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Relation of Seismicity to Ocean Floor Age within Stable Plates and
Its Implication for the Mechanism of Intraplate Earthquakes
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Synopsis

For stable oceanic plates, we investigate the relationship between seismicity and
ocean floor age by using IRIS (Incorporated Research Institutions for Seismology) and
ocean floor age data. For each age range, the number of earthquakes are counted, and
then normalized by the area. As a result, seismicity in stable oceanic plates decreases
with the seafloor age until 50 Ma; after that, seismicity is low with some fluctuation.
This result suggests that not the absolute value of thermal stress but the change rate of it
mainly controls the seismicity. We also investigate the difference of seismicity in areas
(the Pacific, Indian, and Atlantic oceans). For young ocean floors, the seismicity is the
highest in the Atlantic, where the spreading rate is the slowest, while the seismicity is
the lowest in the Pacific, where the spreading rate is the fastest. The difference in
seismicity is considered to be ascribed to the difference in the spatial derivative of
thermal stress.
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Fig. 1 Global seismicity (1985-2014,24.0, after IRIS).  Wiens and Stein, 1983; Kreemer and Gordon, 2015;
Epicenters of earthquakes are shown by small dots.

— 389 —



Sasajima and Ito, 2016 ¥FiE~ L — b IXWEsE CHEE
SN E EHIZHA STV, 20D, Bk
TNFWET L — bOERE L BITEML TN &
26 s. BECKTFETO2HBEMEELZEL 2
Korenaga (2007 OFHEIZ XL D &, WHETT L — |
WAEFES T D 5,000 5 HE#ITIE, S 25 kmLk
EHCEMINLBUGNIT 1 GPa% LIAlS. HE O
MEEEZEZEZ D E I NIIHMEZREESE LD
RIGHTHD. —HT, $30FEFNIT R INTMHFET
X, BERMBET L — NROHE @%fi e~

L— FOFERE & HITK 4,000 HEE TITIFITHR
Kﬁ&#é@ﬁﬁ&é:aﬁ%éhfwé(Mms

and Stein, 1983; Bergman, 1986

LERWET L — NNOMEE, 1960F1LH 40
FL— T U b= RO 2 HE %%{EIJ#EJ
DOREG 2 V23201 T, 1970882 5 1980F 2 7
TR b 72h (B Z0
1983; Okal, 1983; Bergman, 1986 & o> % A= 4 F
RN, EORIXITKIZRSTZLITHD.

L L, ENLAREKS0FE S ORFMAREL, #HED
THEIRELSEHEEINT., ToXOREERH D
72h, T &I o THBRBEWFE LR S
5 X 9Tl o 7. Bl z1E, Kreemer and Gordof2015
ERFET L — FNTRAE L ERHEIZONT,
FOBAET—AL FEFL— MEROBEBEER L.
Sasajima and 1td2016 1%, ZERMLES L — FNT
A LT HIERIZ DWW TR THA T WIEE T/
—7 AT Y e Z—HIObERRFIZKRE RIEE
FFoZ L&A L, TORREEZ L) ERMIEENIER
WhEWedEEZbNDZ EER LTz,

AW TIE, EMMIchblzo TEE SN ET
— X ERAWCTLRERMENET L — FNECTHAT D H
BIREE LEEFERE OBRREH LML, Tk
FHEICHBOREA = X LITHONWTELTS.

2. A&k

HEA R hDOT—% L LTIE, aitR %R

#1,3—3 5IRIS (Incorporated Research Institutions for

Seismology) DHUE D % v 7 & e, IRISOHIE &
Zu7iE, MEOERFME, BERL, ~7=F
2a— R EDOBFERPEENTVD. AWNeT =20
HIMIX1985E 14 1H 7> 520144125 310 £ THO3I0HE
Ml L, v~/ =F=2—FMPBP4.0LL EOMIELZIRAT.
AT Con L72Fig. U, 2 O%&fF Fohlih Lz 2Eko
EHET —#37854 A T ny LB DTHD.
R R OFAGIZ DUV T, Muller et al. (2008) 7% =
VRANLIET—F W, 2OT — X ILGMT
(Generic Mapping Tool, Wessel and Smith, 1998}

X, Wiens and Stein,

B TXLTVHNT —HERoTEL,

http://www.earthbyte.org/Resources/agegrid2008.htm

LEUru—RLE., ZOmIXEBLT, WBESL

—b@&ﬁﬁﬁ%ﬁ&ﬁ@f%@%(%n)b%%@
F (EW) ~EBFFELTWDS (Fig. 2 .

0" 30" 60°

90° 120" 150" 180° 150 120°-90° -60° —=30° O
—

80"

60"

40°

20°

—20¥

-40"

—-60"

0° 30° 60° 90° 120° 150° 180°-150=120"-90° —60° —=30° O°

F u T Age(Ma)
[0} 50 100 150

Fig. 2 Ocean floor ages compiled by Miller et al.
(2008). The locations of hot spots (Morgan and Morgan,
2007) are also shown by triangles.
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Fig. 3 The region of stable ocean floors (black). The
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area (gray) and tectonically active regions (color), such
as near plate boundaries, marginal seas, and hotsopots,
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Fig. 11 Schematic illustration of the basic mechanism of

thermal stress accumulation. When a material is cooled,
it commonly contracts. If it can contract freely (the green

square), no thermal stress is generated, while it cannot
contract freely due to some reason (the black square),
this leads to thermal stress within the material.
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Fig. 12 Schematic stress
accumulation in oceanic plates. We assume that an
oceanic plate generated at the ridge (right edge) can
contract freely in the spreading directior),(while it
cannot contract in the ridge directioy).( Then, gy
would be zero, whilegy, has a non-zero value. When the
ridge-spreading rate is different as in the Pacific and the

Atlantic (it is significantly faster in the Pacific), the

spatial gradient ofay, (agw/ax) is also different. A

slower spreading rate (blue lines) results in larger
gradient of g, than a faster spreading rate (red lines),
which would be the cause of the larger EPA in the
Atlantic than in the Pacific.
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