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Description of Scientific Programme:

The objective of this project is to investigate the processes of magma generation and
emplacement, and crustal generation, at the medium-spreading-rate back-arc spreading centre
in the southern Lau Basin known as the Valu Fa Ridge. The Valu Fa Ridge has been the
target of a range of previous investigations, using swath bathymetry, gravimetry,
magnetometry, seismic profiling, submersible dives, and geochemical sampling and analysis
to investigate



both crustal accretion (magmatic) processes and the accompanying hydrothermal circulation

and mineralisation systems. The current project aims to build on these previous studies by

- providing:
(1) Two crustal seismic velocity cross-sections across the ridge. One is centred on an
overlapping spreading centre (OSC) at 22° 10' S, The other crosses the ridge near 22° 26'S,
away from any significant ridge discontinuities. These will provide information on crustal
thickness and the location and geometry of crustal melt accurmulations (magma chambers)
beneath the ridge axis.

(ii) A crustal electrical resistivity cross-section across the ridge, coincident with the more
southerly seismic profile. This will provide an alternative image of the crustal magma
accumulation, together with better constraints on the physical state and properties (e.g. fluid
fraction, pore space geometry) of both the magmatic system and the overlying hydrothermal
system.

Data Collected:

(i) For each of the two seismic experiments, 6 ocean bottom seismometers were deployed and
shots were fired using the ship's powerful airgun array. Single-channel seismic reflection data
were collected simultanecusly using a short, single-channel streamer.

(ii) For the controlled source electromagnetic (CSEM) experiment, 12 sea floor electric field
instruments were deployed and used to record signals at frequencies of between 0.25 and 8
Hz transmitted from the DASI deep-towed active source instrument.

In addition, gravity, magnetic and bathymetry data were collected from the study area,
together with 12 XBT stations and one sound velocity meter profile of the water column.

The seismic data amount to 520 km of wide-angle profile, and comprise some 70,000
seismograms. The CSEM data comprise 68.6 hours of DASI transmissions giving 508.7
source-receiver-hours of useful data.

The attached series of maps show:

(i) A summary track chart for the cruise

(if) Instrument positions and transmitter tow lines for the main CSEM experiment

(iii) Instrument positions and transmitter tow line for a preliminary CSEM experiment
(iv} Tracks for which bathymetric data were collected

(v) Tracks for which total-field magnetic data were collected

(vi) Tracks for which gravity data were collected

(vii) Shooting tracks and instrument positions for the seismic experiments

(viii) The positions of disposable sonobuoys, XBTs and the sound velocity meter dip.

The attached table provides details of all instrument moorings deployed during the cruise.

Information Address:

The contact point for all queries regarding data collected during this programme is:
Dr Martin Sinha, Department of Earth Sciences, University of Cambridge, Bullard
Laboratories, Madingley Road, Cambridge CB3 0EZ, United Kingdom.



Schedule of Delivery for All Data, Results and Reports:

Underway geophysical data: navigation,

~ gravimetry, magnetometry, bathymetry ~ digital data files

Hydrosweep swath bathymetry data digital data files
paper - colour chart

Sound velocity and XBT profiles digital data files
Cruise Report

Single-channel seismic reflection data Processed data,
paper sections

Wide-angle seismic data: processed sections,
velocity models, interpretation and report

Controlled source electromagnetic data:

processed/reduced data points, conductivity
models, interpretation and reports

Martin C. Sinha
Chief Scientist, EW 95-12

20 December 1995.
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