THE GREAT BARRIER REEF
MARINE PARK AUTHORITY

FE”\ | RESEARCH REPORT
| S 1976/82




THE GREAT BARRIER REEF
MARINE PARK AUTHORITY

RESEARCH REPORT
1976-1982




© Commonwealth of Australia

ISBN 0-642-52345-2

cover photograph:

Bushy Island on Redbill Reef, located northeast of Mackay. This is an
unusual reef due to its high exposure at low tide and terraced reef edge.
The well-vegetated cay is a Queensland National Park.
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Figure One

DISTRIBUTION OF FUNDING

The pie diagram shows the percentage of funds for each
research program area, over the period 1976/77 to
1981/82.

The total funding was $825,400.00.

Program Area and
Number of Projects

Marine Biology — 53

Marine Geosciences )
Marine Chemistry ) Total 13
Environmental Design )

Bathymetry and Survey — 8

Oceanography — 2

Mechanics of Information Transfer — 6

Great Barrier Reef Data Bases — 1

Management Strategies — 3

Analysis of Use — 24

(social, economic, historic)

Analysis of Use — 7
(Ecological impacts)

Social Sciences and
Humanities category

Natural Sciences and
Engineering category







INTRODUCTION

The Great Barrier Reef Marine Park Authority is not primarily a research organisation but
it may commission, or if necessary conduct itself, research relevant to the Great Barrier Reef
Marine Park. Wherever feasible the Authority seeks to obtain such information through projects
within the research programs of other institutions. However, where this is not practicable the
Authority can use its powers under Section 7(1)(b) of the Great Barrier Reef Marine Park Act
1975 to arrange for the research to be carried out.

In the period 1976-1982 the Authority provided funds totalling $825,400 for 118 research
and investigatory projects. Eighty-six per cent of the projects have been undertaken by other
agencies, either especially commissioned by the Authority (26 per cent) or assisted by a grant from
the Authority for a submitted research proposal relevant to the planning and management of the
Marine Park (60 per cent).

This document is intended to summarise research funded by the Great Barrier Reef Marine
Park Authority. The Authority has identified ten research program areas in which research
relevant to the Marine Park may be conducted. These are listed in the Contents. The distribution
of funds between the ten research program areas is shown in Figure One (page i).

The ten areas can be grouped into the two broad categories used by the Department of
Science and Technology for the Science and Technology Statement 1982-83. Fifty per cent of funds
fall into the Natural Sciences and Engineering (NSE) category; 40 per cent into Social Sciences
and Humanities (SSH). Ten per cent of funds for projects in Analysis of Use (ecological impacts)
fall between the two groups.

Research Projects include:

1. Consultancies in which projects proposed by GBRMPA were competitively
contracted out (26% of the 118 projects).

2. Research grant projects in which proposals were referred by other agencies or |
were submitted unsolicited and funds were granted to the research (22%). A . |
special section of research grant projects is the Augmentative Research Support
Scheme in which the Authority awards supplementary grants to graduate and
post graduate students (38%).

3. Joint studies — GBRMPA with other agencies (4%)

4. Research by GBRMPA staff (6%).

5. Workshops funded/organised by GBRMPA (4%).

The increase in research effort over the period is indicated in Figure Two (page iv) which
shows the number of projects in progress and expenditure on research each year.

In future years the summaries of research projects will be presented as an Appendix to the
Authority’s Annual Report.

|
|
(Graeme Kelleher)
Chairman
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Figure Two
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Source for Expenditure: Financial Statements presented in Annual Reports of The
Great Barrier Reef Marine Park Authority 1976/77 to 1982/83.
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FORMAT AND DEFINITIONS

Projects are presented under the ten research areas in chronological order.

The format for reporting each project is based on the format of Australian Marine
Research in Progress. Some of the headings used are defined below; others are self-explanatory.

Organisations are the consultants, or the institutions with which the Project Leaders are
affiliated.
Project Leaders are the principal investigators for the Projects.

Project Officer is an officer employed by the Authority who has the responsibility of definition,
control and interpretation of research projects.

Supervisor is an Assistant Executive Officer or the Executive Officer of the Authority, except for
projects of the Augmentative Research Support Grant Scheme. For these projects the Supervisor
is one appointed for the student’s work at the institution concerned.

Period in general shows commencement date (month and year) to completion date or planned
completion date (that is when the final report of the project has been accepted by the Authority).
In some cases only the years are given. This is the case for all projects in the Augmentative Grants
category. The year refers to the year the award was granted.

Implications/Management Needs: In this section the way in which the project will contribute to
information required by the Authority for marine park planning and management in the Great
Barrier Reef Region is described.

Locality names can be found on the accompanying map.




..,




OCEANOGRAPHY

1 Sedimentation between the Herbert River Delta and Orpheus Island

PERIOD: Jan 1981 - Dec 1982
ORGANIZATIONS: James Cook University, Department of Geology
Australian Institute of Marine Science

PROJECT LEADERS: Dr D. Johnson
Dr M. Risk

CONSULTATION AND LIAISON: Dr C. Cuff, Geology, JCU
Mr N.C. Davidson, Honours Student, JCU

SUPERVISOR: Mr. R. Kenchington
FINANCIAL SUPPORT: GBRMPA - $5,150

OBJECTIVES
To detail the terrigenous-carbonate transition between the Herbert River Delta and fringing reefs at Orpheus Island.
To quantify sediment inputs to the reef. To investigate the geochemical record in coral skeletons.

IMPLICATIONS/MANAGEMENT NEEDS

This study will indicate the extent of the effects of terrigenous impacts to the Great Barrier Reef lagoon and enable
gradients of effects to be described. Such information is needed as background to monitoring activities and also to
evaluate extreme inputs to the Great Barrier Reef lagoon from the land.

METHODOLOGY

Fringing reefs were investigated using a small boat to collect samples. Sediment traps were set on the reef. Bottom
samples and push cores were taken between the delta and the reefs, and results integrated with earlier shallow
seismic profiling studies.

STATUS
Field work has been completed. Final report is being prepared.

LOCALITY: Herbert River Delta - Orpheus Island




2 Drift Card Study of Great Barrier Reef Surface Currents

PERIOD: .Jan 1981 - July 1983
ORGANIZATION: .James Cook University, Department of Marine Biology

PROJECT LEADERS: Dr J.I. Collins

CONSULTATION AND LIAISON: Australian Coastal Surveillance Organisation
Mr. T. Walker, QNPWS

PROJECT OFFICER: Mr R. Kenchington
SUPERVISOR: Mr R. Kenchington
FINANCIAL SUPPORT: GBRMPA - $70,040

OBJECTIVES
To produce an integrated picture of drift over the Great Barrier Reef lagoon. To establish correlations between drift
and wind patterns.

IMPLICATIONS/MANAGEMENT NEEDS

This project will provide data which is important to understanding surface water movements in the Great Barrier
Reef. It will enable production of predictive models for oil slick dispersal and dispersal of larvac. It will also provide a
set of data upon which to base hypotheses for more vefined studies of water movement in the Great Barrier Reef
Region.

METHODOLOGY

80,000 drift cards will be released regularly over an 18 month period by Coastal Surveillance aireraft at 14 sites in the
Great Barrier Reef Region. Computer analysis of data from returned drift cards will be undertaken and related to
wind data throughout the Region.

STATUS
A veport on the pilot study drops has been prepared for GBRMPA,

Walker, T.A. and Coltins, LD, 1981, A drift card study in the central region of the Great Barrier Reef Lagoon.

Drops of drift cards did not start until November 1981, The initial period of the project was spent on optimum card
studies and gathering meteorological data.

A paper of relevance to the projeet was published earlier:

Walker, Terry and Collins, John. 1980, Surface currents of the central Great Barrier Reef studied. Australian
Fisheries 39(12) 8-9.




MARINE GEOSCIENCES

3 Geological Studies in the Capricorn and Bunker Reefs

PERIOD: 1978 .
ORGANIZATION: Bureau of Mineral Resources, Geology and Geophysics

PROJECT LEADER: Dr P. Davies
FINANCIAL SUPPORT: GBRMPA - $4 000

OBJECTIVES
To understand processes affecting past and present growth of reefs and islands.

IMPLICATIONS/MANAGEMENT NEEDS

An age classification of reefs could assist in management: juvenile reefs and senile reefs may not be able to withstand
sedimentation to the same extent as mature reefs; mature reefs may cope more easily with sedimentation compared
with senile reefs which are choked with sediment.

METHODOLOGY

Multidisciplinary geological/ hydrological/geobiological studies were conducted in Capricornia between 1975 and 1978
by scientists of the Bureau of Mineral Resources and collaborating institutions. Four reefs were studied in detail (One
Tree, Fitzroy, Wreck and Fairfax) and reconnaissance studies were also carried out on most of the other reefs of the
Capricorn and Bunker Groups. Effective comparisons with the reefs studied in detail can therefore be made.

STATUS

The project has been completed.

A classification of reefs from juvenile (Llewellyn Reef), mature (One Tree Reef, Fitzroy Reef) through to senile reefs
(Wreck, Fairfax Reefs) was determined based on lagoon, particle size, margins, reef top, island progradation
characteristics ete,

LOCALITY: Capricornia Section




4 Circulation and Sediment in Platform Reef Lagoons, using One Tree as an
Example

PERIOD: 1979
ORGANIZATION: University of Sydney, Department of Geography

PROJECT LEADER: Ms C. Ludington

PROJECT OFFICER: Dr W. Craik
SUPERVISOR: Dr A. Short
FINANCIAL SUPPORT: GBRMPA Augmentative Research Grant - $750

OBJECTIVES .
To define and investigate the major factors influencing water circulation in platform reef lagoons.
To investigate the relationships between circulation, reef morphology and sediments distribution on a small scale.

IMPLICATIONS/MANAGEMENT NEEDS
This study is designed to provide a greater understanding of the effects of natural phenomena on the reef. It will
provide greater information on small scale circulation.

METHODOLOGY

Field work involved: (i) the continuous recording of current over a four week period; (ii) the release of drogues over
20 tide cycles; (iii) two major dye releases traced for 3 days each; (iv) eight wecks recording of tidal fluctuations: (v)
several small scale dye releases; and (vi) in-situ current measurements over 5 tide cycles.

Sediment samples were analysed at the Bureau of Mineral Resources in Canberra.

STATUS
The project has been completed.

Wind speed and direction and swell direction are the most important variables influencing circulation, except in the
critical stages of the tide when the outside tide is just rising above or falling below the crest.

Total lagoon flushing is achieved in approximately 5 to 6 tides (2.5 to 3 days), but surface water can be exchanged in
a single tide.

Papers on this research have been published:

Ludington, C.A. 1979, Tidal modifications and associated circulation in a plattorm reet lagoon. Aust. ). Mar.
Freshwater Res., 30: 425-430.

Ludington, C.A. 1981. A study of flushing and exchange in reef lagoons, using fluorescent dye. Proceedings of 3rd
Conference on Environmental Engineering, Townsville, July 1981. The Institution of Engineers, a National Conference
Publ. No. 81/6. pp 102-106.

Frith (nee Ludington), C.A. In press. Lagoon Circulation, One Tree Reef, Southern Great Barrier Reef. Proceedings of
4th International Coral Reef Symposium, Manila, May 1981,

Hatcher, A. and Frith, C.A. In prep. The control and maintenance of the standing stock of dissolved inorganic
Nitrogen in a coral reef lagoon.

Frith, C.A. and Mason, L. In prep. A depth-integrated model of circulation, One Tree Reef, Southern Great Barrier
Reef.

LOCALITY: Capricornia Section - One Tree Island Reef




