¥

551.24 : 550.834.3 (521.12)

X

HEREEICL 2 EFRKRMEOHTEE

R & R

BR*

R&EN ot BB

s

Underground Structure by the Seismic Refraction Survey near

Mizusawa City, Iwate Prefecture

By

Susumu Irzuka, Kosuke Ito, Isao Hasecawa & Toshio HirosuHmMA

Abstract

In order to select one suitable site for the deep drilling, the seismic refraction surveys were

conducted in Zone-A, B and C since 1965 by the Geophysics Department of the Geological Sur-

vey of Japan as one of the items of the Japanese National Upper Mantle Project.

After various geological and geophysical studies had completed in each Zone, the working

group of UMP committee selected one location near Mizusawa City, Iwate Prefecture, in Zone-

A as the most suitable site for the deep drilling. Consequently, the second deep seismic sounding

was carried out in Zone-A as the complementary survey.

The velocity sequences obtained by the present investigations are as follows:

Ist layer 1.75~2.65 km/sec
2nd layer 3.6~4.4 km/sec
3rd layer 53~5.7 km/sec
4th layer 6.1 km/sec

The shallowest part of pre-Silurian basements (4th layer) was about 2.5~ 3 km deep at the

vicinity of the-center of traverse.

The present results were also discussed in comparison with the geological and geophysical

data already known in this area.
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D, 0.39 1.05 0.15 0.91
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D, — — (4.0) (0. 55) 5.7 (2.38) 6.1 "(2.93)
D, — —_ (4.0) (0. 39) 5.7 (0. 66) 6.1 (1.05)
) Zi~Zs BERORE, de ZEBORE (de=Z1+Z2+Zs)
HFO () BoFich OREBEEOECKEL R,
0 E1 E2 E3 E4 EsUEs E7  Ee \D,E okm

LI T B PR

#8K Hales ® F % I

by Hales'Method
- by Hagiwara's Method

a2 & B B &
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WwEBETAH FE2E £ 6 5

6.4 BREDKRN
RERICEER Ve b TERICIIEL SRR b 0N
B YRR 52 LIERNETHD, L UFERD
BRIChI - T, WESTRRBIToBREHEEE
FICRL Z L BMBETH S,

Wi DhEREZER # 5 TR ERIRE D
fENTIEIC R LIET B OHAE R > TH 5,

1) BB IURAMO OBRMEE

MEER OREEERE, BLREWHO T 50 msec
PLEIC S 72 BT REMED B B 23, B DIEFE TH HEEE
BILENZ DT, FWEW 20~30msec AN LEZ TR
WTehBHH, sk 30msec L33 L, HBIEE
123 X IFTERE11350~500mFREE 1T 72 B,

(2) ERZEEORMIRE

HAEDOFEE B —4E 6.1 km/s L L7eas, BIEOFHET
{1 6.1~625km/s DfEE & - T3, FBEHEEH
32 5 — 7 (MaTuzawa, 1959) m#EE: ©116.1~6.2km/s
LT3,

Hok EBEEOEVI XSEBREEOEL
(spread =k @ EIHRE)

® & =H BE
spread
6.1 km/s 6.2 km/s
E, 3.78 km 4.13 km
Eq 2.94 2.78
D, 2.93 3.27

®6KIE, SEDOT—XIToWT, FMEEEFS 6.2km
[s12F % & RBBEWMARENT 55, Ey, B, Dy 0%
spread DEHEE TR L 723D TH D, Zhickd &
RO BEs TiX150m 1E EE< Y, HiEY By D
T 350m EL BB LT B, ZhiZE6 Koo
X5, EMEEEKREL L5 ERXF0dIEROM
AT ERES DO TEREIBL, —F, ERHE
BREFHTERA c WSS BHDT, PRETIEHE
EFHEShEZLiZE B,

By dic, EMEEN0lkn/sEEE ST, Zhic

T o CHAROEEBRENEI0mPL Eizin 3 Z Lidiny,

(3) FREBOEESRZE

EBE FNEOEES, B 285z 3.5km/s & 5.7 km
s LiIe—BIZDT TV BN, ZoEELBEFCE VET
Thab0rLEbhd, FEOEEE, B TREHRT
5.5km/fs, FWC5.7km/s 2L, T OMERIICEST
BH0E LR, RY i B &% 5.5km/s L3,
SEHEARYEEEE 2.67km k73 Y, 5.7 km/s kT 3.24
km L 7%, EEHICER LHEA O 2.96km [T,
+ 300m {E ¥ DEWIZEDBN, TOBOEEBREILLS
HERTEE OEERER Lo OBETH D LELTRER
BDTHS D,

1. HRoOoBKE

1.1 ETEO#E & oks:

I RIBAEOREERTH S (I, 1969), &&FIZ
W73 D S EORENE Ee OV CHIE OBl & R
LT3 (&7 RHiz1967 & A L7 ALESHIEHIHR O
29 spread No. 15 —F T 3)DT, £ 2 O EAHED
MR B L THS LEI0EOBEY Thb, FRBOEE
EORRE BN, BREE TORSRBE-HELTS
DY Th 5, HEPKECREIORELET,
Fh#h 3.6kmfs, 2.8km/s TH 3, 3.6 km/s 13 E; TIT
5 o e BBHE D BRSO T, SEOERTIIZO
MEic 2.8 km/s fig 0 BERIZERICEDI TR,

w3 @opEE 5.5 kmfs » 5.8 km/s 2oV, S
% SP. I ~THoEHEL LT 55km/s &2 5T
B30T, MiEO5.8km/s L OEVIABER L SO TR
v, BIEIZ2SWTS, E9E»LhME X DI
%75 513 5.5 km/sEig DI 72 B o KEHTNCEED
BT B HB oA E BT CAOT B LR T AL
v, LER-TEELELIZ D LD REAP LB IR
G5 L B OB T oW T bIEB RERRMA L T
. BB LEBOBEEDR, HHEbLIL—ELTVS,

WiC M OB OV THIE L LT 5 &, Bk
DOHBSETEEIE L RAERRFAL T 52, Bl
CHIENIEEL 30, AEEHRE A3 v HIFELVH

W ™ FISPREADA POSPREAY  ROSPREAG]  JISPREAD] KSSPREADS K65 PREADMTSPREADS  [sSPREADN poserEAD] I v, D, WE
o RN A N B S SR
1 AT R —— a 1

I W9 \solss Y 55l ; 5.6 5.6 5.55 2
y ‘ R R . = =’
i i e S~ —.
4fsji—b it —6.2 / it T b2 = = 3
i i 2 pis R T 4
st ————-— ﬁ[}—— - —— K /- S e s %) < s
S e M N _'4 e A__._“yﬂ,—....._* T LI —w Wl
N co— NS | T , S i
i % =i f B

O B E W A o MO B OE (L 1969)
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HBREL &5 ESRARMED I THE (BRE - F5 BE8N « BE)

(1967 )
Akm
.rskm
| Depth
HIOK WE o % B & o x K GEAE
Isibuti Kamaisi
Shot pt.  Mizusawa Shot pt.
114 kmy ¢ i

1sibugi ROl
------ x ¢ B

20~25km

G4 Sendal
Direction
of Strike

1km "

0.5~ 25 km

CERyTT

530m
Strike :200~210°

P> Dip : 6-~11°
Velocity
P ;251 KMge
Ps P2 : 575~5.85
P3 : 610~6.20
Ps: 75~80
Ps

U AR BRI, V— I X 5 EA—RRFEOM THEE (Matuzawa, 1959)

Mizusawa Kamaisi Mine
SP1 SPI S.P.I
1 L 1 . 0
o 1.5km
o FEeT SRR

-5
—10
— 15 km

01 5 10 km

| S—)

1o R EEITGE S N — 7 DRER L Ol GRRSBEEITI S v — 7 L A UBEIRER L& ORBEE)

END B,

P ORpEMT, MBRICThTL52L, Lk
THEWIZL PRV ES TR EEZLNDDT, Hig
DEMBZBICE > THFBELTD L F—fic v 2 iz
o b LEBICIIERAHIE & FHREL 2o Tw 2072
g, EEER BRI OBERMHDR TS

LEIRTRERE LRV, WTIC LTS FREIEH
BB LV eDTIRE EOBERITTE R,

1.2 KREBHRICLB3AM~FLAAROBEL OLE
BRHBENE S Vi L 5 AHRB 3 E, $FE
RE2E, 35 EOBERRCD LD HREETEIR
DIEY Th B (MaTuzawa, 1959), P, & Py EERE I,
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WMEBETAS EA% F6 9

BRIBHADE TRV ER LS 05~25km LY,
BRI~ 5T 6~11° OEFHTEI BT3B, @7V
—FTRIDEDOREEE Lo LIZ-FVER I D
i, SR DbLVCEBHBRZTRY, MEERREOR
U 1.5km Th B = L BHA» (RGES 1959 a),
ZZCREED R r— VB F—I2 L, bhbhoik
HECEX POV TZDBENHEEEELTARS
LELHORBR TV X b0k, ZoRD L
KAEOREREE, BvEo ot 81 U CREIES)
Hge 7 — 7L FL 5.8kmfsec & 6.1kmfsec D 9 BHETE
LEZTHRERHELELRRLTAB L, ~yTFED
DEROL IR VEFTTIL—BT5z L ¥ b h
Do TOT LIFHFIT DEEERE R VBRI E
BECHETAZLOTHILEHNICTHETLOTH S,
1.3 BN IUHSAUTEEERE ORE

A-zone O = ORI BE 5 EAEIER, EHERES
FBEFLSDLLITFRELATRY, Zo#ETT LY
TEH SR T2 (i, 1967;1968), i X ALEEEF
TERE IR ER Skm TABIZ2EA TV “m—1
¥ ELTBY, POHORICYZITHIES 20km
LTS,

E eSS I B ORI BRI X o TRFEE T 15km #i#
D “BoAR EFVERHLTCS $ES, 1969),
PhbhOPREIEFERAEOEOHT 2 - T
EHIFTHED, BT 28DV OTHELTHL
Bz LETRAL,

WICHKBEEIREEREER TUCANEEREEE f
DT TS (i, 1967; 1968), %7z, A-
zone £ DHIZERERIE bITnbiviz (i, 1967),

NISHIKUBO

KITAKAMI RIVER

(1

~

KUROISHI
TECTONIC BELT
Skm

ZhbofERic X, fERE, BEEEELEOR.
ANEFRODHBHWRTEDRE ERL, WEHL XHAML
TW3ZERbhroTh3, L LERMERIIITAE
LT IRCDT, MBEEORELIRTIZLIXT
v,

1.4 HEEOHE

SR OFHE CH & 2T - ToEEREE O B S H fER
BEMOMEZEFICPIERBZZLIZLT, =2 CEE
R R B,

FIKEATEE CICH LM SNBSS T — % &
WAL TEBMAEC RN o HEEERNE < b
%o T XA SP. T ~ T Mk o/ E Rk B ic
DI EBH, SPI~T HfERE - ehEn &
DEABGCIETEBEZEVCHRICEHLTBY, WE
RN IIARFE B EICELICEA T3 bbb,

VOV REERY I3 1 7z 4 BIRIED, B
I b XSS bh3, LaLaRbEllicovT
BB L7, Bie b~k 5, KEHMICHEN
TEERNC LT 2 & IO CIR BT R oA R te T
ALV, BAEREE B CRIE LB T, 6
MBI DRTHENCE O BI0NHIBRE L I TH S
28 (), 1969), MBEEORKRICIEF D L 5 HEIR
W BNV, WEZENTIERAT G EEENEL D
EHESN TR, SHEOBRIZZN ELFEITE~
FRoERERABRD, 1.3 TRARL Sic, HEHEEE
DEN v — MREZIIBDARE 72 L THRIZIE HE23
2 T3 L0+, BBREC X - TEEIEH
TLHEBELFETEr L T—HRIZEELTLES
ZEETERVIYIREDRS,

(1)

Q

%

g

. ¥,
ox

KESENNUMA
TECTONIC UNE

LEGEND

QUATERNARY SEDIMENTS
NEOGENE TERTIARY ROCKS
PALEOZOIC ROCKS

METAMORPHOSED PALEOZOIC ROCKS
(MOTAl GROUP)

PRE-SILURIAN ROCKS
(CRYSTALLINE BASEMENTS)

GRANITES

B3
B

FISE BB COREWENTE (FH Mk, RER)

ULTRABASIC ROCKS
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WEREC X EFRARFECH THE (B Pl BB - K5)

(b)

(b) 22.7~25.0 km, 279 kg ()
(c) 30.0~32.3 km, 391.5 kg (SIE)

MR B OB OB X B R & #H

2.05~4.35 km, 2.0 kg (SIE)
HISK £ B R B oo R & H
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WEAEFTFAH E2A% F 6 5)

D shot1 L T T T O
charge 153 kg

Q  4eV 343 km

(a) W B B

D.- shot 1 [ L N [ ' ' [ L [
N charge 279 kg

a

1ev 42.7 km

up 1

b . 4cv

up

¢ 4eV 43.5km

up t
| S T T S S A SR S SN S Y S SN ST SR SN SR NN S SR A SR S T
7.0 80 90 sec

(b) = B B

IR F—F « La—F—ic X B

E4-shot 2 trace no. 22 E4-shot 3 trace no. 22

E
upP y
D
upP t uP T
10 1.5sec 50 55sec
charge 162.0 kg d=4.0 km charge 391.5 kg d=287km
(a2) & W BE (b) W FE B

BUIR BHBLT— ¥« va—F - X BEE 0L
E : ¥¢% (Geo Space), D : F—#% « La—%— (P.U. 3HzX3)
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WBREEC X3 EFRARMEOH THE (B B« BRI » EE)

8. i i

ASEOETEHBIRE TH b 2T o I REB IR D
®/YChH B,

SP. ] ~E, E,~E,; Eg~SP. I
(km/s) (km/s) (km/s)

1.75 2.65 —
3.6 4.35~4.4 | (3.8~4.0)
5.5 5.5 ~5.7 5.83~5.7
6.1 6.1 6.1

BB ®HH
B W N
i v e

Eig E4RE) »RLEBE0, B R CRE
25 ~3.0km TH %, BHROTEHHIANE OFHTRERE &
bRBLh—EL, MEEHEENTE DL < AT
%o FRD IR IR LT 6.1km/s FMTE X
RAMICREBR Y, KIEMRIC X 2ME e —B T 5
MiZi 5T 5, (g F0434E11 4 F2E)
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