MACQUARIE UNIVERSITY RESEARCH GRANT

MURG



RESEARCH PROPOSALS  -  1999  -  ROUND 1

(For Grants for the Period 1 January 1999 to 31 December 1999)



Applications must be typewritten or word processed in the prescribed format in no smaller than 12 pt type.   NB:  DO NOT ALTER THE FORM’S FORMAT.



INVESTIGATORS:

�First

�Second

�Third��Surname

�Brierley�Ferguson���Given names(s)

�Gary�Robert J���Title

�Dr�Mr���Appointment held

�Senior Lecturer�PhD student���Starting date at MU

�June 1992�RA from 01.01.99���Telephone

�x8427�x9448���Facsimile

�x8428�x8428���Email

�gbrierli@laurel.ocs.mq.edu.au

�
rferguso@laurel.ocs.mq.edu.au

�
��Staff number�92503837�31105513���Highest academic qualification, date and institution�PhD, June 1989, Simon Fraser University�MSc (Hons), August 1993, Canterbury���If you are enrolled for a PhD, what is the title of your thesis?�n/a�Channel-floodplain relationships on the lower Tuross River�

��

SCHOOL					DISCIPLINE:

EARTH SCIENCES�PHYSICAL GEOGRAPHY��

PROJECT TITLE:

Provide a project title that is clear, brief, precise and informative to workers outside your field.

Modelling Flood Dynamics and Floodplain Evolution on the Tuross River, NSW

��

AMOUNT SOUGHT IN THIS APPLICATION:

$
9963
�use whole dollars only����

SUM REQUESTED IS FOR:

Check appropriate box or boxes.

Research Assistance�Travel/Travelling Scholar�Visiting Scholar XXXX��Teaching Relief�Equipment�Consumables��Other����PROJECT LEADER:



How many years have you worked in the research field relating to this project?

Fifteen



��

How many days per month does the project leader(s) expect to devote to the project?

GB:  0.5 days per month (concentrated in a 6 week period)

RF:  3 days per month

��

Names of any other participating staff not mentioned on page one of the form:

n/a

��

What technical and support staff are available to you for this project?

n/a



��

Will there be any research or honours students working on the project?  If so, state the number of students, qualifications being sought, and the type and origin of their support? (NB: PhD students cannot be directly funded by MURG.)

n/a



��

What other major research programs are being undertaken or closely supervised by the project leader(s)?

I presently co-ordinate LWRRDC Project MQU1, through which an approach to analysis of river styles has been developed.  This has resulted in significant external contracts, through which various research assistants have been employed (either through the School of Earth Sciences or through MRL).  Supplementary funding for this project has been gained through MURG, MUCOLL, NHT, DLWC and various Shire Councils.  I supervise one Honours student (Paul Batten), who is completing a GIS project on landscape units related to this project.



I supervise four PhD students:  Rob Ferguson (fluvial sedimentology; this proposal); Andrew Brooks (vegetative controls on river morphology); John Jansen (pool-riffle sequences in a bedrock arid river) and Kirstie Fryirs (recovery potential of rivers).



In my future work, I aim to extend the river styles work to integrate geomorphological principles with the ecological potential of rivers (LWRRDC Proposal, in collaboration with DLWC).

��

�CATEGORY:

Indicate in the first column below under which category you wish this application to be considered.  In the second column indicate the category if you have submitted (or have your name on) a second application under this Round.

�This Application�Second Application��Research Grant�X���Teaching Relief Assistance Grant����

Were you awarded any Grant(s) under Round 2 of the 1998 MURG Scheme?

			Yes	(			No	(



If 'Yes', please specify:

APPLICATIONS OF GEOGRAPHIC INFORMATION SYSTEMS (GIS) IN ASSESSMENT OF RIVER CHARACTER AND BEHAVIOUR

��

TYPE OF R & D ACTIVITY (this application):

Basic: X�Strategic:  �Applied:  �Experimental

Development:  ��

DEETYA FIELD OF RESEARCH CLASSIFICATION CODE:

Refer to list http://www.ro.mq.edu.au/codes/codesftp.html

049901

��

DEETYA SOCIOECONOMIC CODE:

Refer to list at http://www.ro.mq.edu.au/codes/codesftp.html.

160400����

ETHICS:

Does the proposed research involve any of the following?

Humans*

�Animals*�Recombinant DNA/Potential Biohazaards*��Carcinogens/Ionising Radiation�Defence Research��

*If you ticked this category, has an ethics approval (initial or renewal) been obtained for this project during the last year?



				Yes	( 		 No	(



If you ticked 'No' here, you will need to complete the appropriate application for ethics clearance before any grant money will be made available.



�OUTSIDE STUDIES PROGRAM:

Will any of the nominated investigators associated with this application be proceeding on OSP during 1999?

				Yes	( 		 No	( 



If 'Yes', give period of OSP and details of how research activity will be maintained at Macquarie during that period.��









































��



SUMMARY

In the space below, provide an informative summary of no more than one hundred words that indicates the significance of this project.  Your summary should be written in a manner suitable for a general press release.




Coastal Valleys in NSW are renowned for floodplains which are prone to accumulation, reworking, and occasionally destruction.  Floodplain responses to flood events are determined in large part by floodplain morphology and the distribution of flow energy across the floodplain.  Flood effectiveness varies markedly for events of differing magnitude, and for floodplains with differing character (e.g. levee form).  This study will take data from a PhD thesis (Ferguson, in prep) and apply modelling procedures developed by a visiting scholar (Dr Andy Miller) to assess relationships between flood magnitude and landscape responses for the Tuross River, on the south coast of NSW.




��

�RESEARCH FUNDS:

List details of all funds requested or awarded for both this and other projects (funds awarded for this project should be marked *).  Provide full title of project(s) concerned. Continue on a separate sheet if necessary.

NAME OF AWARDING BODY

AND FULL TITLE OF PROJECT�1997

(Awarded)�1998

(Requested)�1998

(Awarded)�1999

(Requested)

��(a) Internal



MURG (1998): Applications of Geographic Information Systems (GIS) in assessment of river character and behaviour



MURG (1997): Geomorphic controls on the storage and processing of organic matter in a tropical river system



MU Collaborative (with DLWC): Landscape unit mapping using Digital Elevation Models.



ARC (Small): The Geomorphic role of coarse woody debris (ARC Small)



���



8.5k









4k









29.7k

�

































29k��(b) External



ARC Large: River character and behaviour at the base of the escarpment in eastern Australia (ARC Large)



LWRRDC: Visiting Fellowship (Scott Babakaiff)



LWRRDC (collaborative with DLWC) River styles and geoecology



Development of a generic geomorphic framework to assess catchment character (LWRRDC)



AINSE: Chrono-stratigraphic investigation of sedimentary sequences in ephemeral waterholes along a bedrock gorge



AINSE: Implications of vegetation interactions in the geomorphic evolution of a pristine floodplain - East Gippsland, Victoria



Continued on next page
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80k
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6.7k�
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�



76k









7.1k (awarded)





220k



(Second Round)








































���

NAME OF AWARDING BODY

AND FULL TITLE OF PROJECT�1997

(Awarded)�1998

(Requested)�1998

(Awarded)�1999

(Requested)

��(b) External (continued)



NHT-funded river styles work

A)  Bega Valley Shire Council

B)  DLWC (North Coast region)

-  Orara/Nymboida catchments

-  Hastings catchment

-  Other N. Coast catchments

LWRRDC River Restoration priorities

LWRRDC High conservation rivers



DLWC-funded river styles contracts

Stressed rivers project (Water reforms)

Richmond catchment

Bellinger catchment

Dry River

Recovery potential of rivers





��
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40k



25k















45k



49k

25k

5k

7k

�












25k



80k



80k





30k






��



�PROPOSED BUDGET INFORMATION:

List Detailed Budget Items.  Priority descriptions:  A = essential for prosecution of execution of the project; B = desirable; C = valuable.�Priority�Amount Requested��

Dr. Andy Miller’s weekly allowance

	$550/week for six weeks



Dr. Andy Miller’s return airfare from east coast USA (quote attached)



Vehicle expenses

	45c/km for 2,000km



Rob Ferguson’s per diem

	for 10 days @ $109.50/day



Dr. Gary Brierley’s per diem

	for 5 days @ $109.50/day



Hire of Total Station

	$400/week for two weeks



�


A







A








A







A





A



A

�


$3,300








$3,43
0






$900





$1095.00





$
438.00





$800

�
�

TOTAL��$
9963.00
��Salary on-costs (Worker's Compensation, Payroll Tax and NSS) should be calculated at 9% of direct costs.

Provide quotations for items of equipment.���DETAILED JUSTIFICATION OF BUDGET

Justification of the budget should involve detailed explanation of the reasons budget items have been requested (eg levels/grades of personnel requested), not merely a reiteration of the items listed above.  Reasons for requesting research assistance must be given; for example, heavy teaching load, national/international committees, editing of research journals. Budget justification should also include an explanation of priorities cited.




This project has been tightly budgetted around the proposed visit by Dr. Andy Miller.  The flight has been cos
ted as a Full Economy fare ($343
0) and the standard weekly allowance has been quoted ($550/week for six weeks).  Without the visit by Dr Miller this work would not proceed, so these are Priority A items.



The remaining components of the budget for this project all relate to the field work component for this project, in which Dr Miller and the two PI’s will carry out critical cross-sectional surveys of the Tuross River floodplain.  These data are required as fundamental input parameters of floodplain morphology to be integrated into the modelling work to be performed by Dr Miller.  Given the integral nature of these costs to the project, all are Priority A items.  The vehicle costs are the standard rate for a School of Earth Sciences 4 x 4, the per diem rates have been supplied by the Financial Services in the School, and the rental fee for the Total Station is based on previous field costs.




��

Has this or a related request been submitted in full or part to any other agency, for example, ARC Small Grants Scheme?

				Yes	( 		No ( 



If Yes, list agency(ies)











��

�OUTLINE OF PROPOSED PROJECT:

Please confine your outline to this box, using the following headings:  Aims and Significance (NB: aims and significance MUST be provided), Research Plan, Methods and Techniques.  NB: Avoid the use of jargon or discipline-specific terminology.

Aims and Significance



The hydrodynamic conditions that create, modify and destroy floodplains in confined valley settings are poorly understood.  This project aims to redress this by combining Dr. Andy Miller’s floodplain hydrodynamic modelling skills with Rob Ferguson’s existing detailed sedimentologic and geomorphic data on a diverse range of Tuross River floodplains.  No such combination of techniques/data sets exists for the complex floodplains in highly irregularly shaped valleys that characterise coastal NSW river systems, where radically different styles of floodplain formation are juxtaposed.  



Existing notions of floodplain formation, modification and destruction, and the interaction of flood flows with the evolving floodplain landscape, have not been rigorously tested against the best modelling procedures available.  Dr Miller is one of the key modelling experts in this field.  This project will be a world first in the way it integrates data previously considered largely in isolation from one another, yet all are fundamental to understanding floodplain formation, evolution and ultimate destruction.



Research Plan



Much of the data that will be incorporated in the published results already exists, having been acquired by Rob Ferguson over the last four years as part of his PhD project on Channel-Floodplain Relationships on the lower Tuross River.  Two sites will be selected based on expected differences in hydrodynamic conditions, as well as observed geomorphic and sedimentologic characteristics.  These sites will be surveyed to provide the input for the modelling procedure, which produces data on flood flows across the floodplain and channel.  Analysis of this, when combined with the existing data set, will enable certain types of sediment to be related to specific flow conditions.  From this detail, larger scale pictures can be built up of how entire floodplain landforms have been created, and sometimes destroyed, and how this evolution has impacted as a feedback on the hydrodynamic conditions.



Methods and Techniques



The field component will involve detailed topographic surveying of the channel and floodplain environment.  A Total Station will be hired for two weeks to carry this out, and requires two people at all times.  The data is then imported into Dr. Miller’s Two Dimensional Finite Element analysis program, which outputs a map showing direction and energy of flood flows for a range of flood events.  Pre-existing sedimentological data are then superimposed on these mapped values, and relationships between sedimentation style and flow conditions are established.

��

EXPECTED OUTCOMES OF THE RESEARCH:

Please read Section 6.1 of the Guidelines before completing this section.

Two publications for international journals are planned as outcomes from this research.  One will deal primarily with the output from the modelling, as a detailed appreciation of flood dynamics in confined valleys with complex floodplains is a major advance in its own right.  This will be targeted at a leading geomorphology journal such as Earth Surface Processes and Landforms, and is tentatively authored Miller, Ferguson and Brierley.  The other paper (Ferguson, Miller and Brierley) will be targeted at a major international geoscience journal such as the Geological Society of America Bulletin, and will look at detail at the relationship between flow conditions and sedimentology, with an emphasis on the feedbacks and change in time between floodplain evolution and flood conditions.

��

RELATIONSHIP OF THE RESEARCH TO TEACHING PROGRAM:



Results from this work will complement the 300-level geomorphology courses at Macquarie University and are expected to generate topics for future Honours and Postgraduate thesis topics.



��

SUMMARY OF RESEARCH ACTIVITY IN 1997/98 ON ALL PROJECTS:

Please confine your summary to this page.  It is intended that applicants report briefly here on all internal grants completed within the previous twelve month period.  This does not negate the responsibility to provide the final report specified in Section 3.6 of the Guidelines.



Catchment characterisation work (LWRRDC Project MQU 1 and extensions)

Significant application of the procedure developed in LWRRDC Project MQU1 has been achieved in 1997/98.  $900,000 has been awarded through NHT money for application of the procedu
re to North Coast rivers in NSW
.  I presently supervise the application of the procedure in 
several
 other catchments in NSW, on
 a consulting basis through MRL
.  In each consulting extension, various research questions are being pursued, examining issues such as the within-catchment controls on channel-floodplain relationships, the significance of fluvial geomorphology as a template for ecological functioning of rivers, downstream trends in hydraulic geometry, and explanation of the within-catchment pattern of river styles.  An extension of this work has recently been completed for DLWC, in which a rapid appraisal of river character and behaviour was performed for all coastal subcatchments in NSW.  This work forms a basal template for the assessment of Stressed Rivers, which forms a part of on-going National Water Reforms.
  Support has been sought through LWRRDC for a collaborative project which uses the river 
styles approach to form a framework to assess the ecological potential of rivers.  This pr
oposal, which is a partnership application with DLWC, passed the 90% cull in LWRRDC's firs
t round.  Two Post Docs would be employed for three years on this grant.





MURG Grant: Organic matter st
orage in a tropical river system


This project was successfully completed 
in Dec 1997
, with the awarding of a First Class Honours to Louise Kelly.  Field results are presently being written up with Dr Michael Bird, from the Research School of Earth Sciences at the ANU. 





MURG G
r
ant: 
Applications of Geographic Information Systems (GIS) in assessment of river character and behaviour



This Grant commenced in July 1998.  Air photographs for a site on the Barrington River hav
e been purchased, and the pertinent DEM has been obtained.  The low level air photography 
will be undertaken over summer, and comparison of various techniques will be perfomed once
 all data are in-hand.





MU Collaborative Grant: 
Landscape unit mapping using Digital Elevation Models



This Grant commences in January 1999.





Ongoing Postgraduate supervision

I presently supervise four PhD students and one Honours student. 





��

�PUBLICATIONS

List publications arising from all projects for the last three years.  Indicate with an asterisk those particularly relevant to this proposal.  Itemise under the following headings: (a) published or accepted for publication; (b) submitted but not yet accepted; (c) other output.  Attach extra pages if necessary.

Extra pages attached.



Published or accepted for publication:  Refereed papers or chapters in books



In press	Brierley, G.J.  Water Resource Management: An inevitable global crises.  In:  Aplin et al.  Global Environmental Crises: An Australian Perspective.  Second Edition.  Oxford University Press.



In press	Brierley, G.J., Cohen, T., Fryirs, K.A.  and Brooks, A.  Post-European changes to the fluvial geomorphology of Bega catchment: Implications for river ecology.  Freshwater Biology.



In press	Brierley, G.J. and Cunial, S.  Vegetation distribution on a gravel point bar on the Wilson River, NSW: A fluvial disturbance model.  Journal of the Linnean Society (NSW).  



In press	Brierley, G.J. and Fitchett, K.  Channel planform adjustments along Waiau River, 1946-1992: Assessment of the impacts of flow regulation.  In: Finlayson, B.L. and Brizga, S.A. (Eds.).  River Management: The Australasian Experience.  Wiley.



In press	Brierley, G.J. and Fryirs, K.  Tributary-trunk stream relations in a cut-and-fill landscape: a case study from Wolumla catchment, N.S.W., Australia.  Geomorphology.



In press	Brooks, A. and Brierley, G.J.  The role of European disturbance in the metamorphosis of lower Bega River.  In: Finlayson, B.L. and Brizga, S.A. (Eds.).  River Management: The Australasian Experience.  Wiley.



In press	Ferguson, R.J. and Brierley, G.J.  Levee morphology and sedimentology along the lower Tuross River, southeastern Australia.  Sedimentology.



In press	Ferguson, R.J. and Brierley, G.J.  Downstream changes in valley confinement as a control on floodplain morphology, lower Tuross River, New South Wales, Australia.  In: Miller, A.J.  (Ed.).  Varieties of Fluvial Form.  Wiley.



In press	Fryirs, K. and Brierley, G.J.  Slope-channel decoupling in Wolumla catchment, N.S.W., Australia: the changing nature of sediment sources following European settlement.  Catena.



In press	Nobes, D.C., Ferguson, R.J. and Brierley, G.J.  Application, limitations and recommendations in the use of ground-penetrating radar in the analysis of modern floodplains: a case study from Tuross Valley, New South Wales.  Australian Journal of Earth Sciences.



1998	Brierley, G.J. and Fryirs, K.  A fluvial sediment budget for upper Wolumla catchment, South Coast, N.S.W.  Australian Geographer.  29, 107-124



1998	Fryirs, K. and Brierley, G.J.  The character and age structure of valley fills in Upper Wolumla Creek catchment, South Coast, New South Wales, Australia.  Earth Surface Processes and Landforms.  23, 271-287.




���CERTIFICATION BY APPLICANTS

I/We certify that all the details on this form are correct and complete.

I/We certify that this is the only application to this round of the Scheme for this project:

Signature of Applicant 1:�Date:��Signature of Applicant 2:



�Date:

��Signature of Applicant 3:

�Date:

��

CERTIFICATION BY HEAD OF SCHOOL/OFFICE

I certify that the project can be accommodated within the general facilities of the School/Office, and that sufficient working and office space is available for any proposed additional staff.  I am prepared to have the project carried out in the School/Office under the circumstances set out by the applicant.



Signature(s) of Head(s) of School/Office:







�Date:��

GENERAL STAFF MURG APPLICATION ENDORSEMENT BY HEAD OF SCHOOL/OFFICE

(NB: Only to be completed in the case of a general staff member.)

The eligibility criteria for General Staff MURG applications are detailed in the general guidelines distributed with the MURG forms.  Please note that only full-time general staff may apply.  Any general staff member whose position is funded from internal or external research grants is not eligible to apply.

In addition, the appropriate Head of School/Office is required to endorse the following conditions.  Where more than one School/Office is involved, endorsements are required from each one.



I assure the Research Committee that, in reference to the MURG application of







��

(1)  The MURG project is of academic value to the University

(2)  The applicant has the expertise to carry out this research project.

(3)  This School/Office has adequate resources available for this project.

(4)  The research may be achieved within the applicant's normal duties schedule.



Name:

��Signature                                                                            Date:

��School/Office:

��



�EXTRAPAGES: Publications by Gary Brierley (1995-1998)



Published or accepted for publication:  Refereed papers or chapters in books (continued)



1998	Kirkup, H., Brierley, G.J., Brooks, A. and Pitman, A.  Temporal variability of climate in southeastern Australia - a reassessment of flood- and drought-dominated regimes.  Australian Geographer.  29, 241-255.



1997	Brooks, A. and Brierley, G.J.  Geomorphic responses of lower Bega River to catchment disturbance, 1851-1926.  Geomorphology. 18, 291-304.



1997	Brierley, G.J. and Murn, C.P.  European impacts on downstream sediment transfer and bank erosion in Cobargo catchment, New South Wales, Australia.  Catena.  31, 119-136.



1997	Brierley, G.J., Ferguson, R. and Woolfe, K.  What is a fluvial levee?  Sedimentary Geology.  114, 1-9.



1996	Brierley, G.J.  Channel morphology and element assemblages: A constructivist approach to facies modelling.  In: Dawson, M. and Carling, P.A.  (Eds.).  Recent advances in fluid mechanics and alluvial stratigraphy.  Wiley Interscience.  p 263-298.





Submitted but not yet accepted.



Brierley, G.J. and Fryirs, K.  River styles in Bega catchment, NSW, Australia: Implications for management.  Environmental Management.



Brierley, G.J.  Geomorphic effectiveness of floods along Waiau River, Southland.  New Zealand Geographer.



Cohen, T. and Brierley, G.J.  Channel instability in a forested catchment, East Gippsland, Australia.  Geomorphology.



Brooks, A.P. and Brierley, G.J.  Further comments on Flood- and Drought-dominated Regimes in South-eastern Australia: an alternative hypothesis to explain post-European channel changes.  Australian Geographer.



Brierley, G.J.  River styles: An integrative biophysical template for river management.  In: Rutherfurd, I.  Stream Management in Australia.  Proceedings of the Second National Conference.





Other output.



In press	Brierley, G.J.  River changes since European settlement of Bega catchment: lessons for management.  Rivers for the Future.



1998	Cohen, T., Reinfelds, I. and Brierley, G.J.  River styles in Bellinger-Kalang catchment.  NSW Department of Land and Water Conservation, 119 pp.



1998	Fryirs, K. and Brierley, G.J.  The use of river styles and their associated sediment storage in the development of a catchment-based river rehabilitation strategy for Bega/Brogo catchment, south coast, NSW.  NSW Department of Land and Water Conservation, 203 pp.



1998	Brierley, G.J., Ferguson, R. and Batten, P.  Geomorphological characterisation of river styles in coastal catchments on New South Wales.  Macquarie Research Limited Report submitted to NSW Department of Land and Water Conservation.  78 pp.



1998	Fryirs, K. and Brierley, G.J.  River styles in Dry River catchment, South Coast, NSW.  Macquarie Research Limited Report submitted to NSW Department of Land and Water Conservation.  60 pp.



1997	Relationships between biodiversity and biophysical processes: The place of fluvial geomorphology in Integrative Catchment Management.  In:  River Basin Management Society, 2nd National Workshop on Integrated catchment Management.  Advancing Integrated Resource Management: Processes and Policies.  Conference held at the Australian National University, September/October, 1997, 4 pp.



1997	Brierley, G.J. and Fryirs, K.  River styles in Bega catchment: Implications for management.  LWRRDC Project MQU1, Workshop and Field Days, October 1-3, 1997.  24 pp.



1997	Brierley, G.J. and Fryirs, K.  River rehabilitation research and development needs: a holistic, catchment-based approach.  In:  Rutherfurd et al. (Eds).  River restoration R&D needs in Australia.  Appendix II.



1997	Fryirs, K. and Brierley, G.J.  The within-catchment distribution of river styles in Bega catchment, New South Wales.  In:  River Basin Management Society, 2nd National Workshop on Integrated catchment Management.  Advancing Integrated Resource Management: Processes and Policies.  Conference held at the Australian National University, September/October, 1997, 2 pp.



1997	Fryirs, K. and Brierley, G.J.  The changing nature of sediment sources in Wolumla catchment, South Coast, NSW, 1865 to present.  In:  River Basin Management Society, 2nd National Workshop on Integrated catchment Management.  Advancing Integrated Resource Management: Processes and Policies.  Conference held at the Australian National University, September/October, 1997, 3 pp.



1996	Brierley, G.J., Fryirs, K. and Cohen, T.  A geomorphic approach to catchment characterisation.  In: Brierley, G.J., Fryirs, K. and Cohen, T.  Geomorphology and River Ecology in southeastern Australia: An approach to catchment characterisation.  GSE Working Paper 9603, Part One, pages 1-53.



1996	Cohen, T., Brierley, G.J. and Fryirs, K.  Fluvial geomorphology and river ecology of coastal rivers in southeastern Australia.  In: Brierley, G.J., Fryirs, K. and Cohen, T.  Geomorphology and River Ecology in southeastern Australia: An approach to catchment characterisation.  GSE Working Paper 9603, Part Two, pages 55-82.



1996	Fryirs, K., Brierley, G.J. and Cohen, T.  Application of the catchment characterisation procedure to Wolumla Creek catchment, South Coast, New South Wales.  In: Brierley, G.J., Fryirs, K. and Cohen, T.  Geomorphology and River Ecology in southeastern Australia: An approach to catchment characterisation.  GSE Working Paper 9603, Part Three, pages 83-140.



1995	Brierley, G.J. and Nagel, F.  (Eds.)  Geomorphology and River Health in New South Wales.  Proceedings of a one day conference held at Macquarie University, October 7, 1994, Graduate School of the Environment Working Paper 9501, 165 pp.



1995	Brierley, G.J., Brooks, A. and Ferguson, R.J.  Floodplain sedimentology of various river systems in New South Wales, Field Trip Guide Number 1, Fifth International Fluvial Sedimentology Conference.  Australasian Sedimentologists Group Field Guide Series.  Australian Geological Survey Organisation, 79 pp.



1995	Brierley, G.J.  Introduction, Geomorphology and river/estuary management in NSW, and Summary and Implications.  In: Brierley, G.J. (co-ordinator).  River-estuarine linkages in Tuross catchment: preliminary assessment of changes in the geomorphic character of Tuross River Estuary (1944-1995).  Macquarie Research Limited Consulting Report for Eurobodalla Shire Council and NSW Public Works.  p1, 2-3, 51-52.



1995	Brierley, G.J. and Ferguson, R.J.  The geomorphic character of Tuross River and Estuary.  In: Brierley, G.J. (co-ordinator).  River-estuarine linkages in Tuross catchment: preliminary assessment of changes in the geomorphic character of Tuross River Estuary (1944-1995).  MRL Consulting Report for Eurobodalla Shire Council and NSW Public Works.  p4-15.



1995	Brierley, G.J., Ferguson, R.J., Hesse, P. and McIntyre, C.  Reconnaissance survey of sediment sources in Tuross catchment.  In: Brierley, G.J. (co-ordinator).  River-estuarine linkages in Tuross catchment: preliminary assessment of changes in the geomorphic character of Tuross River Estuary (1944-1995). Macquarie Research Limited Consulting Report for Eurobodalla Shire Council and NSW Public Works.  p16-25.



1995	Brierley, G.J. and Yonge, D.  Bank erosion in Tuross estuary (1944-1995).  In: Brierley, G.J. (co-ordinator).  River-estuarine linkages in Tuross catchment: preliminary assessment of changes in the geomorphic character of Tuross River Estuary (1944-1995). Macquarie Research Limited Consulting Report for Eurobodalla Shire Council and NSW Public Works.  p26-37.



1995	Woolfe, K., Purdon, R., Brierley, G.J. and Ferguson, R.  Bottom sediment survey of Tuross estuary: comparison with the Roy and Peat (1976) survey and implications for sedimentation and bank erosion.  In: Brierley, G.J. (co-ordinator).  River-estuarine linkages in Tuross catchment: preliminary assessment of changes in the geomorphic character of Tuross River Estuary (1944-1995). Macquarie Research Limited Consulting Report for Eurobodalla Shire Council and NSW Public Works.  p38-50.



1995	Brierley, G.J.  Geomorphology and River Health.  In: Brierley, G.J. and Nagel, F.  (Eds.)  Geomorphology and River Health in New South Wales.  Proceedings of a one day conference held at Macquarie University, October 7, 1994, Graduate School of the Environment Working Paper 9501, p 3-14.




�
MACQUARIE UNIVERSITY RESEARCH GRANT (1997) - REPORT



Title:


Organic matter st
orage in a tropical river system





Investigator:

Gary Brierley, School of Earth Sciences



Synopsis of Proposal:

To date there have been no assessments of geomorphic controls on the storage of organic matter with an Australian river system, yet it is contended this may have major significance both for carbon budgeting and for aquatic ecosystem functioning.  It is argued that geomorphology provides a basal template for understanding the character and distribution of biophysical processes within river systems.  This projects aimed to map the distribution of organic carbon stored in differing sections of floodplain throughout the Annan River system in northern Queensland.  Vertical, lateral and longitudinal patterns of organic carbon storage were described and explained.



RESULTS:

This work was completed in collaboration with, and with financial support from, Dr Michael Bird in the Research School of Earth Sciences at the ANU.  Most of the laboratory procedures were completed in Canberra, while field funds for this project were provided through the MURG Grant and a River Basin Management Society Grant (to Louise Kelly).  Key conclusions from this study were: 



1)	Organic carbon stored in the Annan River floodplain soils/sediments ranges from 110 tC/ha in the upper proximal floodplain pockets to 320 tC/ha on the lowland plain.



2)	Organic carbon stored in the floodplain soils/sediments is greater (per unit area) than estimates for the biomass or valley soils under similar vegetation and climate.



3)	The underlying controls on organic carbon storage in floodplain soils/sediments are frequency of fluvial reworking, the extent of bioturbation, the rate of burial and vegetation type/density.



4)	Decomposition of tropical rainforest litter causes a shift in 
(13C from -28 o/oo to -22.5 o/oo.



5)	Most of the labile organic matter is stored in the upper 20 cm of floodplain sediments.  The sediments of the proximal floodplain complexes contain mo
re labile carbon than the distal floodplain soils/sediments.  Organic carbon stored in the upstream floodplains is more labile than that in the downstream reaches.



6)	
(13C shows evidence of a previous, more C4 rich vegetation composition on parts of the Annan River floodplain.



Publications:

Kelly, L., Brierley, G.J. and Bird, M.  (in prep). Vertical, lateral and longitudinal patterns of organic carbon storage in the Annan River floodplain, far north Queensland, Australia.  To be submitted to Global Biogeochemical Cycles.
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