Supplementary text

S1. Guide to subduction-zone supplementary figures

For each subduction zone, we provide a standardized set of supplementary figures documenting the raw data,
event selection, regime classification, comparison with the analytic model, and independent b-value-based
stress-ratio estimates. The figure sequence is designed to guide the reader from observations to model
comparison: maps show the regional tectonic setting and earthquake distributions; cross-sections show how
selected earthquakes relate to the Slab2 interface; RB-Ra diagrams show regime classification and effective R
estimates; obliquity—dip plots compare observed slip directions with theoretical predictions; and b-value panels
provide an independent estimate of thrust-to—strike-slip stress ratios where event counts are sufficient.

To avoid repeating the same information for each subduction zone, we first provide the full caption description
for each figure type below. In the individual subduction-zone sections, each figure is then accompanied only by
a short-form caption giving the figure title and name of the subduction.

S1.1 Full caption descriptions for repeated figure types

Figure SX.a: Tectonic setting and map-view event distribution

This figure shows the regional tectonic setting and map-view distribution of earthquakes for each subduction
zone. The upper map shows bathymetry, slab depth contours, arc volcanoes, major upper-plate faults, plate
convergence vectors, and GCMT focal mechanisms. Interface thrust earthquakes (black) and upper-plate
strike-slip earthquakes (red) are distinguished. The lower map shows the same region but colors interface
thrust earthquakes by their regime classification in RB-Ra space. Green symbols denote partitioned events,
orange symbols denote non-partitioned events, and red symbols denote anomalous events. Symbol size scales
with earthquake magnitude.

Figure SX.b: Cross-sectional distribution of seismicity relative to Slab2

This figure shows map-view and trench-normal cross-sectional distributions of earthquakes relative to the
Slab2 interface. Earthquakes are projected onto trench-normal profiles within along-strike equally spaced
windows (yellow dashed boxes). Cross-sectional view perpendicular to the trench showing the depth
distribution of earthquakes relative to the Slab2 interface. Interface thrust earthquakes (black rectangles with
green outlines) are expected to cluster near the Slab2 interface, whereas upper-plate strike-slip earthquakes (red
circles with green outlines) are expected to occur primarily above the slab. These plots provide an independent
check on the event-classification workflow and support the assumptions of the simple analytic model setup of
megathrust thrusting and upper-plate strike-slip deformation as major fault systems accommodating plate
motion. Averaged across-profile locations of tectonic features like arc volcanoes and faults are annotated as
well.

Figure SX.c: Regime classification in RB-Ra space



This figure shows the regime diagram for each subduction zone (Methods: M1.6 and M2.6). Each earthquake
is plotted according to its convergence-obliquity ratio Rf} and slip-obliquity ratio Ra. Events above the 1:1 line
are classified as partitioned (green) because earthquake slip obliquity is lower than convergence obliquity.
Events near the 1:1 line are classified as non-partitioned (orange), and events below the 1:1 line are classified
as anomalous (red). The optimal count-based effective ratio R# (blue dot and two lines), the optimal
moment-weighted ratio RM (purple rectangle and two dashed lines), and the R# interval (blue shaded region
bounded by two cyan diamonds) that captures 90% of partitioned events are annotated in the main figure. An
upper-right inset is for the grid-search results for finding the optimal R*. It shows the fraction of event count
and cumulative seismic moment relative to all partitioned events as a function of candidate R. These quantities
summarize population-level behavior and are not interpreted as physical strength ratios for individual events.

Figure SX.d: Obliquity—dip comparison with analytic predictions

This figure presents pairs of earthquake slip obliquity o and convergence obliquity P as functions of local slab
dip. Note that here includes all R#90% events [90% of all partitioned events]. Theoretical curves show the
dip-dependent obliquity limit (eq. S4) and optimal slip-obliquity prediction for the best-fit R# (a, €q.S7 in bold
grey dashed lines) and, where shown, the 90% R# interval is plotted with blue and cyan dashed lines. P2 events
are highlighted as they satisfy the model-consistent partitioning condition relative to the optimal R#.
Histograms summarize the distributions of o and . These plots test whether megathrust slip obliquity is
systematically lower than convergence obliquity and whether the observed separation follows the predicted dip
dependence.

Figure SX.e: independent stress-ratio estimates from b-values

This figure provides an independent comparison between inferred population-level stress ratios R* under the
context of the analytic model and b-value-based stress-ratio estimates Rb. Separate Gutenberg—Richter
analyses are performed for interface thrust earthquakes and upper-plate strike-slip earthquakes. Panels show
b-value estimates as functions of completeness magnitude Mc (A1,A2), cumulative frequency-magnitude
distributions (B), and the resulting thrust-to-strike-slip stress ratio Rb with uncertainty (C) as well as
earthquake depth distribution for fault area ratio (bottom panel). Rb estimates are used as first-order statistical
proxies for relative stress levels and are compared with R# only as a consistency check. “Warning” indicates
computed but weakly constrained Rb estimates due to low event counts or uncertain Mc.
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Fig. S-alu-a. Aleutian tectonic setting and earthquake distribution.

Regional map and regime-colored earthquake distribution for the Aleutian subduction zone. See Figure SX.a

description for plotted quantities and symbol definitions.



Depth (km) Depth (km) Depth (km) Depth (km)

Depth (km)

60 4
Sy
~ 58+ i
-~ -~
'§ 56 1 i Plate velocity
® Aboveslab
.E 54 1 @ Onslab
L] © Below slab
- 52 4 /\ Arc volcanoes (78)
—— Strike-slip faults (8)
50 4 Swath box
160 170 180 190 200 210 220

Section A (52.6°, 170.4°)

Longitude (°)

—Slan2 surtace
@ Avove (33)
@ Asove (55, 22)

2(’)0 360
Distance along section (km)
Section B (50.5°, 179.4°)

400 500

— b2 serface
® Above (110)
@ Above (S5, 34)
" o

W On(thust. 526)

Below (77)
Aoeg Volcano (ne17)

0 100 200 300
Distance along section (km)
Section C (51.2°, 189.6°)

400 500

— it yurface
Above (107)

Distance along section (km)
Section D (53.5°, 199.1°)

L d
| on 510
oo e
0 100 200 300 400 500

A s

— st urtace
Above (34)

Above (55, 7)

on 221)

On (theust. 106)
Beiow (21)

g Vokano (n=23)
Mg Fault (nal)

W unee

0 160 2(')0 300
Distance along section (km)
Section E (56.3°, 208.8°)

400 500

g Vokano (n=27)
Aoy Fault (n=6)

0 100 200 300
Distance along section (km)

400 500

Fig. S-alu-b. Aleutian seismicity
relative to Slab2.

Map-view and trench-normal cross-sections
showing earthquake distributions relative to the
Slab2 interface. See Figure SX.b description.



alu: Rg vs Rq [N=1052]

Partitioned: N=860 (82%) vs Non-partition: N=57 (5%)
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Fig. S-alu-c. Aleutian regime classification in RB-Ra space.
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Normalized regime diagram showing partitioned, non-partitioned, and anomalous events, with R#, Ry,, and

R#90% interval. See Figure SX.c description.
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Earthquake slip obliquity and convergence obliquity plotted against slab dip, compared with analytic
predictions. See Figure SX.d description.



alu: b-value diagnostics and stress-ratio uncertainty (Supplementary)
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alu: linking b-value stress ratio to force ratio via depth & dip
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Fig. S-alu-e. Aleutian b-value stress-ratio estimate. b-value and thrust-to—strike-slip stress-ratio
estimates for the Aleutian subduction zone. See Figure SX.e description.
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Fig. S-cam-a. Central America tectonic setting and earthquake distribution.

Regional map and regime-colored earthquake distribution for the Central America subduction zone. See Figure
SX.a description for plotted quantities and symbol definitions.
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cam: Rg vs Rq [N=718]
Partitioned: N=301 (42%) vs Non-partition: N=36 (5%)
57.46% of seismic moment (5.72e+28 dyne:cm) from Partitioned events
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Fig. S-cam-c. Central America regime classification in Rp-Ra space.

Normalized regime diagram showing partitioned, non-partitioned, and anomalous events, with R#, Ry,, and
R#90% interval. See Figure SX.c description.
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cam: b-value diagnostics and stress-ratio uncertainty (Supplementary)
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Fig. S-cam-e. Central America b-value stress-ratio estimate.

b-value and thrust-to—strike-slip stress-ratio estimates for the Central America subduction zone. See Figure
SX.e description.



3-car: Caribbean

Fig. S-car-a. Caribbean tectonic setting and earthquake distribution.

Regional map and regime-colored earthquake distribution for the Caribbean subduction zone. See Figure SX.a
description for plotted quantities and symbol definitions.



20

18

-
o

+ Pate veiocity
® Avovesian
® Onsib

© Below sab
A\ rec velcances (32)
—— Strikesip fouits (139)
Swoth box

Latitude (°)

-
Ks

288 290 292 294 296 298 300 302
Longitude (°)

Fig. S-car-b. Caribbean seismicity relative to
Slab2.

Map-view and trench-normal cross-sections showing
earthquake distributions relative to the Slab2 interface. See
Figure SX.b description.

~
w o

Depth (km)
g

Depth (km) Depth (km)
-
&

Depth (km)

Depth (km)
&

Section A (15.2°, 301.7%)

°

100 200 300
Distance along section (km)

Section B (17.4°, 300.4°)

400 500

00
Distance along section (km)

Section C (19.1°, 298.2°)

400 500

Section D (19.8°, 295.5°)

oA &

200 300
Distance along section (km)

Section E (19.6°, 292.6°)

-‘ o B

0 100 200 300
Distance along section (km)

400 500



car: Rg vs Ry [N=49]
Partitioned: N=45 (92%) vs Non-partition: N=1 (2%)
92.75% of seismic moment (1.31e+26 dyne-cm) from Partitioned events
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Fig. S-car-c. Caribbean regime classification in RB-Ra space.

Normalized regime diagram showing partitioned, non-partitioned, and anomalous events, with R#, Ry,, and
R#90% interval. See Figure SX.c description.
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car: b-value diagnostics and stress-ratio uncertainty (Supplementary)
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Fig. S-car-e. Caribbean b-value stress-ratio estimate.

b-value and thrust-to—strike-slip stress-ratio estimates for the Caribbean subduction zone. See Figure SX.e
description.
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Fig. S-izu-b. Izu-Bonin-Mariana seismicity relative to Slab2.

Map-view and trench-normal cross-sections showing earthquake distributions relative to the Slab2 interface.

See Figure SX.b description.
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Partitioned: N=263 (66%) vs Non-partition: N=37 (9%)
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Fig. S-izu-c. Izu-Bonin-Mariana regime classification in Rp-Ra space.

Normalized regime diagram showing partitioned, non-partitioned, and anomalous events, with R#, Ry,, and
R#90% interval. See Figure SX.c description.
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predictions. See Figure SX.d description.
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Fig. S-izu-e. Izu-Bonin-Mariana b-value stress-ratio estimate.

b-value and thrust-to—strike-slip stress-ratio estimates for the Izu-Bonin-Mariana subduction zone. See Figure
SX.e description.
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Fig. S-ker-a. Tonga-Kermadec tectonic setting and earthquake distribution.

Regional map and regime-colored earthquake distribution for the Tonga-Kermadec subduction zone. See
Figure SX.a description for plotted quantities and symbol definitions.
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Fig. S-ker-b. Tonga-Kermadec seismicity relative to Slab2.

Map-view and trench-normal cross-sections showing earthquake distributions relative to the Slab2 interface.
See Figure SX.b description.
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Fig. S-ker-c. Tonga-Kermadec regime classification in Rp-Ra space.

Normalized regime diagram showing partitioned, non-partitioned, and anomalous events, with R#, Ry,, and
R#90% interval. See Figure SX.c description.
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Fig. S-ker-d. Tonga-Kermadec obliquity—dip comparison.

Earthquake slip obliquity and convergence obliquity plotted against slab dip, compared with analytic
predictions. See Figure SX.d description.
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Fig. S-ker-e. Tonga-Kermadec b-value stress-ratio estimate.

b-value and thrust-to—strike-slip stress-ratio estimates for the Tonga-Kermadec subduction zone. See Figure
SX.e description.
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Fig. S-kur-a. Kuriles tectonic setting and earthquake distribution.

Regional map and regime-colored earthquake distribution for the Kuriles subduction zone. See Figure SX.a
description for plotted quantities and symbol definitions.
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16.27% of seismic moment (6.55e+29 dyne-cm) from Partitioned events
10 3 ®

X A :
° ° R Optimal R# Vs RM + égﬁﬁdt/

: ®
:. .. * o © I
. ) ®e
9 - $ e ’ 60 - . //
{ ® @ /.
{ ® < (] I : /,
: ® (d ' =] C :
: ®e ) 0?2 ®©
8- L. L0t & |
3 o % | e
3 ®e 0] ® : :
e e ° % o I o \:' . I n%
: o o %o ° : Lo :
- . o
7 : @ o o w—— Count: Ry =5.85 °
{ ® o ®q e ° # m— Moment: RM=4.40
_— : . . : ! v .
> ® o o 99 o 5 0w coverages !
= : e o° ® & 2l g
3 6 : L4 ° oo 0 12,3 45678910 :¢
g “ & (o) (<] o
el M /’ RoValue o ©
o . 7’ i :.. e ©° ‘
0] °% ©
v 5 4 [¢0) ° ~ - -
g ° @ Anomalous (Mw<6.0): 745
o ° ¢ Anomalous (6.0=Mw<6.5): 51
N « @ Anomalous (6.5=Mw<7.0): 9
pud ] Anomalous (7.0sMw<8.0): 2
8 4 4 . ° o Anomalous (Mw=8.0): 1
— 00 © Non-Partition (Mw<6.0): 176
[}
o

e ¢ O Non-Partition (6.0=Mw<6.5): 19
O Non-Partition (6.5=Mw<7.0): 5

e O Non-Partition (7.0=Mw<8.0): 2
31 ) @ Partitioned (Mw<6.0): 644
% ¢ Partitioned (6.0sMw<6.5): 79
o © @ Partitioned (6.5sMw<7.0): 27
° o Partitioned (7.0sMw<8.0): 13
2 - ° * Partitioned (Mw=8.0): 2
Ll -0 R# & RM: 117
i + RMonly: 78

m— 1:1 line
..... ’ R# band (90%): [1.07, 9.73]
14 ° o © = R#(count) = 5.85 (32.4%)
RM (moment) = 4.40 (68.9%)
¢ R_width_count_min
® & R_width_count_max

0 1 2 3 4 5 6 7 8 9 10
Rg (convergence obliquity)

Fig. S-kur-c. Kuriles regime classification in RB-Ra space.

Normalized regime diagram showing partitioned, non-partitioned, and anomalous events, with R#, Ry, and
R#90% interval. See Figure SX.c description.
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Earthquake slip obliquity and convergence obliquity plotted against slab dip, compared with analytic
predictions. See Figure SX.d description.
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Fig. S-kur-e. Kuriles b-value stress-ratio estimate.

b-value and thrust-to—strike-slip stress-ratio estimates for the Kuriles subduction zone. See Figure SX.e
description.
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Fig. S-man-b. Manilla seismicity relative to Slab2.

Map-view and trench-normal cross-sections showing earthquake distributions relative to the Slab2 interface.
See Figure SX.b description.
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Fig. S-man-c. Manilla regime classification in Rp-Ra space.

Normalized regime diagram showing partitioned, non-partitioned, and anomalous events, with R#, Ry,, and

R#90% interval. See Figure SX.c description.
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Earthquake slip obliquity and convergence obliquity plotted against slab dip, compared with analytic
predictions. See Figure SX.d description.
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Fig. S-man-e. Manilla b-value stress-ratio estimate.

b-value and thrust-to—strike-slip stress-ratio estimates for the Manilla subduction zone. See Figure SX.e
description.
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Fig. S-phi-a. Philippines tectonic setting and earthquake distribution.

Regional map and regime-colored earthquake distribution for the Philippines subduction zone. See Figure SX.a
description for plotted quantities and symbol definitions.
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Fig. S-phi-b. Philippines seismicity relative to Slab2.

Map-view and trench-normal cross-sections showing earthquake distributions relative to the Slab2 interface.
See Figure SX.b description.
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Fig. S-phi-c. Philippines regime classification in RB-Ra space.

Normalized regime diagram showing partitioned, non-partitioned, and anomalous events, with R#, Ry, and
R#90% interval. See Figure SX.c description.
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Fig. S-phi-d. Philippines obliquity—dip comparison.

Earthquake slip obliquity and convergence obliquity plotted against slab dip, compared with analytic
predictions. See Figure SX.d description.
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Fig. S-phi-e. Philippines b-value stress-ratio estimate.

b-value and thrust-to—strike-slip stress-ratio estimates for the Philippines subduction zone. See Figure SX.e
description.
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tectonic setting and earthquake
distribution.

Regional map and regime-colored
earthquake distribution for the
Ryuku-Nankai subduction zone. See
Figure SX.a description for plotted
quantities and symbol definitions.
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Map-view and trench-normal cross-sections showing
earthquake distributions relative to the Slab2 interface.
See Figure SX.b description.
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ryu: Rg vs Rq [N=286]
Partitioned: N=162 (57%) vs Non-partition: N=12 (4%)
65.50% of seismic moment (2.12e+27 dyne-cm) from Partitioned events
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Fig. S-ryu-c. Ryuku-Nankai regime classification in RB-Ra space.

Normalized regime diagram showing partitioned, non-partitioned, and anomalous events, with R#, Ry,, and
R#90% interval. See Figure SX.c description.
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Fig. S-ryu-e. Ryuku-Nankai b-value stress-ratio estimate.

b-value and thrust-to—strike-slip stress-ratio estimates for the Ryuku-Nankai subduction zone. See Figure SX.e
description.
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Fig. S-sam-b. South America seismicity relative to Slab2.

Map-view and trench-normal cross-sections showing earthquake distributions relative to the Slab2 interface.

See Figure SX.b description.
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sam: Rg vS Ry [N=1062]
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Fig. S-sam-c. South America regime classification in Rp-Ra space.

Normalized regime diagram showing partitioned, non-partitioned, and anomalous events, with R#, Ry,, and
R#90% interval. See Figure SX.c description.
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Fig. S-sam-d. South America obliquity—dip comparison.

Earthquake slip obliquity and convergence obliquity plotted against slab dip, compared with analytic
predictions. See Figure SX.d description.



sam: b-value diagnostics and stress-ratio uncertainty (Supplementary)
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sam: linking b-value stress ratio to force ratio via depth & dip
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Fig. S-sam-e. South America b-value stress-ratio estimate.

b-value and thrust-to—strike-slip stress-ratio estimates for the South America subduction zone. See Figure SX.e
description.
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Fig. S-sco-a. Scotia tectonic setting and earthquake distribution.

Regional map and regime-colored earthquake distribution for the Scotia subduction zone. See Figure SX.a
description for plotted quantities and symbol definitions.
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Fig. S-sco-b. Scotia seismicity relative to Slab2.

Map-view and trench-normal cross-sections showing earthquake distributions relative to the Slab2 interface.
See Figure SX.b description.
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Fig. S-sco-c. Scotia regime classification in RB-Ra space.

Normalized regime diagram showing partitioned, non-partitioned, and anomalous events, with R#, Ry,, and
R#90% interval. See Figure SX.c description.
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Fig. S-sco-d. Scotia obliquity—dip comparison.

Earthquake slip obliquity and convergence obliquity plotted against slab dip, compared with analytic
predictions. See Figure SX.d description.



sco: b-value diagnostics and stress-ratio uncertainty (Supplementary)
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S-sco-e. Scotia b-value stress-ratio estimate.

b-value and thrust-to—strike-slip stress-ratio estimates for the Scotia subduction zone. See Figure SX.e
description.
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Fig. S-sol-a. Solomons tectonic setting and earthquake distribution.

Regional map and regime-colored earthquake distribution for the Solomons subduction zone. See Figure SX.a
description for plotted quantities and symbol definitions.
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Fig. S-sol-b. Solomons seismicity relative to
Slab2.

Map-view and trench-normal cross-sections showing
earthquake distributions relative to the Slab2 interface. See
Figure SX.b description.
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sol: Rg vs Ry [N=834]
Partitioned: N=773 (93%) vs Non-partition: N=26 (3%)
99.06% of seismic moment (5.09e+28 dyne:cm) from Partitioned events
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Fig. S-sol-c. Solomons regime classification in RB-Ra space.

Normalized regime diagram showing partitioned, non-partitioned, and anomalous events, with R#, Ry, and
R#90% interval. See Figure SX.c description.
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Earthquake slip obliquity and convergence obliquity plotted against slab dip, compared with analytic
predictions. See Figure SX.d description.



sol: b-value diagnostics and stress-ratio uncertainty (Supplementary)

(A1) Thrust: b vs Mc and N(M=Mc) + non-cum FMD

(B) Cumulative Gutenberg-Richter distributions

m--‘ 0~ b(Mc) MLE L 102 3.0 ©  Thrust Mce5.00, Nw942, be0.68+0.02 data
1.4 ] L = = chosen Mc=5.00 w— Thrust Mc=5.00, N=942, b=0.6820.02 MLE fit (b=0.68)
. Mc£0.2 (thrust) © S5 Mc=5.00, N=181, b=0.8120.05 data
-‘l - N(Mz=Mc) 2.54 w— 5S MC=5.00, N=181, b=0.81£0.05 MLE fit (b=0.81)
non-cumulative FMD -
1.2 1
F107 _ . 2.0
g 2
3] .
b4 % s 1.5
° 0.8 Z gg
’ L1t 2104
06 \
. L.-‘ 0.54
\
\
0.4 - (Envelope b-range @ Mc+0.2 (N=200): (0.5, 0.74) . F10° 0.04
45 5.0 5.5 6.0 6.5 7.0 7.5 8.0 5.0 5.5 6.0 6.5 7.0 7.5 8.0
Mc Mw
(A2) Upper-plate strike-slip: b vs Mc and N(M=Mc) + non-cum FMD (C) Stress ratio vs Mc(SS) (thrust Mc fixed at 5.00)
121 EEmag: ~8~ biMc) MLE ~e~ median o_th/o_SS (MC) :
+ 55 MAXC Mc=5.00 16-84%
114 | Mc£0.2 (SS) 2,501 5-95%
& NMaMc) P10’ 55 MAXC Mc=5.00
non-cumulative FMD
104 2.25 4 ratiog, (median) @ M3 =5.00: 1.32
) 16-84% @ M55 = 5.00: 1.17-1.50
= @ 2.00 5-95% @ Mc_S5=5.00: 1.09-1.66
0.9 g w»n“ min-max of medians (Mc£0.2): 0.
o = o .
p= | T 2 .
Z 038 s 51751 4
5 " SUN-
= I
074 \ % °1s04
\
-y
0.6 % 1.25 1
gy
054 \ 1.00 4
(Envelope b-range @ Mc+0.2 (N=10): [0.67, 0.90]) ] F10° H
45 5.0 5.5 6.0 6.5 7.0 7.5 480 485 490 495 500 505 510 515 520
Mc Mc (SS)
sol: linking b-value stress ratio to force ratio via depth & dip
Depth thickness definition: 1684 (H = q_hi - q_lo) H 1 -
0.10 { |Thrust depth g-bounds: 15 6-50.6 km =3 H_th=35.0 km 1 Thlfusl (l_w-lcnS)
d |SS depth q-bounds:  12.0-34.0 km => H_ss=22.0 km | strike-slip (N=210)
Thickness ratio rH = H_th/H ss = 159 |
Mean dip = 37.6°, 1/sin(dip] = 1.64 1
Area ratio rA ~ rHfsin(dip) = 2.61 1
Stress ratio (T = o_thjo_SS (from b) = 1.32 !
0.08 { |Force ratio from bR force,b = rT*rA = 3.43 :
Sensitivity ri (IQR 25-75). 1.93 | rH (5-95): 1. 30
Kinematic R# “369 i L . :
z - 1
2 - H
<
35 0.06 1
> 1
j::’ ]
1
3 i
° d ]
& 0.04 H
]
1
1
i
0.02 A 1
1
0.00 T -

40
Centroid depth (km)

50 70

Fig. S-sol-e. Solomons b-value stress-ratio estimate.

b-value and thrust-to—strike-slip stress-ratio estimates for the Solomons subduction zone. See Figure SX.e

description.
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Fig. S-sum-a. Sumatra tectonic setting and earthquake distribution.

Regional map and regime-colored earthquake distribution for the Sumatra subduction zone. See Figure SX.a
description for plotted quantities and symbol definitions.
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Map-view and trench-normal cross-sections

showing earthquake distributions relative to the

Slab2 interface. See Figure SX.b description.
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sum: Rg vs Ry [N=881]
Partitioned: N=761 (86%) vs Non-partition: N=35 (4%)
99.62% of seismic moment (2.08e+29 dyne-cm) from Partitioned events
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Fig. S-sum-c. Sumatra regime classification in Rp-Ra space.
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Normalized regime diagram showing partitioned, non-partitioned, and anomalous events, with R#, Ry, and
R#90% interval. See Figure SX.c description.
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Fig. S-sum-d. Sumatra obliquity—dip comparison.

Earthquake slip obliquity and convergence obliquity plotted against slab dip, compared with analytic
predictions. See Figure SX.d description.
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Fig. S-sum-e. Sumatra b-value stress-ratio estimate.

b-value and thrust-to—strike-slip stress-ratio estimates for the Sumatra subduction zone. See Figure SX.e
description.
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Fig. S-van-a. Vanuatu tectonic setting and earthquake distribution.

Regional map and regime-colored earthquake distribution for the Vanuatu subduction zone. See Figure SX.a
description for plotted quantities and symbol definitions.
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Fig. S-van-b. Vanuatu seismicity relative to Slab2.

Map-view and trench-normal cross-sections showing earthquake distributions relative to the Slab2 interface.
See Figure SX.b description.



van: Rg vs Ry [N=732]
Partitioned: N=440 (60%) vs Non-partition: N=38 (5%)
56.63% of seismic moment (4.25e+28 dyne-cm) from Partitioned events
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Fig. S-van-c. Vanuatu regime classification in RB-Ra space.

Normalized regime diagram showing partitioned, non-partitioned, and anomalous events, with R#, Ry, and
R#90% interval. See Figure SX.c description.
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Fig. S-van-d. Vanuatu obliquity—dip comparison.
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Earthquake slip obliquity and convergence obliquity plotted against slab dip, compared with analytic
predictions. See Figure SX.d description.
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van: linking b-value stress ratio to force ratio via depth & dip
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Fig. S-van-e. Vanuatu b-value stress-ratio estimate.

b-value and thrust-to—strike-slip stress-ratio estimates for the Vanuatu subduction zone. See Figure SX.e
description.



GLOBAL: Rg vs Ry [N=10383]
Partitioned: N=7030 (68%) vs Non-partition: N=694 (7%)
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