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INTRODUCTION 

The Great Barrier Reef Marine Park Authority, with the assistance of the 
CSIRO Central Information Library and Editorial Section, has produced this 
update of the computer-based information system on Australian Marine 
Research in Progress (AMRIP) for the Great Barrier Reef Region only. 

Australian Marine Research in Progress (AMRIP) is a data base designed to 
assist in co-ordinating the further development in Australia of marine 
research. It has been developed to encourage the flow of information 
between individual researchers and research organisations and also to provide 
the basis for more effective co-operation and co-ordination between 
researchers ,and the users of research in industry and Government. The further 
development of the .data base should assist researchers to design projects 
which complement on-going research and to identify areas of research which 
are not being addressed. 

It is proposed that the data base will be updated annually and. a hard copy 
directory will be produced biennially. A special hard copy edition for the 
Great Barrier Reef Region,only will be published in alternate years. 

Manage.ment of the AMRIP data base is currently co-ordinated by the 
.Australian Institute of Marine S.cLence,with the co&operation of the Common- 
wealth Scjentific and Industrial Research’Organisation (CSIRO), Great Barrier 
Reef’Marine Park Authority (GBRMPA) and the Victorian Institute of.Marine 
Sciences (VIMS). 

The summaries of marine research projects contained in AMRIP are based 
directly on information provided by.researchers and research organisations. 
These summaries have been edited only to meet uniform style and 
presentation standards. No responsibility can be taken for the accuracy of 
information supplied by contributors. 

The Authority thanks the researchers and research organisations who 
submitted information for inclusion in this update. 

Graeme Kelleher 
Chairman 

. . . 
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How to use this Qirectory 

The main body of this Directory consists of a numbered series of “Project 
Summaries”. Each summary contains all the information about the project 
substantially as contributed by the organization carrying out the research. 

Within each subject class, the project summaries are arranged in alphabetical 
order of main responsible organization and project title. 

The summaries are. arranged in groups under subject classes. A complete list of 
AMRIP’S Subject Classification Scheme follows this section. 

The summaries are numbered sequentially and these entry numbers are used in 
the various indexes to refer to particular project summaries. Cross-references refer 
the reader to entries in other subject categories which may also be of interest, 
Since each project summary is printed only once tin the most pertinent subject 
class) these cross-references may be quite important in locating all relevant 
information. 

Although the summaries are most self-explanatory, the user should be aware of 
the following points: 

*summaries which have been highlighed by an asterisk’ following the entry 
number, are identical to those of the previous edition, ,i.e. no response from the 
reswnsible ,organization was: received concerning those projects 

*where .]nformation under “Period” is absent or inc,omplete,.. this reflects the 
information provided .by the contributor; the. absence of a completion date often 
indicates that the project will be continued indefinitely 

*in cases where the sole Project Leader of the project is also the Contact officer 
for the project,-his name is shown only once under the Project Leader heading 

*where the Contact Officer given is one of the previously listed Project Leaders, 
his telephone number and other information are not repeated 

*the “Co-ordination with other projects” does not normally include references to 
co-ordination with projects conducted by the same project leaders or 
department/organization 

The ‘Project Summaries” section is followed by a number of indexes. In all of 
these indexes the numbers refer to project summary numbers and not page 
numbers. 

*The “Subject index” is the key index in AMRIP. Each entry in the database is 
indexed by up to five descriptors (key words or phrases). All of these 
descriptors are used as lead terms in the (permuted) subject index. 

*The “Organization Index* contains entries for all org&rizations and private 
researchers responsible for projects included in the Directory. Titles only are 
printed in entry number order. 

*The “Project Leader/Contact Officer Index” enables the reader to check on the 
total involvement of particular project leaders and contact officers before 
approaching the contact officer regarding a project of particular interest. 

*The “Locality Index” contains the location of the marine area concerned. This 
information was obtained directly from the contributors. 

The Directory also contains a manually compiled Glossary of Abbreviations, and a 
list of Geographic Area Codes. These aids are located just before the Project 
Summaries Section. 
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Subject Classification Scheme - Main Classes 

Techniques and Equipment 

Physical Sciences 

Biomedical Sciences 

Social Sciences 

Fisheries and Aquaculture 

Engineering 

Resource Management 

Operations 

Cartographic Materials 



Qetaited Subject Classes 

Techniques and Equipment 
Data management and manipulation 

Cartography and charting 
Navigation 
Miscellaneous 

Physical Sciences 
General 
Oceanography 

Chemistry 
Meteorology and climatology 

Geology 
Oil, gas and mineral exploration 

Biomedical Sciences 
General 
Microbiology 

Taxonomy 
Botany 
Algal taxonomy 
Taxonomy of plants other than algae 

Zoology 
Invertebrate taxonomy 
Vertebrate taxonomy 

Physiology 
Ecology 
Checklists 

Medicine 

Social Sciences 
General 
Anthropology and archaeology 
Biography 
History 

Economics 
Law and legislation. 
Recreation and tourism 

Education 

Fisheries ‘and Aquaculture 
General 
Resources 
Operations 

Products, processing and marketing 
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Engineering 
General . 

Electrical engineering and communications 

Civil engineering and construction 
Mining engineering 

Resource Management 
General 
Resource allocation and zoning 
Pollution and other environmental threats 
Marine park management 

Surveillance and enforcement , 
Coastal zone management 

Operations 
Shipping operations 
Ports and harbours 

Research and expedition management 

Cartographic Materials 
General 
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ABRS - 

AMSTAC-FAP - 

AIMS 
ARGS 

BMR 
BRIAN 

CSIRO 

DAIA 
d.w.t. 

FAO 
FISEX 
FIRTA 
FRG 

GBR 
GBRC 
CBRMPA 

HF 

Ioc 
IR 

LNG 

NOAA 

OTH 

PC6 

RAN 
R.V. 

Scuba 
SST 

UNESCO 

VISAS 
VIMSIS 

- 
- 

- 
- 

- 

- 
- 

- 
- 
- 
- 

- 
- 
- 

- 

- 
- 

- 

- 

- 

- 

- 
- 

- 
- 

Glossary of Abbreviations 

Australian Biological Resources Study 
Australian Marine Sciences and Technologies Advisory 
Committee - Funding Advisory Panel 
Australian Institute of Marine Science 
Australian Research Grants Scheme 

Bureau of Mineral Resources, Geology and Geophysics 
Barrier Reef Image Analysis System 

Commonwealth Scientific and Industrial Research 
Organization 

Department of Aboriginal and Islander Affairs 
Dead weight tons 

Food and Agricultural qrganization (of the United Nations) 
First International BIOMASS Experiment 
Fishing Industry Research Trust Account 
Federal Republic.of Germany 

Great Barrier Reef 
Great Barrier Reef Committee 
Great Barrier Reef Marine Park Authority 

High-frequency 

Intergovernmental Oceanographic Commission 
Infra-red 

Liquid natural gas 

National Oceanic and Atmospheric Administration 

Over-the-Horizon 

Polychlorinated biphenyls 

Royal Australian Navy 
Research Vessel 

Self-contained underwater breathing apparatus 
Sea Surface Temperature 

- United Nations Educational, Scientific and Cultural 
Organization 

- Victorian Institute of Marine Sciences 
- Victorian Institute of Marine Sciences Information System 
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XRF - X-ray fluorescence kpectrometry) 
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GEOGRAPHIC AREA CODES 

The 200 mile Australian Fishing Zone has been used as the basis for 
defining geographic area for AMRIP. The map opposite shows how the 
codes have been assigned. 

Codes 

B 

G 
0 
s 
W 

E 

Y 

C 

1 

R 

Z 

Q 
N 

T 

H 

v  

P 

I 

A 

0 

X 

Bass Strait - southern limit 41X, coast of Tasmania, 143”30’E, 
148”30’E, coast of Victoria 

South Australian Gulfs 

Great Australian Bight 

Other South Australian waters 

South-west Australia- 

North-west Australia 

Northern Territory except Gulf of Carpentaria 

Gulf of Carpentaria 

Torres Strait - 10”41’S, 141’20’E, 145”E and outer border of 
Torres Strait protected zone 

Great Barrier Reef - outer limit defined by GBRMPA act 

Coral Sea 

Other Queensland waters 

New South Wales 

Other Tasmanian waters 

Southern Ocean 

Antarctica - south of 60’5 

Pacific Ocean 

Indian Ocean 

Australia - everywhere within 200n mile AFZ limit 

Worldwide excepting areas..above 

Not applicable 

X 
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Techniques and equipment - Data management and manipulation 

ill Bibliographic Database of Coral Reef Molluscs. 

Pw00: January 1984 - December 1984 

ORCANIZATIONE Great Barrier Reef Marine Park Authority 

P.O. Box 1379, 

Townsville, Qld 4810 

University of Queensland (Subcontract) 

Departmen of Zdogy, 

St. Lucia, Qld 4067 

PBIOIECT LEADERS: Dr W. Craik (077) il8811 

Mr B. Long (07) 3771111 

CONTACT OFFICERS MS E. Eager (077) 818811 

EXP~NDITUU~: $950 (this year), $950 (all years) 

MANPOWERZ 1 .OO (this year), 1 .OO (ail years) 

ORlEfflVE 

To prepare a database of published material on Queensland coral reef moiluscs suitable for 
transfer to the “REEF” database. 

MEWODOLOCY 

The data set will be developed from existing coded references on cards. ‘GBRMPA staff will 

be consulted to determine the date structure and system..of indexing to allow selective 
searching of the references and ultimate transfer of the data set to “REEF”. 

STATUS 

Completed Project ‘- This project will remain in the, computerized Register for another 5 

years but will not be included in future issues of the Compendium. 

CL~CXAPHIC REGION: R 

MAJOR DLSCRIPTOOS: Mollusca/Coral reefs/Bibliographies/ 

~G~RMPAI 101 

AMRIP 

- 



Techniques and equipment - Cartography and charting 

L-cl Bathymetric mapping programme - Great Barrier Reef. 

PERIOD: July 1979 - 

ORGANIUITION: Department of Resources and Energy 

Division of National Mapping 

P.O. Box 31 

Belconnen, A.C.T. 2616 

PROlfCl LfADfII: Mr P.W. O’Donnell (062) 525180 

CONTACTOF~~CE~ Mr 6.H. Willington (062) 525169 

MANPOWEIL: 6.00 (this year), 24.00 (all years) 

OMCTlVf 

To produce a National Bathymetric Map Series at 1:250 000 scale of the continental shelf 

of Australia and its Territories. 

Radio position fixing systems, echosounders and bottom mounted tide recorders are used to 

provide soundings, tide corrected to mean sea level, in order to prepare contour maps of 

the sea floor at 10 metre contour intervals. 

STATUS 

Refer map sales leaflet number 6. 

CO-OlfOiNATlON WtT#i OTHER PROjfCl5 

8MR Project .009 is conducted in conjunction with this programme. 

CEOCRAPHIC REGION: R 

SHIP TIME IEQUIILMEN& TSMV. “Febrina” - 90 days 

MAjOlt DfsCRIPlORs: Bathymetric surveys/Bottom topography/Charting/ 

[DNDE-OOZJ 

El 
Separability of color aerial photographs and Landsat MSS data for Heron 
island reef and spectral signatures of coral reef feature, GBR. 

PERIOD: December 1981 - September 1984 

ORGANIZATIONS: James Cook University of North Queensland 

Geography Dept. 
P.O. James Cook University 

Townsville, Qld 4810 

CSIRO 

Division of Water and Land Resources 

P.O. Box 1666 

Canberra City, A.C.T. 2601 

Great Barrier Reef Marine Park Authority 

P.O. Box 1379 

Townsviile, Qid 4810 

PROIECT IEADEIS Or D.L.B. hrpp (062) 465477 

Assoc. Prof. D. Hopley (077) 814111 

MS D.A. Kuchler (077) 814111 (james C. Uni) 

CONTACT OFFICER: MS D.A. Kuchler 

06IfcTIvfs 

1. To determine the separability of Color Aerial Photographic Data (1:12000) for coral 

reefs, GBR. 
2. TO determine the separability of LANDSAT MSS Data for coral reefs, GBR. 

2 AMRIP 
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Techniques and equipment - Caflography and charting (cont.) 

MElWODOLOGY 

Develop a nomenclature for coral reef features of the CBR. Devise a classification system : 

Reef Cover and Zonation; for use with Remotely Sensed Data, CBR. Use the BRIAN 

(Barrier Reef Image ANalysis) software package to compare mapped data from the ground, 
from Color Aerial Photographs (1 :12000) and from a Landsat MS5 image. 

sT*nJs 

Completed Project - This project will remain in the computerized Register for another 5 

years but will not be included in future issues of the Compendium. 

CO-ORDINATION WITH OTHER PROlCcTr 

Coordinating with the BRIAN project at CSIRO Division of Water and Land Resources, 

Canberra under the leadership of Dr D.L.B. Jupp. 

GEOGRAPHIC REGION: R 

MAIOR DESCRlPTOiS: Coral reefs/Spectral analysis/Aerial photography/Landsat/ 

UAMESC0661 

L-5-J Cairns and Cormorant Pass mapping project. 

PERIOD: June 1982 - June 1985 

+ ORGANIUTION: Queensland’Department of Mapping and Surveying 

Division of Mapping 
P.O. Box 234 

North Quay, Qld 4000 

PROIECT LEADEII: Mr D. Paetzholdt (07) 2245774 

EXTERNAL SUPPORT: Co-ordinator Generals Department - $200,000 

OBlCCTlVES 

To map 62 islands and cays of the Cairns and Cormorant Pass sections at various scales. 

The maps are to be used for recreation, administrative and environmental purposes 
10 sheets at 1: 100000 

42 sheets at 1:25000 
62 islands at 1 :lOOO, 1:2500 or 1:SOOO. 

METHODOLOCY 

Major control to be established using Doppler translocation; minor control using 

Tellurometer and Theodolite. Tide gauge readings will allow conversion of vertical datum to 
lowest astronomical tide. Compilation of mapping will involve photogrammetry with 

contour interval appropriate to map scale. Acquisition of new colour photography will 

facilitate a colour or B/W photographic background as appropriate. 

STATUS 

Field work for.all islands (large scale mapping) has been completed. Orthophoto mapping 

of Lizard Island has been completed. L.A.T. results are now audited - their receipt will 

allow map completion to commence. 

CO-ORDINATION WITH OTHER PROIECTS 

Additional photography has been obtained on befalf of GBRMPA. 

Exchange of repromat has taken place with A.S.O. (in relation to Lizard Island). 

GEOGRAPHIC REGION: R 

MAIOR DESCRIPTORS: islands/Cays/Mapping/ 

QJMS--005\ 

AM-RIP 3 



Techniques and equipment - Cartography and charting (cont.) 

Mapping of the Capricorn Section of the Great Barrier Reef. 

PEUIOD: May 1981 - October 1983 

OUCANI&WON: Queensland Department of Mapping and Surveying 

Division of Mapping 

P.O. Box 234 

North Quay, Qld 4000 

PROJECT LEADER Mr E.J. Winnett (07) 2247107 

EXPENDITURE $212,862 tall years) 

MANPOWERz 3.75 (all years) 

OIlEOlVES 

To map 13 islands of the Capricorn and Bunker groups at various scales. The maps will be 
used for recreation, administrative and environmental purposes. 

Maps to be produced: 

3 at 1: 100 000 scale 
7 at 1: 25 000 scale 

13 at 1: 2 500 scale. 

MEl?iODoLDcY 

Field Operations: 
Major mapping control was established by using Doppler satellite translocation of existing 

control; 
Minor control was established using telurometer and theodolite. Lowest astronomical tide 

was established by tide gauge. 
Map Compilation: 

Topographic information with 1 metre contours will be derived using photogrammetry. 

STATUS 

3 at scale 1 :lOOOOO - completed; 7 at scale 1:25000 - completed; 13 at scale 1:2500 - 

completed. 

, I 

Completed Project - This project will remain in the computerized Register for another 5 
years but will not be included in future issues of the Compendium. 

LOCALITICS: Great Barrier Reef Marine Park - Capricornia Section; ; 

Capricorn Group; Bunker Group 

CEDGRAPHIC REGION: R 

MAJOR DESCRIPTORS Islands/Mapping/ 

[QDMS-0011 

I Townsville transect. 

PERIOD: October 1981 - June 1984 

ORGANIZATION: Queensland Department of Mapping and Surveying 

Division of Mapping 
P.O. Box 234 

North Quay, Qld 4000 

PilOJECl LEADEI: Mr R. Milliken (07) 2246077 

OmcTIVE.5 

To produce 60 sheets of mapping over Needle, Arab, Kelso, Rib, Hopkinson, Slashers, John 
Brewer, Lodestone, Helix, Faraday, Dip, Coil Reef area. 

Scale 15000 Format 3000 metres x 4000 metres. 
For research by GBRMPA. 

4 AMRIP 



Techniques and equipmenl - Cartography and charting (cont.) 

Major control - MAGNAVOX MX1502 
Minor control - Decca transponders. 
Tide gauge readings used in conversion of echo sounding roils. Compilation of mapping 

using photogrammetry with contour lines interpolated from the echo rolls. 

STATUS 

5 sheets completed. 
55 awaiting funds becoming available. 

Work should recommence approximately December 1983. 

Completed Project - This project wili remain in the computerized Register for another 5 

years but will not be included in future issues of the Compendium. 

GEOGRAPHIC REGION: R 

MAJOR DESCRIPTORS: Reefs/Mapping/ 

7 Cairns North Hydrographic survey. 

FTRIOD: September 1984 - December 1986 

ORGANIZATION: Royal Australian Navy 

Hydrographic Office, 

P.O. Box 1332, 
North Sydney, NS.W. 2061 

PROIECT LEADER: Commanding Officer, HMAS blinders 

CONTACT OFFICER: Lieutenant Commander G.). Bond (02) 9254804 

OBjECTWE 

To conduct a modern hydrographic survey at the 2 way shipping route and other selected 
areas of Great flarrier Reef waters between Low isles and Lizard I. 

METHODOiOGY 

Scale of survey 1:50 000 and larger in some areas. Horizontal control by Argo DM54 and 

Mini Ranger tied into the Aust. Map Grid. Vessels employed will be HMAS Flinders, HMAS 
Betano and one 10M survey boat. 

STATUS 

Surveying of the ‘inner route’ to modern standards has been an on-going programme for 

the RAN since the 1960’s. The section between Low Isles and Lizard I is the last area (used 
by large vessels) which relies on old colonial surveys (1888 in this case). 

Away from the shipping route the Barrier Reef Is, to all intents and purposes, unsurveyed. 

UXALITILS: Low Isles; Lizard Island 

GEOGRAPHIC REGION: R 

SHIP TlMf REQUIREMENTS: 252 

MAIOR DESCRIPTOR5 Hydrographic surveys/Surveying/ 

II~ANRL-oo~~ 

AMRIP 5 



Techniques and equipment - Navigation 
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See: 225 
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Techniques and equipment - Miscellaneous 

181 Analysis of spectrographic data in the reef region, 

PERIOD: September 1983 - 

ORGANIZATIONS: Great Barrier Reef Marine Park Authority 

P.O. Box 1379, 

Townsville, Qld 4810 

CSIRO 

Division of Water and Land Resources, 
P.O. Box 1666, 

Canberra City, A.C.T. 2601 

PRO)ECT LEADERS: Mr D.van.8. Ciaasen (077) 818811 

Dr D.L.B. Jupp (062) 465477 

CONTACT OFFICER: Mr D.van.R. Ciaasen’ 

EXPENDITURE: $5,600 (this year), $16,840 (all years) 

MANPOWER: .25 (this year), .50 (all years) 

0l)EcTIvf 

Stage one is a pilot study to determine the extent to which Coastal Zone Color Scanner 

(CZcSI sajellite ‘data, .together with the fin$r’spatial resolu& ,of LANDSAT Multi Spectral 

Scari’ner daia, can detqct and, map near .shore sea. .botttim, benthos; and ,water’ colour 
features of the Northern Great Barrier .Reef Region. Further stages will use higher resolution 

airborne iritagery as well as additional sa!ellite. images and more detailed field work to 

refine,the technii$te. ‘., 
METHODOLOGY 1 

CZCS, and LANDSAT images. were classified and interpreted. The labelled cla&es were 

verified by reconnaissance field work using manta for rapid survey techniques. 

STATUS 

The pilot study has been completed. Initial results show that subject to local conditions the 

technique can identify and map concetitrations of high percentage cover, submerged 

aquatic vegetation and water cdlour within the.near-shore areas of the Great Barrier Reef 
Region. Discrimination of subsurface features was hampered by the coarse spatial resolution 
of the CZCS and the poorer spectral range of LANDSAT. Although the technique -was of 

value operationally higher spectral and spatial resolution sensors would be more effective. 
This data has been acquired and will be further investigated. 

LOCALITIES: Shelburne Bay; Bathurst Bay 

GEOGRAPHIC REGION: R 

MAJOR DEKRIPTOIIS: Landsat/Remote sensing/Coastal zone colour scanning/ 

ItBRMPA085] 

AMRIP 7 



Techniques and equipment - Miscellaneous (cont.) 

191 
Techniques for underwater photogrammetry using simple cameras. 

PERIOD: May 1979 - 

ORGANIZATIONS: University of Newcastle 

Department of Civil Engineering and Surveying 
Newcastle, N.S.W. 2308 

Australian lnstilute of Marine Science 

Hunter District Waler Board 

Survey Section 

P.O. Box 51718 

Newcastle West, N.S.W. 2302 

PROlCcT LEADERS: Dr1.G. Fryer (049) 685628 
Mr M.H. Elfick (049) 685507 

Or T. Done (077) 789211 

Mr A PearsOn (049) 20461 

CONTACI OFFICER: Or J.C. Fryer 

EXTERNAL SUPPORT: ARCS - $30,000 

ORJECnVE 

To $ev+p .qhotogrammetric techniques for measurement of underwater objects and for 

mappjng underwater features using‘non-metric c+meras. 

Examine distortion characteristics of underwater tameras such as the NIKONOS 3. 

Examine error propagation in stereq p&s Of underwater photography. 
Develop techniques for control of blocks of underwater stereo photos. 
Develop standard mapping techniques using both underwater and very low level aerial 

photography. 
Develop measurement techniques using a small analytical stereoplotter designed specifically 
for 35mm photography. 

Examine methods of “through-water” photogrammetry. 
Examine methods of ‘through-water” fihotogrammetry. 

GEOGRAPHIC PEG&ON% N,R 

MYOR DESCRIPTORS Photogrammetry/Charting/Underwater photography/Error 
analysis/ 

8 AMRIP 



Physical sciences - Oceanography 

Lzl Collaborative flow modelling study of the Great Barrier Reef. 

PEWOD: December 1983 - December 1986 

ORGANIZATIONS: Australian fnStitUte Of Marine,SCienCe 

P.M.B. 3, 

Townsville, Qld 4810 

James Cook University of North Queensland 

Department of Civil and Systems Engineering, 
Townsville, Qld 4811 

Great Barrier Reef Marine Park Authority 

P.O.Box 1379, 
Townsville, Qld 4810 

PROW3 LEADERS: Dr J.C. Andrews (077) 789211 

Dr L. Bode (077) 814111 

Mr C. Kelleher (077) 818811 

CONTACT OFFICERS Dr J.C. Andrews 

EXPENDITURE: 3165,OOrj (this year), $350,000 (all years) 

OBlECnVES -. 

1,. To construct and validate. numerical models of baroiropic and baroclinic .flows on the 

Queensland continentat,Shelf andslope, initially in central Great Barrier Reef Region. 
,2. To use models for understanding ‘bf fluid dynafnics of centra! Great Barrier Reef Region 

and advection and dispersion in interior and boundary layers. ‘, 
3. To use models to ‘predict ocean.response to environmental forcing. ‘. 

m-riitiiocv 
Analysis ‘of tidal data, modification and establishment of lames Cook University barotropic 
model, evaluation of barocliriic model, collection of appropriate field data for models and 

inclusion in model runs for objectives outlined above. 

GEOGRAPHIC REGION: R 

MAlOP DESCRIPTORSz Fluid dynamics/Mathematical models/Water 

circulation/Oceanographic data/ 

IAih45--0061 

I Wave data collection along the Queensland coastline. 

PERIOD: April 1974 - 

OBlECTlVE 

ORGANIZATION: Beach Protection Authority 

G.P.O. Box 2195, 

Brisbane, Qld 4001 

PROJECT LEADER: Mr H.V. MacDonald (07) 2278253 

To collect data on wave heights and periods along the Queensland coastline for use in 

investigations into coastal processes or other specific projects. 

MNODoLoGY 

Data from a waverider buoy are recorded four times per day by a shore based receiver. 

Each record is analysed to produce routine and spectral wave parameters. Further analysis 
of the routine data can then be undertaken to give percentage exceedance persistence and 

return interval statistics. 

GEOGRAPHIC REGIONS: R,Q 

MAJOR DESCRWTORS: Wave measurement/Data acquisition/Wave spectra/ 

AMRIP 9 
































































































































































































































































































































































































































































