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The Effective Elastic Thickness of Lithosphere in the
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Abstract: The Mid-West Pacific region is featured with the oldest oceanic crust, the most complicated magnetic anomaly linea-
tion, the densest seamounts, the most peculiar geological feature and the strongest tectonic activity. To research tectonic gene-
sis of these intraplate seamounts, this paper calculates the effective elastic thickness of the lithosphere (T.) with the elastic
plate flexure based on the plate tectonic theory in the Mid-West Pacific. As a whole, T. slowly drops from the northwest part
to the southeast part in the region. T. of the MST is higher in the middle of the trail than that in the north and the south parts.
T. of the MPM is higher in the west part of the mountains than that in the east part. Furthermore, T. of these two typical are-
as is close to that of the present French Polynesia region. Thus, these seamounts were formed by the large volcanism which
was produced by several hotspots during Cretaceous in the present French Polynesia region. And then these seamounts under-
went some tectonic activities.

Key words: Mid-West Pacific; elastic plate flexure; effective elastic thickness; tectonics; geophysics.

(DS-
DP) . (ODP) ,
> s (Menard, 1964; He-
R ezen et al. » 1973; Winterer, 1976),
(No. JB0701); (No. JOSLLB53);

1976—>, s . E-mail: zhaolih751225@163. com



638 B

35

b 2

. Watts et al. (1980)

“on-ridge”
“off-ridge”

(effective elastic thick-

ness, 1) s

(Walcott, 1970; Watts and Cochran, 1974).

b

Tc
(Forsyth, 1985; ,2000) ,
100 MPa
(McNutt and
Judge, 1990). )

(Wal-
cott, 1970; Watts and Cochran, 1974).
4504150 C

b

(Watts
et al., 1980; Watts et al., 1982; Calmant and
Cazenave, 1987) R

(Parsons and

Sclater, 1977).
(Goodwillie and Watts, 1993; Filmer et
al., 1993; Kruse et al. , 1997).

( ,2000).
(Karner et
al., 1983; Bechtel ez al. , 1990). , T.
; » T. (Zuber et al. ,
1989). s (
) R
N Pn( P )
( ,2002).

(Watts, 1978; Watts et al. , 1980). Calmant
and Cazenave(1987) Calmant(1987) .
N 60

(Calmant et al. . 1990).

2
9 1
)
T.
T.
T(\’
( )
1, 2 9



4 639
150° 160° 170° 180° 190°
30° 30°
3 o J Darwin
=r e -
4 Heezen.
20° :y( y Hcmlc‘t Y - 20°
:‘/:‘L Vlmdur .
r v/ i
‘Pdko Ioah' ‘ .
9 z Itq MafT‘a
10° St 10°
0° 0°
150° 160° 170° 180° 190°
km
-7.0 -6.5 -6.0 -5.5 -5.0 -45 -40 -3.5 -3.0 -2.5 -2.0 -1.5 -0.5 0.0
1
Fig. 1 Topography of the Mid-West Pacific seamount region
1 T.
Table 1 Parameters used by the flexural model . R
/ T. 6~11 km , T.
w(x) m 14~17 km
D Nem ,
t " 150°E 12 2
ow 1025 kg/m? o0 ( )s
pe 2 800 kg/m? _
om 3330 kg/m?
g 9.82m=es 2
E 6.5X10% Pa ’
v 0. 25 ’
D=ET.*/12(1—). T.,
) T.
2 , 3
Table 2 Calculation result of nine profiles T. 9 3, 12
T. 3
) @) (@) (@) (km)
1 18430 19.70 186.20  16.0 7 0.5822 T. , 32 km,
2 182.20 19.50  179.70  16.8 6 0.4443 T. Wessel (1993)
3 178.50 18. 80 178. 50 15. 8 7 0.3981
4 176. 33 22.34 176. 63 13.6 11 0.507 8
5 176. 60 23.00 169. 60 16. 4 11 0.5278 5
6 151.00 21.20 149.00  19.1 15 0.8427 T. 20 km, T.
7 153.50 19. 20 149. 20 18. 2 16 0.5309 6
°
8 154.00 17. 90 150. 50 15.3 14 0.7659
9 156.40 16. 60 153. 90 13. 8 17 0.3978 5km
( 4.5.6.7.8.9),
T. T.
T., 170°E , T.
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Fig. 2 Twelve blocks of the study region
3 T. 4 7 T.
Table 3 T, of twelve blocks in the study region Table 4 T, of seven seamounts in the Mid-Pacific Mountain
1 2 3 4 5 6 * @ Te(km)
T.(km) 16.0 6.0 32.0 17.0 10.2 5.0 Darwin 171. 6 22.0 4.5 0.1286
0.0795 0.0925 0.1222 0.1137 0.1292 0.0949 Heezen 173.8 21.2 4.0 0.2650
7 8 9 10 11 12 Resolution 174.5 21.2 11.0 0.2432
T.km) 17.0 6.5 85 160 150 10.0 Stetson 176.1 19.6 8.0 0.1783
0.0914 0.0995 0.0815 0.0894 0.1182 0.0526 Jacqueline 176.7 19.4 7.5 0.1934
Allison 180. 3 18.5 4.5 0.2821
Renard 184.0 17.8 4.0 0.299 4
) Te 17 kl’l’l,
10 km.
9 Te 9 4-
, 4 T.
2 . 7 ’
T. Darwin,Heezen,Allison =~ Renard , Stetson
( 3, Jacqueline ,Resolution .
T. (2) :
T. . NE i
3 6 (Himu, Hemler, Vlinder. Pa-
ko.loah  Ita Mai Tai ) C D,
(D
7 T.,
(Darwin, Heezen, Resolution, Stetson, Jacqueline, 5. 5 T,

Allison  Renard ) C D, , 6 s
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5 6 T. Cazenave, 1987).  Seasat
Table 5 T. of six seamounts in the Magellan seamount trail , .
© ) T(km) N 60 ( )
Himu 151. 78 21.50 7.5 0.1153
Hemler 151. 70 19. 70 15.0 0.1653 ( )
Vlinder 154. 30 17.12 16.5 0.1655
Pako 155. 10 15. 70 21.0 0.1726 : T.=(2.70+0. 15" (T,
Toah 155. 90 14.15 23.0 0.1824 km., ¢ Ma),
Ita Mai Tai 156. 70 13. 00 19.0 0.2151 450+150 C
Himu , Hemler Vlinder , Pako,
lIoah Ita Mai Tai
. T, i T,
4 : AT,
AT.=T,—T,,. 2
, s T. T. (Calmant and Cazenave, 1987),
) T. . Calmant and Cazenave(1987)
60 AT, ’ —5~5
, km AT, ,
, Watts et AT, 5 km.
al. (1980) T. 2 )
T.
T.. (Menard and McNutt, 1982),
AT(\ H
, T. AT, (McNutt and Fis-
) cher, 1987). 6 13
, T . T,. t. T, T, AT,
H, ., Sclater H;.
AH=H,—H,.
, Watts et al. (1980) “off- , Pako, Ioah, Ita Mai
ridge” ( ) Tai  Resolution 4 AT, —5~
T. 5 km . AT, 5 km,
) T.
, ) T. (Watts et al., 1980; Calmant and
. Cazenave, 1987),
T. 10 km , ( Calmant and
Watts et al. (1980) Cazenave, 1987). 6
5 km T. R “on- Sclater s
ridge”

(Watts, 1978; Watts and Steck-
ler, 1979; Watts et al. , 1980, 1982; Calmant and
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Table 6 AT. of thirteen seamounts in the study region
T; (Ma) T, (Ma) t(Ma) T, (km) T, (km) AT, (km) H)(m) H,(m) AH(m)
Himu 160. 78 119. 67 41,11 ~17.3 10. 0 7.3 —5887.7 —6938. 1 1050. 4
Hemler 162. 12 99. 99 62.13 ~21.3 15.0 6.3 —5815.7 —6956. 4 1140. 7
Vlinder 165. 94 94.13 71. 81 ~22.9 16. 5 6.4 —5909. 4 —7008. 6 1099. 2
Pako 166. 66 92. 00 74. 66 ~23.3 21.0 2.3 —6194. 3 —7018. 4 824. 1
Toah 162. 97 86. 50 76. 47 ~23.6 23.0 0.6 —6544. 4 —6968. 1 423.7
Ita Mai Tai 159. 93 116. 90 43.03 ~17.7 19.0 —1.3 —6296.4 —6926. 2 629. 8
Darwin 152. 46 119. 00 33. 46 ~15.6 4.5 11. 1 —5879.2 —6821.6 942. 4
Heezen 150. 69 123. 10 27.59 ~14.2 4.0 10. 2 —5155.8 —6796.5 1640.7
Resolution 150. 33 127. 60 22.73 ~12.9 11.0 1.9 —4055.5 —6791.4 2735.9
Stetson 142. 46 98. 50 43. 96 ~17.9 8.0 9.9 —3802.5 —6677. 4 2874.9
Jacqueline 138. 69 98. 50 40. 19 ~17.1 7.5 9.6 —4313.9 —6621.8 2307.9
Allison 124. 87 101. 20 23.67 ~13.1 4.5 8.6 —4927.1 —6411.0 1483.9
Renard 119. 76 88. 50 31. 26 ~15.1 4.0 11.1 —4832.2 —6330. 2 1498.0
s AT, 7 6 (Wilson et al. , 1998)
, Table 7 Paleolatitude of six seamounts in the study region
, (Ma) ()
Limalok
Initiation ~57.5%2.5 10. 8042. 508
’ ’ Drowning ~48.0+2 8.15+2. 758
TC Present 5. 55N
, Wodejebato
Initiation ~76+1 11. 6043. 20S
’ Drowning ~69+1 6. 2042, 208
Present 11. 90N
MIT
' ith Initiation ~11942 11.55+£3. 45S
- Smit Drowning ~101+2 8.35+3. 35S
et al. (1989) T Present 27. 30N
3 Himu .Hem- Takuyo-Daisan
ler ) Initiation ~11842 4. 80+3. 508
Drowning ~111+2 3.4043. 508
’ 2 ( Present 34. 15N
120~90 Ma) Allison
) Koppers et al. (1998) Iniliali‘on ~11142 13. 00£3. 30S
Drowning ~99+42 11. 75+3. 258
Vlinder,Pako,loah,Ita Mai Tai 4 Present 18. 45N
4 Resolution
. Wilson et al. (1998) Initiation ~128+2 14. 5043. 30S
Drowning ~99+2 10. 70+3. 30S
’ 6 ( 2 Present 21. 35N
)
« D, 6
5°~15° , 7~29 Ma R
(
, 6 110 Ma, )
100 Ma,70 Ma 50 Ma 4 ,
Watts et al. (1980) ) (  130~90 Ma)

s 2
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