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Summary 
 
We present an updated catalogue of seismicity in the Dallas-
Fort Worth basin from 2008 to the end of 2019 using state-
of-the-art phase picking and association methods based on 
machine learning. We then calculate the pore pressure and 
poroelastic stress changes on a monthly basis between 2000 
and 2020 for the whole basin, incorporating fluid 
injection/extraction histories at 104 saltwater injection and 
20576 production wells. These pore pressure and poroelastic 
stress changes are calculated using coupled analytical 
solutions for a point source injection in a 3D homogeneous 
isotropic medium, and are superposed for all wells. We 
suggest that the poroelastic effects of produced gas and 
water contribute significantly to fault instability. 
 
Introduction 
 
The Barnett shale formation (‘Barnett’ hereafter) in the 
Bend-Arch Fort Worth Basin in Northeast Texas is a tight 
gas reservoir, where hydrocarbon production has greatly 
benefitted from the development of horizontal drilling and 
hydraulic fracturing technologies. To date, over 6.2 x 1011 
m3 of gas has been extracted from the reservoir. However, 
significant seismic activity has been detected since 2008 in 
the Dallas-Fort Worth metroplex which overlies the Barnett 
(Quinones et al., 2019, DeShon et al., 2019), which has 
generally been attributed to the large volumes of saltwater 
injected into the permeable Ellenburger limestone formation 
underlying the Barnett shale (Zhai et al., 2018). However, 
there is some evidence (Chen et al., 2020) that the 
poroelastic stress changes from produced gas and co-
produced water contributed to fault instability in the Azle 
sub-region. Here, we present an updated seismic catalogue, 
and calculate the pore pressure and poroelastic stress 
changes over time for the whole basin, incorporating fluid 
injection/extraction histories at 104 saltwater injection and 
20576 production wells. These pore pressure and poroelastic 
stress changes are calculated using coupled analytical 
solutions for a point source injection in a 3D homogeneous 
isotropic medium, and are superposed for all wells. 
 
Method: Seismic Catalogue 
 
Raw waveforms and station data are downloaded from IRIS 
and TexNet, and include networks 4F, NQ, TA, TX, X9, and 
ZW (DeShon et al., 2019). We then automatically detect 
tentative seismic phases on the continuous waveform data 
using the Generalized Phase Detection (Ross et al., 2018) 

algorithm, which are trained on waveforms from Southern 
California but show generally acceptable performance in the 
study region. The phase detections are then associated to 
earthquakes using PhaseLink (Ross et al., 2019), which is 
initially trained using a synthetic dataset of picks intended to 
replicate the general station geometry and noise 
characteristics, and then subsequently retrained using a set 
of real picks. Events are located using NonLinLoc (Lomax 
et al., 2000). We benchmark our final catalogue against that 
presented by Quinones et al. (2019), and find that they are 
relatively similar. 
 
Method: Stress Model 
 
To solve for the change in Coulomb failure stress at points 
of interest, we first incorporate the 3D isotropic coupled 
poroelastic model presented by Rudnicki (1986) and 
subsequently adapted by Segall and Lu (2015), which solves 
for the pore pressure, p, and poroelastic stress change 
resulting from a single point injector with mass injection rate 
q(t) at the origin as 
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, ξ is the similarity variable defined as  
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and functions g(ξ) and its derivative g’(ξ) defined as 
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Here, µ is the shear modulus, λ and λu are the drained and 
undrained Lamé parameters, x is the position of the receiver, 
t is time, α is the Biot coefficient, and r is the distance 
between the source and the receiver. All material properties 
are listed in Table 1, and are assumed constant throughout 
the reservoir. 








