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Fig. 1

Different Crust — Mantle transition zone models (a) and corresponding theoretical

receive functions with different Gaussian coefficients (b, c)

W PR B Ps/P . PpPs/P JR I o 3 22 51 K
HARLCH AL P RS o P &, 25 6 =1.0 B, 3
TS 70 (14) Se Ak 08 iy X6 IO 1) B2 WS PRI Ps/ P 4R T
P22 R K, 47 78 TR0 0 {80 A 750 57 0 3k 90 A7 ok
6 I NS PR ALY PpPs/ P R HE B A TR Y
MG =3.0 I, WS R L A FE 08 5 AT R0k
PRI Ps/P YRR L B AR TR B B Fe g ok YT, T
L S 7 A TR 5 i o 36 Al T X 7 22 WA oK B PpPs/ P
P L T S ARG T A o e sk Y

T I AN () 28 Y 70 1 3k I ol AR AS [R) B3 T 1Y

PSRBT H - BN (R 1), S5REHL,
SR 5E 0 ok I A 2 WA pR RIOTS B) 0 5 IR R R
Vo/ Vs SHENE SRR (JEEH 38 km, %
N 1.78) —FF, HRZHRA R, #i
U8 TR R 38 A R 2 W o W A A SO PR B V. Vg FHEL S
WFE V,/ Ve 220K, (Hb7e R 22 3 8, AR
THEMNAELHSEIEE, Hrb, W2 8 5e gt
WE H — k B MARAS I 3 58 52 B A 3 T o o 7 42
AT RS 5 T ) T ok Y A A5 3] A b e
W A3 1) T g 2 T 02 30 o D TR

R EETEFEIEWEE H -« BNERANERIRIELENZ I

Tab. 1 Impact of the Crust — Mantle transition zone on the receiver functions H — k stacking results and phase amplitude ratios

MR (FHATRED H/km Ve/ Vs dH/km d (Vp/Vs) Ps/P R I LL PpPs/P JiR I L
REM (6=1.0) 38.0 1.78 0 0 0.304 0.296
WiAER (6=1.0) 34.46 1.77 -3.54 -0.01 0.29 0. 191
BIEA (G=1.0) 35.53 1.77 -2.47 -0.01 0.276 0.17
REA (6=3.0) 38.0 1.78 0 0 0.307 0.29
#WiAER (G =3.0) 35.25 1.76 -2.75 -0.02 0.2 0. 066
BIER (G=3.0) 33.92 1.83 -4.08 0.05 0.163 0. 263

1.2 BB LB RS Ps/P B PpPs/HR0E L K 3t
=EERITENTH

A SCHE FA AR U T ol ol XY 31 A [ Fi
SRR B I RR = o B, BRI b Ll MR
BB 11 AN S 6 3510 5% 2 1Y 2017—2020

SRR P E BRSO R S R R
WEFEBE T 2018—2020 4FSEfE A B i 12 AN s HuR=
L B A B DL R [ b Jot 5 b ek 4y 2
BFFE T A BB 8 AN SR AR £ 10 SRk 2 Y 2018—
2019 ARy EEE (B12) o 2T EdsdE, MIGEH



44 o

KT5.59%, ZHhEELE 30° ~90° b2 Ff (&
3a), SR HIBF Ik SR8 AR AR HGA P 2 i
20 s FIZJ5 100 s P32 ICT AN [R5 25 A 22 1A PR 48
FEN THHBR Moho TAT =35 2 52 A0 AN ¥ BA7 24 0 5% 12 A1) I8
WZa, SHEEE 4 978 Sl ok Bt 47 PR g )9 —
b, SRIGHEI A4 H BN — A RS,
FIas BB, & 3b B T A& RECF,
B BT B R B NS WY

X B B NG S W R B Y, 225 0 i
2 (2025) RNZIZNREL H - k BINT LKA
IMFE R E S V. Ve 8553, e F il Ps LK
PpPs Z VR IE I R BOE B, SR 5 12 ) 1t BUE
i Bl P 6T 7 1 e R R MR B, #R 1 S i 2 % 20k
PRECEAT T HR I U — 1k, HORE e i B2 B B KR
WEEL 230l ELHEAE 20 PREL Moho THT Ps #5455 4 5
Hik P U IRIEEUAE (Ps/P ¥RIELL) LK PpPs £k
PERAH 5 Ak P U RIE HE (PpPs/P FRIRLL) . A<
X —HHET 3R RE (6=1, 2, 3) %
TF AR Hh5e 5 22 A] (9 de R 22 M8H, T 3R1E
b JEE B BE AR AR AL

W% 48 %
98.2°E 98.4° 98.6° 98.8°
T T 25.55°N
252
1 24.8°

[Fp — 3z A gl O wEas Ons Owms |

B2 ML RWE &35, Kl ARESH
Fig.2 Seismic stations, volcanoes and the earthquake

distribution in Tengchong volcanic area
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Fig. 3 Epicenter distribution of teleseismic events used in this study (a) and stacked receiver functions

for each station with different Gaussian coefficients (b)
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Abstract

The Crust — Mantle transition zone serves as a critical interface for the exchange of material and energy between
the Earth’s Crust and Mantle, closely tied to deep processes and tectonic evolution in the region. This study extracts
characteristics of crustal thickness variation with frequency from receiver functions H — k stacking beneath 31 seis-
mic stations in the Tengchong volcanic area, as well as the Ps/P and PpPs/P amplitude ratios of the receiver func-
tions. It reveals that the Heikongshan — Randengsi area to the north of the Yingjiang fault and the Shabatai area to
the south exhibit lower amplitude ratios and a crustal thickness difference of approximately 2 km compared to sur-
rounding regions. Combining these observations with previous findings of relatively thin Crust and high V,/V, ratios
in these two areas suggests a thick Crust — Mantle transition zone, hypothesized as conduits for Mantle material into
the Crust. Building on previous findings of extensive low — velocity features in the upper, middle, and lower Crust
of the region, this paper postulates that magma from the Mantle likely ascends through the Crust along the Teng-
chong volcanic area, specifically through the regions of Heikongshan — Randengsi and Shabatai. Subsequently, it
enriches and laterally spreads within the lower, middle, and upper Crust, eventually erupting onto the surface
through multiple channels.

Keywords: Tengchong volcano area; amplitude ratios of receiver functions; crustal thickness; Crust — Mantle

transition zone; Mantle upwelling conduits



