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Continental scientific drilling as a big project in geological science
Nobuaki NITSUMA *

Abstracet
the upper mantle.

Plate tectonics are related to the dynamic process along the low velocity layer in
Plate tectonics have suceeded in describing kinematically the movements
of surfacial part of the Earth, howerer, the dynamic process has not been understood yet.
This stage of the earth science can be correlated with that of J. KEPLER in the development
of the Newtonian dynamics.

The plate motion should be affected by the dynamic process under the continental area,
especially the mobile belt along the continental margin. The island arc system along the
plate subduction zone is the most active area in such dynamic process, accompanied with
magmatism. This kind process is strongly controlied by the temperature, because the rocks
lose the mechanical strength with increase of the temperature. The dynamic boundary
should be located in the lower part of the crust, because the temperature increases with the
depth by the heat flow and the strength of the rocks can be recovered below the Moho dis-
continuity by the changes in the mineral composition.

The process should be relate to the formation of metamorphic rocks and the tectonic dis-
placement from the deeper part of the crust to the surface which is directly related to the
geologic process. The most direct approach to understand the crustal dynamic processes is
scientific drilling.

The Japanese Island Arcs have been well investigated geologically and geophysically, and
the 12 sites are proposed for the continental scientific drilling including ultra-deep drilling,
which have different tectonic backgrounds and present situations in the island arc system.

Because the Japanse Island Arcs have higher heat flow, it is much easier to reach the por-
tions of the crustal dynamic process. The development of technology for drilling under
high temperature condition is very important to realize the approach.
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FeZa-bVORBEOLDTHAES.

BARINEDOHHRESL— b FI X

IR 2 DFEFRF I TEA km 2 5 100 km 1277
£9 5~y PVhOEERERBTH Y, ZOBEFREICH
FAEBEAEABLUILLDON TV — b T2 b2 XTH
5, TbE, COERLY FOMKERETRIIH -, D
WIRD &2 5 IRAH|ENE L, DB 138 1000 km I
LBLOD L ELHEBED EMEL T B EEZ N
T3,

EEHBROERIC>W TR IDTL— b F7 b=y R
DHBUT & > THBSREMICER U2, HICEAD &
ATV — POUBHAHRBIZHBNTIE, FNE THEED
BEINTO “BE8E” 3EES TSI, f5ITHE s
IEELZbEDEEZ O NTVAS. BIEKBEICZ T
BEIAHTHREICHEAKRSBENSETL, KEEE L TR
FBUREEREBRBINTNSE, ZOLIICULTREL
fe KBRS, BRI E->TBTONS. Zh
H DHFRAE - SHEOBRICIEF OB IcEE s T 7 b
Zy ZISHKRENEEBRLTHY, FAsHRRORE
—HELIZHLTVELDEEZLNTNS, Belxl
D & 517 EERHRTERIBIRIC D W\ T I OKF % B L
TWVBY, BARIEOBEIZ I BRI R E O 5
BOEIHICEESIATNTBY, 20BKVEINTES
T, ° ¥ bvB LOTEMRR D SR 5 A KIEE) &
BOREOREEZ AT AP I TS,
W2, BAREHLK & F IS D A D K ERIE B X B R
T x v S FRABELMIC BT AEEREE S 7 DU
EUTHTBIENTES., ZDIENSLH, EDLH R
T M2y 7 RBIIBONTED LD BHBOBTEREINT
Tl B, D B 120 ICHARVE BT S AE % &

NI | -El ectronic Library Service



The Ceol ogi cal Society of Japan

HEHE 95 (8) BRI OISR & B LA — ) Y 7 605
i ER SEHA ko
AR

Moho =

| Moho

100km

200km
100km Okm

%1!.Bﬁﬂ%ﬁﬂ@ﬁﬁm%ﬁ.@E@%ﬁm%ﬁwtwuﬁﬁﬁ%ﬁéﬁbﬁmé&:
5. HEKE DS ERENERSEB L TN b e 5,

BTBY, ZhoOBEEBHYT 2 EBRGZE 2HE -
W5,

WRTHDA1FI TR

TV= 1T 7 b2 ADBIBLIK, HMBAKD 54 F
I ADREBMENTA LW, FL—h5F2 by
AMVDETHFATT A 7 ZAORETERLE LD
W, BBERICHB Y AT O LT OB AL T W
LOIHBL, 5—HDOKEMBD Y[+ 3 7 255K
HOFEREINTWELHTHS. BRFIEDBEIT
IR DOHE SR 2 T TID W T DML A -
BHEELTOEY, TU— MEBIO S+ 32 21t b0
TRLEELSWHALAT TEHET S L~ bv - i
BRI MBS E DD TILVRETHY, 54
TIVAZRTBIES>TOEBY. BEDZD LS R
BRITH S 2 1S ERFRELN £ $, COBKRER
BU, EE~Y PVESTHBD S 4 F 2 7 2 DR
M5 D AEHSH 5.

EREEEDO LREE LIBRERBOT 5 o0 oM
BOBERFEEE ELICHDTH LTINS, i
%?@ﬁ&@ﬁﬁuﬁmﬁﬁﬁﬁu—f%ﬁCb,é6
WRBRGBRESET L, NENRERERICEDIRS. L
U, TAREZEBLYY PUICASRE, BBEAKE
EOORBERZEET S &0 5, KEMSRCIEERES
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v T DEREHESHRE SN E & BICERIEELED H
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Motz
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DORBEEAR - v 7 ORfFEEEIED, HROEE%
BUOTW5,
KEGZBITESZMA—Y v 7EgS2EBELTO
B, BEBKLULTVWS I 7 4 Vo TEBRPBTERE N
fot IV b v Y =B AR — Y o ZEHE (SSSDP) i 1986 4F
IZ350°C LLEE WS ERMZ 3.2km E THHAIL TV
% (Sass & ELDER, 1986). EHEEEE DI fF I 7 2%
BAHETH5OY Y BNVAEAFDH RV /SAICHBT B
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(PuiLLips, 1988). ¥ /<G 2 HEMB DD H Y
TANVZT DAY IS —Hh )T T (WOLLENBERG ¢t al.,
1987)R T S AADAH b= A4 kKILA-Y v 7
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FEBEAPIZTBIcvDau s FO ) — RihLE—Y)
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BRICE>TERINIZIVY VI L —F —DR—-1) ¥
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RV Z DRI TP I D EDRFAPBIBHINATND
(GoLp, 1988). Z DR DELH L, FHLLWEEZKD
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Bgaa ., BEFEED7.5km KRS FPECILET
HIEEBTETHMLTCVEY, &EHL S5>DOETICHE-
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B, YAl —a3 DI VRI VLD
AADHIR(RaLEGH(ed.), 1985), I 7 ¢ BEIFEER—
) Y T OEERIT OV T DEFR (KozLovsky (ed.), 1987)D
HERICE | X 65x, POV VRIYLOABTRE YY) —X
DELITA “Continental Crust through Drilling” & U TH
RET->THO, SHIEMA—) v 7ICBE T 5 ERHE
2% “Scientific Drilling” OFHTHIEH 7.

BAMRE L3R — U 2 75EE)

BRI AEMA-) v 7 iEEI 1934 F£OILK
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fz. #ULT, E#f< Y MVEEBFRETE UMP TIEAR
FICEHE ASHRET S, 1970 FIT, MEO=FIIIES &
UFREAEE & b ICERFARNERS W IZEFRKRS
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JABEEDT A AR ¥ IHERS NP (FHE,
1974), TU— bFY b ADEBIC L O EHBERA
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AU, 2ETEFERE - BEAED L OREEBEAN
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