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MMAANNAAGGIINNGG  CCLLIIMMAATTEE  CCHHAANNGGEE  AANNDD  SSEECCUURRIINNGG  AA  FFUUTTUURREE  FFOORR  TTHHEE  MMIIDDWWEESSTT''SS  IINNDDUUSSTTRRIIAALL  BBAASSEE  

WWhhaatt  IIss  AA  SSeeiissmmiicc  SSuurrvveeyy??  

 
A seismic survey is a technique similar to an ultrasound that is used to develop images of the rock layers 

below ground.  It is an important step in characterizing a potential site for carbon storage because, 

combined with information from a test well, it helps researchers understand the thickness and depth of 

different rock layers, and reveals any faults or fractures in those rock layers.  

 

Locations that are suitable for carbon storage have: 

 Layers of rock with high porosity and permeability that can serve as a storage reservoir. 

 Thick layers of dense, impermeable rock overlaying the storage reservoir to serve as a seal. 

 

To prevent injected carbon dioxide from moving to the surface, a good seal must be free of significant 

faults or fractures. 

 

How Is A Seismic Survey Conducted? 
The picture below shows the main components of a seismic survey. 

 

The white dots between the two trucks represent 

geophones.  These are very sensitive microphones that 

are placed on the ground and connected to receivers.  

The smaller truck at the right is a data collection truck, 

sometimes known as a “doghouse,” which houses the 

receivers connected to the geophones.  The truck to the 

left is a vibroseis (pronounced vibro-size) truck, which 

lowers a vibrating platform to the ground to emit sound 

waves.   

 

As shown in the image above, sound waves are 

transmitted from the truck and bounce off a layer of rock when they transition between layers and the 

rock properties change.  As indicated below, as the sound waves travel deeper they continue to bounce 

off different rock layers.  By measuring the differences in the amount of time it takes for sound waves to 

bounce off the rock layers and be picked by the geophones, computers calculate the thickness of the 

rock layer and determine if faults or fractures are 

present. 

 

In some cases, vibroseis trucks cannot be used because 

the ground is too soft or hilly.  In these cases, the sound 

waves are created by setting off a small explosive 

charge in a shot hole.  Using the shot hole method, a 

small diameter hole, 10 feet deep or so, is drilled and 

loaded with a small explosive charge. The hole is 

backfilled and the charge is set off while recording is in 

progress.  The hole is covered immediately afterwards.  

Vibrations from the vibroseis trucks or the shot holes 



May 2016 2 

are about equivalent in strength.  Residents standing 

near a vibroseis truck or a shot hole may be able to 

detect it, but this process will not cause any interruptions 

of daily life or damage to structures.  

 

Data from the survey are gathered to form an image of 

the subsurface.  The picture at right shows an example 

of these data in the red, white and blue chart.  The lines 

show continuous layers of rock.  

 

What Are The Steps In A Seismic Survey? 
The process of acquiring seismic survey data in the field can last for a couple of weeks to a couple of 

months, depending on the size and complexity of the survey.  

 The first step is to map out the route or lines of the survey, seek approval from the appropriate 

regulatory authorities, and obtain permission from any residents whose property will need to be 

crossed by the seismic survey lines.  Other nearby residents along the roads of the survey route will 

be notified individually before the survey takes place.  The research team will work with 

responsible traffic jurisdictions to ensure safety and minimize any traffic interruptions.  

 The second step involves surveying the actual route to determine 

elevations and to make the calculations needed to measure the 

sound waves accurately.   

 The third step, shown on the left, involves laying out the 

geophones.  They are attached to a stake, about 2 feet tall, which is 

pushed into the ground like a tent stake and pulled out when the 

test is done.  The microphone lies on the ground, anchored by the 

stake. 

 The fourth step involves generating the sound waves and recording the data.  The pictures below 

show a vibroseis truck (left) and the data collection truck (right) being used to conduct the seismic 

survey for another MRCSP test project. 

Questions? 
If you have questions/want additional information, please contact T.R Massey, Battelle, at 614-424-

5544, masseytr@battelle.org.  We also encourage you to visit our Web site at www.mrcsp.org.  The site 

provides a series of fact sheets and information about global climate change, carbon sequestration and 

the overall activities of the MRCSP. Click on the geologic demonstrations button for videos and 

snapshots of activities such as the seismic survey and drilling at MRCSP’s Phase II sites. 
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