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Seismology: The Premier Tool for the Determination of 
Earth’s Internal Structure

• A seismometer is a device for recording ground motion, typically in three orthogonal directions: 
up/down, and two horizontal azimuths.  Ground motion might be due to an earthquake at the other 
side of the globe, or might be due to an airgun array at a distance of a few tens of kilometers.  

• Seismic frequency band extends from about 54 minutes (“football” mode excited by large earthquake 
such as the December 26, 2004 Sumatra earthquake) to 50 Hz, i.e. 5 orders of magnitude.  Magnitude 
of ground motion ranges from 10-10 m/s2 to 2 g,  i.e.  over 11 orders of magnitude.

• Seismology tells us how the velocities of elastic waves (P and S) varies within the earth.  Knowing 
the velocities, we can infer composition, deformation fabric, presence of melt, etc.  



Ocean Bottom Seismology at WHOI

• WHOI built its first Ocean Bottom Seismograph (OBS) in 1976.  It carried a 
hydrophone only, so in fact it was an Ocean Bottom Hydrophone (OBH) rather 
than an OBS.  First generation OBH was entirely analog.  Used for recording 
airgun shots and mid-ocean ridge microearthquakes.  

• 1982-2000: Multiple generations of digital OBH.  

• 1990: Development of OBS with a three-component 1 Hz seismometer. 

• 1999: Two OBS designs funded by OBSIP:  short-period OBS for active-
source and microearthquake-monitoring experiments; and a broadband OBS 
for long-term (1+ years) deployments that record teleseismic experiments. and 
and broadband OBS
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Seismology on the Ocean Floor

• Challenges:  Power; Timing; Leveling; Coupling Seismometer to Seafloor 
(Cannot build vault).  

• Over course of last few years, power requirements of 24-bit A/D converters 
have decreased to 0.75 W or less.  Broadband seismometer draws ~0.5-0.6 W.  
Lithium battery cost for a one-year deployment is ~$5K.

• No GPS on the seafloor.  Low-power (~100 mW) clocks have drift rates of a 
1-3 ms/day - barely acceptable for some studies (surface waves), but 
inadequate for others (precise earthquake locations).

• Various leveling methods have been developed.

• Coupling is still a huge challenge.  











Views of the WHOI “D2” Short-Period OBS.  The instrument is ~ 1m in height.









































WHAT NEXT ??
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