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Introduction

We provide supporting information showing extended analysis: Text ST shows how
we derive the amplitudes and polarities of different phases in the receiver functions
using reflection and transmission coefficients; Text S2 shows how we adjust the
traveltimes in the # —vp — H stacks when sediment presents; Figure S1 and Figure
S2 show the mean power spectra and coherence on vertical and radial components
at each station, respectively; Table S1 shows detailed information of each station.


https://www.codecogs.com/eqnedit.php?latex=%5Ckappa-v_p-H#0
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16 Text S1
17 Text S1-A: Reflection and Transmission Coefficient Matrices
18 Seismic reflection and transmission coefficients depend on the seismic wave velocities and
19 densities on either side of the boundary and on the incident wave horizontal slowness, or ray
20 parameter. The coefficients are given by (Aki and Richards 2002; Lay and Wallace 1995):

Ryp = [(bna, — enay) F — (a + dna,ns,) Hp] /D

Rps = =210, (ab + cdija, s, )p(0n/B1)]/ D

Rys = —[(bng, — cng,) E = (a + bays, )Gp*]/ D

Ryp = —[2n3, (ab + cdna,mp, )p(B1/a1)]/ D

Top = [2p170, F(a1/2)]/ D

Tps = [2p110, Hp(a1/ B2)]/ D

Tss = [2p1mp, E(az/B2)]/ D

Top = —[2p1m5,Gp(2/B1)]/ D
21 where

a = pa(1 = 283p") — pr(1 - 28{p°)

b= pa(1 = 26p°) + 2p1 Bp’

c=pi(1=251p%) + 2p2 657"

d = 2(p2f5 — p137)

E = bne, + cna,

F = bng, + cng,

G = a — dna, 73,

H = a — dna,ng,

D = EF + GHp?


https://paperpile.com/c/IxmrPf/vHZHa+sltNT
https://www.codecogs.com/eqnedit.php?latex=R_%7Bpp%7D%3D%5B(b%5Ceta_%7B%5Calpha_1%7D-c%5Ceta_%7B%5Calpha_2%7D)F-(a%2Bd%5Ceta_%7B%5Calpha_1%7D%5Ceta_%7B%5Cbeta_2%7D)Hp%5E2%5D%2FD#0
https://www.codecogs.com/eqnedit.php?latex=R_%7Bps%7D%3D-2%5B%5Ceta_%7B%5Calpha_1%7D(ab%2Bcd%5Ceta_%7B%5Calpha_2%7D%5Ceta_%7B%5Cbeta_2%7D)p(%5Calpha_1%2F%5Cbeta_1)%5D%2FD#0
https://www.codecogs.com/eqnedit.php?latex=R_%7Bss%7D%3D-%5B(b%5Ceta_%7B%5Cbeta_1%7D-c%5Ceta_%7B%5Cbeta_2%7D)E-(a%2Bb%5Ceta_%7B%5Calpha_2%7D%5Ceta_%7B%5Cbeta_1%7D)Gp%5E2%5D%2FD#0
https://www.codecogs.com/eqnedit.php?latex=R_%7Bsp%7D%3D-%5B2%5Ceta_%7B%5Cbeta_1%7D(ab%2Bcd%5Ceta_%7B%5Calpha_2%7D%5Ceta_%7B%5Cbeta_2%7D)p(%5Cbeta_1%2F%5Calpha_1)%5D%2FD#0
https://www.codecogs.com/eqnedit.php?latex=T_%7Bpp%7D%3D%5B2%5Crho_1%5Ceta_%7B%5Calpha_1%7DF(%5Calpha_1%2F%5Calpha_2)%5D%2FD#0
https://www.codecogs.com/eqnedit.php?latex=T_%7Bps%7D%3D%5B2%5Crho_1%5Ceta_%7B%5Calpha_1%7DHp(%5Calpha_1%2F%5Cbeta_2)%5D%2FD#0
https://www.codecogs.com/eqnedit.php?latex=T_%7Bss%7D%3D%5B2%5Crho_1%5Ceta_%7B%5Cbeta_1%7DE(%5Calpha_2%2F%5Cbeta_2)%5D%2FD#0
https://www.codecogs.com/eqnedit.php?latex=T_%7Bsp%7D%3D-%5B2%5Crho_1%5Ceta_%7B%5Cbeta_1%7DGp(%5Calpha_2%2F%5Cbeta_1)%5D%2FD#0
https://www.codecogs.com/eqnedit.php?latex=a%3D%5Crho_2(1-2%5Cbeta_2%5E2p%5E2)-%5Crho_1(1-2%5Cbeta_1%5E2p%5E2)#0
https://www.codecogs.com/eqnedit.php?latex=b%3D%5Crho_2(1-2%5Cbeta_2%5E2p%5E2)%2B2%5Crho_1%5Cbeta_1%5E2p%5E2#0
https://www.codecogs.com/eqnedit.php?latex=c%3D%5Crho_1(1-2%5Cbeta_1%5E2p%5E2)%2B2%5Crho_2%5Cbeta_2%5E2p%5E2#0
https://www.codecogs.com/eqnedit.php?latex=d%3D2(%5Crho_2%5Cbeta_2%5E2-%5Crho_1%5Cbeta_1%5E2)#0
https://www.codecogs.com/eqnedit.php?latex=E%3Db%5Ceta_%7B%5Calpha_1%7D%2Bc%5Ceta_%7B%5Calpha_2%7D#0
https://www.codecogs.com/eqnedit.php?latex=F%3Db%5Ceta_%7B%5Cbeta_1%7D%2Bc%5Ceta_%7B%5Cbeta_2%7D#0
https://www.codecogs.com/eqnedit.php?latex=G%3Da-d%5Ceta_%7B%5Calpha_1%7D%5Ceta_%7B%5Cbeta_2%7D#0
https://www.codecogs.com/eqnedit.php?latex=H%3Da-d%5Ceta_%7B%5Calpha_2%7D%5Ceta_%7B%5Cbeta_1%7D#0
https://www.codecogs.com/eqnedit.php?latex=D%3DEF%2BGHp%5E2#0
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22 Text S1-B: Amplitude and Polarity of Phases in Ocean Models
23 Assuming unit amplitude of incoming teleseismic P wave beneath the LAB:
24 For model M1, the amplitude and polarity of each phase is given by:
P,S = TFrTf”

2
PP, S= | [[7"" |RETRYS

=1

2
PSS = [[7"" |RERS®

=1

PS = TPSTSS

2

PpS= | [[T"" |REFTYPRISTSS
=1
2

PSS = [[T"" | RE TS RISTSS

i=1

25 using the reflection and transmission coefficients for each layer given in Text S1-A. Note
26 that 1,2 and 3 in the subscript of T and R indicate transmission and reflection coefficients

27 on top of the asthenosphere, uppermost mantle and crust, respectively.
28 For model M2:
PnS =TTy T3

3
PR, S = [[T"" | RI" TP RESTSS

i=1

3
PSS = []7"" | RIS TS RISTSS
=1
RS = TISTTSS

3 3 3
ppS=|[Iz"" | R\ ] 7" |RYS( T[] 7°°

i=1 =2 =2


https://www.codecogs.com/eqnedit.php?latex=P_mS%3DT_1%5E%7BPP%7DT_2%5E%7BPP%7D#0
https://www.codecogs.com/eqnedit.php?latex=PP_mS%3D%5CBigg(%5Cprod_%7Bi%3D1%7D%5E2T_i%5E%7BPP%7D%5CBigg%20)%5Cmathbf%7BR%7D_3%5E%7BPP%7DR_2%5E%7BPS%7D#0
https://www.codecogs.com/eqnedit.php?latex=%20PS_mS%20%3D%5CBigg%20(%5Cprod_%7Bi%3D1%7D%5E2%20T_i%5E%7BPP%7D%5CBigg%20)%20%5Cmathbf%7BR%7D_3%5E%7BPS%7DR_2%5E%7BSS%7D%20#0
https://www.codecogs.com/eqnedit.php?latex=P_lS%3DT_1%5E%7BPS%7DT_2%5E%7BSS%7D#0
https://www.codecogs.com/eqnedit.php?latex=PP_lS%3D%5CBigg(%5Cprod_%7Bi%3D1%7D%5E2T_i%5E%7BPP%7D%5CBigg)%20R_3%5E%7BPP%7D%5Cmathbf%7BT%7D_2%5E%7BPP%7D%5Cmathbf%7BR%7D_1%5E%7BPS%7DT_2%5E%7BSS%7D#0
https://www.codecogs.com/eqnedit.php?latex=PS_lS%3D%5CBigg(%5Cprod_%7Bi%3D1%7D%5E2T_i%5E%7BPP%7D%5CBigg)%20R_3%5E%7BPS%7D%5Cmathbf%7BT%7D_2%5E%7BSS%7D%5Cmathbf%7BR%7D_1%5E%7BSS%7DT_2%5E%7BSS%7D#0
https://www.codecogs.com/eqnedit.php?latex=P_mS%3DT_1%5E%7BPP%7DT_2%5E%7BPS%7DT_3%5E%7BSS%7D#0
https://www.codecogs.com/eqnedit.php?latex=PP_mS%3D%5CBigg(%5Cprod_%7Bi%3D1%7D%5E3T_i%5E%7BPP%7D%5CBigg)R_4%5E%7BPP%7D%5Cmathbf%7BT%7D_3%5E%7BPP%7D%5Cmathbf%7BR%7D_2%5E%7BPS%7DT_3%5E%7BSS%7D#0
https://www.codecogs.com/eqnedit.php?latex=PS_mS%3D%5CBigg(%5Cprod_%7Bi%3D1%7D%5E3T_i%5E%7BPP%7D%5CBigg)R_4%5E%7BPS%7D%5Cmathbf%7BT%7D_3%5E%7BSS%7D%5Cmathbf%7BR%7D_2%5E%7BSS%7DT_3%5E%7BSS%7D#0
https://www.codecogs.com/eqnedit.php?latex=P_lS%3DT_1%5E%7BPS%7DT_2%5E%7BSS%7DT_3%5E%7BSS%7D#0
https://www.codecogs.com/eqnedit.php?latex=PP_lS%3D%5CBigg(%5Cprod_%7Bi%3D1%7D%5E3T_i%5E%7BPP%7D%5CBigg)R_4%5E%7BPP%7D%5CBigg(%5Cprod_%7Bi%3D2%7D%5E3%5Cmathbf%7BT%7D_i%5E%7BPP%7D%5CBigg)R_1%5E%7BPS%7D%5CBigg(%5Cprod_%7Bi%3D2%7D%5E3T_i%5E%7BSS%7D%5CBigg)#0
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3 3 3
PSZS — H fIviPP Rfs H TZSS Rfs H T;SS
1=1 1=2 =2

Note that 1, 2, 3 and 4 in the subscript of T and R indicate transmission and reflection
coefficients on top of the asthenosphere, uppermost mantle, crust and sediment,
respectively.

all bold-font reflection and transmission coefficients ( R, T) indicate downgoing incidence
(RPS, T = R, TSS), otherwise upgoing (RSS; T5% = RS, TSS).


https://www.codecogs.com/eqnedit.php?latex=PS_lS%3D%5CBigg(%5Cprod_%7Bi%3D1%7D%5E3T_i%5E%7BPP%7D%5CBigg)R_4%5E%7BPS%7D%5CBigg(%5Cprod_%7Bi%3D2%7D%5E3%5Cmathbf%7BT%7D_i%5E%7BSS%7D%5CBigg)R_1%5E%7BSS%7D%5CBigg(%5Cprod_%7Bi%3D2%7D%5E3T_i%5E%7BSS%7D%5CBigg)#0
https://www.codecogs.com/eqnedit.php?latex=%5Cmathbf%7BR%2CT%7D#0
https://latex-staging.easygenerator.com/eqneditor/editor.php?latex=%5Cmathbf%7BR%7D%5E%7BPS%7D%20%2C%20%5Cmathbf%7BT%7D%5E%7BSS%7D%20%3D%20%20%5Cmathbf%7BR%7D%5E%7B%5C%60S%5C%27P%7D%20%2C%20%5Cmathbf%7BT%7D%5E%7B%5C%60S%5C%60S%7D#0
https://latex-staging.easygenerator.com/eqneditor/editor.php?latex=R%5E%7BSS%7D%2CT%5E%7BSS%7D%20%3D%20R%5E%7B%5C%27S%5C%60S%7D%2CT%5E%7B%5C%27S%5C%27S%7D#0
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Text S2: Time Correction in the Presence of Sediments

Due to the delay effects of the sedimentary layer, the stacking and linear search technique
described in section 2.x would fail if time delays associated with the sedimentary layer are not
corrected for (Yeck, Sheehan, and Schulte-Pelkum 2013). Following (Yu et al. 2015), we
adjust equation (6)-(7) to accommodate for the time delays:

zpms (pi) = tpms(pi) + 0t(p:) (Sla)
Vppms(Pi) = Uppms(pi) + At(pi) — 3t(pi) (S1b)
t' psms(Pi) = tppms(Pi) + At(p;) + 0t(p;) (Slc)
~ A+ B
tppms(pi) = 15 (thS’(pi) - 515) + At(p;) — ot(ps)

(S2a)
~ 2A
tpsms(pi) = 1B (thS(pi) - 5t> + At(p:)

(S2b)

where At(Pi) and 6t(Pi) is the two-way travel time of the reverberations in the sediment
and the time delay (relative to the direct P) of the PAS phase (Ps conversion from the bottom
of sediment), respectively:

2H,,
At(p;) = 4 /11— v2 dp?
Useea - (S3a)
HS d |/ Hs d |/
6t(pz) - v - 1 o ,Ugsedl)l2 - ) - 1 o /Ugsedz?z2
Ssed Psed (S3b)

After the correction for the travel times associated with sediment, the station is virtually
downward projected to the bottom of the sedimentary layer. The aforementioned stacking
for £ and Yp and the linear search for H can then be implemented to determine the
sub-sediment crustal structure.

For the linear search for the thickness of Moho to LAB, we simply modify equation (9) by
substituting the Moho-associated travel times by the time-corrected ones defined in equation

(S1a)-(Slc):
~ 2 H ~ ~
= tps() = t'ps(pi) + —22(A,, — By)

Upm (543)
= < Hpap , ; A
tlg = tPPlS(pi) = t/PmS(pi) + — (Am + B)
Upp, (S4b)

Then HLAB can be determined using the linear search defined in equation (8).


https://paperpile.com/c/IxmrPf/3DCID
https://paperpile.com/c/IxmrPf/jciYk
https://www.codecogs.com/eqnedit.php?latex=%5Cwidetilde%7Bt%27%7D_%7BPmS%7D(p_i)%20%3D%20t%27_%7BPmS%7D(p_i)%2B%5Cdelta%20t(p_i)#0
https://www.codecogs.com/eqnedit.php?latex=%5Cwidetilde%7Bt%27%7D_%7BPPmS%7D(p_i)%20%3D%20t%27_%7BPPmS%7D(p_i)%2B%5CDelta%20t(p_i)-%5Cdelta%20t(p_i)#0
https://www.codecogs.com/eqnedit.php?latex=%5Cwidetilde%7Bt%27%7D_%7BPSmS%7D(p_i)%20%3D%20t%27_%7BPPmS%7D(p_i)%2B%5CDelta%20t(p_i)%2B%5Cdelta%20t(p_i)#0
https://www.codecogs.com/eqnedit.php?latex=%5Cwidetilde%7Bt%7D_%7BPPmS%7D(p_i)%20%3D%20%5Cfrac%7BA%2BB%7D%7BA-B%7D%20%5CBigg(%20t_%7BPmS%7D(p_i)-%5Cdelta%20t%20%5CBigg)%2B%5CDelta%20t(p_i)-%5Cdelta%20t(p_i)#0
https://www.codecogs.com/eqnedit.php?latex=%5Cwidetilde%7Bt%7D_%7BPSmS%7D(p_i)%20%3D%20%5Cfrac%7B2A%7D%7BA-B%7D%5CBigg(t_%7BPmS%7D(p_i)-%5Cdelta%20t%20%5CBigg)%2B%5CDelta%20t(p_i)#0
https://www.codecogs.com/eqnedit.php?latex=%5CDelta%20t(p_i)#0
https://www.codecogs.com/eqnedit.php?latex=%5Cdelta%20t(p_i)#0
https://www.codecogs.com/eqnedit.php?latex=%5CDelta%20t(p_i)%3D%5Cfrac%7B2H_%7Bsed%7D%7D%7Bv_%7Bs_%7Bsed%7D%7D%7D%5Csqrt%7B1-v%5E2_%7Bs_%7Bsed%7D%7Dp_i%5E2%7D#0
https://www.codecogs.com/eqnedit.php?latex=%5Cdelta%20t(p_i)%3D%5Cfrac%7BH_%7Bsed%7D%7D%7Bv_%7Bs_%7Bsed%7D%7D%7D%5Csqrt%7B1-v%5E2_%7Bs_%7Bsed%7D%7Dp_i%5E2%7D-%5Cfrac%7BH_%7Bsed%7D%7D%7Bv_%7Bp_%7Bsed%7D%7D%7D%5Csqrt%7B1-v%5E2_%7Bp_%7Bsed%7D%7Dp_i%5E2%7D#0
https://www.codecogs.com/eqnedit.php?latex=%5Ckappa#0
https://www.codecogs.com/eqnedit.php?latex=v_p#0
https://www.codecogs.com/eqnedit.php?latex=H#0
https://www.codecogs.com/eqnedit.php?latex=t%27_1%3D%5Cwidetilde%7Bt%7D_%7BP_lS%7D(p_i)%3D%5Chat%7B%5Cwidetilde%7Bt%27%7D%7D_%7BP_mS%7D(p_i)%2B%5Cfrac%7BH_%7BLAB%7D%7D%7B%5Chat%7Bv_p%7D_m%7D(%5Chat%7BA%7D_m-%5Chat%7BB%7D_m)#0
https://www.codecogs.com/eqnedit.php?latex=t%27_2%3D%5Cwidetilde%7Bt%7D_%7BPP_lS%7D(p_i)%3D%5Chat%7B%5Cwidetilde%7Bt%27%7D%7D_%7BP_mS%7D(p_i)%2B%5Cfrac%7BH_%7BLAB%7D%7D%7B%5Chat%7Bv_p%7D_m%7D(%5Chat%7BA%7D_m%2B%5Chat%7BB%7D_m)#0
https://www.codecogs.com/eqnedit.php?latex=H_%7BLAB%7D#0
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59 Figure S1
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60 Figure S1. Mean power spectra for all events used at each station in this study. Black, blue and red

671 lines indicate vertical, radial and transverse components, respectively; solid colors and lighter colors
62 indicate P wave signal and pre-event noise, respectively. The spectra of P wave signal was calculated
63 fora 120 s long time window starting 20 s before the P wave arrival; the spectra of pre-event noise

64 was calculated for a 120 s long time window starting 180 s before the P wave arrival.
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65 Figure S2
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66 Figure S2. Average coherence between vertical (Z) and radial (R) components of all events used at
67 each station.



68 TABLE

69 Table S1. Station information.
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Station Event No. Latitude Longitude Elev. (m) Hg,, (m)
BO1 49 10.67°N 147.50°W -5331.5 209.0
B0O2 52 11.06°N 145.71°W -5276.5 102.0
B04 49 10.46°N 146.37°W -5111.5 202.0
B05 42 10.78°N 144.85°W -5196.5 178.0
B06 42 9.71°N 147.75°W -5253.5 279.0
BO8 46 8.75°N 148.00°W -5198.5 303.0
B11 50 9.16°N 146.00°W -4889.5 245.0
B13 46 9.25°N 145.55°W -5174.5 239.0
B16 48 9.39°N 144.88°W -5077.5 228.0
B17 38 9.43°N 144.65°W -5137.5 224.0
B19 41 9.65°N 143.55°W -5058.5 195.0
B22 38 7.81°N 145.80°W -5220.5 277.0
B23 40 8.14°N 144.29°W -5115.5 258.0
B24 40 8.88°N 142.91°W -5157.5 218.0
B25 40 7.16°N 146.72°W -5109.5 304.0
B26 42 7.54°N 144.95°W -5042.5 278.0

70 *Event No. is the number of events used in RF calculation at each station; data of H
71 thicknesses, comes from the GlobSed model (Straume et al., 2019).

s 1-€. sediment



https://paperpile.com/c/eP5zIC/Afme

