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Abstract Shear wave splitting (SWS) patterns at subduction zones are often interpreted by complex mantle
flow above or below the slab. However, our recent previous work shows dipping anisotropic slabs can explain
observed patterns in Japan. Here, we extend this analysis to the Alaska subduction zone, using 2,567 high‐
quality teleseismic SWS measurements from 195 broadband stations. As was found in Japan, the observed SWS
patterns in Alaska depend on earthquake backazimuth. The fast‐S polarization directions are either trench
parallel or perpendicular in southeastern Alaska and form a prominent circular pattern in central Alaska. We
found that a dipping anisotropic slab following the Slab 2.0 geometry, with 30% shear anisotropy, and exhibiting
tilted transverse isotropy with a symmetry axis normal to the slab interface, predicts both the fast‐S polarizations
and delay times (δt = 1.0–1.5 s). This suggests that intra‐slab anisotropy can be the primary control on SWS,
without requiring complex mantle flow.

Plain Language Summary Understanding seismic anisotropy within subducting slabs is essential for
deciphering deep earthquake rupture processes and associated stress conditions. Shear wave splitting (SWS) has
traditionally been linked to large‐scale mantle flow, but the contribution of the slab itself remains under‐explored.
Our recent study indicates that subducting slabs can exhibit up to ∼30% shear anisotropy, raising the question of
whether this intrinsic slab property can account for complex SWS observations. In this study, we analyze 2,567
SWS measurements from teleseismic earthquakes recorded in the Alaska subduction zone. Our findings show
that fast‐S wave polarization directions vary systematically with earthquake location, implying that raypath
incidence angle at the slab and intra‐slab anisotropy might be key controlling factors. Forward modeling confirms
that a dipping slab with significant anisotropy, likely due to mineral alignment and hydration, effectively
reproduces the observed patterns. These results challenge conventional interpretations of SWS, highlighting the
importance of considering slab anisotropy in subduction zone dynamics and mantle flow studies.

1. Introduction
Intermediate and deep earthquakes, defined as those earthquakes with depths greater than 70 km, occur within
subducting slabs whereas most of the Earth's mantle is aseismic (Frohlich, 2006). Their occurrences pose a
longstanding puzzle in seismology, as the brittle failure mechanism is not expected at those depths (Kirby
et al., 1991). Investigating physical and chemical properties of the subducting slab, including anisotropy, can help
identify whether deep earthquakes are linked to inherited fabric, phase transitions, or dehydration reactions that
weaken the slab (e.g., Li et al., 2018; Shirey et al., 2021). Shear wave splitting (SWS)—where a seismic shear
wave splits into two orthogonally polarized waves after passing an anisotropic medium—offers a direct probe of
intra‐slab anisotropy. SWS measurements have long been used to infer mantle flow patterns, since aligned
crystals (e.g., olivine) or inclusions with an elastic contrast in the mantle, could generate seismic anisotropy (Long
and Silver, 2009; Silver and Chan, 1991).

In many subduction zones, the observed fast‐S polarization directions are often classified as trench‐perpendicular
or trench‐parallel, which has led researchers to propose geodynamic flow models to interpret them—for example,
the 2‐D corner flow model, as well as toroidal mantle flow around slab edges driven by trench migration (Long
and Silver, 2009; Perttu et al., 2014). Such a binary classification is probably an oversimplification, as evidenced
by other studies and our prior SWS work in the Ryukyu subduction zone (e.g., Appini, Li, et al., 2025; Faccenda
et al., 2008; Nowacki et al., 2015). Based on >7,000 SWS measurements in Japan, we found that fast‐S polar-
ization directions systematically change from trench‐parallel to trench‐perpendicular as a function of the earth-
quake backazimuth.
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Rather than invoking complex mantle flow above and below the slab to interpret the splitting observations, we
found that strong seismic anisotropy within the subducting slab itself (i.e., intra‐slab anisotropy) can reproduce
the observed SWS patterns in Ryukyu, both in terms of the fast‐S wave polarizations and delay times (Appini, Li,
et al., 2025). Here, the term “slab” means the subducting oceanic lithosphere (crust and lithospheric mantle). This
interpretation is in sharp contrast to the conventional view that intra‐slab anisotropy contributes minimally to
SWS because the seismic ray path length through the slab is relatively short compared to the much longer path in
the upper mantle (Eakin et al., 2016). Thus, previous researchers have attributed observed SWS patterns to
originate from above (Levin et al., 2002) or below the slab (Lynner et al., 2017; Song and Kawakatsu, 2012,
2013). In the Ryukyu subduction zone, our full‐wave modeling predicts that a dipping slab with ∼30% anisotropy
with a symmetry axis perpendicular to the slab surface, can explain the observed SWS observations (Appini, Li,
et al., 2025). These modeling results demonstrate the importance of considering the presence of strong intra‐slab
anisotropy, resulting in alternative interpretations of mantle dynamics.

Li et al. (2018) carried out a global analysis of deep and intermediate‐depth earthquake moment tensors (MTs)
(Dziewonski et al., 1981; Ekström et al., 2012) in six subduction systems (including Alaska). They found that the
observed seismic non‐double‐couple (non‐DC) radiation patterns (or MTs) were best explained by shear dislo-
cations on planar faults embedded in a highly anisotropic, laminated rock fabric surrounding the earthquakes
within the slab. The global existence of non‐DC components was further confirmed by Sawade et al. (2022) even
after incorporating realistic 3D mantle heterogeneities. Two deep‐earthquake regions in the Alaska‐Aleutian slab
were estimated by Li et al. (2018) to have a shear wave anisotropy strength γ of up to ∼35 ± 6% and ∼36 ± 5%,
respectively. Using 3D elastic finite difference modeling, Li et al. (2018) further showed that sub‐slab anisotropy
alone (i.e., assuming deep earthquake region is isotropic) cannot cause the observed non‐DC components of
the MTs.

Following our previous study of the Ryukyu subduction zone (Appini, Li, et al., 2025), we extend our investi-
gation to Alaska, another major subduction zone, to test whether the dipping intra‐slab anisotropy found by Li
et al. (2018) can explain the observed SWS patterns. It would be appealing to see that intra‐slab anisotropy can
simultaneously account for both non‐DC components of the deep earthquake MTs in slabs and the recorded SWS
patterns of the shear waves passing through the slab at subduction zones. The Alaska‐Aleutian subduction zone
provides an excellent tectonic setting to investigate this hypothesis, as the Pacific plate subducts beneath North
America along an arc of 50° in longitude (or ∼4,000 km) from the Aleutian Islands in the west to mainland Alaska
in the east (Figure 1a). Along this arcuate subduction zone, the slab geometry varies from a steep dip beneath the
central Aleutians to a shallower dip under south‐central Alaska. In addition, abrupt slab edges are formed at both
the eastern and western ends.

Previous SWS studies in Alaska have noted both trench‐parallel and trench‐perpendicular fast directions with
delay times of 0.3–1.5 s, interpreted as evidence for multiple anisotropic sources and complex mantle flow
patterns (e.g., Christensen and Abers, 2010; McPherson et al., 2020; Venereau et al., 2019; Yang et al., 2021). An
interesting aspect in the south‐central region is the subduction of the Yakutat terrane (Figure 1a), a buoyant
oceanic plateau, which strongly influences both plate deformation (Haynie and Jadamec, 2024) and fast‐S wave
polarization directions, aligning with its subduction orientation. It is suggested that trench‐parallel flow domi-
nates beneath the Aleutian arc, likely driven by the normal‐dipping Pacific slab rollback, while trench‐normal fast
S orientations in south‐central Alaska indicate entrained flow beneath the shallow‐dipping Yakutat slab (Jin
et al., 2024). Near the Pacific‐Yakutat slab edge, a circular pattern of fast S wave orientations is observed and
attributed to an edge‐induced toroidal flow system (Lynner et al., 2024; McPherson et al., 2020; Venereau
et al., 2019; Yang et al., 2021). Z. Liu et al. (2025) further identified layered anisotropy in Alaska, which they
attribute to sub‐slab mantle flow, corner flow in the mantle wedge, and pre‐existing fabrics within the subducting
slab. These findings tried to understand the interplay between slab subduction, Yakutat terrane accretion and
mantle flow (e.g., Jin et al., 2024).

Song and Kawakatsu (2013) challenged the prevailing view that mantle wedge anisotropy controls SKS splitting
in Alaska (e.g., Liang et al., 2023; Perttu et al., 2014). They argued that tilted anisotropy in the sub‐slab
asthenosphere was mainly responsible for the observed SWS patterns, including a 90° shift in fast directions
and backazimuthal dependence. They ruled out the role of slab on the grounds that its anisotropy derived from
surface wave analyses is too small to explain the splitting times. However, in light of strong intra‐slab anisotropy,
we need to reconsider this analysis and interpretation.
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In this study, we present a new data set of teleseismic SWS measurements for the Alaska subduction zone and
evaluate the prediction capability of the intra‐slab anisotropy model by Li et al. (2018) using the Slab2.0 model
(Hayes et al., 2018). We then discuss the implications of our findings for subduction zone processes.

2. Data and Methods
We obtained broadband waveforms for teleseismic earthquakes from IRIS‐DMC (March 2004–January 2020,
Mw > 5.5, epicentral distances 30°–130°) and preprocessed them using ObsPy (Beyreuther et al., 2010). The
waveform data is collected from the USArray and other local networks, with each record spanning 20 min,
beginning 10–30 min after the earthquake origin time. Prior to the SWS analysis, the instrument response was
removed from the seismograms and a zero‐phase Butterworth band‐pass filter with corner frequencies of 0.01 and
1.00 Hz was applied. We then applied the SplitLab software package (Wüstefeld et al., 2008a, 2008b) to
determine the fast S‐wave polarization direction and the delay time. These SWS measurements were performed
using the rotation‐correlation (Bowman and Ando, 1987; Fukao, 1984) method. To ensure high‐quality SWS
measurements, we apply multiple criteria for the analysis: a maximum correlation coefficient above 0.8, line-
arized particle motion after rotation, and measurement consistency with the eigenvalue method (Savage, 1999;
Silver and Chan, 1991). Despite these measures, reported errors in our data set (Data set S1) may be under-
estimated, as noted by Walsh et al. (2013). We classify each SWS measurement and assign a quality rating as
“good,” “fair,” or “poor” based on waveform quality, particle motion characteristics, and agreement among
different splitting measurement techniques verified through visual inspection. Null measurements were also
included in the data set, where no splitting was observed. We have examined more than 40,000 earthquake‐station
waveforms and obtained 2,567 high‐confidence (“good” and ”fair”) SWS measurements of teleseismic SKS,
SKKS, ScS, and S, including null values, at 195 seismic stations located in Alaska. Figures 1b–1f display seismic
waveforms recorded at station E17K from a deep earthquake at 578 km depth, serving as an example to illustrate
our shear‐wave splitting (SWS) measurement procedure. A detailed description of the analysis can be found in
Text S1 in Supporting Information S1. Our SWS data set, provided as Supporting Information S1, includes event
and station details, event backazimuth, incidence angle at the station, splitting time, fast‐S polarization, and
measurement quality ratings.

Figure 1. (a) Distribution of 673 seismic stations across Alaska (blue triangles). Alaska‐Aleutian top slab geometry from the Slab 2.0 model (Hayes et al., 2018) is shown
by cyan‐magenta region and slab depth contours (black dashed lines) correspond to 20, 60, 100, 140, 180, and 220 km depths. The dark green lines with depth values
denote the slab contours estimated from the isotropic Vp tomographic results of Gou et al. (2019). The orange dashed line denotes the extent of the Yakutat slab from
Eberhart‐Phillips et al. (2006) (b) QT components—radial (Q or SV) and transverse (T or SH) components. The highlighted (yellow) region indicates the data window
used for shear wave splitting measurement; (c) raw Q (blue dashed) and T (red solid) waveforms prior to anisotropy correction; (d) fast (blue dashed) and slow (red
solid) components after anisotropy correction; (e) Q (blue dashed) and T (red solid) components after the correction; (f) particle motion: elliptical (blue dashed) before
correction and linearized (red solid) after correction.
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3. Results
3.1. Splitting Observations

Most of our high‐quality SWS measurements correspond to SKS and SKKS phases (∼1,820), while the remaining
measurements are associated with S and ScS phases. To ensure comprehensive azimuthal coverage and to
evaluate the backazimuthal dependency of SWS patterns, we included events spanning a backazimuth range
90°–300°, encompassing earthquakes from South America, Tonga, Java, and Japan.

This study focuses on the observation of the splitting parameters as a function of event backazimuth. We naturally
categorize the earthquakes into three primary backazimuthal zones that we call Zone 1, Zone 2, and Zone 3,
respectively: 90°–150°, 150°–225°, and 225°–300° (Figure 2). These teleseismic events are selected because their
ray paths intersect the subducting slab before reaching the stations. The observed SWS patterns of earthquakes in
the same backazimuthal zone show a high degree of spatial consistency (Figure S2 in Supporting Information S1).
It motivated us to do averaging of the measurements. At each seismic station, we measured the splitting pa-
rameters for all events, then computed arithmetic and circular mean values of delay time and fast S polarization
directions respectively, within the defined backazimuthal zones. The resulting averaged measurements for each
station in backazimuthal sectors are illustrated in Figures 3a–3c. We can notice that the SWS patterns differ
between backazimuthal zones (Figure 3) and demonstrate that these observed splitting patterns depend on the

Figure 2. Global earthquake distribution used in this study. Panel (a) shows the earthquake locations using an equidistant azimuthal map. Colored dots indicate the focal
depths, and the red triangle indicates station SWD in southern Alaska. Panel (b) shows a histogram of earthquakes by backazimuth. The three shaded regions highlight
backazimuth Zones 1, 2, 3 as defined here and used for our analysis.

Figure 3. (a–c) Averaged SKS and SKKS shear wave splitting results of the three earthquake backazimuthal zones defined in Figure 2. The inset rose diagrams display
the fast‐S wave polarization directions of all stations, with the radius representing the number of measurements within each angular sector.
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earthquake backazimuth. In addition, we also have limited S and ScS phase records shown in Figure S3 in
Supporting Information S1. These backazimuth‐dependent observations allow us to predict splitting patterns
using a dipping intra‐slab anisotropic model with different ray backazimuths and ray incident angles.

Our results show that delay times range from 0.5 to 1.5 s (Figure 3), suggesting the presence of a strong
anisotropic source. We also observed that the fast‐S wave polarization directions vary spatially across Alaska,
with a notable pattern of orientations wrapping around the eastern margin of the Pacific‐Yakutat slab, consistent
with other studies (e.g., McPherson et al., 2020; Yang et al., 2021). Across the Alaska region, Zone 1 shows a
widely scattered distribution of fast‐S wave directions, with alignments generally trending NE–SW and NW–SE
(Figure 3a). Zone 2 exhibits a similarly broad spread, with orientations trending approximately N–S and E–W
(Figure 3b). In contrast, Zone 3 displays the most coherent pattern, with fast‐S wave directions predominantly
trending NE–SW across the region (Figure 3c). At the eastern edge of the slab (southeast Alaska), the delay times
are smaller compared to central Alaska, and the fast‐S directions lack a dominant orientation in all three back-
azimuthal zones. These spatial variations suggest a marked influence of slab geometry, as the observed changes in
fast‐S wave orientations tend to align with the local slab strike.

3.2. Forward Prediction of SWS Parameters Using Intra‐Slab Anisotropic Model

We investigated whether the intra‐slab tilted transverse isotropy (TTI) anisotropy model by Li et al. (2018) could
generate the observed complex SWS patterns. Here, TTI means the TTI (e.g., laminated fabric) with a symmetry
perpendicular to the slab. Following Appini, Li, et al. (2025), we utilized full‐wavefield modeling approach based
on the propagator matrix method (Haskell, 1953; Mallick and Frazer, 1991). We simulated shear wave propa-
gation through a simplified three‐layered medium, with the central layer representing a dipping, anisotropic slab
(Figure S1 in Supporting Information S1). We computed three‐component synthetic seismograms for a range of
plane wave incidence angles. To ensure the accuracy of our modeling, we also benchmarked our code against a
finite difference implementation (Fang et al., 2017). These synthetic waveforms were then used to predict the
delay time and fast orientation using the same SWS measurement techniques applied to our observed data set (see
Section 2).

We constructed a forward seismological model for the Alaska subduction zone that includes a dipping anisotropic
slab layer following the detailed Alaska‐Aleutians slab geometry from the Slab2.0 model (Hayes et al., 2018). In
general, to describe a TTI medium, we need the following: the symmetry axis (two angles), three anisotropy
parameters (here, we use the notations of Thomsen (1986)), and P and S propagation velocities along the sym-
metry axis. In addition, we also need to set the TTI layer thickness. In our model, the symmetry axis is set to be
perpendicular to the Alaska slab surface prescribed by Slab2.0, the shear anisotropy γ ∼ 0.3 is constrained and
from Li et al. (2018), and the thickness of the anisotropy layer in the slab is a free parameter, varying between 20
and 60 km based on information presented by Hayes et al. (2018). We set the other two Thomsen anisotropy
parameters (Thomsen, 1986) to be ε = 0.1 (P anisotropy) and δ = 0.1 as we are not able to constrain them. The
subducting slab beneath Alaska is geometrically complex, with slab strike angles ranging from 180° to 320°, and
average slab dip angles varying between 20° and 60°. For each earthquake‐station pair, we utilized the Crazy-
Seismic package (Yu et al., 2017), a 1‐D ray‐tracing algorithm, to locate the SKS ray piercing point on the slab
interface and determine the local incident/transmission angle of the seismic wave. At each piercing point, we
extracted the slab's local strike and dip to improve the accuracy of our SWS predictions. These structural pa-
rameters were further corroborated by comparison to the mid‐slab surface model of the Alaska slab from Fuston
and Wu (2020), which extends the slab model to deeper (∼600 km) depths.

Combining this information, we computed synthetic waveforms for SKS propagation through the slab and applied
the same rotation‐correlation method to measure the predicted splitting parameters (fast‐S polarization direction φ
and delay time δt). Observed SWS patterns are highly consistent for multiple earthquakes within the same
backazimuthal zone (Figure S2 in Supporting Information S1). Therefore, we selected one representative event
from each zone to compare our model predictions against observations. Figure 4 shows the comparison of pre-
dicted versus observed SWS patterns in each backazimuthal zone. The agreement is excellent; for nearly all
stations, the dipping anisotropic‐slab model successfully reproduces the splitting patterns seen in the real data.
Our synthetic results reproduce several key features observed in the data set, particularly the spatial variability in
fast directions around the eastern slab edge. This supports the hypothesis that localized anisotropy within the slab
contributes significantly to the observed splitting, particularly in complex areas such as the Pacific‐Yakutat slab
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edge. Our model can also predict the observed delay times (up to 1.5 s), with residual delay times in the range
0.1–0.3 s. It may be due to crustal (C. Liu et al., 2024) and mantle wedge anisotropy (Hacker and Abers, 2012;
Perttu et al., 2014) which are not considered here.

4. Discussion
The complexity of splitting patterns in Alaska has led previous SKS splitting studies to propose different mantle
flow models and multi‐layered anisotropy models (e.g., Christensen and Abers, 2010; Venereau et al., 2019; Yang
et al., 2021). Some studies also speculated on the presence of fossil anisotropy within the subducting slab to
explain the splitting trends closer to the trench (Christensen and Abers, 2010; Venereau et al., 2019). These
studies converge on the idea that the Pacific‐Yakutat slab significantly modulates mantle flow through its ge-
ometry, dip transition, and edge effects.

Complementing these observations, a few modeling studies have explored the mechanisms behind the observed
anisotropy (e.g., Christensen and Abers, 2010). Song and Kawakatsu (2013) considered dipping anisotropy
models to explain splitting patterns in Alaska. While our work shares similarities in this regard, there are some
important differences. First, Song and Kawakatsu (2013) assigned the anisotropy mainly to sub‐slab astheno-
sphere. They ruled out significant intra‐slab contribution due to the then‐limited evidence for strong anisotropy
inside the slab. Our model was built on the current knowledge we have (Li et al., 2018), while still acknowledging
possible contributions from the wedge and sub‐slab regions. The predicted SWS patterns are natural conse-
quences of our anisotropy model. Second, they used a line of stations, whereas the stations we used cover the
entire Alaska slab. Third, the tectonic implications are different too. The sub‐slab asthenosphere anisotropy (Song

Figure 4. Observed versus modeled shear‐wave splitting (SWS) patterns for representative earthquakes in backazimuthal Zones 1, 2, and 3 (see Figure 2). Panels (a–c)
(i) display SWS measurements for a single earthquake in each zone, with event details noted in the lower right corner. Panels (a–c) (ii) show the corresponding synthetic
SWS results generated using the same event information. The anisotropic model parameters: ε = 0.1 (P‐wave anisotropy), γ = 0.3 (S‐wave anisotropy) and the
Thomsen's δ = 0.1; and the elastic tensor used in this calculation are consistent with that of Appini, Li, et al. (2025). Green contour lines show top slab contours from
Gou et al. (2019).
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and Kawakatsu, 2013) favors lattice preferred orientation of minerals possibly related to mantle flows. In our
study, the strength of the inverted global S intra‐slab anisotropy is independent of slab age, rate of subduction, or
angle of subduction. It favors chemical and mechanical processes common to all types of subduction zones. The
strong intra‐slab anisotropy can be produced by aligned liquid/melt pockets embedded in sheet silicates such as
serpentine group minerals (e.g., Li et al., 2018; Shirey et al., 2021). Highly deformed serpentine can exhibit shear‐
wave anisotropy as high as 32%, much stronger than olivine, which is consistent with the observed anisotropy in
the Alaska subduction zone (Katayama et al., 2009). Furthermore, existence of aqueous water (or melt) in rocks
can enhance seismic anisotropy via pore structure effect (Thomsen, 1995). Shear‐wave anisotropy depends on
pore aspect ratio, e, and volume fraction, f. It can be shown that aligned pore fluids in volume fraction f ∼ 1% is
sufficient to produce shear anisotropy 50%. In addition, mineral dehydration can enhance pore pressure and
reduce effective pressure, which can enhance anisotropy as seen in the lab experiment by Carrasquilla
et al. (2024).

There are also other works consistent with our intra‐slab anisotropy model. Recent local splitting studies from
intra‐slab earthquakes (Karlowska et al., 2021; Richards et al., 2021) reveal fast directions that follow slab ge-
ometry. Karlowska et al. (2021) suggests that both forearc and backarc splitting mainly reflect slab anisotropy and
a thin serpentinite layer atop the slab, with minimal mantle wedge influence. They also report smaller delay times
(∼0.3 s), likely because these local events sample only the upper part of the slab. Moreover, despite the shorter
raypath, significant splitting has been observed even in the narrow layer between the earthquake source and slab
top (Song and Kim, 2012), implying the presence of high anisotropy in thin intervals. This reinforces the
plausibility of our TTI‐based model, especially given the alignment between the fast‐S polarization axes from
both local and teleseismic measurements.

Our simplified intra‐slab model can generate both the observed fast‐S directions and delay times of the complex
SWS patterns. There is a linear trade‐off between anisotropy layer thickness and anisotropy strength, making it
difficult to constrain them independently given the current ray coverage in our data set. Therefore, we fixed the
shear anisotropy to be 0.3. Hence, it does not entirely rule out the possibility of additional anisotropic layers, such
as the mantle wedge or the overriding lithosphere. However, our results indicate that the first‐order SWS patterns
in this region can be explained by the intra‐slab TTI anisotropy alone. Additionally, our previous study (Appini,
Li, et al., 2025) demonstrated through waveform modeling that source‐side anisotropy has minimal influence on
the observed SWS patterns. C. Liu and Ritzwoller (2024) inverted for regional 1‐D layered models showing
existence of TTI structure at shallower depth <50 km using surface waves. Integrating their models and our
models could be a promising future research direction to understand anisotropy and associated Alaska mantle
dynamics.

5. Conclusions
New modeling results combined with prior findings (Appini, Li, et al., 2025), show that strong intra‐slab
anisotropy subducting can account for observed SWS patterns which were previously attributed largely to
mantle flow. This insight calls for a shift in how we interpret subduction zone SWS anisotropy and mantle flow
dynamics. Rather than minimizing the role of slab anisotropy, we should consider its anisotropic structure
(modeled here as TTI medium) as a key piece of the puzzle, despite the short ray path within the slab. Such a
perspective can significantly alter existing geodynamic interpretations. For example, some trench‐parallel
splitting signals, historically thought to indicate trench‐parallel mantle flow beneath the slab, are likely due to
the orientation of anisotropic fabrics within the dipping slab. In Alaska, for all events with backazimuths between
90° and 300°, we observe systematic rotation of fast orientations aligned with the slab strike, with delay times
ranging from 0.5 to 1.5 s. The strong dependence of these splitting patterns on backazimuth, along with the clear
match between observed data and modeled predictions, provides a simple and compelling explanation for the
observed splitting patterns. Although our focus is on slab anisotropy as an end‐member model, the mantle wedge
or sub‐slab asthenospheric contribution may also play a secondary role. Our results will eventually enhance our
understanding of slab structure and fabrics, mantle flow, and the mechanisms behind deep earthquake generation.
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Data Availability Statement
The 3‐component seismogram data utilized in this study is openly accessible through Incorporated Research
Institutions for Seismology Data Management Center (IRIS‐DMC, 2023). Data from the TA (Transportable
Array, 2003) seismic network is made openly available as part of the EarthScope USArray facility, operated by
IRIS (now EarthScope Consortium) and supported by the NSF EAR‐1261681. IRIS Data Services are funded
through the Seismological Facilities for the Advancement of Geoscience (SAGE) Award of the National Science
Foundation under Cooperative Support Agreement EAR‐1851048. The SplitLab software package, based on
MATLAB, is available from Wüstefeld et al. (2008a, 2008b). We also provide our SWS processed results
(including those shown in Figure S2 in Supporting Information S1) as a data set in the Excel file, deposited in the
Texas Data Repository (Appini, Zheng, et al., 2025).
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