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Terms of reference ( c ) Marine seismic assets
Marine Seismic Assets sub-committee

Active source: Warren Wood, Beatrice Magnani, others
OBS: Del Bohnenstiehl, others

From the MSROC Terms of Reference
(c) Regularly review the technical capabilities of existing marine 

seismic assets to ensure they meet the needs of the scientific 
community, and advocate for upgrades when compelling needs for new 
capabilities are identified.

The MSROC will provide high-level input on scientific needs and 
guidance on prioritization for implementation of upgrades and 
deployment of new marine seismic capability. It is expected that the 
OBSIP liaison on the MSROC will serve as the conduit for information 
to/from the OBSIP advisory committee. Additional ad hoc groups will be 
formed as needed to address other marine seismic technical and 
operational issues.
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How exactly do we do this?
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3 types: broadband, short-period, active and short-period, long-
deployment

Identify Science Targets, and Existing Functional Specs for each

OBS Instrument Pool: 3 main types
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types: 
Multi-channel:

Large seismic gun array
Small seismic gun array

Single-channel:
P-Cable
Hull-mounted acoustic (fathometer)
towed (chirp, boomer, mini-sparker

Identify Science Targets, and Existing Functional Specs for each

Active Source Seismic Instrument Pool?
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Current OBSIP Fleet 

~90 Short Period
Three-axis 4.5 Hz seismometers (+ hydrophone) 
used for active source experiments and long 
duration passive micro-earthquake studies.  

~157 Broadband
Three-component broadband sensor (Trillium 
compact, T240, other), with Differential Pressure 
Gauge (DPG), hydrophone or Absolute Pressure 
Gauge (APG). 
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Current OBSIP Fleet 
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 Unclear how number and type of instrumentation 
might be impacted by change in operator. 

https://www.nsf.gov/pubs/2017/nsf17080/nsf17080.jsp
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Functional Specifications:
The OBSIP Oversight Committee has developed (with 

community input) “functional specifications” intended to 
guide OBS development in order to best meet current and 
future science needs.

The functional specifications are (short-to-intermediate 
term) forward looking and are not fully realized in the 
current generation of OBSIP instrumentation. 

The functional specifications are divided into three 
instrument types - broadband, short period active and 
short period long duration. 
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Science Targets for Broadband OBS

Lithospheric and asthenospheric structure; mantle 
dynamics; deep earth structure; earthquake studies; source 
physics; slow slip; noise studies; infragravity waves; 
tsunamis.

Science targets defined by community input require 
improved consistency in delivering low noise on horizontal 
channels, accurate timing, and on-scale (not clipped) 
recording.
 Quality of horizontal component data at teleseismic 

periods, limits studies of Love waves, receiver functions, 
teleseismic shear wave splitting.

 Mid magnitude earthquakes located near instruments 
were clipped on broadband sensors during the Cascadia 
experiment



Functional Specs for Broadband OBS    
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Functional Specs for Broadband OBS  
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Functional Specs for Broadband OBS  
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Science Targets for Short Period Active OBS
Active source experiments, crustal imaging, 
gas hydrates studies

Current research is limited by physical size of 
the instruments now in use. 
 limits number on ship
 deployment and recovery is slower for larger 

instruments => greater costs
 instruments much larger than industry 

equivalent. 
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Functional Specs for SP Active Source OBS  
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Functional Specs for SP Active Source OBS  

MRSOC Marine Seismic Assets 16



Science Targets for Long-Deployment Passive 
Short Period OBS
Seismotectonics of plate boundaries, 
earthquakes, microseismicity experiments: 
hydrothermal processes, magmatic processes, 
mid-crustal activity, subduction zones. Seafloor 
and lake-bed volcano activity. Local earthquake 
studies.

 Perhaps a long-term OBS with module sensor 
(BB or SP) configuration could fulfill the needs 
for this class. 
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Functional Specs for Passive Short-Period OBS  
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Functional Specs for Passive Short-Period OBS  
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types: 
Multi-channel:

Large seismic gun array
Small seismic gun array

Single-channel:
P-Cable
Hull-mounted acoustic (fathometer)
towed (chirp, boomer, mini-sparker

Identify Science Targets, and Existing Functional Specs for each

Active Source Seismic Instrument Pool?
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types: 
Multi-channel:

Large seismic gun array (Hire out? Let Germans lead?)
Small seismic gun array

Single-channel:
P-Cable
Hull-mounted acoustic (fathometer)
towed (chirp, boomer, mini-sparker

Identify Science Targets, and Existing Functional Specs for each

Active Source Seismic Instrument Pool?
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Questions to keep in mind:

Does the scientific community want a 

1) “push button – get banana” capability

Or

2) A cutting edge educational capability?

Should this committee lead the community, or follow it?

Active Source Seismic Instrument Pool?


