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Appendix 2-1 Appendix of the naming of the super mantle tree
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B RN, TRATIE . BREWINORA:, fRE VARSI AL, BATRIE SRR R MR, ZhYiE
AOBARAE”, BORRAEENY), ARG B . BBV RS Ao, B dr iR AR, K4,
JRATIE. LRBWIRION () 8 BA HERSRMAGE K . S5 HERHR AL el Z A3, BRATTAT LU 8 LA 454
X LESER LA 54, 3K BGRIER Py A IE 2 H A o

By Rt Ta5e, BRI TANEEE, TR TWRER, MBS TER, KRR T
GBI HOERPYASAEAEAEAR T LTI Rt i 2 2R B CMEF 2-1 I 1, B 2-1 181 2D

EGG WHITE:

i i Blastoderm
Inner layer of thin albumin Nucleus of Pander

Outer layer

of thin albumin Vitelline

membrane
Fibrous layer

Chalaza Latebra
White yolk
Yellow yolk Chalaziferous layer

B 2-1 B 1 B UMEE R HIE, 5] & http://chickscope.beckman. uiuc.edu/explore/embryology/day01/the_yolk.html

BEEE 2-1 B 2 RRURALERE N E150°, S60° ] NGO M A i I i 57 85 1k (35 ) = 4 B R I (B 51 B French &5 Romanowicz,
2015)

1



b2 AT 1) i 42 DB DU R 110 P TR 5 M PR MR 308, 1k A — BRITUE RE R IR 8 3 s f1 %%
KRB 7 ks . DIRE . BA ). MR MEREFEM R, AT— BRI IEINE) /)
Wifr A IIEILR CANIEWTE . R EEWEE. &R, 2, Elards. ke KBRSk, 7 L
TR G D)7, R @Rk, B s,

1963 4, Wilson B X {#i ] mantle plume R iEf#F Hawaiian-Emperor &%% 4R 280 SR P is ) 5 181 (1)
K Z(Wilson, 1963). Morgan (1971, 1972)% ¥ Wilson M 5, #H %54 mantle plume K H #1810 A (CMB).
SRJ5, Larson (1991)f8 ] super plume — a3k B R4 N 7 KB HLIE M) i |- FHiZ3)), Maruyama (1994)7E
Larson (1991) TAE I ZER I, 3t — 2045 H HER P A7 72K B %1810 51— N plume 5 —A~F4 super plume,
Z AN super plume 73 A TR AT T 5 S AR R R U7 o BRI R AT 1E— B AIE B M 3R N AR AE A
super mantle plume (French and Romanowicz, 2015). WL =A™ super mantle plume #H 4 T HiEK ¥« R 17,
“ZA 27, A EATFRCA Jason 5 Tuzo (Burke, 2011).

1972 4, Morgen JHEMIULE] plume J&K HIRHLIE, PIRAHXSJEas . #Har#vaE EARBRESY, A
petrological %7t plume BN NI, H2, EHILLTFYRA SN, M material #rz. MiXHEIF
4, Morgen X plume Z7S PRI ERAFE A B L) plume Je3CJF R o PUEHCPIAR Pl PIRHa p i
. W TG RE, FR4ERE/NT 2.5, 1994 4F, Maruyama L% 8] mantle plume J% 1 45 .
2001 4, KentC. Condie & X mantle plume J& 18 K H 7 710 BB, BAS A BRI, KAE
B H. HARH, 2 plume MRGH REOKTHIA IR RE0, & 240K EFF: 2 plume IO REUNT
A OB R A, 8 SR EIR ETE. plume JB &G RGBUAE, 2 plume SKFVE ) EFHEE,  plume JBHIS0REH
TR . WATA, 4 plume FEb L ANBE 5 08 RF 310 BT, CrRid 5 EEBE
BAFE

Ik, Maruyama (1994)4 super mantle plume 4 4 = /2454 QR IR 5 514 2900 km. 670 km. 100
km) , T OB S B B4 E X9 100 km (Maruyama, 1994). X5 U3 Hu B R BRI . TSR FRAE
B, R, WRAERY, 1AL BRI 2 SR “AE” BETC “MHR” 8“7, H4 mantle
plume FH 7 A I A& A 2411

BTAMEH Otsu-Method 5 Gaussian Mixture Model clustering algorithm, %} French and Romanowicz(2015)
R (A BRZ AT BAGA 33 E HR AR HAT A0 B, I Volxer B 7R AbF S (1) 4 BRI FHGHIG 5 44
B 2-1 & 2 [t Jason 5 Tuzo M7 HAEAR T AMZTES CRELT UMD, AEKAE CMB b, iZ#TE(H 3] 7%
BT AP0 TR RS AR, FRATR i 2 M ZIE R (super mantle trees), 2 HIBR 1)
“RH. BAILEAE ] Kevin Burke XFE 11145 EH #K1E Jason 5 Tuzo.
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T ARFEFEATE 1600~1550 km SRS ANEE A TR HEL, ttk, FATH Jason 5 Tuzo 7E 2890~1600
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Appendix 2-2 The results of element numerical simulations and photoelastic experiments

1 DAAERT (ES) FEHEMELE: (Finite element numerical simulation program and model

parameters)
Considering the use of million years as the age unit in earth science, in the mechanical sense, the effect of the
outer core top on the lower mantle bottom belongs to statics. Therefore, we use static finite element numerical

simulation (3DEC V4.10).
(1) Model and boundary condition.

y

Appendix 2-2 Fig. 1 Model (x=64 m, y=64 m, z=30 m) are subdivided by tetrahedral elements with 4 m cell size. Red points are

point loading positions

The bottom (z=0) and its four boundaries are fixed and use displacement constraint condition. Two point loads are located at 4 (x=15 m, y=33 m, z=0 m) and B
(x=49 m, y=33 m, z=0 m); the point loadings are 1000 N along z-axis forward direction

(2) Numerical simulation results.
IDEC 4.0

oy
13443

. Prin. Stress
n

Para or

l -1 BLWIE S
4
0

1.4DXE D5
1.600C 35
EKE

Appendix 2-2 Fig. 2 Distribution nephogram of maximum principal stress slice along z-axis from bottom (0 m) to 25 m



2 MFLE#IRAL: (Principle of simulation system of photo-elastic test with two holes and model and test
parameters)

Appendix 2-2 Fig. 3 Dynamic photoelasticity physical simulation system (polarimeter ¢300 mm)

System configuration:

(1) Stroboscopic spark source (SSS)

(2) Adjustable delay meter (ADM)

(3) Main oscillato (MO)

(4) Acoustic emission source (AES)  (piezoelectric wafer 500 KHz)
(5) Optical lenses (OL)

(6) Digital video (DV)

(7) Image processing system (IPS)

Model Model Materials:optical glass

size:length Xheight X thickness
100mm X 100mm X 25mm

Z <6 = ER@EIGyE:

Lifting po]aroidl Analytical Pick up d d
lenses tablets lenses 140 140
1 1
1 1

Model & loading rack

unit:mm

(a) (b)

Appendix 2-2 Fig. 4  Principle of simulation system of photo-elastic test with two holes (a) and model and test parameters (b)
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Appendix 2-3 Supplementary notes for the comparison of low shear velocity anomaly
distribution and globe tectonics

I L HEFE AT AR Z A A S A AT AR (Morgan, 1983; O’Connor et al., 1992; Miiller et al., 1993;
Richards et al., 20000, FIH GMT £&E T A, KA Hammer #5240 T HE5RFER . XA AT
VE 5T AW B RYE T National Centers for Environmental Information (Miiller, 2008). 4= EK 2 M Bl AZ f 57 35 2 4
P54k H French and Romanowicz (2015).

W) 2R 16) 7 B 55 T 7 Mt A 7 PELFR) BT B - B8 R U T International Geomagnetic Reference Field
(IGRF), 12th Generation,

EFEZHE XMW
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Appendix 2-4 Supplementary notes for the ellipse projection of the “trunks” of the super
mantle tree at different depths and sketch of the global tectonic structure

EYE, AR 8 5 B RS 4 BRI 4 A R PG R TR R A — it Hak, FIA USGS #i
BRI F AR AT NOAA $RAL) ETOPOS Rk mfE il , £ Zuiyid i ]y sk — bRl 7y H KB AR A
iEX . R, WIESBR IS A (Wilson, 1969; Yang et al., 20200, fE ARkt X Py gk Ry b4 T =
PAYIEX

BOELNE AR, AR IR E M USRI AR (Morgan , 1983; O’Connor
and Le, 1992; Miiller et al., 1993; Richards et al., 2000), @i 47 AL H 5% X 3805 A T8 T 14 F RS 2 26
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Appendix 2-5 Supplementary notes for the geological and geophysical three-dimensional
structural model of the Qinghai-Tibet Plateau and adjacent areas

1 IEXCHE 5 BRI St 2

(1) IESCE s o, R 60 km CIESCE S APALE S RIGAR T L E AR RIB 5T R & ) 5w i,
$d kY5 T ICGEM  (International Centre for Global Earth Models) ] EGM2008 # 713757 . 60 km LA RN
R T S B R, BdE ok B Jiang Guangzheng et al. (2019).

(2) FF TR ) 53 T 5 Hh Bk P2 2 R A, — AR RS S ST 3R 43 A 80 5 VR
FEXFR. B 2-5 % 1 NFIFH GFZ (Helmholtz-Centre Potsdam - German Research Centre for Geosciences)-

ICGEM 24t EGM2008 T2 5 /137 BYER 1 43 iR A 5] I B0 S 4 sl 35 IR VR
FifF 2-5%& 1 EGM2008 PR E 1 ERENEN B S HIRERE R AR

Brin rIRREE (km)
171~300 10
151~170 20
131~150 30
111~130 40
91~110 50

71~90 60

HREEFAT 20 2050 R LR ST AL bR, AR & . ik, SO B RZ A,
XA I 4 TR B g 8 AT MU AR, FUAT Cinema 4D #EAT RIRAL MR, SRJ5, I Matlab B 4F 405
%, fa, FIF Paraview BT SRR, SRAGIESCE 5. N EEEME 55, BAHEA 10km &
i T T ) B
2 FiREREMERE

£ % French and Romanowicz (2015) FAREHEHIAF /34T, FATAIL E7T0°—E105°, N20°—N40"JEH
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ke PRV AT S f = 2 P (PR 2-5 181 1D, B op i BR R KBS o S 5, BT 2-5 ] 1a A1) ASHR TS
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45~1600 km REBACHE S H 1A MF2-5 B 1 BoR, 15, 2 5. 3 5= Tuzo BACH =8 AR ALKIE (H
“CRIE” FRZ Do RAPIIRAEA Tuzo KIE 17 1 THId AR I B o e J A 0 W R SR S T 25 5 7 o H)
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1B 37 bR, BRG] L SR BRI IE T A SR . “KIE 27 5 “KIE 37 IRIBIRE KL
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