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Data analysis and interpretation 

Despite the good network sensitivity, less than a tenth of 
the events were recorded by the offset well during 
fracturing and a hundreds of shear slip events were 
recorded by treatment wells during fall off. Beside these 
shear-slip events, acoustic emissions were also detected 
during shutdown. These two types of events are clearly 
correlated with the reservoir stimulation job, but their 
origin is very different. Indeed, whilst shear-slip events 
are related to failure mechanisms within the rock matrix in 
the destabilized zone around the fracture, acoustic 
emissions are related to hammer-pulse within the fluids 
filling the fracture and propagated through the fluid 
column. 

With such a dataset, the fractures envelope can be 
imaged by the location of shear-slip events and the 
orientation of fractures can be independently estimated by 
the acoustic emissions polarization (Figure 4). For both 
wells, the computed hypocenter locations are distributed 
in a non symmetric cloud of seismicity (relative to the well 
axis) with a global trend extending no more than 195m 
away from well bore in the N20-30°E direction. Moreover, 
the acoustic emissions present a remarkably consistent 
direction (see fig.4). 

Conclusions 

Despite a poorly seismogeneous behaviour of the 
reservoir, the use of “inner microseismic monitoring 
surveys” allows to capture events closer to the 
geophones, therefore it allows to present consistent 
fracture orientation and to highlight an effective non 
symmetric behaviour of the fracture envelopes. These 
results would not have been collected from “outer 
microseismic monitoring surveys”. 

Microseismic monitoring results have been found helpful 
in achieving proper fracturing quality control and in 
reviewing the stimulation scheme, namely by reducing the 
number of fracturing levels necessary to achieve an 
efficient and cost effective reservoir stimulation. In 
addition, based on the results of this novel application in 
Chicontepec reservoirs, the prediction of fracture 
orientation along channelized reservoirs has provided a 
sound support in designing new development schemes. 
Hence locations of both well producers and water 
injectors have been optimized. 
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Figure 1 - The highly conductive path generated by 
fracturing some distance away from the well-bore needs 
to be imaged in order to control the effective sweep 
efficiency. 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 2 -  Full deployment of the microseismic sonde 
before anchoring on the tubing. The tool, characterized by 
a mono-conductor telemetry, fits in the treatment well, 
with an identical installation as for permanent pressure 
gauge. The sensors assembly includes three orthogonal 
28Hz geophones mounted on a bow spring blade. 
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Figure 3 - Survey configuration for the second fracturing 
job. Treatment well (where the fluids are injected at very 
high pressures) is well A, observation well is well B. 
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Figure 4 - Seismic events location (horizontal view) for 
both fracturing jobs (well A and well B), and azimuth of 
acoustic emissions (186 and 442 events respectively). 
The sources distribution shows a consistent orientation 
(N32°E for well A job, N40°E for well B job) 
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