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MURRAY BASIN HYDROGEOLOGICAL PROJECT 

PROGRESS REPORT 6 

for the half year ending 30th September, 1981

INTRODUCTION

The Steering Committee met on 3rd June in Canberra, and one of the

matters agreed upon was that a field inspection of parts of the Basin should

be held for geologists and hydrogeologists working on the Project, mainly to

discuss stratigraphic correlation problems and, as well, hydrogeological

aspects. Detailed planning for the field inspection, scheduled to begin

early in October, and preceded by a one-day seminar, was completed.

Work on a preliminary groundwater model of the whole Basin at

the Geological Survey of Victoria has resulted in the development of a model

to the operational stage.

At BMR the compilation of available geological and geophysical

data has continued steadily, and by the end of the year it is expected that

all bores from which stratigraphic information has been obtained will have

been plotted, and preparation of structure contour maps can begin.
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PROGRESS REPORTS

WATER RESOURCES COMMISSION OF NEW SOUTH WALES
by

D.R. Woolley

1. Geophysical Investigations.

Seismic refraction traversing continued in the area between Balranald

and Deniliquin (Figure 1), and 42 km were completed. In addition, electrical

resistivity soundings were completed at 27 locations, generally on or near

the seismic traverses. Interpretation and compilation of the geophysical data

is proceeding, but lags behind the field work because of staffing constraints.

2. Bore/stratigraphic data.

A re-examination of strata samples from investigation bores in the

Hillston area has commenced. This is being undertaken in the light of recent

developments in ideas about the stratigraphy of the region, and is expected

to be complete by mid-1982.

3. Potentiometric levels.

a)^Darlington Point Area: Water level data from this area (which in

some bores now cover a period of 10 years) are being examined to

determine the effects of irrigation on the head conditions in

different levels of the aquifer system.

•- -Regional: Water level data from a number of sources are being

compiled in an attempt to produce a regional potentiometric

surface map for the top aquifer.

4. Water chemistry.

A 'systematic sampling program is being conducted in the N.S.W. part

of the Basin west of Balranald. About 80 bores have been sampled and the area

should be completed by the end of 1982. Samples are being analysed for major

ions.

5. Field Tour.

Arrangements were made for the N.S.W. section of the field tour

of the Basin for participants in the project.
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GEOLOGICAL SURVEY OF VICTORIA

by

G.Y. Nahm

I. Drilling Program

During the six month period, 16 bore holes with depths ranging

from 50 to 150 m have been completed. A pump test was carried out by S. Tickell

and W. Humphreys at Rochester (Figure 1). Stratigraphic correlation and

evaluation of the aquifer system is in progress.

2. Compilation of Data

A hydrogeological map of Bendigo sheet (1:250 000) is being compiled

and two-thirds of the work has been completed.

P.G. Macumbet is continuing studie's of the groundwater system with

emphasis on the Lake Tyrrell and the Raak Plain area. These studies will be

formally reported next year.

3. Groundwater Modelling

A general purpose three dimensional steady state finite difference

groundwater model has been developed to an operational stage by R. Williamson.

Data sheets were prepared for completion by the co-operating bodies, the data

compiled were used in a model of the Murray Basin. This data set is on a

coarse regular grid (75 km spacing) and should be considered a very

preliminary set used for program development, however the results were very

encouraging. The major current deficencies are that no potentiomentric data

are on hand for the evaluation of an objective function (or visual comparison

with predicted heads), and the paucity of both stream and surface recharge

and discharge estimates.

.S .A. DEPT 6V MINES & ENERGY

by
S.R. Barnett

A further 22 investigation holes have been drilled between the

River Murray and the northwestern margin, bringing the total number of holes

drilled in the whole program to 90,. A data assessment of the northwestern

margin has been completed and a report is about to be issued. The drilling

program for this area has also been completed, and a comprehensive levelling
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program is underway to provide topographic levels at investigation wells

and also private well sites.

A data assessment has commenced for the Mallee region (Figure 1)

which will tie in with work carried out by the Committee for Groundwater

Sharing between S.A. and Victoria.

CSIRO has sampled about 35 holes and obtained radiocarbon ages

ranging from very modern (corresponding with the unconfined aquifer) to

greater than 40 000 years for the confined Murray Group aquifer. These

results suggest that a small amount of present day recharge is occurring to

the unconfined aquifer. CSIRO is also examining zones of enhanced recharge

with low salinity immediately adjacent to saline groundwater.

GEOLOGICAL SURVEY OF NEW SOUTH WALES

by
D.H. Probert

COAL EXPLORATION

I. Murray Infrabasin Drilling Program.

The results of this program (in the Jerilderie area, Figure 1) were

reported in progress report No. 5. Draft reports are complete and final

reports will be available shortly.

2. Tertiary Coal Potential of the Murray Basin.

A study of available reports and of Water Resources Commission

bore logs has been carried out to assess the potential of Tertiary coals

in the Murray Basin.

The available data on coal quality are very sparse, but

those coals tested had a low calorific value and high moisture, ash, and

sulphur contents.

Most of the coals are unlikely to be economic owing to the

erratic distribution of coal, lack of thick seams, and great depth of cover.

However, the Department is considering further investigation of more

promising areas.
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A draft report is complete and a final report will be

released shortly.

3. Mitsubishi Development Pty Ltd.

Studies of groundwater in the company's lease application area in

the Oaklands area were made during a drilling program in 1980. A report

on these studies, including advice on dewatering requirements for an open cut

mine, has been received by the Department of Mineral Resources. The company

plans more detailed studies including development of a computer model.

Additional coal exploration boreholes are also planned.

4. Kembla Coal and Coke (Pacific Coal Pty Ltd)

Exploration to prove coal reserves continued on this authorisation in

the Oaklands area.

Petroleum Exploration Activity 

Comserv ( 779 ) Pty Ltd have completed aerial surveys and

contouring of BMR gravity data (1 milligal contour interval) over most of the

Murray Basin.

The same company completed two wells in the Menindee area, Blackgate

No. 1 and Byrndale No. 1; both reached Murray Basin basement. In the

same area 80 line kms of seismic have been shot by the same company.

Processing of these data has not yet been completed.

BUREAU OF MINERAL RESOURCES

by
C.M. Brown

In BMR, work continued on the documentation of the regional

distribution, depositional environment and geometry of the major aquifer

systems of the Basin. In particular, the apparently close correlation

between the Cainozoic stratigraphic sequence and global cycles of relative

change of sea-level is currently being investigated, and may help to further

understanding of the complex intercalations of fluvio-deltaic, paralic and
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shallow-marine sequences that occur in the Basin. Compilation of the geology

of Permian infrabasins beneath the Murray Basin (O'Brien, 1981), and a draft

manuscript on the hydrocarbon source rock potential of the western Darling

Basin (Brown and others, in prep.)were both completed. Preliminary structure

contour maps depicting tops and bottoms of the three major aquifer systems,

based on existing published data, were compiled and work continued on the

plotting of borehole locality maps and tabulation of downhole stratigraphic

information. Drafting of a Murray Basin contribution to the ESCAP Atlas of

Stratigraphy was also completed during the period under review. Preparations

were made for a one-day seminar to be held in Shepparton in early October

prior to a field examination of parts of the Murray Basin by BMR and State

participants in the Project. C.M. Brown prepared a talk on stratigraphic

correlation problems, and prop6sed solutions, associated with units

deposited during the mid-Tertiary marine transgression, and A.E. Stephenson

prepared a talk on stratigraphic problems associated with the Pliocene sands

of the Basin.

Work has not yet commenced on the hydrogeological phase of the

Project), although M.A. Habermehl designed data sheets and wrote explanatory

notes for use in the transcription of geological and hydrological data from

State authority records to the BMR hydrogeological data base.

Phase 1 - Geological Synthesis 

(1) Bore locations and borehole data sheets - During the period further

stratigraphic data from western New South Wales were tabulated by C.M. Brown,

and from South Australia by A.E. Stephenson. Plotting of data has been

completed for eleven 1:250 000 Sheet areas (Figure 2) and a further seven

sheets are nearing completion.

(2) Structure Contour and Isopach Maps - In accordance with the recommendations

of the modelling sub-committee, preliminary subsurface structure contour maps

depicting the geometry of the Renmark Group, Murray Group and Pliocene Sand

aquifer systems were completed during the period and despatched to counterparts

in the Engineering and Water Supply Commission of South Australia and the-

Geological Survey of Victoria for the purpose of preliminary groundwater

modelling.
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(3) Stratigraphic Relationships and Correlations - Examination of drillers'

logs from western New South Wales has allowed correlation of stratigraphic

units from the northern South Australian sector of the basin with units in

northern Victoria. In particular, 'Morgan/Mannum equivalents' and 'Pata

equivalents' of South Australia appear to correlate in part with the

Winnambool Formation and Geera Clay in Victoria. The Winnambool Formation

also appears to be a laterally continuous but diachronous equivalent of the

lithologically similar Ettrick Formation of South Australia and Ettrick Marl

of Victoria. Revision of stratigraphic relationships suggests that open-

marine shelf calcarenites of the Morgan Limestone/Mannum Formation/Pata

Limestone/Duddo Limestone are partly enveloped to the north and east by

restricted-marine shelf and lagoonal marls of the Winnambool Formation, in

turn partly enveloped by restricted lagoonal and tidal flat terrigenous

elastics of the Geera Clay, which is further partly enveloped by fluvio-

deltaic and paludal sediments of the Olney Formation. A further degree

of complexity appears to have been introduced by rapid transgressive-

regressive fluctuations of units. Examination of digitally enhanced Landsat

scenes and small scale aerial photography over the South Australian

and adjacent Victorian parts of the basin by W.J. Perry, in conjunction with

compilation of subsurface data by C.M. Brown and A.E. Stephenson indicates

that former strand lines and beach ridges of the Pliocene aquifer system

are more extensive than previously thought.

(4) Geophysical Compilations - Work continued on the 1:1 000 000 Bouguer

gravity anomaly map illustrating infrabasin and basement structural trends

beneath the Murray Basin. The Metalliferous and Airborne section within

the Geophysical Branch of BMR completed acquisition of aeromagnetic data

over western New South Wales and northwest Victoria during the period and

hope to complete production and interpretation by late 1982.

(5) Murray Basin bibliography - Additional references were entered into

the bibliographic data base throughout the period.

(6) Pre-Tertiary Infra-basins - (a) Permian - The report on the study of

Permian sediments beneath the Murray Basin was completed during the period

and will shortly be issued in the BMR Record Series. (b) Devonian - A

paper on the source rock potential and hydrocarbon prospectivity of Lower

Devonian sediments in concealed graben-like troughs beneath the northern



Murray Basin, based on a geochemical study of core and cutting samples,

was completed in collaboration with co-authors in the Petroleum Exploration

Branch, BMR and submitted for editing. The objectives of this study and the

results and conclusions have previously been reported (Progress Report 5).

RECENTLY PUBLISHED AND UNPUBLISHED REPORTS ON THE 
GEOLOGY AND HYDROGEOLOGY OF THE MURRAY BASIN

BARNETT, S.R., 1981 - Murray Basin Hydrogeological Investigation,

Data Assessment - Northwestern Margin. South Australian Department

of Mines and Energy Report 81/85 (unpublished).

BROWN, C.M., JACKSON, K., LOCKWOOD, K.L., & PASSMORE, V.L., in prep. - Source

rock potential and hydrocarbon prospectivity of the Darling Basin.

EDWARDS, D.R., 1981 - Murray Basin Hydrogeological Investigation, Drilling

Programme - Upper Murray and Northern Region. Progress Report No. 1

South Australian Department of Mines & Energy Report 81/31 (unpublished).

EDWARDS, D.R., 1981, 1981 - Waikerie Groundwater Mound - January 1981.

South Australian Department of Mines & Energy Report 81/69 (unpublished).

O'BRIEN, P.E., 1981 - Permian sediments beneath the Murray Basin, Bureau of

Mineral Resources, Geology & Geophysics Record, 1981/60 (unpublished).

APPENDIX

General Statement - Murray Basin Hydrogeological Project 

This project is a long-term study which is being undertaken

jointly by South Australian, Victorian, and New South Wales geological

surveys and water authorities, and by the Commonwealth Bureau of Mineral

Resources, Geology & Geophysics. It will be co-ordinated by a

steering committee comprising members of those organisations.

The Murray Basin is a geological structure with an area of

300 000 km
2
. In each of the three States the basin sediments contain

very large groundwater reserves. Where the groundwater has a low salinity
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it is increasingly being used for irrigation and or town water supply.

In much of the basin, the groundwater is suitable only for stock use, and

is extensively used for this purpose. In other parts of the basin the

groundwater is too saline for any use. There is a complex interaction

between groundwater and surface water which may be beneficial, as in

recharge areas in some parts of the basin, or harmful, as in areas of

saline groundwater discharge to rivers.^In recent years, the States

involved have stepped up the rate of assessment of the groundwater regime

in the basin.

The primary aim of the project is to improve the understanding of

the groundwater regime of the basin by examining it as a single entity,

unencumbered by State boundaries. Since a knowledge of the geology of an

area is basic to the understanding of groundwater occurrence, a geological

study of the basin is an essential part of the project, and as a consequence

it will also be possible to make an assessment of 'other mineral resources.

The project is planned initially to last five years and will be

organised in five phases:

(I)^Geological synthesis, using all available geological and geophysical

data.

(2) Hydrogeological assessment from available data.

(3) Documentation of deficiencies in geological and hydrogeological

information, and formulation of proposals for appropriate work

programs.

(4) Additional work as approved, which might include stratigraphic

drilling, aquifer testing, biostratigraphic analysis, and isotope

hydrology studies.

(5) Development of numerical model(s), if found to be appropriate in

the light of the data then available.

Investigations currently being undertaken by State authorities will

continue, and data generated by them will be used for the joint project.

Collection, collation, and compilation of data during the first phase, and

interpretation and documentation of the second and third phases, will be

undertaken by officers of BMR with assistance from officers of the State
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authorities. Additional work required in phase 4 (e.g., stratigraphic drilling,

geophysical investigations) may-be conducted by BMR or by appropriate State

authorities. The development of a numerical model (phase 5), if found to be

feasible, may be undertaken by BMR. The project will depend on the close

co—operation of staff from all organisations involved, and some movement of

staff between organisations for short periods will be necessary. Throughout

the study, individuals and organisations will be encouraged to publish results

of various aspects of the work. Results of the overall project will be

incorporated into joint publications.
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