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Fig. 1 Schematic diagram of the measurement of the vertical deflection
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(a) The vertical deflection in the Kaliana region of northern India. 8, is the deflection
caused by Mount Qomolungma based on astronomic and geodetic observations ( the
astronomic position is defined as the angle between the equatorial plane and the direction of
the local plumb-line, and the geodetic position is defined as the angle between the
equatorial plane and the local normal of the Earth “s best-fitting ellipsoid ). &, is the
deflection calculated by Pratt according to the mass surplus in the Himalaya, Xizang
(Tibet) and Kunlun Mountains above sea level ( Watts,2001). (b) Pratt’s measurement
of the gravitational attraction, dg, at a station P due to a mass dm at M. The calculation

sin( 6/2
formula is dg = Gdm 3”1(27) (Pratt, 1855)
4r°sin“(6/2)
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Fig. 2 Isostatic models of Airy and Pratt
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(a) Airy’s model; A wide table-land is unlikely to be supported in any way, unless by a lower density crust that protruded into the underlying "

lava" (p,>p, ). The "breakages" would form at the edges of the table-land (Airy, 1855). (b) Pratt’ s model: Mountains are underlain by low-

density materials while oceans are underlain by high-density materials. Masses are equal at the depth of the equipotential surface(h is the mountain

height, and D is the depth of compensation) ( Pratt, 1858)
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Fig. 3 Two modified isostatic models: (a) the model of Pratt-Hayford
(Hayford, 1909) ; (b) the model of Airy-Heiskanen ( Heiskanen, 1931)
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Fig. 4 The Bowie’s illustration of the Pratt and Airy’ s models using metal blocks floating in mercury (Bowie, 1927)
(a) Airy model; (b) Pratt model
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Fig. 5 The explanation of " viscous bulge" hypothesis to the uplift and

subsidence of a deglaciated region (Daly,1935)
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Fig. 6 The sea level and its relationship to slow and fast isostatic adjustment

(from Bloom,1967)
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T I YR X T L R AR K B g e e il A T
R T R o TG A% 0 2 PR B T Al T RR K AT
PR B 2 ) — i i I 2 ey PR RR R 10, BLADL
FEUH e AR 5 phy 2 g v o 1) ZE v [ 2 R A OE
A% REUAE B Y 3, R AR S AR A () #34f
FEHMASIE 2 K PRI, Ho, 2 JoRR AR
TIYE R BRI (0, 7m/2A ) X [E] N R P A R 117
RS | B T S A T 3774 &b 7E w/20 Ab (55—
AT ) TEAE Y ; To B R R A I S 2 T 3R AT (0,
3m/40) K IE] N R B <R MRARTE  FE (374,
Tar/4N) X ) N R B R < ™ R AR T B ke T A
F /A Kb, A8 3740 b (B — A ) A E
(Hetényi, 1979 ; Watts ,2001; 5] 7d,e) .

(5) BB AY 754 3 Hb 55 27 AIF 52 0k, (63
FE ARSI Ko A O B BAT 8 ok 5 P, H R B2
iz TR KL 2 22 HE (Watts, 2001 ) 22 8 15
2 A0 Ve I A 2 P A 29 5 (Shi Xuhua et al.
2015) KI5 A SE 354 S 5 ( Mey et al. ,2016) DL
IKPEE /K 5 B 76 B¢ il 28 JE ( Madson and Sheng
Yongwei, 2020) 45 [a]#5, #7E b 6 R AT ik
3.2 ERRER

Hertz ( 1884 ) | Brotchie %% (11969 ) & Hetényi
(1979) 255 1 23 S AE ORGP LIS b BB Alce ith 1)
S M s Brotchie 45 (1969 ) 4 ¢ Y 17 5 1 i Bk 5 7™
AR — TR

4 w q

A'w + E =) (11)

FESER(11) Hr, A* S TESEAAR R I A B v i) XX
PR T w NARFALFL g FHEIMA BT, D s
SR, E XN

ET’
D=—_°
12(1 -v%)

AR (12) 1, T, A se A RRYE R v
TR E A IR &, 5 SOOh < ZE R ) A 52 FR A 1Y
ol ) s g T A LA b R S AR R A, SR
KN
G(3A +26)
B (A +6)

FEREE(13) P A SR BB PR AR, 58 SN - 7
IR I3 R 7 2R B R ik 1) LU A, ok T AR TE 1Y
PROFFNP A, BN

—p YelF
)\ = P = Pini) & (14)
4D

P NIEFEI R (1) P B =4
e &, TR

(12)

E (13)

D 4
= ——— 15
8 [(Pm _pinfill)g:| (1%)

XA P T AR R AR 1 A 88 w0 7T
RN

PB3? r
w = (2fD)kei(B) (16)
I (16) h,r R LA Ay rhe AR i B
kei 925K Kelvin PR,
AEXI) TSR b B R,
IR pyo TR R AT T 77 A AR RS w
(El8):
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Fig. 7 The schematic diagram of elastic plate models
(a) RMESEPERAY A5 HEIE S H R IR AAR ZR R oy 1 2 Tl B2 AR IO B ooy ooy R oy 015 D7 RGN ) 5 1 28 19 56 R (Jaeger, 1969 ; Watts,
2001) , (b) ZHJAEAE AT Ak BB AR AR (Heteényi , 1979) o (¢) HEIEZS A ( Timoshenko,1940) , (d) - JCHREEAE R K [ 3%
TR JIHRAR, (o) TCFRERRIE J He bR S T2 2 (Hetényi, 1979 Watts, 2001) , AHIESEE UL T SC

(a) Linear elastic model. The x, y and z and the alternative x;, x, and x; axes in right-handed, orthogonal, Cartesian coordinate system. The

equations express the relationship between stress and strain ( Jaeger, 1969; Watts,2001). (b) Flexure of the elastic beam caused by bending

moment ( Hetényi, 1979). (c¢) Cylindrical Bending ( Timoshenko,1940). (d) Semi-infinite beams and computational formula for the stress on the

uppermost surface of it. (e) Beams of unlimited length and computational formula for the stress on the uppermost surface of it ( Hetényi, 1979;

Watts,2001). The meanings of the relevant parameters are detailed below

()l ) L6 - ()l ) () -
" = hp1aa B B B w = hpua B B B
P = Piin) (Rd) fei’ (R) be L(L) + 1 (P = Pii) (Rd) bei” (R) (L)
B B B B B B
(17) (18)
WGBS, P AT T8 2 T B r<R WO, 77 A B AR B A T 8 2 40, Bl r> R,

oy (Watts,2001) . Z53X(17) F(18) 1 kei F ker, kei’
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1 ker” 43 95 Z By A1— B Kelvin PR%L; bei 1 ber,
bei’ 1 ber” 73 il 22 B Fl—F Bessel BRZEL,
4 M SBT3 S

W5 B R

e MRS AR Rt A iz s T
b ST IARARAE S LI it B2 A B AR P o | R
A RS ML T AL AR AR 45 T R B 52 v 5 b oe 35 1
PO R B Hb 5T ) A 1R R (M B R Tk AR 2 B
BRI T X2 —) |, Al e s ek Hh
BEZMEAER ., Ft, ¥ 7 ke iz v H T
iU AT B B IR AT S AR R A R Ik TR
BRI FE 5 g )2 M ER B 2 Z B A BAE H

AR S H HR 233 (] RUBE i R BN I (D32 ) 4
BRI AR AV KN | 345 R @R IR 1L 5% 7Y
AR B, L KB TR B TR , O] T2y
WSEIE A SHN I RS, O R =Mk &
FRAE, @ ] i1 7K FeL 15 i 5 i Jo o 3 3 s T P 7K
JEAETE MO X ey iR i SR 1E HLAG oA ) [R) R2 1
I ) XoF 34y RV A ALY T b B A5 S ) A 5 AR
(R EEL e
4.1 KJIIHEEE

K 1383 7 VR A i A i T 39 ) 2y BT L 3R T
gy (VKRR ) P53 FE A 2l 2 e Bz, % AF 0 1 Jo [y 5
AF 30T DA ke 4 3k Vg - D A AR O AR A A R R

Chappell (1974) & Watts 55 (1978 ,1982,2001 ) X 4=
I 7 2R AR T TS R W, st e B il AR FE AR 1 I+
Lkt BT R A AR, vk Rl G R Y
13 287 S T T b T R

DIV X5 A5 V) R I AN [] 7 A S 30 e ) B
— RIS AY | BT X MR N TR A HIA TR TR A 1%
I S 2 PN [ H 22 B0 R 8 i A0 45 vk
HH— a1 Pk 9 Dy s A B B Rt 25 4 e A
A PEIRT DI X2 A6 ) o Al A o 1 (b 0B B
MR BT i oA R M K T Y 28 4k HE T R ) K16
PERESE) B DT 52, Walcott (1970¢,1973) e 2 i 1
DRI AR VE R A0 VB Bt 1 ] R B —— 2 T A
BTy AR O X R R TN E X Bt
Wz Im (E9) .

D1 Xy 7 8 A ASE R A iy B 2 e s e v, M BRASE
BRI R E 8 B W 45 2] B9 ( Kaufmann  and
Lambeck, 2000b ; Engelhart et al. ,2011; Lambeck et
al. ,2014; Roy and Peltier, 2015) , {H 3 5% b 5t Fl i
AT UG M 2 B, BR P 3R 5 1 1 A
JeAE W) AR AR B, T HL 2 8 1) A2 4k B9 ( Bunge and
Grand ,2000) 155 i) FF 22 Jo0 4 X6 oI 1] 2 46 3181 8 £ 300
DAEAEAR IS e | {EL 52 M 1) 8 82 Bt K Dt v 1) 67
TZZ A, , A BTt FH 0 oI ) 1 39 s 8 e 0 1 5 3k 1
27 (Sabadini et al. , 1986; Gasperini and Sabadini,
1989; Giunchi et al. , 1997 ; Kaufmann et
al. ,1997) . BfiJ , AH OG22 M i S5t 1 4

M2
PN IEA R =150 km
| ‘ I B B
- P B R
o Ih 200
— | A1

BRYPRAHE (A5 HL 2 R BT R ) e
TR LS B ) A 5 R = 4
BRECAY  JF 45 G X vk NSRS R 47 1 AH
FeWF ¥ ( Kaufmann and Wu, 1998,2002;

I
__.%L =

Y 0.5

KE#=E
HIR

1.0 —

ZREEE r(km)

Kaufmann et al., 2005; Wu, 2005;
Schotman et al., 2008 ), Larsen 2%
(2004 ) fet FH L FX8 oA 22 1 P SO0 i 4
ST R B 1 SR ASE Y (el SR b e AR
RO bt e 1 22 4 ) R T b 52 46 T
MR SR TH W5 R B S /N vkl
14 b 58 24348 B 3 AT A BT 250 4F 8 BT it
Wrimm ey FeE , Li Tanghua %5 (2018)

P& 8 Eh R [B A /N B A8 a8 77 A e TS BE Bl (Watts, 2001)
PGS REET T.=20 km,p,, =2800 kg/m’ ,p, =3270 kg/m’

HHBE B T 7 52 R0 S b P A A 5
FRAENS T 4= RO X 10 T 5 L vk 1|
Pyt el b T 8 AR ) AR A AR ) B

Fig. 8 The deflecti f a circular plate b d wide disc loads ( Watts e
ig e deflection of a circular plate by narrow and wide disc loads ( Watts, ’fi*ﬁiﬁjkﬁﬁ?ﬁ‘l’i*ﬁﬂ,gﬁ%%‘%%%l/\

2001). The calculations are based on T, =20 km,p, ;, =2800 kg/m’ ,p,, = 3270

kg/m’

— 7 W B8 R 1) 2 2 S A A B T i ke —
LB R A X F- 1B A 0L Y 1)
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Fig. 9 The model of flexure of the lithosphere caused
by an ice sheet load (Watts,2001)

LI

SN0 P ey AR E| S al5 ROy
BN, B s ) B LA 1) A A B0 i i 3R
A SR I ) 1 g i ] A AR (1% T 25 SR 5 S B WL 245
222 53T T g, ok Rl ™ A= 1 ) 385
N 235 T HiAE T B4 TR 55, IR DA Y IR LA
2T T 1 b R A 3 % 20 R ek BB 1R
B (BRMEFIZEE | 2009 ; Hampel et al. ,2010) , {5
Fas il P4 b o 3 T 28 Ay 40 78 Ak (VKT 9 ) BT RE X HR
A IE W0 2 10 ¥ A% D7 S0 R #) AR AR P Y 2 AR
(Hetzel and Hampel,2005) , Z&{L)a) 8 i 0 58 5 21
A ARG AR 9 1) B AR T 5 8 DI AH O, 3O Aok
Yot P SRR % e oy FH R £ 22—
4.2 BLUFEREAELRE

T LUV S A6 A FPOAS 6] B A T SR B vh I 2 B
AR U R S B O AR Heh A (R R S
) DU R R, SR 48 K 2808 1L
T T T3 B S S e A AR N, 7R R
IR H E R S R A e N I T A S 40
SEUIG , DR — AR VA L T T L ) R 2 T A i
JEHL T TRER B, 5 ok I IR, kL
FH 2377 A K BB B TR IX, L 2 A S X ( Watts
2001) , B EETERE LTS s H 2RI
XA K K B AR AT

Watts 2 (1975, 1985, 1989, 1992) . Tenbrink #I
Watts( 1985) }2 Rees %5 (1993 ) DL Y5465 B iy JE il
R T BT OB 5 T i et & (& 10a)
I S a3 B R R I R A T AR e A
R, o Jo Al 3G &80T 5 W5 TC R 2 T B 52 i)

S5 R B EAR W5 Ty 1T R R B2 J ok, Bt 52 e
B I Y AU S 22 SR LS P . Ah B T
2P 5L DX 420 I 1 3t 2 o A8 =X B FORI R AT
IR BT A ] 19 e JR 6 R —— R R iy el 22
Ao 23 BRORE A AT 8 1R 480 86 R i) b JE S ()
JIG A0 ) A A R TS 19 1R 2 T S 1Y) B SRR AR )
7 7 IR AE B8 il e ) R AR ) 35 T YA AT #
EE R s B AV A, AL Dy 3 S8 1) T 7 1) -5 38
(L% J7 ] —2 (& 10b) .
4.3 WIRKFEFE 2t ik ph iU BE

AR UG 57 32 1= il (3 1A P I i 7%
B B AR 38 5 TOAR) |, DT A IR AT 2 A AR
B—wR Y B o3 1 M 5T R T+ SRk DR 256
SPER UL Watts ,2001) (8] 11a) o BRgER] b (F 35
HA B S A it A R R ) T SR b 5 A A S
BTN 2 R Wi 54055 2l B b 56 4 o S5 3000 A1) s R
1 N — M3k 5 S 27 L] ( Molnar and England , 1990
T B4, 20065 £1 VR AR AE, 2008 5 T A X A I
2013;1E15855,2019) o HiPE AR O g™ 2 I H T
F L f) B8 th TT AR $EL P ( Turcotte, 1979 ; Burov and
Diament, 1992 ) , H:H 55 11717 AH 2B A9 AT Bl 20 Hb 0 4
3k 20 BT 2R B3 L 5 Y T R ZE B ( Sinclair et
al. ,1991) |3 [ v ZE 44 ) 300 i 14 T il 04 ( Li
Shaofeng et al. ,2004 ) | 35 I 2 V. (1% 42 5% 0 L1 i i 2%
Hii(Prezzi et al. ,2009) K ALA% B 37 1L G 5B A4 11 i 72
Hiu(Saura et al. ,2015) 45, 4 3E FTCARZL AT 5] T
T It % M — 2R T BT (A AR RN | iR M
J&) I i ( DeCelles and Giles, 1996) , % iy fifi 724
SRS M B BY T RATIA IR M A TE RN i
R LA, D Kt 1Ly sl il 3 3 it 8 s 0 Pl e
M 5 2 SR G R

LIS HOK 435 H#h R ] ( Yang Youqing and Liu
Mian,2002) , 7£ B[ B Al B 5 30 R B e il 48 19 3 5%
T, A AR AR PG B 1l R LRI 7R 45 L R
T 100 5 U A AR B 2 B 266, T iU AT 1 Bl A T AR
75 ( Sobel et al. ,2003; Bosboom et al. ,2014), Li
Chao 55 (2020) >R F — Sy iy 44) 3 2817 19 55 14 A BIR Al
BRI, T 2 MU S0, F0U ) 26 Ma DK S ftHh
FEARCGPEIREE (T, ) (H A3 5 21 v 21 s — 3%
HehtE B 26 Ma DR PTR ST T4 52 km,
ST P9 B LLARRE 35K Ll e o 28 e L 451 1) °F o
(K 11b) o TERFTES 2t th OB AR XS Y L bk B T
D3 T AT R ST L DX R ) DA SR A TR A
FERRPRME N C VBRI HsE ERE TA
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/BF 16 km 7 35)2 (England, 1981) , Champagnac hE A R, 2RI =424 50% i3kl sl e
S5 (2007 ) A1 Hb 3R 9 3 05 35 R B R B 1L @S- 2y B2 D 2 S ) A2 b iR ) 4 4 o 1 3 B
LS S = o A g Y R o1 B TN 1K T 4y iy B s B AR 9F 5 L Jk B T | 7 b e i T

@-19 o A
. BEHEY
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Fig. 10 The formation process of the Hawaiian islands and the influence
of seamounts on stratigraphic development

(a) BRI BRI R 7 FC AR P S ) 7 A 07 8 0 0 5 A R e il 2 T S R B 7 A
P ZRAAT , e B4R IE 1 B P 5 FBEIE IS T DR W B s LR 2R 3R AN IR A LA 1Y
PUFRL (Watts and Tenbrink, 1989) . (b) V% LI 442 45 W 1 8 126 I 28R 2 0 L 5 R
B HZ B R (Watts et al. , 1989)

(a) The Hawaiian Ridge was gradually loaded by younger loads placed in succession at its
southeastern end. The thin dashed line depicts the load generated by the Hawaiian Islands which
has caused the subsidence of Maui and Molokai, and the uplift of Oahu. The thick dashed lines are
the sedimentary boundary of volcanic ridges during different ages ( Watts and Tenbrink, 1989).
(b) The progressive loading model and its relationship to the stratigraphic patterns of onlap and

offlap in the flexural moats of seamount chains ( Watts et al. , 1989)

WAL 5 A o 18 A S AN LA 5 G
FEEFEEEA, &2 i
ST YA FH 52 e b 3% 38 A% SORE 1 1)
a3 L 3 FIAS 3 728 FE 5 XA o0 A1
8 A ph T (3 LU ) A 3 AR T
PR A AR, LA Rt A2 ol
A Z ) TURRE HIR G 3 28 I 25 1]
G3AT B IR RS AR RS e 2 A
FE R FE ( Willett, 1999 ; Beaumont
et al., 2001; Mao Yuqiong et al.,
2021) o fHZ, HIKERETH 5 7 b %
MPTREAE AL 2 2 M R W46 3L
L, AT DA 29 SR S A | B G e 5
Xof R 97 2y | b 5 4 N 4 A s B
SO )R B TR s L E B —
PRI 2R 1) TR 0 T A R A O 3K
I EHL I
4.4 TRMEZ
RELHIVAAE AL B3 18] K IE 1k
S 77 A A R R K SC AT 23 3 Bl e
HyBeth A8 I ; 22 I8 i) % 42 i iF 5 %t
Pifie o e 14 B 2 R ST I A
A W 3k T A K BRE M e AT
ROHMERRE (T,) %5 )7 TS 4 AR
H ( Crittenden, 1963 ; Passey, 1981
Nakiboglu and Lambeck, 1982; Bills
and May, 1987; Bills et al. , 1994a,
b) o H LRI HLER NS 0 H 3R T
0T )72 A AL R B ) 17 A TE B
AR TR 3 PG g8 4k R
(Lake Bonneville ) 1 2% A8 JE 451
HAFSE ( Gilbert, 1885) , 51 & T
PRI BIF 5T TR, AH DT 5 R
Cavalie % (2007) & R 58 T
T 10 4E (1992 ~2002 ) K38 ( Lake
Mead ) Fff iz K 2246 5 RS B 25 IE
FEXF M X A 5Ee i A S AT T 2
I s 2% B Kaufmann Fl Amelung
(2000a ) $& H1 Y XUZ b SRR (H
PEZEEE R 10" Pa - ) AT LATR 4T Hb A0l
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B PR B i B S 25 JE AR 5 Dixon %5 (2004)
A0 5% [ P L M R 3 (10" ~ 107 Pa -+ s) —
. Govers %5 (2009) A N & P4 £ 1] ( Messinian Age)
Hby i b DX 2 A S AT BT B0 Y A e it Bk SR
A T I T 5 | R %) XA 657 [ 5522 w5 ] 340 Y e 25 41 3
TERMB Y A E 32k Xof DX Il 14 4 g 3 SR A A 9, 4
HRAZH X ) B AT R A AT I A
AP AN [R] s A A 4 ple i (181 12a) o Shi Xuhua 45
(2015 ) FT V5 76K 30 € bR 090 T Dy s S A% IR T8 i
LT RHE R F IR 385098 0 far VR T i i ko

PO = Ak il 5 R 3 a9 v 4 R R R Ak L R 2 i)
G355 35 5] S AR i O AR R A FR A2 T P K
HAER F) e A A IR JEE (T,) 24 20 ~ 30 km; 7%
SHPERA XTI R 58 A PRI N AT TR N R8T T e
H e KA E R (1~2) % 10” Pa - s, 5 4R} (H]
JUBETS MRS Je A st Al i A9 35 BEAH Y (] 12¢, d) .
Austermann 45 (2020 ) ) FH 5 87 J5 1) 14 44 2k 7R i) F1
Pt ( Lake Lahontan ) 8424 AR 1E I B 7R 2%
FRAE SRR A 4, BT E o AN T 40 2 JR X
— 2 ML ) 34 A e iR R, 3R W 36 [ P
B AR AT LK 55 48 KA ( Laurentide ) 7K

s SN P 8

B BLUR Hi

«aﬁ%igg'§ ke
Rl

@ REBRE B, B JER BRI A T AR o 0
cwierm| |- T smemen AT I A2 IR B A
N B e "T“ p=ToPe A7 3 5T AT R AR IR BE (T,) (15~ 25
Rl Phld 1 Pm ko) FIEERE (10" P - o) 1195 SR HEHBTR
pe S e 4,5 FEL AT I 031 R 4k
T =(pm - Pc) AL N L 12 5 B ( Gowan et al., 2016;
%_ i e - _ . Lambeck et al. ,2017) /N [A], Austermann
[ P e e L I
e TR Ve ST IO 2 (B 12b) S T Bk
. DAY SIS 5 ) 75 A 1 4 BR VG TR 5

(b)

WA HE R L LA (Li Tanghua et
al. ,2018)
T 4.5 AR=fAiMABERHE

AT = AR VI Jlad e v 0 AR ) 28y
FR BT HE s S BOHT 52 B9 TCRE K M
L DX B0 [ T, 33X Aol 2 1] 3 2 = 1
MR B A A RIL B W, 7 0] i — 0

:lﬁﬂiﬂﬁ&%

flexural subsidence

increased accommodation
due to a rise in base level

sediment load

subsidence caused by

1 AT B T T LB B 2
T e LR x AT BRI T = BB 1 A 7
MR e s LR | T T O 0, AT
/ \ T W LR AR T = A R
B FERE L VISR ' ( Watts,2001)
T 184 fn 5 B YT R

BB e e GRE] T

B 11 kB TS A e ith TR s 2 IR

Fig. 11 The diagram of the uplift of mountain and the subsidence of basin
(a) WARTEfR Dl L A A A YR R, ol b 5 52 D, AT I b SR AR X 7 K 3t 7 o
N AR Airy BTG BR P R & (S, ) (Wats, 2001), (b) HEH

AR ZE B A AER MTRE S B TRR B L 7R =B (Li Chao et al. , 2020)

(a) The isostatic adjustments followed by the erosion of a mountain belt, which reduces the
thickness of the crust and the downward-moving of the surface with respect to the geoid. The

formulas are to calculate the total amount of material (S,) that is removed using the model of

Airy ( Watts, 2001 ).
sediment drape in the Cenozoic Tarim Basin (Li Chao et al. ,2020)

(b) Sketch of the evolution of the flexural subsidence and the

TRLIAL = A X J5T AR ) o {E At
IS B AR 23 % H R & 77 A 5%
( Barrell, 1914; Lawson, 1942), H %
Walcott(1972) 76 JL14F J5 A EHl iR 3
T X, SRR = AR RO
[7i) %) JLART 350 TE T 285 BB B AT A Yl
(UNEP U T U R g L (A E D
T, Watts(1989) iz &A1 B — 1~ i ik
Wit SRR R AR Z L PR T
AR RS PTAR B Ay 5 | B 1) 2 A P 4 i
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Fig. 12 The diagram of the study of shoreline flexure

(a) HiuE DX A A )R B D T s B8], R 228 A DT (M) 5 G TRl JE BUR SR R ITUR (LC) 5 TR HR R A
(UM) , [ 22 @8 N 4k 1 52 R 0, S 3Ry BRI 6 (UC) 5 PQ K B3 E—45 DU HUARY) (Govers et al. , 2009) o (b) ZFRRAEPKIEXT 36
] ot A 2 ) 7 T, T 5 A/ B i i Y v e 2 1) oK S 1) AR S T A b 3R AE T 3 A8 KA PR AN BT A 5 | 7 3
[AVE 458 (Austermann et al. , 2020) . (c) IEVHE SRR BN b 5E R IP AR, R0 T H SR I8 S, 47 0 €20 58] ] 32 /s J90 000 18 UL 0 1 =2
[T A AR ; (d) WL AR S5 T AR Y L8 (Shi Xuhua et al. |, 2015)

(a) The diagram of two erosion surfaces of different origins in the Mediterranean. Deposition of the Lower Evaporites (LM) causes marginal uplift
and erosion, leading to mass flow deposits LC. Desiccation produces the Upper Evaporites (UM) , and simultaneously exposes the margin to erosion,
resulting in erosion/mass flow unit UC. PQ stands for the sediments during Pliocene—Quaternary ( Govers et al. ,2009). (b) The schematic of the
effect of the Laurentide ice sheet on paleolakes in the western United States. Paleoshorelines of lakes on the distal side of the peripheral bulge may
dip down towards the ice sheet, which is caused by the combined effects of solid Earth deformation and a changing gravitational pull of the Laurentide
ice sheet ( Austermann et al. ,2020). (c¢) The predicted crustal deflection pattern by forward elastic modeling. The white lines are the contours of
calculated deflection, and color-coded circles show the misfit between predicted deflections and observed deflections; (d) The comparison of

shoreline elevation versus predicted deflections ( Shi Xuhua et al. , 2015)

B (1A 13) o BT LU o 38 B AT (—
7Tl R AR Z 8], 55— A0 T AR AL
[E]) A F9U e 24 0 BUBRL Ph A A9 93 A1 R A Zhang
Huiping %5 (2014) F 4 B A2 RS A0 AL 1 [A 42 o 0
AT 5 R 9 S 0 N7, vty 7 180 BB Y4 4t T

IR AN IR e A RO SRR B (T,) iR 3 T &
K [0 5 B AR AL N 160 ~260 m, FIHTE 0.5~ 1.
2 Ma PN, BTG 38 RURT G 105 | A 250 A v 1 s
7RSS T T RS TR BN T TR Z

H A T4 A5 el = A R B R



14 Mo R

it I 2022 4F

HRTTH
Bl B8
£=2600 kg/m’
A2
[ o
B3 f & E =y
\

P 13 phy A AR RO R AT 5 2 10 oA Pl a2 4 A2
(Watts, 1989)

Fig. 13 The schematic model for the progressive flexure of
the lithosphere due to a prograding sediment load ( Watts,
1989)

FAVTED A b 30 7R 3 531 8 2 00 i A A R HE 7 A By bl S I A R
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The profile from top to bottom shows the initial load and resulting
flexure, the effect of adding a second load and the final load

respectively
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Isostasy and its application in tectonic geomorphology research

SHU Yuanhai, SHI Xuhua, CHEN Hanlin, YANG Rong, LIN Xiubin,
CHENG Xiaogan, WU Lei, BAI Zhuona, WANG Jinhan

Key Laboratory of Geoscience Big Data and Deep Resource of Zhejiang Province , School of Earth Sciences ,
Zhejiang University, Hangzhou, 310027

Abstract; Isostasy is a fundamental concept in Earth Sciences, based on the idea that a lighter crust floats on
a denser mantle. The emergence and development of isostatic theories (e. g. , Punching Hypothesis and Elastic
Plate Theory) and models (e. g., Airy model, Pratt model and Flexure model) are of great significance for the
study of geodynamic processes, such as the rheological properties of the lithosphere, interactions between the
Earth’ s spheres and orogenesis. We summarized the isostatic theories, classical models and calculation methods
and its application in tectonic geomorphology on variable spatial scales. These examples include the optimization of
different glacier isostatic rebound models and its significance to the implication of global sea level change, clarifying
the development process and restricting factors of seamounts and ocean islands, using the elastic plate models to
reconstruct the history of mountain uplift and basin flexural subsidence and further exploring the interaction between
them, constraining physical parameters of the earth according to the shoreline deflection, building the river delta
development model to service in the modern social economy, revealing the relationship between the crust flexural
deformation caused by reservoir impoundment and the development of geohazards, and coseismic landslides
influence on local landscape evolution. Finally, we discussed and prospected the future development direction of
isostasy in tectonic geomorphology research, that is to solve the problems of key areas quantitatively by combining
with high-precision geodesy and geochronology methods, and further study the interaction among surface processes,
deep earth processes and dynamics, of the Earth’s spheres, comprehensively and systematically.
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