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In 1970…..



BMR-5 Survey

Total data acquired in BMR-5 ~33,000 km between September and December 1970 



• BMR-5 survey conducted between September and 
December 1970

• MV Lady Christine (renamed from M/V Hamme)

• 6 channel 1000m cable with 200m receiver group

• Geotech channel

• 4 x 30,000 joule sparker source

• Ampex 1” tape recording

State-of-the-Art Technology



Observers Logs

All available as .tiffs
- Could we use AI to 

transcribe?
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Boat section only available in .tiff



52 years later…..



Raw Near Trace



• The survey provides data north of PNG in a very 
complex tectonic setting where several tectonic 
plates interact.

• The Bismark Sea is a tectonic jigsaw found between 
the Pacific Plate to the north and the Indo-Australian 
Plate to the south, dominated by subduction-driven 
volcanism, back-arc spreading, and hydrothermal 
activity, making it both geologically dynamic and 
resource-rich.

• Several microplates (the Bismarck, Solomon, Caroline, 
and Woodlark plates) interact, producing rapid and 
complex motions.

• Major geological features include the New Britain 
Trench (subduction zone where the Solomon Sea 
Plate is descending beneath the South Bismarck 
Plate); back-arc basins in central Bismarck Sea formed 
by seafloor spreading behind the New Britain volcanic 
arc; and chains of volcanoes, including New Britain 
and New Ireland, formed from subduction-related 
magmatism.

• The PNG orogenic belt formed formed from 12 to 4 
Ma with over 4 km of uplift and subsequent erosion 
and transport of sediment into the offshore area 
though major depositional systems.

Holm et al., 2016, Earth Science Reviews

Tectonic Framework



• Data north of PNG will provide important information 
on depositional systems which have transported 
sediments from the emerging New Guinea highlands 
into the deep sea over the past 12 million years.

• Major sediment sources include the Sepik and 
Markham systems

• The Sepik River is the largest contributor of solute 
and particulate material to the world ocean. Sites 
U1484 and U1485, drilled during International Ocean 
Discovery Program (IODP) Expedition 363 provide a 
continuous, ~555 kyr long, high-resolution record of 
mainly siliciclastic slope sedimentation on the 
northern continental margin showing that potential 
reservoirs are present in deep water.

• Only about 7–15% of the Sepik River sediment 
discharge accumulates on the adjacent open shelf 
and slope; the remainder presumably escapes 
offshore via gravity flows into deeper water settings.

• Given the geographic location of the Sepik River, it is 
likely that all sediments would be organically rich, 
similar to the Mahakam system of eastern Borneo 
(Indonesia) where turbidite sands have been shown 
to be source rocks for important hydrocarbon 
deposits.

Offshore sediment plume, Sepik River. Fu et 
al., 2024, Estuarine, Coastal and Shelf Science.

Depositional Systems



Transcription 
Test Line #1

Transcription 
Test Line #2



Raw Near Trace - Complete Line
20kmS N



Ampex Tape Drives today

Same drives as were used on the vessel during acquisition



Boat section – only in .tiff format



Raw Near Trace
20 kmS N



Raw Near Trace - Zoomed
20 kmS N



Raw Near Trace - Zoomed
20 kmS



• Better understanding of Bismarck Sea structural framework
• Better understanding of Bismarck Sea geology
• Use in design of subsequent surveys
• High grading of exploration for seabed mining
• Identifying areas for potential hydrocarbon exploration
• Generating income for Subjunctive Geo and GeoCom 

Uses of BMR-5 Transcribed Data



• Large comprehensive dataset 
• Unique coverage in Bismarck Sea
• Complicated transcription process
• Complicated processing due to poorly defined navigation and records
• Project managers have significant prior experience in similar data
• We understand the PNG Government has approved release of this data (via 

DFAT)
• Phased approach to project

• Next steps – more investigation on geometry and acquisition
• Trial data processing to improve data

Summary



• Keith Woollard & Graeme Murray – co-authors and tape drive restoration and data transcription
• Michael Swift – introduction of dataset
• Geoscience Australia (esp. Susannah MacFarlane & Sarah Spinoccia) - archives
• Roy Whitworth – foresight to save tape drives and subsequent advice
• Rob Dean – initial processing
• Sam Howman – help with future processing using Digger
• Peter Baillie – geological advice and input
• Claritas – Andy Juniper & Mike Brumby - loan of processing software and advice
• Zebra Data – very early processing attempts
• Andy Livesey – partner in early vectorizing project
• And AEGC for allowing me to present
• Apologies to anyone missed!

Thanks & Acknowledgements



But wait, there’s more…….
Regional Surveys using Ampex tapes
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