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Abstract

Earthquake source characteristics provide a valuable constraint on fault behaviour, crustal stress,
and regional plate tectonics. In southwestern Yukon, a region of complex active tectonics, studies of
earthquake sources have historically been limited by sparse seismic network coverage. In this work,
we leverage recent improvements in station coverage to estimate focal mechanisms for small and
moderate-magnitude (M = 2.0) earthquakes from P-wave first-motion polarity data. We invert these data
using a probabilistic method that rigorously quantifies mechanism uncertainties. We present preliminary
solutions for 363 events, which improve the spatial coverage of the focal mechanism catalogue for this
region. We observe contrasting P-axis orientations for events on either side of the Fairweather fault.
For events within southwestern Yukon, the distribution of faulting mechanism types and P-axis orientations
are relatively consistent. Our focal mechanism solutions support the existence of an unmapped fault south
of the Duke River fault. Finally, our results provide a valuable input for subsequent detailed analysis of
crustal stress throughout the region.
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Introduction

Tectonic setting

Southwestern Yukon is a region of complex active
tectonics, where strike-slip motion along the Queen
Charlotte-Fairweather fault system transitions to
oblique convergence of the Pacific plate (and Yakutat
block/microplate) with the North American plate
(Leonard et al., 2007). This convergence is partitioned
between the Aleutian trench subduction system and a
series of right-lateral crustal strike-slip fault systems
(Fig. 1), with oblique convergence of the Pacific
plate (relative to North America) occurring at a rate
of approximately 57 mm/yr (Kreemer et al., 2014).
In southeastern Alaska and Yukon, plate motion is
accommodated by deformation along the Denali
fault and associated nearby fault systems, including
thrusting and uplift of the St. Elias Mountains.

The arcuate Denali fault system extends over 2000 km
from British Columbia, through Yukon and central
Alaska, and ultimately to the Bering Sea (Fig. 1 inset).
The Denali fault represents a geological boundary
between the accreted Insular and Intermontane
terranes of the North American Cordillera (Nelson
et al., 2013), and has experienced total right-lateral
displacement of approximately 400 to 480 km (Lowey,
1998; Waldien et al.,, 2021). Topography, geodetic
constraints, and Quaternary fault mapping suggest
that the Central Denali fault (also called the McKinley
segment; through central Alaska) is more tectonically
active compared to the Eastern Denali fault that extends
through Yukon (e.g., Haeussler et al., 2008; Bemis et al.,
2015; Marechal et al., 2015, 2018). The Eastern Denali
fault includes the Shakwak segment that intersects the
Totschunda fault, as well as the southernmost Dalton
segment that extends southward to the Chatham Strait
(Grantz, 1966). Slip rates along the Denali fault are
estimated to decrease eastward from approximately
12 mm/yr along the central section, to 5-8.4 mm/yr
along the Shakwak segment, and 1-2.5 mm/yr along
the Dalton segment (e.g., Matmon et al., 2006; Leonard
et al.,, 2007, 2008; Kalbas et al., 2008; Elliott et al.,
2010).

The 2002 M 7.9 Denali earthquake ruptured portions
of the Central Denali fault before propagating
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southeastward along the Totschunda fault, instead
of continuing along the Eastern Denali fault
(Eberhart-Phillips et al, 2003). Paleoseismic
investigations along the Eastern Denali fault suggest
multiple large (M >6) earthquakes have occurred over
the last several thousand years (Blais-Stevens et al,,
2020). Furthermore, records of the largest dextral
motion along the Denali fault are from the eastern
segments (Lowey, 1998; Haeussler et al.,, 2008).
This suggests that the Eastern Denali fault played an
important role in terrane assembly through geologic
history and may have experienced local deformation.
Yet, the Eastern Denali fault is currently seismically
quiescent, and recent studies have proposed that
it serves as a regional stress boundary while active
deformation occurs farther westward (e.g., Choi et al.,
2021). This is further supported by the hypothesis of an
unmapped ‘connector fault’ that links the Fairweather
and Totschunda faults and transfers strain between
them (Richter and Matson, 1971; Lahr and Plafker,
1980; Doser, 2014). This structural feature is required
to explain spatial variations in the direction and
deformation rate observed from GPS measurements
(e.g., Elliott and Freymueller, 2020). Lastly, geodynamic
modelling (Jadamec et al., 2013) suggests the Denali
fault system is a major geological boundary spanning
from the surface through the entire lithosphere, and is
required to explain deformation in south-central Alaska
(the Wrangell block).

Seismicity

Understanding modern seismicity provides a valuable
constraint on fault behaviour, crustal stress and regional
platetectonics.Yet, studies onseismicityinsouthwestern
Yukon have historically been limited by the sparse
seismic network coverage throughout the region (Fig.
1). This is a consequence of the inaccessibility of the
terrain, which is largely at high elevation and covered by
ice. In 2010, network coverage in southwestern Yukon
improved from effectively no broadband stations to
more than 10, which decreased the minimum magnitude
of catalogue completeness (in certain regions) from
~3.0to ~1.0 (Meighan et al., 2013). Since 2016, station
coverage throughout the region has further improved
withthedeploymentoflargecampaignexperiments such
as the Earthscope Transportable Array deployment in
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Figure 1. Regional tectonic setting and seismic station coverage. Permanent and temporary broadband seismic
stations shown are coloured according to deployment date: prior to 2010 (red); between 2010 and 2016 (blue);

and after 2016 (white). Note the relatively sparse broadband seismic station coverage in Yukon. Major faults are
shown as blue lines (after Yukon Geological Survey, 2020). Faults discussed in the text are labelled: Central Denali
fault (CDF); Eastern Denali fault (EDF); Totschunda fault (TF); Duke River fault (DRF); Fairweather fault (FF); Queen
Charlotte fault (QCF). The red dashed box defines the study area shown in Figure 3. The inset map provides
large-scale tectonic context of the interaction between the Pacific plate (PA), North American plate (NA), and
Yakutat microplate (Yak). Plate boundaries are shown in blue. The Denali fault and associated faults discussed in
the text are shown in red. Other major faults are shown in grey. Black arrow in both maps illustrates the plate vector

and velocity of PA relative to NA (Kreemer et al., 2014).

Alaska and western Yukon (Busby and Aderhold, 2020),
and the Earthscope Mackenzie Mountains Transect
(Baker et al., 2020). These further decreased the
minimum magnitude of earthquake detection by
0.25-0.5 units in southwestern Yukon (Ruppert
and West, 2020). These seismic station network
improvements have also improved systematic
earthquake location (horizontal) errors by up to tens
of kilometres (Meighan et al., 2013).
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Previous investigations on seismicity in this region have
focused on local scales (e.g., Power, 1988), considered
relatively large events recorded by distant stations
(e.g., Horner, 1983; Doser, 2000, 2004; Doser and
Rodriguez, 2011), or investigated nearby aftershock
sequences (e.g., Doser, 2012). Seismological constraints
on crustal stress necessitates analysis of earthquake
source characteristics, including focal mechanisms and
moment tensors. Such quantified stress estimates are
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sparse in southwestern Yukon (Heidbach et al., 2018).
Most studies on earthquake source characteristics in the
region predate seismic station network improvements,
and so generally only consider few of the largest events
(e.g., Risteau et al., 2007; Kao et al., 2012; Doser,
2014). The global centroid moment tensor catalogue
(Ekstrom et al., 2012) includes more than 30 events in
southwestern Yukon (and surrounding regions) since
1980. The earthquake focal mechanism catalogue of
the International Seismological Centre (ISC; Lentas
et al., 2019) currently provides the most complete
source characteristics catalogue, with over 123 events
in the region since 2000. In general, seismicity
throughout the region is dominated by reverse and
dextral strike-slip faulting. In particular, seismicity is
concentrated near the Duke River fault which exhibits
mostly reverse faulting (e.g., Doser, 2014). The Central
Denali fault and the northern extent of the Totschunda
fault also exhibit abundant seismicity.

Improvements in seismic station network coverage
over the last decade have significantly improved
earthquake catalogues in southwestern Yukon.
Yet, detailed seismological constraints on the crustal
stress field throughout the region necessitate additional
earthquake source mechanism estimates, with greater
spatial coverage. In this report, we use P-wave
first-motion polarities to probabilistically invert for
focal mechanisms of small and moderate-magnitude
earthquakes in southwestern Yukon and surrounding
regions. We present an updated earthquake focal
mechanism catalogue with 363 new events, and
significantly improve spatial coverage. This work is
part of a larger, multi-year study of natural hazards and
geothermal resource potential in Yukon. The estimation
of shallow Curie point depths (e.g., Li et al., 2017), the
mapping of radiogenic rocks (e.g., Friend and Colpron,
2017; Colpron, 2019), and the presence of warm water
springs (e.g., Langevin et al., 2020) suggest locations
in Yukon may represent ideal targets for geothermal
resources development. Results from this study will
enable more detailed examination of the current
behaviour of the Eastern Denali fault, and surrounding
fault systems. This can be used to help assess natural
hazards of the region as well as to estimate rock
permeability near (and within) these systems, which is
valuable for targeted geothermal exploration.
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Data and methods

For this study, we use earthquakes reported in the
United States Geological Survey (USGS) catalogue as
our study region spans part of southeastern Alaska.
Specifically, we consider all events between 2016 and
2022 within our study region (dashed red box shown
in Fig. 1) with M=3.0 and depth <30 km for focal
mechanism estimation. Given the limited seismicity
along the Eastern Denali fault, we extend our search
criteria for candidate earthquakes to include all events
within 50 km of the surface trace of the Eastern Denali
fault between 2010 and 2022 with M=2.0. For selected
events, vertical-channel waveform data were retrieved
for all seismic stations within 450 km epicentral
distance. After applying a 1Hz high-pass filter,
first-motion polarities (i.e., dilatational or compressional)
were manually selected for stations with clear P-wave
arrival onsets. Azimuth and takeoff angles were
calculated using ray propagation through the standard
velocity model used by the USGS for southeastern
Alaska (Fogleman et al., 1993). Finally, polarities were
inverted to estimate earthquake focal mechanisms
within a Bayesian (probabilistic) framework using
recent improvements (Hamidbeygi, 2022) to the
Bayesian Earthquake Analysis Tools (BEAT) software
(Vasyura-Bathke et al., 2020.

Understanding and quantifying the uncertainties in
estimated earthquake focal mechanisms allows for
more reliable interpretations of fault behaviour and,
ultimately, regional tectonics. Bayesian inversion offers
a means of rigorous model parameter uncertainty
quantification, and its use in seismic source studies is
established (see Vasyura-Bathke et al., 2020). Within
a Bayesian inversion framework, model parameters
and data are treated as random variables. The model
parameters (strike, dip and rake of the focal mechanism)
are constrained by data (P-wave polarities) as well
as prior information. This can be informative (thereby
providing additional constraint) or uninformative
(allowing the solution to be predominantly constrained
by data information). Specifically, Bayesian inversion
updates the prior knowledge of the model parameters
using data to determine the posterior probability density
(PPD) of the model parameters, which represents
the solution to the inverse problem (Jaynes, 2003).
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These are related through Bayes' theorem, which is
given by:

P(m|d) = W (1)

where m and d are vectors of model parameters
and data, respectively. P(m) is the prior probability
density of the model parameters, independent of the
data. In this study, priors are uniform distributions
bounded by the physical limits of strike, dip and rake
(i.e., uninformative). P(m|d) is the conditional
probability of the model parameters given the data,
which is the PPD. Conversely, is the conditional
probability of the data given the model parameters.
In practice, once the data are measured/observed they
represent a fixed realization of a random variable.
In which case, this conditional probability represents
the likelihood L(m) that a set of model parameters
can reproduce the observed data. P(d) provides a
normalization independent of the model parameters
and is not required to be known for the purpose of this
study (MacKay, 2003).

Assuming the data residuals (differences between
observed and predicted data) to be a representation
of data errors, a likelihood function can be formulated
by assuming their statistical distribution (given the
model). The likelihood function implemented in BEAT
for the inversion of P-wave polarity data assigns higher
probability to arrivals that have a greater theoretical
amplitude, depending on their location on the focal
sphere (Brillinger et al., 1980). This is chosen as
P-wave polarity data that are located near mechanism
planes theoretically have smaller amplitudes
and are likely to be less reliable due to potential
modelling errors in azimuths and takeoff angles (due
to inaccurate velocity models, event hypocentres,
etc.). Furthermore, it stands to reason that higher
amplitude P-wave arrivals provide more reliable (higher
signal-to-noise ratio; SNR) waveforms for first-motion
polarity assignment.

Yukon Exploration and Geology 2022

Specifically, this likelihood is the product of probabilities
(for independent polarity data) given by:

N
(1+d;) -4y
L(m) = l_[ni 7 (1 —m) 2 (2)

i=1

where d. is the polarity datum at station i, and 7, is given
by:
A;(m)
m=y+a-200(2 =) @)
Here, ¢(-) is the cumulative distribution function of
the normal distribution, which provides an estimate
of polarity probability given a theoretical amplitude
A, (m) and modelling error standard deviation ¢ (where
0>0). Lastly, defines the probability that the polarity
has been assigned incorrectly (0=y=0.5), and can
be considered small for high SNR data. In this work,
we treat as a hyper-parameter that is estimated as
part of the inversion. We define a uniform prior on o,
bounded between 0 and 0.2. This provides a flexible
representation of data errors, which is solved for as part
of the inversion. We assume a conservative probability
of incorrect polarity assignment of 0.2 (value for y) that
enables additional flexibility in the error model.

In general, it is challenging (and sometimes impossible)
to determine an analytical solution for the PPD
(Equation 1). Instead, numerical methods are used
to draw samples from the PPD. The ensemble of
samples can then be used as an approximation of the
PPD to estimate its properties. The inversion method
implemented in BEAT, and used in this study, estimates
the PPD via a sequential Monte Carlo sampler
(Del Moral et al., 2006). The samples are independent
and based on a sequence of intermediate distributions
(i.e., stages) that transition between the prior and
posterior, controlled by a scaling parameter. Depending
on the choice of prior, this implementation allows for
wide (unrestricted) initial exploration of the parameter
space, whichthenbecomesmore constrained by thedata
(via the likelihood function) as the inversion progresses
towards the posterior. All inversions in this work are
run with 2000 sampling chains with 300 steps each.
The number of sequential stages is adapted according
the polarity data set for each inversion (typically <5);
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Figure 2. An example of Bayesian focal mechanism
inversion from polarity data. Inversion results are
shown for an M3.6 event that occurred on February
28, 2017. The ‘fuzzy beachball’ is shown for an
ensemble of 200 focal mechanisms drawn from the
posterior probability density (top left). White circle and
black squares represent positive and negative polarity
data, respectively, located at the modelled azimuth and
take-off angles. The marginal posterior distributions
are also shown for the strike, dip and rake of one of
the mechanism planes. Vertical lines in the marginal
distribution plots identify the location of the maximum
probability model. The geographic location of this
earthquake is shown in Figure 3.

see Del Moral et al. (2006) and Vasyura-Bathke et al.
(2020) for details. BEAT is a highly flexible program
that can consider many additional parameters
(e.g., corrections to hypocentre locations), more
complex source types, as well as other seismic and
geodetic data types (e.g., waveforms). Future research
directions include comprehensive use of BEAT
capabilities for data from southwestern Yukon, as well
as improvements to BEAT for polarity data inversion.

Figure 2 shows an example of the results of Bayesian
focal mechanism inversion of P-wave polarity data
for an M 3.6 earthquake that occurred on February
28, 2017. A focal mechanism solution is typically
represented graphically by a ‘beachball’ diagram that
is a stereonet projection of the lower half of the focal
sphere. The advantage of Bayesian inversion is rigorous
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uncertainty quantification. In this case, uncertainty in
the focal mechanism solution is visually represented
by a ‘fuzzy beachball’ diagram, which is estimated
from samples drawn from the PPD (in this case
200 samples). If the diagram is a sharp image, it implies
the PPD is more localized in the model parameter
space (i.e., smaller uncertainty). Figure 2 also shows the
marginal posterior distributions for the individual focal
mechanism parameters (strike, dip and rake of one of
the mechanism planes), which reveal the uncertainty
in these parameters. The geographic location of the
earthquake used in this example is shown in Figure 3.

Results and discussion

We performed Bayesian focal mechanism inversions for
events with a minimum of 10 polarity observations. In
total, we present focal mechanism inversion results for
363 events in southwestern Yukon and the surrounding
region. Figure 3 summarizes our updated focal
mechanism catalogue by showing the P-axis (pressure)
trends for the maximum probability focal mechanism
model from each inversion, coloured according to event
faulting type (as defined by Kaverina et al., 1996, and
Alvarez-Gémez, 2019). It is well known that P-wave
first-motion polarity data provide no information to
constrain which of the two nodal planes in each focal
mechanism is the actual fault plane. Furthermore, the
P-axis of a focal mechanism is a geometrical property
related to an individual earthquake, whereas the vector
of principle crustal stress applies to a volume of rock,
and can activate faults with a variety of geometries
(McKenzie, 1969). Specifically, the principle stress
vector lies within the pressure quadrant of an individual
focal mechanism (McKenzie, 1969). Despite these
limitations, examination of P-axis trends provides
insight into the behaviour of regional seismicity and
individual fault structures, as well as a first-order
understanding of crustal stress.

Along the Eastern Denali fault (and Duke River fault),
we observe relatively consistent southwest-trending
P-axis orientations, with a slight rotation to a more
south-southwest (or even south) orientation for events
located farther toward the northwest, particularly along
the western segment of the Duke River fault. Events
to the southwest of the Fairweather fault system

Yukon Exploration and Geology 2022
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Figure 3. Updated earthquake focal mechanism catalogue for the SW Yukon. P-axis trends are shown for all focal
mechanism estimates, coloured according to faulting mechanism classification (abbreviations for mechanism types
as in Fig. 5). Dashed P-axis trends are from the ISC catalogue (between 2000 and 2022; Lentas et al., 2019).

The location of the February 28, 2017 event (Fig. 2) is shown by the black circle. The boundary of the map shown

in Figure 6 is delineated by the dark red box. The surface traces of major faults are shown as black lines (after Yukon
Geological Survey, 2020). The dashed black line illustrates the postulated Connector fault (CF). The approximate
rupture of the 2002 Denali earthquake is highlighted in yellow (after Eberhart-Phillips et al., 2003).

exhibit P-axis orientations that are predominantly
south-trending or rotated to southeasterly trends
(Fig. 4), potentially indicating distinct stress orientations
on either side of this fault system.

The ternary plot (Kaverina et al, 1996; Alvarez-
Gbémez, 2019) shown in Figure 5 indicates that our
results consist mostly of a mixture of reverse and
strike-slip faulting mechanisms. We also observe this
general combination of faulting mechanisms spatially
(Fig. 3), but note few, localized normal-faulting events.
Furthermore, we note that the majority of the focal
mechanism solutions are reported for events clustered
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near the Duke River fault, as well as an apparent
(geologically) unmapped fault south of the Duke River
fault. This focus region is highlighted in Figure 6.
Specifically, we note that the Duke River fault exhibits
predominantly reverse mechanisms with P-axes
trending south-southwest, while the unmapped fault
trace appears to be west-southwestward oriented and
it exhibits predominantly strike-slip faulting with P-axes
trending to the southwest. This is likely a continuation
of a fault mapped at lower elevations to the northwest
(e.g., Dodds and Campbell, 1992) that exhibit seismicity
beneath the St. Elias icefields.
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Figure 4. Regional P-axis trends from focal
mechanisms estimated for events located
southwest of the Fairweather fault system
(left) and northeast of the Fairweather fault
system (right).

P axis plunge

2 3 4 5 6 7
Magnitude

Figure 5. Focal mechanism distributions for
southwestern Yukon. Earthquake faulting mechanism
types are shown on the ternary diagram (top), with
corresponding mechanism classification boundaries
(Kaverina et al., 1996; Alvarez-Gémez, 2019).

Dark blue and yellow circles represent focal
mechanisms from this study and the ISC catalogue
(between 2000 and 2022; Lentas et al., 2019),
respectively. P and T axes refer to pressure and
tension axes, respectively. The B axis is the
intersection of the focal mechanism nodal planes,
and is normal to the P and T axes. The distribution
of earthquake magnitudes considered for focal
mechanism estimation is shown (bottom) for the ISC
catalogue (red) and this study (blue).

70

Of note, Meighan et al. (2013) and Doser (2014)
identified a band of seismicity south of the Duke
River fault, which is likely the same unmapped
feature discussed above. Seismicity also suggests
the westernmost Duke River fault may be connected
to this unmapped feature via a south-oriented fault;
potentially the ‘connector fault’ that connects farther
south with the Fairweather fault system. Limited focal
mechanism estimates (Figs. 3 and 6) suggest consistent
strike-slip faulting on this feature. Meighan et al. (2013)
and Doser (2014) also identified a westward-oriented
band of seismicity between the Totschunda fault
and Eastern Denali fault, above 62° northern latitude
(Fig. 3). Our results suggest a mixture of mostly
strike-slip and reverse faulting here. Interestingly, this
feature intersects the Totschunda fault near the rupture
terminus of the 2002 Denali earthquake (Doser, 2014),
suggesting a possible avenue for strain transfer that
circumvents the southern Totschunda fault (Fig. 3).

Focal mechanism estimates from the ISC catalogue
between 2000 and 2022, for our study region, are
also shown in Figures 3, 5 and 6 (Lentas et al., 2019).
We note that this catalogue only consists of the
largest events in the region over the last 2 decades.
By comparison, theresults presentedin this workinclude
focal mechanisms for smaller events over a shorter time
period (of significantly improved seismic station spatial
coverage), that has allowed us to improve the total
focal mechanism catalogue for southwestern Yukon
by approximately a factor of 4 (Fig. 5). We also note
an improvement in focal mechanism spatial coverage
throughout the region (Fig. 3). Lastly, the localized
consistency between the results presented here and
the ISC catalogue (Figs. 3 and 6) lend confidence in our
analysis.
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Figure 6. Earthquake focal mechanism solutions near the Duke River fault (DRF). Solutions from this study and
the ISC catalogue (between 2000 and 2022; Lentas et al., 2019) are shown as blue and black beachball diagrams,
respectively. The boundary of this map is shown in Figure 3. The surface traces of major faults are shown as black
lines (after Yukon Geological Survey, 2020), including: the Totschunda fault (TF), the DRF, and the Eastern Denali
fault (EDF). The red dashed line illustrates the postulated Connector fault (CF), and the blue dashed line illustrated

the unmapped fault discussed in the text.

A future research objective includes further refinement
of the regional focal mechanism catalogue for
southwestern Yukon. Specifically, we intend to use
a relocated event catalogue (Biegel et al., 2023)
to update event hypocentres and more-accurately
model azimuths and take-off angles. It has recently
been demonstrated that centroid moment tensors
for small earthquakes (~M 1.0) can be estimated via
joint inversion of multiple seismic data types including
P-wave first-motion polarities, amplitude spectra,
and low-frequency waveforms (Hamidbeygi, 2022).
We intend to augment our catalogue of earthquake
source characteristics by analyzing smaller events in
regions within southwestern Yukon where few events
occur that are large enough for reliable focal mechanism
estimation from polarity data alone. Furthermore, we
have recently deployed seismic stations at several
focus areas throughout southern Yukon with the
aim of improving seismicity catalogues, including
estimating event source characteristics, in order to help
in the assessment of natural hazards and geothermal
resource potential at these locations. Finally, we intend
to use our estimated focal mechanism catalogue, with
associated uncertainty, as input for the inversion of
regional crustal stress (e.g., Arnold and Townend, 2007;
Herrera et al,, 2021). Stress analysis from individual
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geographical clusters of earthquakes will allow us
to quantify how stress varies spatially through this

complex tectonic environment.

Conclusions

Southwestern Yukon is a region of complex active
tectonics, with historically sparse seismic station
coverage. We leverage recent improvements in
station coverage over the last decade to estimate focal
mechanisms for smaller earthquakes than those that
are routinely considered throughout the region.
We employ a Bayesian (probabilistic) inversion method
to estimate focal mechanism parameters, and rigorously
quantify uncertainty, for 363 events. Examination of
the spatial variability of faulting types and orientations
reveals consistent mechanism throughout the region,
with the majority of events exhibiting reverse and
strike-slip faulting. We observe a contrast in P-axis
orientation for events northeast vs. southwest of
the Fairweather fault system, potentially suggesting
different stress regimes. Furthermore, we observe a
rotation in P-axis orientations along strike of the Eastern
Denali and Duke River fault systems. Our results provide
additional constraints on the faulting behaviour of
features previously identified from regional seismicity.
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Our results are also consistent with previous studies
of earthquake source characteristics in the region,
and provide an improvement in overall constraint and
spatial coverage that will enable more-detailed analysis
of regional active tectonics. The results presented here
represent a preliminary update to the regional focal
mechanism catalogue. Future work will aim to further
refine and augment this catalogue.
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Appendix

The appendix is only available as a digital file (csv). Itis
included in a .zip file and accompanies this document;
download from https://data.geology.gov.yk.ca.

Appendix 1 — Tabulated focal mechanism solutions
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