as he confessed elsewhere in his submission) his opinions were formed by observation
alone after regularly passing through the area when wet and needed ‘checking with the level’, Browne
felt that the majority of Reedy Creek water at Blackford went north into Tilley Swamp. However, a
later, more lengthy and comprehensive assessment by Goyder himself (1883), after many visits to the

region, disagreed:

“There is one valley of natural drainage through the district, known as the Reedy Creek.
Commencing at Mount Mcintyre, wending west north-west, and gradually forming a
channel between two of the ridges above referred to, and finding its way in a northerly
direction into Tilley's Swamp by the creek at Blackford, and by Henry's Creek further north
into swamps leading towards Salt Creek. At Blackford the greater portion of the water
floods the Murrabinna flat and flows to lower lands towards the lighthouse buildings on
the beach, and also spreads over the flat east of Kingston, and drains into the sea by
Maria Creek, or into the Coorong, forming in dry weather a series of lagoons between

the heart of the Coorong and the Kingston and Naracoorte railway.”

The lighthouse buildings referred to by Goyder were cottages near the beach at Cape Jaffa — originally
known as “King’s Camp” (Rob England, pers. comm. 2019). The extensive flats in this wider general
area, which were collectively known at that time as Maria Swamp or Maria Creek Swamp, originally
also received any combined surplus waters flowing north from the Millicent flats, filling the Wangolina

flats and Butchers Gap.

Despite Goyder’s likely accurate indication that the “the greater portion” of water from Blackford
Creek flowed south over the Murrabinna flats, contrary to the observations of Browne, precisely what
proportion of the flows would have discharged in each of the different potential directions of flow is
difficult to ascertain today. This is because it was also unlikely to have been consistent on any given
day when the system was flowing and the flats already fully inundated with water. Instead it was likey

to be quite variable and driven by factors such as:
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(1) how much water was already ponded downstream in Tilley Swamp, which typically has a very
gently sloped natural gradient, once water passed over the Taratap Ridge;

(2) how much water was entering Tilley Swamp from Henry Creek, contributing to a significant
downstream flow constriction even if Tilley Swamp itself was not full;

(3) how much water was pushing up from the Millicent and Biscuit Flats and already filling the
Maria Swamp from this vast, reliable catchment in the lower South East; and/or

(4) lastly, but crucially, the effect of prevailing wind direction on water movement and elevation
(i.e. fetch) in all the waterbodies involved.

Hence, it can be ascertained from the early observations that because the South East is so flat, and
given that water could pond on the flats regularly in winter and spring anywhere from 1 to 6 feet (or
more) in depth, it is not simply a matter of looking at the current lowest points in the landscape and
assuming that all the water flowed in a single direction. While that may have been the case in drier
times or at the end of a seasonal flow, as when it appears Tenison-Woods made his observations, or
on days with no wind, that was certainly not the case on other occasions, when during floods water
could be observed as being relatively static over large areas, or flowing in multiple directions, over

various intermediate and higher watercourse sills, not just simply following the lowest points of relief.

Hence the 1980 Drainage Board map in Figure 9 doesn’t fully illustrate all the directions of flow as
described by Goyder; in particular flows making their way towards the Coorong via the Ephemeral

Lakes. These are shown more clearly on the inset of

this area shown in Figure 10, which more accurately
depicts the water reaching the Murrabinna flats via
Blackford Creek (blue arrow) and either:

(A) flowing north into Tilley Swamp, or
(B) flowing south towards Maria Creek at
Kingston, and/or

. Henry
(C) subsequently spilling north towards the Creek
ree
Coorong Ephemeral Lakes, (as described by
Goyder).
Figure 10 - Inset map of original flow paths in the
vicinity of Kingston SE, highlighting the three potential
directions of surface flow from the Reedy Creek at
Blackford/Murrabinna, as described by Goyder in 1883. Blackford/
The blue arrow indicates the location where Reedy Creek

Creek and surplus Avenue Flat flows passed through the
Reedy Creek Range at Blackford Creek. From there flows
could either discharge (A) north towards Tilley Swamp,
or south via Murrabinna towards Maria Creek Swamp,
where water could either (B) discharge into the sea at
Kingston or (C) flow north into the south lagoon of the
Coorong via the Ephemeral Lakes.

What therefore appears clear from the various early
descriptions that exist, by those who witnessed and recorded them prior to artificial drainage works, is
that water from Blackford could and did flow in all of these directions. When Tilley Swamp was full and

already running into the Coorong at Salt Creek, or if Blackford Swamp was not yet full enough (or
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there was insufficient wind fetch) to breach the Taratap Ridge, water from Blackford Creek would
preferentially flow south via Murrabinna and then west towards Kingston. However, with a driving
head of flows (possibly assisted by south-westerly winds) from the Millicent direction feeding Maria
Creek Swamp during wetter times, the only other potential destination for these flows (again, if Tilley
Swamp was full) was along the Coorong Ephemeral Lakes, eventually discharging into the South
Lagoon of the Coorong. Again, based on the gentle gradients involved, such flows would have been
mostly broad and sluggish, consistent with all the watercourses of the South East, as each wetland
filled and spilled in the sequence along this path. The presence of a seasonal historic flowpath via the
Coorong Ephemeral Lakes is also supported by the traditional knowledge of Ngarrindjeri people
(Coombe 1993, England 1993, Hemming and Rigney 2008a, Hemming and Rigney 2008b).

This account of regional hydrology is also supported by a wide range of early independent accounts
and observations, and is also reinforced by some of the key initial strategic decisions made by the SA
Government surveyors when artificial drainage commenced in the 1860s. One of those key decisions,
the construction of Goyder’s Bank at Murrabinna in 1886, to prevent Reedy/Blackford Creek water
from reaching Maria Creek Swamp and the Coorong Ephemeral Lakes, will be explored in Section 3.4.
The variable extremes of inundation and flows observed in the early years of European settlement,

depending on the prevailing climatic conditions at the time, will also be revisited in Section 3.3.

To help paint a picture of the original sluggish nature of the watercourses of the South East, which
filled, back-flooded and spilled as they flowed from south to north, Goyder (1883) also noted that:

“Reedy Creek is also intersected by a series of low banks, which help to retain the water
up to a certain height; after this is attained the flow is resumed, though large areas are
inundated during its progress.”

It is perhaps not surprising then that the very first attempts at improving the trafficability and
agricultural productivity of the South East largely focused on improving the ability of Reedy Creek, as
well as the East Avenue and Avenue Water Courses, to carry more water, more efficiently along their
naturally impeded flow paths.

The reason for this is explained by Goyder (1870):

“On first considering the subject of drainage in the South-East, | thought it best that one
grand scheme, embracing the whole area from the natural northern outlet at Salt Creek
into the Coorong to that at the south end of Lake Bonney, should be matured, and all
operations and expenditure carried on and incurred tend towards the development of such
scheme; but at the suggestion of the Hon. Mr. Milne this system was departed from, and
the work divided into two distinct branches, having equally distinct ends in view,
namely:—The drainage of the southern portion into Lakes Bonney and Frome, such portion
being mostly of good character and fit for tillage; and the drainage of all the country lying
north of a line from Penola to the north end of Rivoli Bay into the Coorong via Henry's
Creek, Tilley's Swamp, and Salt Creek, the land in the northern portion being mostly of a

character only adapted to grazing purposes, and the object sought to be attained being

19



NGT Consulting: Baseline Synthesis of Ecohydrological Data for the Taratap and Tilley Swamp Watercourses, South East of South Australia

the improvement of the vegetation and consequent increased grazing capacity and value

to the country.”
To achieve this outcome in the north of the region, Goyder (as recorded by Ward (1869)) envisaged:

“two outlets at the northern end of the district, one at Lacepede Bay into Maria Creek,
which will drain the Maria Creek Swamp, and all the Biscuit Flat north of the Mount
Benson range; and another into the Coorong at Salt Creek, which will drain the whole
extent of the Avenue Flats lying to the eastward of the Maria Creek Swamp, and uniting
with several other flats at Reedy Creek, and falling thence to Salt Creek, as others do from
Blackford to Maria Creek. Thus these two points, the Salt Creek having an outlet into the
Coorong, and Maria Creek having an outlet 50 miles further south to Lacepede Bay will, in
fact, tap the whole waters of the northern end of the district.”

As a result of this initial approach:

1. very early cuttings were made from 1863-67:

a. inthe lower South East through the Woakwine Range at Narrow Neck (to Lake Frome)
and English’s and Milne’s Gaps (to Lake Bonney), after which the intensive drainage
scheme on the Millicent peat flats commenced.

b. in the mid-South East formalising an artificial drainage outlet via the natural (but
subsequently modified) outlet at Maria Creek, to the sea at Kingston, and

c. inthe Upper South East into Salt Creek from Morella Basin to enable the Tilley Swamp
to discharge more regularly and efficiently into the Coorong.

2. Reedy Creek was also progressively channelised from 1881, when in-stream ridges or
impediments to flow were breached, and additional private drains directed water into it, as a
main arterial route for directing waters (from across the region, outside the Millicent flats)
more efficiently into the northern drainage area, en route to the Coorong.

In terms of Reedy Creek specifically, Goyder noted in 1883 that at that time the SA Government were:

“now conducting works with the view to relieve other localities and confine the water to
the channel of Reedy Creek, down the valley of which large drains are being formed, the
main drain being 60 feet wide and 5 feet deep.”

These early changes from the 1860s altered the nature of flows both reaching and passing through
Tilley Swamp. However, to understand the impact of the change in hydrological condition in Tilley

Swamp, it is necessary to gain a clearer understanding of what Tilley Swamp was like before drainage.

3.3. Early accounts of Salt Creek and Tilley Swamp

One of the very first detailed European descriptions of Tilley Swamp and Salt Creek include Hawdon'’s
account of his overland journey from Port Phillip to Adelaide, when he travelled from the Coorong
Ephemeral Lakes, across to Tilley Swamp and north to Henry Creek on the 5™ of August, 1839. This
part of his journey is recorded as follows (with descriptive notes added in brackets and underlined to

clarify key locations or times):

“The sand hillocks bounding the coast getting more precipitous, we crossed a narrow pass

between two lakes (two of the Coorong Ephemeral Lakes) and proceeded up the eastern
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side, the country still being of a barren description. Towards the eastward | rode inland

about ten miles (along and over the West Range), when | observed another chain of lakes

extending to the southeast, parallel to those nearer the coast we had been skirting

(wetlands of Tilley Swamp). | met with an old native, and as we were both unarmed we

soon became friends. He told me that the waters of these lakes were salt (confirming the
pre-European brackish character of Tilley Swamp, at least during that year). On my

overtaking the party we proceeded to the freshwater stream (Salt Creek) discovered by the
men left by Mr Bonney in his last expedition (Bonney’s party travelled through several

months earlier in March-April 1839), after he had gone forward to Lake Alexandrina. This

stream rises from underneath a mass of limestone. The water is somewhat brackish; the
stream is sufficient to turn a mill; but after running for half a mile it enters the lake (the
Coorong). In this part of the lake, which is perfectly salt, we observed about half a foot of
rise in the tide.” (Hawdon 1839)

Interestingly, the country was very dry and the bulk of coastal swamps easily traversed by Bonney’s
party when travelling through a few months earlier, but by August of that year Tilley Swamp was
clearly filling, and was described as a ‘chain of lakes’. During both of these 1839 visits to Salt Creek, the
steady fresh-brackish flow down the creek was apparently being driven by groundwater

springs/seepage, because a surface flow from Morella Basin was not evident at that time.

The next reference that has emerged is from June 1842, when the SA Government were describing the
boundaries of newly established Counties, Salt Creek was used as one of the boundary markers as
follows. The new boundary followed:

“the coastline, from the sea outlet of the Murray to a spot opposite where the Salt Creek
empties itself into the Coorong.” (Southern Australian 1842)

The boundary then followed “this creek to the Rocky Ridge at its source...” (Southern Australian 1842).
Again, springs at the rocky ridge upstream were considered to be the ‘source’ of Salt Creek, indicating
that on the basis of climatic trends at that time, overland surface flows from Tilley Swamp via Morella
Basin may not have yet been understood or observed.

An apparent lack of understanding about just how wet the South East could become, and its
detrimental impact on transport, continued with Governor Grey’s journey to the South East in the
autumn of 1844, when he was accompanied by a number of people including his newly appointed
Commissioner of Public Lands, Charles Bonney (referred to above), surveyor Thomas Burr and artist

George French Angas.
In his letter to Lord Stanley (dated June 22, 1844, cited in Dutton (1846)), Governor Grey stated that:

“as this country lies immediately between New South Wales and South Australia, and
forms an almost continuous link of good country between the rivers Murray and Glenelg,
and can, in its natural state, be traversed in nearly all directions by drays and carts
without the slightest difficulty, there can be but little doubt that in the course of the next
few years an uninterrupted line of settlements will exist between Adelaide and Port Phillip
: indeed the squatters from New South Wales have already begun to occupy the most

extreme south-eastern portion of this new country with sheep and cattle stations.”
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Despite the fact that they travelled through during the driest time of year (autumn) clearly this was a
drier than average phase, and Governor Grey didn’t perceive how just wet the ‘easily traversable flats’

could become.

More detailed observations of Salt Creek and Tilley Swamp were made in the journals of Grey’s

companions. Firstly (Angas 1847) recalled that on April 22" 1844:

“This day's journey brought us to the Salt Creek; a river of salt water flowing out of the
Coorong, and running through the desert to the eastward. Open green flats, skirted with
she-oaks and a few gum-trees, occur along its margin, and tolerable feed for the cattle
was found about our camping-place. Luxuriant tea-trees embower this sluggish stream,
the vile waters of which are covered with a green scum. About a quarter of a mile up the
creek we found a well of clear fresh water, beneath a projecting ledge of rock : it was
surrounded by moss and flowers ; and the recent foot-prints of the emu and kangaroo,
showed that these creatures of the wilderness had been slaking their thirst there during

the heat of the afternoon. We called it "Bonney's Well."

Despite the fact that it was already understood that Salt Creek flowed into the Coorong (based on the
earlier references), and was already being called by this name by 1842, Angas nevertheless either
misunderstood what he was seeing, and due to a northerly wind, must have observed saline Coorong
water flowing upstream — or alternatively may have simply made an error in his notes. It also appears
that this erroneous description may have led to at least one map that inaccurately represented the
direction of flow, catchment and/or physical extent of Salt Creek, produced around the same time, as

shown in Figure 11.

Figure 11 — Map of the Coorong from Dutton (1846) with an inaccurate impression of Salt Creek continuing a
considerable distance inland, but showing how it was used to mark the boundary of the County of Russell.
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However, interestingly and of some significance, Angas went on the say that:

“Conglomerate masses of recent shells, cemented together by lime, with a small portion of
sand, occurred for some way along the bed or ravine of the Salt Creek ; and in other places
recent shells lay in immense numbers upon the plains that we crossed, at a distance of

three or four miles from the water.” (Angas 1847)

Based on this description, it seems highly likely that he followed Salt Creek upstream into its
connecting flowpaths with Morella Basin, which were dry at that time, and this description strongly
implies relatively recent immersion and/or flows along the creek bed and swamps upstream of the
inundated section. The increase in elevation he would have experienced following the Creek upstream
makes it seem even stranger that he misinterpreted the flow direction, making a simple transcription
error in his notes the more likely explanation for his description of flow direction.

When recording events on the same day at Salt Creek, Thomas Burr in his journal said:

“His Excellency, accompanied by Messrs Bonney, Gisborne, and myself, walked up the
Creek for about two miles, when we came to a large hole containing salt water. On
walking round this hole, it was observed that the native dogs had been there recently, and
at several places had scratched away the earth. At one place a small hole had been made
by them, only removed by a ridge of earth about six inches across, and half an inch in
height above the water in the large hole, on tasting the water in this small hollow, made

by the native dogs, it was discovered to be perfectly fresh!” (Burr 1844)

The author of this section of this Baseline Synthesis report (Mark Bachmann) has personally observed
the exact same phenomenon in the springs along Henry Creek, where the main in-stream pools in the
section of the creek passing through the West Avenue Range were brackish, but small seeps in pools
immediately adjacent (but slightly up-slope) were comparatively fresh.

After travelling a little further south, Thomas Burr’s account from the 24" of April 1844 described
travelling inland to explore the ranges and swamps inland of the Coorong, as follows:

“Having dispatched the drays, his Excellency proceeded to a range (Wombat Range) (now
called the West Range) about two miles to the north of the road, and from a point on that

range we proceeded ten miles in a N.E. direction, when we came of a low scrubby range,
beyond which, to the N.N.E. and E. were apparently a succession of low barren ranges,
with wide valleys between them; to the S.E. there were some distant ranges, which
appeared to be wooded. From this range we struck off S.E. and crossed a low swampy
ground that must be subject to periodical inundations of fresh water, for there were

numerous fresh water shells (particularly Bulimus) on the surface (this description, and the

distances travelled, is a likely match for the Cortina Lakes (Rob England, pers. comm.

2019). This swamp continues from where we were to the Salt Creek. The soil is rotten, but
good; and there are upon it many small sand hills, well wooded, and grassed, which, from

the range, have much the appearance of islands.”

Thomas Burr’s account was accompanied by a map that appears to have been prepared by him (as
Deputy Surveyor General) in 1844, as shown in Figure 12 (as supported by Coombe (2018)). An inset of

the key area of interest from that journey is reproduced in Figure 13.
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Figure 12 — Map by Burr (1844) showing the route and features encountered by Governor Grey’s party
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Figure 13 — Inset of map by Burr (1844) showing a more accurate representation of Salt Creek, plus the deepest
part of Morella Basin holding water (which he didn’t describe in his journal), and the route they took across
Tilley Swamp further south (to Kercoonda), where open water was clearly not encountered.
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On closer inspection, the map in Figure 13 indicates that Governor Grey’s party sighted Morella Basin,
and that it retained a reasonable amount of water at the time of their visit — based on its size relative
to the other wetland features mapped during their journey. This is informative, because it indicates
that despite the relative general dryness of the landscape at that time, Morella Basin retained
permanent inundation. This is itself also helps to explain the presence of spring-fed baseflows in Salt
Creek, driven by the elevated groundwater beneath Morella Basin and Tilley Swamp.

However, in complete contrast these earlier accounts, we only have to look forward to 1847 to hear a
very different impression of Salt Creek.

In his memoirs, Tolmer (1882) recounted how he:

“started from Adelaide on or about the 7th July, 1847, with Police-trooper Dewson and a
pack-horse, and upon reaching the Salt Creek | camped for the night on the north side of
the creek, which was much swollen and impassable on account of the heavy rains which
had fallen.

Early the following morning we started up the creek, thinking a better crossing would be
obtained, instead of which the whole of the flat was one continuous sheet of water; and
if the reader will refer to the map of the district he will perceive that my course from the
Salt Creek to Lake Mundy (which is near Kilbride) was southeast; and as the whole
distance consists of alternate flats intersected by well-timbered ridges running north and
south, he will at once perceive that to keep the said course necessitated travelling
obliquely across the flats, which were all submerged, and the water so deep in many
places that our horses had to swim.”

In explaining the position of the road he helped to define on the return journey, that went on to
be used for decades to come, he said:

“Old colonists will doubtless remember that the winter of 1847 was one of the most severe
and wettest ever experienced in the colony. After undergoing incredible hardships, and
narrowly escaping with our lives, through the horses tumbling into holes and rolling over
us, we nevertheless successfully reached Mr. Watson's station (Kilbride), where we were
received with the greatest kindness and hospitality; and after resting a few days, and
finding of course that the line | had taken was impracticable, | then examined and ran
down several of the ridges referred to, and was rewarded by finding that there was a good
practicable road for horses or vehicles along the base of one of these ridges, from Mount
Muirhead to near the Salt Creek, with plenty of water and feed for horses; which having
reported as being practicable winter and summer, was at once adopted by the
Government, and for many years afterwards was used by the police in carrying the mail,

until it was contracted for by private individuals.” (Tolmer 1882)
It took almost a decade, but the true nature of the South East had revealed itself.

Noting that in this account, it was only the month of July when Salt Creek was already flowing, with
Morella Basin and Tilley Swamp full and overflowing, the winter and spring of 1847 must have been an
extremely significant year for inundation in the South East and flows into the south lagoon of the

Coorong.

26



NGT Consulting: Baseline Synthesis of Ecohydrological Data for the Taratap and Tilley Swamp Watercourses, South East of South Australia

The next confirmed flow event at Salt Creek based on a search of historic accounts was in 1852, when

it was reported in the South Australian Register on Friday 17" September that:

“Inspector Rose is of opinion that for some time to come the road by the Coorong will not
be practicable, as a great portion of it must still be swampy, and he was informed by the
mailman that Salt Creek was so swollen, as to be almost impassable. As yet, the
Hundred-mile Scrub is the best route, but as the season advances, the feed, which is
already growing scarce there, and the surface water, will disappear.” (South Australian
Register 1852)

The same event in September 1852, was also noted by a Mr Livingstone of Mount Gambier
(Livingstone 1852); in the South Australian Register, Monday 20" September 1852), who advised other
travellers on the condition of the Coorong overland route to Adelaide:

“The road by the Coorong is in good condition, but that travellers must strike inland to
avoid the Salt Creek, and Tilley's Flat, now inundated. He crossed Tilley's (i.e. Henry)
Creek a short distance above the Station, the water there not being more than four feet
deep. Mr Livingstone also advises travellers to keep on the inland side of the range after

crossing the creek.”

In 1852, the creek was still running in late November, with the following account by Mr P. B. Coombe,
who was in a travelling party of people who were shipwrecked on the Margaret Brock travelling back

to Adelaide by foot, appearing in the South Australian Register on the 1*' of December 1852:

“After walking 46 miles the first day, we succeeded in reaching the Salt Creek, at half past
10 o'clock at night. The next morning (Sat 27" November 1852) I induced Mr. Robinson,
who keeps a public-house, to cross the Creek with his horse and cart, with provisions,
which he did, though there was a considerable stream of water running at the time. The
following day he returned with the females in the cart, and the rest of the party arrived in
safety the same evening.” (Coglin 1852)

Another early account (Kruse 1864), stated that Tilley Swamp reached sufficient depth for Salt Creek
to naturally run in 1854 and again for five months in 1863.

These early references indicate that, despite being fed by permanent springs generating a modest
baseflow, Salt Creek did not run with surface flows every year, but when it did, crossing the creek
became difficult, because the alternative upstream crossing used by Grey’s party (between Salt Creek
and Morella Basin) available to travellers during the drier times was completely flooded. These events
(in at least 1847, 1852, 1854 and 1863) were dependent upon sufficient rainfall and flows generated
from across the region to occasionally fill Tilley Swamp and Morella Basin to above its original full

capacity (noting that the original capacity of the wetland will be addressed in Section 3.4).

Crucially however, these observations confirm recorded outflows occurred before the often reported
flows that are known to have occurred into the Coorong via Salt Creek after drainage enhancement
works commenced, which includes at least nine events recorded by the South Eastern Drainage Board
between 1891 and 1956 (see listed on page 78, in Jensen et al. (1983); note that this document is also
commonly referred to as the ‘Cardwell Buckingham report’). Curiously, this report does not include

reference to the flows that were immediately released into Salt Creek as a result of the completion of
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drainage cutting works in 1864/65 (see referenced later in this section), and probably again in 1884
and 1886. This makes it seem extremely likely that additional flow events between 1865 and 1891

would have occurred but were simply not officially reported or recorded.

In addition to these minimum of ten (but probably several more) recorded flow events after drainage,
the chance observational accounts of Tolmer, Rose, Livingstone, Coglin and Kruse provide clear
evidence that Salt Creek did indeed receive overland surface flows from Tilley Swamp on an
occasional, episodic basis before any works took place, in addition to the apparent groundwater spring
discharges that fed gentle baseflows down Salt Creek (as a result of the impounded wetlands in Tilley
Swamp driving lateral movement of groundwater through the permeable limestone substrate, as is

commonly observed elsewhere in the region).

Considering the extreme remoteness of Salt Creek in the earliest days of European settlement, and the
lack of written observational records available to scrutinise, it is probable that there were also
additional pre-drainage surface flows that went unreported and are simply missing from the historical

record.

This fresh assessment of early accounts supports the findings of the very useful and detailed historic
analysis undertaken by Rob England in his self-published work ‘The Cry of the Coorong’ (England
1993). The key assertion in his work was that the Coorong was historically capable of becoming much
fresher on occasions (ranging from fresh to estuarine and marine) and that the Cardwell Buckingham
report (by Jensen et al. (1983)) was being too dismissive of the likely historic significance of ground
and surface water contributions to the Coorong from the historic catchments of Salt Creek and the
Maria Creek Swamp, across the lower and mid-South East, prior to comprehensive drainage of those
flows to the sea.

Events that have transpired since that time, including the adoption of the SEFR project, the outcomes
of other studies (see Tomlinson (1996); Von der Borch (1994)) and the findings of this additional
detailed review into the historic condition of Tilley Swamp, tend to support the majority of his
hypotheses and evidence presented to describe historic hydrological conditions in the Upper South
East. The most recent scientific study using diatom analysis within sediments to reconstruct a timeline
through the entire Coorong (Gell and Haynes 2005) confirmed that salinity in the southern lagoon of
the Coorong was highly variable, and capable of being temporarily freshened (long before European
settlement) as a result of surface flows from the South East via Salt Creek. The historic observational
accounts reviewed as part of this Baseline Synthesis report are consistent with the findings in (Gell and
Haynes 2005).

A comprehensive search of historic Coorong observations has not been undertaken, as it is outside the
scope of this report, but it is noteworthy that during the verified era of semi-regular fresh-brackish
flows into the Coorong via Salt Creek that it is not difficult to find records of a very different system to

that which we see today. Here are just a few examples:

“FISH IN THE COORONG. The Inspector of Fisheries (Mr. Macintosh) has forwarded a
report to the Commissioner of Crown Lands with respect to fishing in the Coorong.
Accompanied by Inspector Ewens, he sailed down the Coorong, as far as Salt Creek, a
distance of over 70 miles from Goolwa. At present no fishing boats venture farther down

the Coorong than the Needles, a narrow neck of water, 50 miles from Goolwa, across
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which there is a dangerous reef of rocks. The only passage does not exceed 20 ft. in width,
and is difficult to find. In consequence of the absence of fishing boats from the Needles to
Salt Creek the water there is much better stocked with fish than at the other end of the
Coorong, and with a short net Mr. Macintosh secured nine dozen fine fish at one haul. He
found that pelicans and cormorants bred annually in thousand on these islands about
seven miles from Salt Creek, and this gave further proof of the plentiful supply of fish in the
vicinity. Mr. Maclintosh believes that the drainage of South-Eastern waters into the lower
end of the Coorong is the attraction for the shoals of bream that frequent it. At present 45
licensed fishermen are working either in the Coorong or on the adjacent inland waters,
and Mr. Macintosh suggests that it would be a great advantage to them if the lower end
of the Coorong were made more easily available to them by improving the entrance
channel. A low draught oil launch would then be able to run fairly regularly from Goolwa
to Salt Creek, picking up fish and game for market en route.” (Border Watch 1906)

Salt Creek c. 1927 — A significant natural channel. Image courtesy of the State Library of SA

“TO MOUNT GAMBIER AND BACK BY MOTOR.... About four miles further on we came to
Salt Creek, which flows into the Coorong. At this point a cafe has recently been erected,
and most motorists pull up there. We stayed an hour and enjoyed an excellent lunch of
fish, which had been caught in the Coorong. Fish may also be caught in Salt Creek, some of
the holes in which are of a good depth... .... The night before we arrived they had caught
something like 300 fish in the Coorong, and by mid-day the lot had been sold.”

(Kapunda Herald 1928)

“THE MIGRATORY WILD FOWL. Recently the game laws in South Australia have been so
altered that there is now no fear of game diminishing to any serious extent. It is just as
plentiful as it was 50 years ago. About the year 1923 the Coorong for its whole length was
literally black with game of all kinds. They rose in clouds, thousands at a time would fly
200 or 300 yards, and resettle, so that the water appeared to lie covered with living
patchwork. This was about three weeks before the season opened. About a week later rain
fell in the interior, and in a few days the millions of ducks had dwindled down to a small
isolated flock here and there... ... That season, from a sportsman's point of view, was a

failure on the Coorong, but when there is a prolonged drought in the interior and the birds
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have nowhere else to go, they have a very bad time all over the southern part of the

colony and not only in South Australia.” (Observer 1928)

Outside of the impact of surface flows via Salt Creek into the Coorong, it is also evident that Tilley
Swamp itself, as the ultimate destination of much of the surface flows across the South East, held a
significant amount of water every year, and in some seasons “formed an inland sea broken only by a
few bars which stretched from Salt Creek in the north to a point 8 miles (13 km) south of Maria Creek,
overall a distance of 56 miles (90 km)” (Turner and Carter 1989).

To illustrate just how much water would find its way into and be held within Tilley Swamp, in
November 1861, Hanson (Hanson and Coulthard 1863) stated that:

“Henry's creek, near Tilley's Old Accommodation House, which takes the accumulated
waters of many of the swamps into Tilley's Swamp, is in winter a very dangerous crossing;
in November | crossed it with a strong current over the axle of the cart, and then, but for
the hut-keeper at the Old Accommodation House to show the place of crossing, could not
have crossed with safety at all; something ought certainly, if the road is to be used, to be

done here.

Soon after leaving the Old Accommodation House, and between this and Batten's, Tilley's

Swamp has to be crossed; in November 1861, this was nearly up to the axle of the cart.

At present, there being no exit for the water on Tilley's Swamp by the Salt Creek, there is
no current, the depth of water is the only difficulty. Were an outlet made, as | am sure
there ought to be, for the water from Tilley's Swamp by the Salt Creek, this outfall, if
effectual for the general drainage, as it would eventually be, would establish a current,
and would render necessary a raided causeway, and flood culverts. After crossing Tilley's
Swamp, Batten's Accommodation House is soon reached.”

Coulthard also gave a description of this country to Parliament in September 1864, where he stated
that opposite Battens (near Henry Creek) the swamp had "not been dry for 4 years". At the overland
route crossing there was 4 feet (1.2 metres) of water "at the present time" and the swamp at Henry's
Creek was 2 % miles (4 km) wide. Near Salt Creek there were two large swamps separated by a bar.
The larger of the swamps was 5 miles long by 1 mile wide (Morella Basin). The second swamp led into
a gorge with from 10 feet to 12 feet (3-4 m) depth of water. From this point Coulthard said Tilley
Swamp began in earnest 'spreading over an immense tract of country, and further than the eye can
reach in a southerly direction, with a chain of islands running through the centre of the swamp’ (Turner
and Carter 1989).

As a result of its character and depth, early authors considered Tilley Swamp as just one in the chain of

major wetlands that characterised the South East coastal district (SA Register 1883):

“The lowest country, running parallel with the seacoast, consists of long chains of swamps,
deepening very frequently into lakes, many of them fresh water, some brackish, and other
salt. Thus we have Lakes Alexandrina, Albert, Coorong, Tilley's Swamp, Lakes Hawdon,
Eliza, St. Clair, George, Frome, Coonunda Swamp, and Lake Bonney, all of considerable
length.”
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Another earlier observation by Hanson (Chief Engineer) and Coulthard (Assistant Engineer) recorded

during January 1863, paved the way for what was soon to follow.
Hanson stated:

“The Salt Creek and Tilley Swamp being then the outlet of the water over so large an
extent of country, it became necessary to examine, the ground at this place, and see
whether there was anything which prevented the exit of the water, and whether, if so, the
outfall could be improved. At the time of examination, although there was a considerable
amount of water in the lower or north end of the swamp, there was no communication
between the swamp and the creek, otherwise than that which might arise from soakage,
to which a small current in the creek appeared to be due; but in times of flood there
appeared to be two channels by which the overflow gets into Salt Creek (Figure 14). Two
small rises exist, one in each of these channels, by which the water is pounded in the
Swamp until it gets (it is said) to be nine feet deep. When this is the case tidewater flows
over the rise, and a stream, or rather two streams run into the Salt Creek. From this it
would, appear that a short cutting of about nine feet deep would lower the water in
winter time on Tilley's Swamp by about nine feet, and entirely drain the upper part of the
swamp at all times. This is a statement made from judging by the eye only. It is however
now being tested by the level, so that the feasibility and cost of the scheme may be

known.”

Figure 14 — Portion of the Surveyor General’s annotated map of the Hundred of Santo from 1896 showing the
natural section of Salt Creek, the original dual flowpaths along a “a circuit of more than two miles’ (see blue
arrows, added by author) from Morella Basin and Tilley Swamp.
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3.4. Artificial drainage of Tilley Swamp and the Upper South East

On the 8th of January 1863, while travelling south towards Mt Gambier, William Milne (Commissioner
of Public Works) noted in his diary:

“We went up the Salt Creek a short distance and, turning up a rise on the right, had a fine
view of Tilleys Swamp, which had the appearance of a long lake. We discussed the
practicability of draining it by cutting a trench through two saddles of low hills onto the
Salt Creek.” (Milne 1863, cited in Turner and Carter (1989))

In late 1864, works on the first drain from Tilley Swamp into Salt Creek commenced, with the goal of
completely bypassing the original winding, dual watercourse, as shown in Figure 15. This was the

shortest route between the swamp and the steeper gully section of Salt Creek.

Figure 15 — Portion of a Hundred of Santo map from 1896 showing first artificial cutting between Tilley Swamp
(Morella Basin - right) and the Coorong (left) via Salt Creek.

A review of the works, and their impacts, were reported in the Adelaide Observer in February 1865,

after a site visit in January 1864:

“Having had an opportunity lately of seeing the works which have just been concluded in
this (to you) out of the way place, and knowing that you take an interest in the whole
South-Eastem District, | may, as one of your correspondents, give you a few remarks
relative to what | have seen. The works here, which Mr. Coulthard, the Assistant
Engineer, has been carrying on for some months; consist of a bridge over the creek and a

cutting from the upper part of the creek, across by a short cut to Tilley's Swamp.

Formerly the water from the immense swamp came round by a circuit of more than two
miles and by the watercourse just made the distance a little over one quarter of a mile
(as shown in Figure 14). This cutting in some places appears to be over twelve feet deep,

and the shallowest parts about four feet, down which the water appears to be running at
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the-rate, of about four miles per hour, sixteen to twenty inches deep, and nearly twenty
feet broad. Such an outlet must carry off an immense body of water, the depth of the
present cutting must take about three feet at least off the swamps, and if the Assistant
Engineer continues the drainage next season further on (and it is to be hoped he will) the
forty miles and upwards of water above will be completely drained off, and thousands of
acres will be available for pasture. Part of the Creek too, has been widened and
deepened, by which the water gets away with more ease than formerly. About half a
mile below the drainage works was the old general summer crossing (and a rough
crossing it was) a very handsome and substantial bridge has been placed, the abutments,
which are very strong, are built of stone, the remainder is apparently of Oregon
timber...” (Adelaide Observer 1865)

This initial report dated from mid-January was followed by an immediate update in the same

newspaper edition:

“The water in Tilley's Swamp has already been lowered 3 feet by the cutting lately made
by the Assistant Engineer. It is still running off rapidly, the current being strong and 8
inches deep.” (Adelaide Observer 1865)

Considering that these reports are in late summer, the quantity of water still being held in Tilley
Swamp at that time must have been substantial. However, those earliest drainage works were soon to
expose the fact that a number of other physical impediments to efficient drainage (i.e. ridges of higher
ground) existed within Tilley Swamp itself, contributing to immense backwaters for several tens of
kilometres up the Tilley Swamp flat. Hence, additional works were planned and carried out over
subsequent decades (including the cuttings from Martins Washpool in 1884 and 1886, as shown in
Figure 16) to help lower levels further and convey flows.

Figure 16 — The additional cuttings made in Tilley Swamp to facilitate its drainage into the Coorong. The
Martins Washpool sills were breached in the bottom right of the image.
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This approach aimed to improve the ability for Tilley Swamp to convey flows, and drainage activities
around the region were therefore undertaken with a view to enhancing the movement of water in a

north-westerly direction towards Tilley Swamp, en route to the Coorong via Salt Creek.

But the increased flows to the north were being felt elsewhere in the region, with concerns being
expressed by residents in the vicinity of Maria Creek Swamp surrounding Kingston about additional
flooding (despite the 1860s drainage work at Maria Creek), as a result of the discharge of water south-
west towards the coast via Murrabinna from the Reedy Creek at Blackford:

“A petition bearing twenty-seven signatures of residents in and around Kingston, was
presented to the House of Assembly by Mr. Hardy on Wednesday. The petitioners asked
that the Government would take steps to carry off the surplus water of the Maria Creek
swamp, and other drainage works in the neighborhood of Kingston.

The natural flow of water towards the coast had been greatly increased by the railway
cuttings and the drainage operations in bringing the flood waters from Lucindale to
Reedy Creek, resulting in excessive floods, during the last two years; and the cutting of
bars, &c, at Salt Creek, would not have the effect of draining to any appreciable extent the
land around Kingston and towards Robe.”

(South Australian Weekly Chronicle 1884)

The pressure continued over the next couple of years, up to an including the time when works were
undertaken. In resisting further political intervention before the impact of the works were known,
Goyder made the following report to the Commissioner of Crown Lands, which was placed before the

Parliament:

“I am anxious to ascertain before any further vote is considered the effect of the closing
operations now in hand as approved by the Commissioner, and which by clearing the
channels of Reedy Creek and Tilley's Swamp of the main bars obstructing the flow of water
towards Salt Creek, and the construction of embankments preventing portions of the
combined waters of Biscuit Flat and Blackford (i.e. Reedy) Creek flooding the Kingston
Flats by way of a south channel passing to the east of Murrabinna and other minor

channels whose natural outlets are these flats....

...These formerly flowed by a channel and passed to the north and south of Murrabinna
Station, and spread thence in a south-west, west, and north-westerly direction over
Kingston Flat. They have been obstructed, however, by the embankments, and the waters
directed by Tilley's Swamp in the direction of Salt Creek, where the waters are discharged
into the Coorong by a continuous channel from Mount Macintyre Flat by Reedy Creek and
Blackford...

....The nature of these embankments which have just been completed, and of which the
Kingston residents are doubtless unaware, are known to the Hon. Commissioner, and |
wish to see the result before reporting further upon the subject...
(Goyder 1886)
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As previously described, the water from Reedy Creek could originally flow in either direction from
Blackford after discharging through the range at Blackford, and flows had increased to this location
(Goyder (1883) observed that “the greater portion” flowed south to the Murrabinna flats). The
remedy Goyder referred to above specifically consisted of the following:

“By November 1885, 50 miles of continuous drain... along Reedy Creek watercourse and,
in 1886, the Blackford embankment, also known as Goyder’s Bank, was constructed.
These banks were placed strategically in the path of Reedy Creek waters from Blackford
to Maria Creek, and diverted all waters northwards towards Tilley Swamp.”

(Turner and Carter 1989)

Some of those strategic works appear on the Hundred of Murrabinna map from the 1880s, as shown
in Figure 17.

Figure 17 — The Blackford embankment or Goyder’s Bank works (red line in bottom left corner) along with a
small cutting (top left) made in 1886, encouraged the now enhanced flows from the upgraded and channelised
Reedy Creek watercourse, to only find their way into Tilley Swamp, after flowing through Blackford Creek (top

right) and filling Blackford Swamp (left portion of image, marked as swamp).
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The impacts of the works were immediate; however, as has often been the case in the South East
when it comes to the politics of water, pleasing one group of landholders often resulted in new

difficulties for others:

“The lessees of land recently allotted in the hundreds of Murrabinna and Duffield, and the
lessees of pastoral lands at and near Tilley’s Swamp, complained that the embankments
made by this office stopped the waters from flooding the Kingston flats as formerly, and
flooded lands now held by them. They suggested that the embankment should be removed
and the waters passing from Reedy Creek via Blackford conducted by the channel now
obstructed by the embankment complained of and taken to the sea by an enlarged drain
along the main road, and leading to Maria Creek.” (Goyder 1890)

Consistent with some of the historic accounts previously provided, significant flows continued to
discharge into Tilley Swamp further north at Henry Creek, which also conveyed (and also later
supplemented, through drainage enhancement) large quantities of water directly into Tilley Swamp.
Henry Creek was the most northern place where surface flows naturally breached the range into Tilley
Swamp, and conveyed water from both the Avenue flats, which were a reliable source of flows, and a

portion of the northern Bakers Range Watercourse flows.

Available evidence suggests that the northern Bakers Range Watercourse flows probably increased
substantially in volume on some occasions, caused by the back-water inundation impact during wetter
periods, when the downstream terminal wetlands in that watercourse were filling or full, or due to in-

stream impediments to flow (Bachmann 2015).
In summary, the period of early drainage from the 1860s to 1910:

e caused a major reduction in the sill level of Tilley Swamp as a result of the cuttings at Salt
Creek and Martins Washpool;

o forced additional water into Tilley Swamp, with the construction of Goyder’s Bank at
Murrabinna preventing any of the Reedy/Blackford Creek water finding its way into Maria
Swamp or the southern Ephemeral Lakes of the Coorong. The impact of this change was also
enhanced via artificial drainage works in the vicinity of Kingston at Maria Creek, lowering the
levels of the Maria Swamp, and reducing the original northerly watercourse flows along the
Ephemeral Lagoons of the Coorong.

e enhanced the flow of water from the mid and lower South East towards Tilley Swamp via
Reedy Creek and Henry Creek.

However, outside of these specific changes, early drainage works did not significantly alter the
prevailing direction of surface flows across the bulk of the region. As a result, Tilley Swamp actually
received an additional volume of water from across the South East, more quickly, which also were
drained more rapidly into the Coorong via the enhance cuttings at Martins Washpool and Salt Creek.

But all of that was set to change with a major change in the philosophy of drainage from 1910.

The natural gradient of the South East from south to north is so slight that the natural watercourses
were incapable of conveying water efficiently enough to satisfy the demands of landholders. Hence,

after ongoing petitions and eventual agreement between landholders and the government, a more
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comprehensive drainage scheme was adopted, and construction commenced in 1912. This was the era
when the first major east-west cuttings through the ranges would begin, building on the prior success
of early cuttings made through the Woakwine Range at Narrowneck, Milne’s and English’s Gaps, and

assisted by the advent of steam powered excavation equipment (Turner and Carter 1989).

However, the scheme during this time had a dual objective. As well as directing water westwards to
the ocean in the lower South East, via the large cuttings made through the Woakwine Range for Drain
L and Drain M, some additional measures (in the form of cuttings and stop-banks) were taken to
control how flows were conveyed for the waters that still reached the Upper South East.

Those of relevance to Tilley Swamp are illustrated in Figure 18.

Figure 18 — Historic flow direction of surface water (dark blue arrows) in the Upper South East, with notes of
key watercourses and modifications to flow. (Adapted from Bachmann 2015)

The objective of these measures was to increase both the amount and regularity of flows into the
northern Bakers Range Watercourse, and to reduce the amount discharged into Tilley Swamp. At the
time this vast area of undeveloped scrub and wetlands (inland of Salt Creek) was seen as wasteland —

part of the ‘scrub desert’ country in the South East of little grazing or agricultural value.
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The impact of these works is evident in an account from 1918 by two Adelaide businessmen, who saw
vast amounts of water in the vicinity of Alf Flat, at the northern extremity of the Bakers Range

Watercourse (as recounted in Smith and Foale (1998)). They said that:

“We found the whole country inundated with water, huge arms of channels stretching
away in all directions... All the gullies and valleys have been filled with water leaving here
and there islands and peninsulas of land. The most astonishing fact is that the water is

pure drinking water...”

Foale and Smith hypothesised that this immense body of water has been caused by the wet year of
1917 which, as a result of the relatively new stopbanks to the south, retained vast amounts of
additional water in the Bakers Range Watercourse and enabled increased flows to reach this location.
Ordinarily a large portion of these flows would have breached the ranges at the locations of the
stopbanks and found their way into Tilley Swamp. It is from this period that old word-of-mouth
reports emerge that suggest that Alf Flat was “flooded to depths up to 6 metres and stayed flooded
for years with no further recharge” (SEDB 1980).

This is how the region largely functioned until the post-war period, when comprehensive drainage of
the South East was proposed. The Anderson Scheme, of 1950-1972, enlarged the earlier east-west
drains (such as Drain M) and constructed new ones, including the Blackford Drain which was
constructed over several years from 1958 until the mid-1960s (Turner and Carter 1989). This had a
major impact on Tilley Swamp, which has rarely held water for any significant length of time ever

since.

One of the last major floods that preceded comprehensive drainage where lower South East fresh
surface flows reached the Upper South East is captured in aerial imagery from 1956. Significant
volumes of water have not reached Alf Flat since the floods of 1963 (Nitschke 1983).

1956 Present

Figure 19 — The wetlands in a portion of the Northern Bakers Range Watercourse (Cortina Lake - left of image)

By comparison, after the floods of 1981 there was only a small amount of water present on the flats
from local run-off (Nitschke 1983).
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At that time, local resident Mr. Hawke stated that in 1956, which was a very wet year, before Drain M
cut off the Bakers Range Watercourse, the water was about 9 metres deep in Alf Flat on the western
side against the range and extended over a large area into Messent Conservation Park. The average
depth was about 1.2 metres over 1000 hectares. There was still a large amount of water present in
1960, but the level continued to fall until 1963, when further intakes resulted in the water again
reaching about the 1956 level (Nitschke 1983). Levels then began falling again until the early 1970s,
and Mr. Hawke reported that the decline in the groundwater levels caused the wedge hole in the base
of Alf Flat in Messent Conservation Park to go dry for the first time in living memory in 1972 (Rob
England, pers. comm. 2019).

As a result of the Anderson and the Blackford Scheme Drainage Schemes from the late 1960s, up until
1983, the quantity, quality and regularity of flows reaching the wetlands of the Upper South East
generally diminished, causing the drastic changes in ecology which have followed (and are still

unfolding in many areas) that will be explored in greater detail throughout this report.

The loss of that regular inundation, along with changes in agricultural technology and political
pressures from outside the region, also precipitated a new wave of development that led to
agricultural rather than pastoral use of the land. The result was massive scale native vegetation
clearance and conversion to improved pasture across the Upper South East (as visible in Figure 19), a
process that accelerated from the 1950s to the early 1980s and only ended with the introduction of

Australia’s first native vegetation clearance laws in South Australia in 1983.

This development was also accompanied by a wave of associated private drainage works, which were
dramatically increased when a major private landholder in the region (Mr. Tom Brinkworth) made it
known that he would welcome all the water possible to be diverted to the Watervalley Wetlands.
Thus, the entire area of the Watervalley Wetlands — which had continued to dry — was suddenly filled
again in the early 1980s. During a major flow event in 1983, the Drainage Board decided to open a
constriction in the Bakers Range Watercourse known as “the Mouse Hole”, and let the water flood
again into Bonneys Camp, and through to the Messent Conservation Park wetlands. This (by then)
unusual inundation event was also facilitated by the Stop Banks indicated in Figure 18, which, prior to
their construction and as previously described, would have allowed the surplus waters of the Bakers

Range Watercourse to escape west through these low points in the ranges, towards Tilley Swamp.

However, the new promise of much of the area that has been developed in the Upper South East was
short-lived, when the inherent salinity of the shallow groundwater table that underlies all the flats
became apparent during the 1980s. It was then that the elevated water tables beneath the soils of the
broad saline flats — after a string of above average rainfall years, and no longer shaded by (and cleared
of) their deep rooted perennial native vegetation — began to cause problems for farmers. Whether
through evapo-concentration as a result of surface inundation, or salts drawn to the bared surface
through capillary rise of shallow groundwater, the end result was the characteristic salt scolds and loss

of pastures typically associated with dryland salinity.

But it is clear that this inundation in the 1980s was not unusual; indeed, as we have explored in detail,
it would have been relatively minor by historic standards. Significantly however, it was the first

extended wetter phase since much of the Upper South East had been cleared and developed for more
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intensive forms of agriculture. The watercourse country was already known to consist of formerly
brackish to saline flats, floodplains and wetlands, where inherent soil salinity and shallow groundwater
had always existed — albeit semi-regularly freshened by major surface flows from the lower South East.
Prior to development these conditions had not presented any issues for the land in its original state
covered with native vegetation (or indeed bare ground on some of the flats), and a pastoral use for

grazing, as ‘station country’.

But it turns out that the evidence of salt was there for all to see, as indicated by the composition of
the original salt-tolerant vegetation, and as recorded in the notes of the early surveyors and
agricultural advisors — which also included reference to bare, salt scolds in many locations. Indeed the
latter, CSIRO agricultural scientists, gave repeated warnings in the 1930s about the high proportion of
the Upper South East that exhibited prevailing characteristics of waterlogging and salinity.

However, as can been seen in Figure 20, and on the basis of the subsequent phase of development
that resulted in the majority of native vegetation cover being lost over large areas of the Upper South
East, their warnings were not heeded. This was a time when the land was still used for low-intensity
pastoral purposes, where fire to manage regrowth was the land management tool of choice by

graziers, but the country was otherwise in its natural state.

For more information see the summary about the work of Taylor in 1933, and Melville and Martin in
1936, in Smith and Foale (1998).

Figure 20 — Areas of the Upper South East considered to be at risk from salinity after two CSIRO studies in the
mid-1930s (from Smith and Foale (1998)), which includes the majority of the wetlands and floodplains. Tilley
Swamp is at the far left.
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Hence, by the 1980s and after decades of intensive development, both the land use and the
production expectations of landholders had dramatically changed. The recent emphasis had been
agricultural rather than pastoral, a transition that had been encouraged (and in fact incentivised) by

previous government policy and investment schemes (e.g. AMP).

With surface salinisation an increasing concern, some private landholders began more drastic (deeper)
forms of drainage work on their own properties. A more coordinated approach was eventually agreed
to and acted upon by the state government, resulting in the development of the Upper South East
(USE) program (from the 1990s to 2011), which incorporated both existing private drainage works and
constructed new drains. The program combined shallow drains for removal of seasonal surface water,
a major new network (650 km) of deeper drains to manage shallow saline groundwater, and

floodways to manage environmental flows into en route wetlands.

As part of this most recent program, and despite concerns very clearly articulated by many individuals,
organisations and agencies during the first consultation period about ecological impacts (see “Part B:
Submissions” in the Upper South East Dryland Salinity and Flood Management Plan Supplement; NRC,
1993), including within a major detailed review of the Plan by the Semeniuk Research Group
(Semeniuk 1993), surface flows through most of the remaining wetlands in the Upper South East were

soon being significantly altered via the construction of deep groundwater drains (from 1998-2011).

Groundwater drains have been found to not only intercept surface flows, but in lowering naturally
shallow water tables, they also make the landscape itself less likely to inundate and produce surface
runoff, or capable of retaining water in wetlands after inundation, given their dependence on and

interaction with shallow groundwater.
Three major drains in particular impacted flows reaching the Taratap Watercourse and Tilley Swamp.

The Fairview Drain was constructed in 1998, and immediately prevented water that otherwise used to
enter the East and West Avenue Range Watercourses south of Rowney Road from flowing north. This
caused an immediate and now ongoing reduction in the amount of surface water that reaches Henry
Creek, with no surface (i.e. natural overland) flows generated by either of the Avenue Watercourses
reaching Henry Creek since that time, and no longitudinal surface flows from the West Avenue Range

Watercourse into Henry Creek at all recorded since 2000.

The Taratap Drain was constructed between 2004 and 2006 to provide flood mitigation for cleared
former floodplains of the Taratap Flat, with the additional role of delivering some additional flows to
wetlands in the central catchment with excess flows forwarded to the Tilley Swamp Drain. Historic
flows from south of the Watercourse were intercepted by the Blackford Drain and Murrabinna-
Blackford Drain system, completed in 1965 and 1966 respectively, however inflows from the local
catchment under normal or higher rainfall conditions have been deemed sufficient to maintain what

were deemed “key” wetlands along the Watercourse (DFW 2011).

The Tilley Swamp Drain was constructed between 1999 and 2000, channelling water north from the
Henry Creek drain at Henry Creek Rd through private land, along the eastern boundary of Tilley
Swamp CP, and via the eastern edge of the Tilley Swamp Watercourse through private land, before
cutting its way through Martin Washpool CP and flowing into Morella Basin. Regional drainage had

removed much of the historic overland flows that fed the Watercourse from its extensive catchment
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to the south, and inflows are now primarily sourced from the local catchment west of the drain. Under
high rainfall conditions, surface water flows from floodplain to the east that previously flowed
naturally into the Watercourse are now intercepted by the Tilley Swamp drain. Local catchment
inflows are insufficient to meet the needs of the wetlands and large floodplain, and can be
supplemented by excess flows from the West Avenue and Bakers Range catchments and the Taratap
Watercourse when available, using control structures at Henry Creek Rd and Petherick Rd (DFW 2011).
An outlet regulator controls flows out of the Tilley Swamp Watercourse into Morella Basin and onward
to the South Lagoon of the Coorong.

A portion of Morella Basin was strategically purchased as part of the Upper South East Program (USEP)
in 1998 and later incorporated into Martin Washpool Conservation Park (in 2005). Since this time, the
basin has been used to hold saline groundwater drainage discharge emanating from the Upper South
East network (rather than fresher surface flows from much further afield, as was previously the case),
but at a much redued depth than its original historical (i.e. pre-1864) full-supply level. Morella Basin is
a prominent exception to the drying trend not only observed throughout the rest of Tilley Swamp, but
also witnessed across most of the Upper South East; with the recent phase of comprehensive
groundwater drainage substantially and further altering inundation patterns across the majority of the
Upper South East. In conjunction with an extended period of mostly below average rainfall over the
past two decades, this coincides with a significant decline in the character and condition of a large

number of wetlands in the affected area.

In response to this trend however, recent modifications to the drainage system in the Upper South
East have increasingly considered environmental requirements, with efforts to manipulate water
levels in wetlands to maintain or enhance ecological values, and even to maximise the habitat values

of the artificial drains themselves.

Major projects include the REFlows program (2003 to 2006), which aimed to return historic freshwater
flows to wetlands of the Upper South East from Drain M at Callendale, and the South East Flows
Restoration Project (2014 to 2018). As described earlier, the SEFR project proposes to significantly
alter the hydrology of Tilley Swamp by increasing the outlet sill level into Salt Creek and restoring an
increased volume and frequency of flows, which in turn will result in significant increases in the depth

and duration of inundation throughout the wetland system.

Prior to the SEFRP, the various government endorsed drainage works in the Upper South East had
resulted in the construction of 714 km of drains and floodways, alongside the 1875 km of drains in the
lower South East (Plowman 2014). Artificial drainage has facilitated the conversion of land to
agriculture and been the primary contributing factor in detrimentally modifying the hydrology of
wetlands and floodplains across the watercourses, triggering significant changes in vegetation

structure and composition, as will be discussed in the following sections.

A timeline summary of some of the key events capable of altering in hydrological conditions in Tilley
Swamp is summarised in Table 3. Note that this is not intended to provide a comprehensive summary,
just a general overview of some of the key events and their likely impacts on the eco-hydrology Tilley

Swamp.
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Table 3 — Descriptive summary of general, relative changes in the hydrology of Tilley Swamp over time

Time Period

Flows and salinity

Depth

Pre-European

natural

conditions

Prior to 1864

Seasonally variable, but capable of receiving high flows.
Presumed relatively fresh temporarily in high flows,
grading to brackish/saline in low flows, and highly saline

later in the season through evapo-concentration.

Very deep at Morella Basin and Martins Washpool,
where semi-permanent wetlands occur, and cause
a backwater inundation gradient for several tens of

kilometres to the south.

1864 to 1886

1864 works increased regularity of flows into Coorong,
due to Salt Creek cutting, and 1880s works increased
flows from Reedy Creek in lower South East. No change

in salinity.

Reduced depth in Morella Basin, but little change
elsewhere upstream, due to significant other
impediments to drainage within Tilley Swamp

(ridges at Martins Washpool).

1886 to 1912

1886 works increased flows from Reedy Creek (Goyder’s
bank) and reduced sills within Tilley Swamp, but some
lower SE water is later cut off. Increase in regularity /
volume of surface flows into the Coorong. Likely short-

term freshening of Tilley Swamp.

Despite the increase in flows, the depth and
duration in Tilley Swamp is reduced as a result of
the in-stream sills being breached at Morella Basin
and Martins Washpool. Tilley Swamp likely to be

less permanent.

1912 to 1965

Stop-banks (F, H) hold more water in the Bakers Range
Watercourse and additional works on drains to the sea
in the lower SE, reduce flows reaching Tilley Swamp and
hence the Coorong. Likely increases in swamp salinity
due to reduced flow.

With sills breached and less water arriving in Tilley
Swamp, depth and duration further reduced.
Conversely, and at the same time, as a result of the
changes, the nearby northern Bakers Range
Watercourse and Alf Flat received greater volumes

of water for a longer duration than previously.

1965 to 1998

Major loss of flows to Tilley Swamp as a result of
comprehensive drainage in the lower and mid SE, with
the exception of local runoff and modest discharges
from Henry Creek. Increased salinity.

Local private drainage within the watercourse
leads to a further reduction in depth and duration

of inundation.

1998 to 2018

Loss of natural fresh surface flows via Henry Creek due
to Fairview Drain, but upper SE groundwater drains
generate saline flows from multiple new catchments to
Morella Basin (Northern Outlet and Kercoonda S-Bend
Drains). Tilley Swamp itself is almost totally and
comprehensively drained by a new groundwater drain,
except for a small area in Tilley Swamp CP temporarily
hydrated when Kercoonda Drain flows available. General

further salinity increase.

Morella Basin is partially restored to hold water
prior to discharge into the Coorong, but the bulk of
Tilley Swamp is totally dry. Only small areas subject
to minor temporary incidental inundation as a
result of diversions and/or the limited capacity of
the Tilley Swamp groundwater drain to cope with

regional inflows.

Post

Project

SEFR

Flows from the lower Blackford drain catchment will be
redirected to Tilley Swamp for the first time since the
1960s, along a new floodway/drain alignment. High to
moderate flows are likely to be brackish and not tap into
the original catchments of the lower South East,
meaning Tilley Swamp will definitely be more saline than

it was originally (pre-1864).

Agreement to hold water to 5.4M AHD in Morella
Basin and Tilley Swamp will see the wetland
further restored, almost to its original depth
(under ‘cease-to-flow’ conditions). When it fills to
this depth, increased areas at the northern end of
the wetland will likely be semi-permanent again,
with groundwater mounding expected to have a
carryover effect between years and potentially

reactivate springs in the Coorong.

The original sill levels that were breached in the 1860s and 1880s, at Morella Basin and Martins

Washpool respectively, were accurately surveyed by experienced SEWCDB staff (Brenton Puddy and

Michael Talanskas) in the early 1990s. At this time there had been some debate and confusion about
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whether the existing drainage outlet into Salt Creek had been placed at the original ‘breach point’.
However, as outlined earlier in this report, it is clear that this higher point (6.9 m AHD) on the edge of
Morella Basin was chosen for the outlet drain location simply because it was the shortest route
between the edge of the main swamp and the creek, despite the fact that this resulted in the need for
a deeper cutting. The ground survey (see Figure 21) confirmed this fact, establishing that the high
point at Martins Washpool (5.5 m AHD) was indeed the true determinant of static water levels
throughout the bulk of Tilley Swamp, and that the sill level via the natural winding outflow path from
Morella Basin to Salt Creek was actually slightly lower (4.9 m AHD).
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Figure 21 — The survey undertaken by the SEWCDB of the original sill levels of Martins Washpool and Morella
Basin (indicated by the rows marked ‘north channel’) and the levels along the artificial cutting (dashed profile
line) that was first constructed between Morella Basin and Salt Creek in 1864 (here called ‘south channel’).
[Note: it was erroneously considered the ‘south channel’ because there was speculation that the 1864 drain
cutting had itself followed a natural flowpath. This assumption is incorrect, as it is just a drain cutting along the
shortest route, and the ‘dual flowpaths’ observed prior to drainage were in fact (as demonstrated in this report)
both found within what is labelled here as the ‘north channel’.]

Consistent with the historic records reconstructed earlier in this section, this explains why the cutting
in 1864 resulted in the drainage of Morella Basin, but made little difference to static water levels in
Tilley Swamp upstream of Martins Washpool until additional works were undertaken in the 1880s. This
earlier ground-based survey work has also been run through a brief validation exercise by NGT using
LiDAR-derived Digital Elevation Model data, to make sure that levels we are now relying on for
modelling purposes are broadly consistent with those accurately surveyed on the ground. The
elevations of several narrow points on the northern edge of Morella Basin and along the circuitous
original northern flowpath to Salt Creek were checked, and the results are marked on the original map

of this area, shown in Figure 22.
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Figure 22 — Marked up original map showing elevations derived from modern Digital Elevation Model data.
Red dot indicates likely location of the original 4.9 m AHD sill, the location that shows up on the DEM as
approximately 5.12 m AHD. Yellow lines show the preferential direction of natural flows prior to 1864 based
on the natural surface levels. The artificial cutting made in 1864 is dashed white.

Considering the potential error margin of this data (due to false ground readings caused by vegetation
cover), and the fact that only several points were randomly checked, it is broadly consistent with and
validated by the SEWCDB survey. The location marked with the elevation ‘5.12 m AHD’ would appear
to be the site that corresponds with the likely original sill level, and is within 22 cm of the ground-
based survey-identified sill. This is further validated by the fact that none of the fringing mature River
Red-gums around Morella Basin are growing below this elevation, indicating a match for this being
close to a former high-water mark. After reaching this height, flows spilled unrestrained down the
winding dual flowpath to Salt Creek and into the Coorong.

Checking the original levels of Morella Basin and Martins Washpool is extremely helpful for
reconstructing how Tilley Swamp would have functioned and for developing a picture of its inundation
extent prior to European settlement. Using a combination of this data, vegetation patterns, early
survey maps and the accounts of inundation depth and extent in the early European accounts, we
have developed a coarse map to give an impression of what inundation extent would have looked like

at times when Tilley Swamp was full, under flowing conditions (Figure 23).

Further, thanks to modern GIS tools, earlier descriptions and the timeline in Table 3 can be broadly
illustrated using a LiDAR derived Digital Elevation Model data, to run predicative inundation scenarios
of estimated change to the inundation extent in Tilley Swamp through time. Figure 24 illustrates the
direct impact that the different sill levels at Morella Basin and Martins Washpool have had on static
inundation potential of Tilley Swamp under cease to flow conditions over the past 160 years. Please
note that these maps do not represent inundation extent accurately in any given inundation event,
given that flooding regularly used to (and in some cases — e.g. Taratap wetlands — still can and does)
occur outside these areas, as per the estimated original floodplain extent in Figure 23. It is simply

conveying the impact that the outlet sills have on Tilley Swamp inundation and its change over time.
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Figure 23 - Estimated inundation extent of Tilley Swamp during wetter phases, at full supply level and during
flowing conditions. Total Wetland Area = 12,835 ha; Total Volume at this extent = 96.02 GL. Figures are
approximate. Key locations referenced in this section as marked. Map by Ben Taylor.
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Pre-drainage sills 1864/1886-1998 Post-1998 Post-2018 (Post-SEFRP)
Morella 4.9m AHD Morella 3.9m AHD Morella 4.5m AHD Morella 5.4m AHD
Tilley Swamp 5.5m AHD Tilley Swamp 5.0m AHD Tilley Swamp drained Tilley Swamp 5.4 m AHD
7372 ha; 44.2 GL 3286 ha; 12.7 GL 1000 ha; 10.4 GL 6825 ha; 44.4 GL

Figure 24 — The maximum static inundation potential of Tilley Swamp based only on broad changes to outlet
sills at Morella Basin and Tilley Swamp over time. Note that inundation can/does occur outside these areas,
indicated by the full original floodplain extent (as per Figure 23) — shaded white. Maps by Ben Taylor.
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This clearly indicates how the major restoration works now being undertaken at Tilley Swamp are
likely to achieve wetland inundation impacts (area, depth and duration) in Tilley Swamp broadly
consistent with original conditions. This new water regime will be super-imposed upon, and managed

in conjunction with, a complex pre and post-SEFR project drainage network (shown in Figure 25) that
resulted from the extensive history of development previously described.

Figure 25 — Drainage network and the SEFRP study area (Taratap and Tilley Swamp drains highlighted)

A conceptual diagram is shown in Figure 26, as an alternative way of illustrating the information
presented in the previous Figures, especially the inundation scenario maps in Figure 24.
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Figure 26 — This vertically exaggerated 100 km long axis between Kingston and Salt Creek shows key features represented as a conceptual north-south longitudinal cross
section. Although not illustrated here, this entire cross-section was wetlands and floodplains, and could go under water for several months or longer. Note that only static
‘cease-to-flow’ levels of inundation in Tilley Swamp caused by the sills at Martins Washpool and Morella Basin are shown here. Diagram by Mark Bachmann.

KEY: Blue arrows are flow direction, where size of arrow indicates relative volume. Purple dashed arrows are natural surface inflows. Black dashed arrows are artificial drains.
Black/shaded red arrows are natural (or now regulated) overflow sills. Original and altered sills are marked as indicated in m AHD.
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3.5. Native vegetation of Tilley Swamp prior to 1954

The best evidence available to reconstruct the original ecological character of Tilley Swamp is through
assessing changes in its native vegetation. The source material in this era, which pre-dates aerial
photography, is first-hand written accounts and the notations made by the early surveyors on some of
their plans. From this we can gain a significant insight into the early character of the land and how this
information interacts with, and potentially helps to express the hydrological story of the previous

section.

One of the very first, albeit brief, European accounts of the wetlands of the Upper South East was
recorded by George French Angas in autumn 1844 (Angas 1847), when he decided to head inland from
the southern Coorong —in a location between present day Salt Creek and Kingston (his route is shown

as mapped by Thomas Burr in Figure 12) — to see what the interior of the region was like:

“We struck out to the east and north-east, across the desert ranges, to examine the
country in that direction. Passing through a barren and dreary region of scrub, rendered
more cheerless by the dark clouds that were gathering all round the horizon, after about
seven miles we ascended a limestone ridge, from the summit of which we descried
extensive swamps to the eastward. Further on we crossed several of these swamps, which
consisted of loose, black, rotten, vegetable matter and sand: they are occasionally flooded
during the rainy season, and at the time of our visit were covered very thickly with the
dead shells of a reverse bullimus. We regained the shores of the Coorong, which here
terminates in a series of salt-lagoons, after passing successive swamps intersected by belts
of grassy soil and low hills, scattered over with casuarina and a variety of smaller shrubs.
Wombat holes were very numerous, and traces of these animals occurred in every

direction. Emus were also abundant in the neighbourhood of the swamps.”
Burr’s description of the same day appears earlier in this report on page 24.

Coulthard gave a description of the country to Parliament in September 1864, where he stated that
the swamp changed character at Henry Creek. North, the water was deeper, the swamps were rush-
covered and dotted with islands; while to the south, the swamps were shallower, narrower and
covered with thatching grass (which is Gahnia filum). Near Salt Creek there were two large open water
swamps separated by a bar (Turner and Carter 1989). In 1864, Goyder also made notes on the
vegetation of the Tilley Swamp run, the southern portion of the area of interest for this report, as
previously shown in Figure 6. In terms of swamp vegetation, as he travelled across the run, he
predominantly recorded cutting grass, rushes, bushes, tea-tree, herbs, a few reeds, water still in
places, and grass and herbs around margins of swamps (Goyder 1864, cited in McArthur (2007)).

By twenty years later, from the 1880s, surveys for closer settlement give some early insights into a
more detailed picture of the likely original native vegetation in the area — albeit after 30-40 years of
grazing — but after only the first phase of hydrological change (i.e. the 1864 cutting at Salt Creek, the
1884-86 enhancement of the Salt Creek outlet works around Morella Basin and building of Goyder’s
Bank in 1886).

We'll review the descriptions by assessing a number of sites from south to north.

50



NGT Consulting: Baseline Synthesis of Ecohydrological Data for the Taratap and Tilley Swamp Watercourses, South East of South Australia

Firstly, the Reedy Creek discharge site via Blackford, was described (as shown below in Figure 27) in
March 1887 in the following ways:

e  “Large swamp with very thick and high rushes, containing water nearly all the year round”. In
the survey notes it says that the “large swamp is wet all the year round”.
e “Open flat with cutting grass and rushes with watercourses flowing through it — dark clayey

soil.”

e “Open flat with very high cutting grass and small rushes — dark sandy soil.”

e “Scattered honeysuckle, well grassed flat.”

Figure 27 — Survey plan of the swamp on Reedy Creek in 1887, immediately downstream of Blackford

This is also consistent with how this particular area was described several decades later by Blackburn
(1964), as shown in Figure 28. Being in the otherwise brackish to saline Upper South East, he mapped
the majority of the Reedy Creek and the Tilley Swamp flat between Henry Creek and Blackford Creek
as permanent rushy peat swamp (along Reedy Creek itself — see areas marked as swamp on Figure 28),
saline swamp (Ro) or groundwater rendzina (Hy) soils. He also mapped the narrow band of freshwater
seepage at the ‘break of slope’ along the eastern flank of the flat, where remnant patches of
Leptospermum lanigerum and Gahnia trifida can still be seen today. This threatened vegetation
community associated with freshwater springs, and usually occurring over peat soils, is near the edge
of its range in this part of the region, with only Henry Creek to the north preserving remnant
Leptospermum lanigerum anywhere beyond this point.

When describing the character of “Salt Swamps” in the Blackford area, Blackburn said:

“These have high concentrations of soluble salts, mainly sodium chloride and lime
carbonate. Samphire is generally the dominant plant, but on some swamps the
vegetation in rushes and the soil is peaty, as on the Reedy Creek watercourse near
Blackford.”

In making this comment, as useful as it is for confirming of the vegetation type of the location, it is not

clear if Blackburn understood precisely what he was describing and the impact of recent hydrological
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change. In the case of Reedy Creek downstream of Blackford (i.e. what we now refer to as the Taratap
Watercourse), it was an area that had increasingly had its previously reliable southern flows from
Reedy Creek in the lower South East interrupted. It is those fresher flows from further afield which
would have led to the development of the dense rushy vegetation reliant upon, and representative of,
such conditions. Hence for a reliable discharge location, also sustained from beneath by elevated
groundwater, the formation of peaty soil was the logical result. However, it now goes without saying
that this process, given subsequent waves of artificial drainage, has been further and now
permanently disrupted.

Figure 28 — Blackburn’s 1964 soil map of Reedy Creek (i.e. Taratap), immediately downstream of Blackford —
the peat area in the vicinity of Murrabinna (marked blue) broadly represents the extent of Blackford Swamp.
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A short distance further down the Reedy Creek Watercourse to the north, where the formal beginning
of the study area (for the purposes of this report) starts, in what is now called the Taratap

Watercourse, the following descriptions are from the survey diagrams from 1889 (Figure 29):

e “Reedy Creek Watercourse” which is noted as having “rushes” along the deepest part of the
flat, along which the majority of the flows from the creek at Blackford were conveyed
northwards towards Tilley Swamp. A portion of this area is mapped as a rushy, peaty swamp
by Blackburn (1964).

e The narrower connecting channel from the east is noted to consist of “rushes and cutting
grass”.

e The flats to the east were described as “Lowlying dark clayey soil with cutting grass tussocks”.
These areas are considered saline flats by Blackburn, transitioning from saline swamp (Ro) to
groundwater rendzina (Hy) soils from west to east across the flat.

The defined line demarcating the watercourse implies semi-permanence of water along this section.
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Figure 29 - Survey plan of Reedy Creek and the Taratap Flats from 1889, north-west of Blackford
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ately east of the previous image, Figure 30 helps us to gain an appreciation of the transition

across the flats from west to east, and the complexity and diversity of vegetation types — as well as the

inherent salinity of the area. From west to east, the vegetation was described as follows:

e “Scattered tea-tree and cutting grass” and “low-lying dark clayey soil with cutting grass”
adjacent to the watercourse”

e “Open ti-tree, dark clayey soil with cutting grass and samphire” in the centre of the flat. This is
consistent with Blackburn (1964) who also went on to say when describing “salt swamps”,
that:

“Alternatively there are situations where the ground cover is mainly
samphire with occasional salt-water tea-tree”

e “Low lying open flat. Good dark clayey soil with cutting grass and patches of dwarf ti-tree”
across the majority of the eastern portion of the flat.

e “Scattered banksia” on the slightly more elevated, but still wet, eastern portion of the flat.

e Then on the range to the east “hills timbered with banksia, gums, shea-oak and ti-tree. Fairly
grassed sandy soil with patches of limestone.”
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Figure 30 - Survey plan of the Taratap Flat from 1889, immediately east of Figure 29
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Figure 29 and Figure 30 provide an excellent west to east cross section of the Taratap flat — from range
to range — after 40 years of pastoral activities but well before mechanical clearance, and certainly prior

to any major changes in hydrological regime.

Further to the north along the watercourse, abutting Henry Creek Road, as drawn by the surveyor in

January 1887, is shown below in Figure 31.

e The western flank of the watercourse is bounded by a “well grassed stony ridge, gum shea-oak
and ti-tree”

e The vegetation of the “Reedy Creek Watercourse” (now called the Taratap Watercourse) is not
noted, indicating that it is likely open in character.

e To the east of that is “Light clay with cutting grass” and a large area across the flat that is
marked “Fair light clayey soil with limestone about 6 inches from surface with occasional
outcrop above surface and mostly covered with cutting grass, with patches of ti-tree heath”.

e Also note where dispersed flows are shown to enter the flat from Henry Creek, in the top

centre of the image (where highlighted).
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Figure 31 — Survey plan of the Taratap Flat from 1889, immediately south of Henry Creek Road. The blue
arrows indicate where Henry Creek discharges into the flat.
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To the north beyond this point, the early surveys are scant, because the Hundred of Duffield formed
the edge of the surveyed Hundreds for several decades, with the majority of the Upper South East
kept for decades longer as station country under pastoral lease. This portion of Tilley Swamp is likely
to have been most significantly impacted as a result of the removal of downstream sills (at Morella

Basin 1864/5 and 1884, and Martins Washpool in 1886) impacting on the upstream retention of water
in the wetland.

The basic outline of the watercourse through the Hundred of Neville was included on the Hundred
map of 1941, as shown in Figure 32, but the surveys for this area did not include detailed descriptions.

Figure 32 — Map of the Hundred of Neville from 1841, showing the margins of Tilley Swamp
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This stretch of country includes the portion of the watercourse where Coulthard, prior to drainage, in
December 1864 reported that south of the gorge (in the vicinity of Martins Washpool - about 2 miles
(3 km) south of Salt Creek), the water was 4 or 5 feet (1.2 — 1.5 metres) deep "further than the eye can

reach". That observation was made looking from north to south over the area shown in Figure 32.

At that depth, and consistent with other early observations, Tilley Swamp would have regularly
presented a vast sheet of water for several months of the year. The quality of the water is not
currently ascertainable, but it is probably that — like many wetlands in the Upper SE — the initial,
occasionally large, surface flows reaching this section of the swamp would have had a considerable
freshening effect, causing the swamp to be brackish when full, lined with patches or islands of
scattered fringing Melaleuca halmaturorum. In major flow events, the filling of Morella Basin with
relatively freshened water enabled the establishment of a fringe of mature River Red-gums around the
basin, which still persist around (and in some cases above) the former high water mark today.

As the watercourse seasonally dried out however and, consistent with its underlying saline soils and
groundwater, brackish conditions would have given way to increasingly saline conditions, i.e. samphire
flats in the formerly more deeply inundated areas. Specht (1972) noted “very few plants occur in the
community: Wilsonia backhousei, Gahnia filum (thatching grass), and Salicornia quinqueflora
(samphire) may be found”. As this scenario played out with greater regularity after drainage, upstream
diversions and development, this section of the watercourse underwent eventual further ecological

shifts, which will be explored later.

Beyond the Hundred of Neville, and we are fortunate to be given an early glimpse of the near-original
character of Tilley Swamp around Morella Basin (shown in Figure 33). A more detailed map of this area
in the Hundred of Santo, was created in 1896, but the information it presents appears to be from
surveys in the early 1880s, just prior to the drainage enhancement works of 1884 and 1886.

Figure 33 — Map of the Hundred of Santo from 1896, showing the area around Morella Basin, the original
flowpaths to Salt Creek and the early drainage works of 1864
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The vegetation is described as follows:

e To the west of Morella Basin are “rough limestone rises and light sandy soil in hollows, low
mallee and bushes, yacca and a little grass.”

e This grades into an area on the margin of the wetland described as a “patch of better grazing,
light red sandy soil, and stony rises, few teatree, sheaoak and bushes, a little grass.”

e Interestingly, no mention is made of the scattered River Red Gums that today line this western
flank of Morella Basin today. Not being dominant, their omission is not unusual (on the basis
of other areas in the Upper South East where they occur and are also omitted in survey plans),
as they must have been present at the time.

e The main Morella Basin itself is simply marked as open water “Swam