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Geothermal Investigations of Matsukawa Hotspring Area, Iwate Prefecture

by

Hisayoshi Nakamura & Kiyoshi Sumi

Abstract

Matsukawa hotspring area situated on the northwestern foot of Mt. Iwate is covered by
Quaternary Matsukawa andesites and lavas and debris of Marumori volcano. Tertiary
formation grouped into dacite and marine. sediments, which consist of sandstone, mudstone
and conglomerate in descending order, is overlain by Matsukawa andesites.

Along Matsukawa valley, Matsukawa andesites and Marumori lavas suffered from fumarolic
and hotspring actions, and are altered to silica stone, and clay-stone which is composed of kaolin
and/or montmorillonite, and silicified rocks. The upperstream area of Matsukawa produces
silica stone and kaolin, and the area along Sumikawa, a tributary of Matsukawa is characterized
by the occurrence of montmorillonite and then, the lowerstream area consists of altered rocks
containing kaolin and gypsum. Judging from the properties of the altered products and the
topographical feature, the upper-and lowerstream areas are regarded as older fumarolic areas,"
while the area along Sumikawa seems to be the place where natural steam was confined and
reserved. - ‘

_ A few hotsprings are distributed in the altered rock areas; the higher ones in temperature
issue from the crossing area of Matsukawa and Sumikawa, the lower ones occur from the
upperstream areas of Matsukawa and Sumikawa. )

By means of the drilling operated by.Matsuo Sulphur Mine from 1952 to 1956 at the
crossing area of Matsukawa and Sumikawa, natural steam was emitted from four bore-holes
at the depth of 169~327 m. The maximum temperature measured in drilling reached to 189°C.

According to the core samples obtained from the above-mentioned drilling, it becomes
clear that altered Tertiary dacite tuff is overlain by weakly altered Matsukawa andesites at
the depth of 120~200 m. This means that natural steam is confined in Tertiary dacite tuff
covered by compact Matsukawa andesites. From these facts, the writers ‘know that the
occurrence of natural steam in Matsukawa hotspring area relates to characteristic geothermal
conditions in the Quaternary volcanic region.
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Geologic map of Matsukawa geothermal area and its environs
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HF-8 HF-133-a HF-133-f - 9 o B89
RITRIERGIE RGeS | Rz | DIEREN L TR <)
Si0, . 58.86 90.84 81.16, 55.28 ' 73.56
TiO, 0.63 0.35 0.50 1.33 1.15
ALO, 15.67 3.30 6.96 29.47 8.27
Fe;0, 4.93 0.21 0.08 . 0.53 : 0.82
'FeO 2.75 0.11 0.07 0.11 0.11
MnO 0.12 0.00 0:00 0..00 0.02
MgO 3.95 0.03 0.03 0.01 1.16
CaO - 7.38 0.04 0.47 0.01 0.01
Na,0 ' 2.24 0.15 0.31 0.01 , 0.00
K,0 0.79 0.14 0.46 0.01 0.03
H,0+ 1.24 1.59 2.74 10.78 2.79
H,0— 1.10 0.10 0.14 0.52 11.68
P,0; 0.01 0.00 0.04 | ©0.07 . 0.00
SO, 0.02 . 2.87 6.71 1.58 C0.29
Total 99.69 99.73 99.67 99.80 99.89

oA IR (B %)
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THb, ok, 2D5b, 6 FHIIERFFERRL L
RFEI o TBDTHA Lic, Tz, 7 B3iX 193m
¥ X L7, BR324, HLI#AKfr I b
223m ¥ CHIRED LD T, BRSO 2 —7T1IowTh

BOS O % B 5 o=

Chemical composition of thermal water in Matsukawa hotspring area

Mg?*

cBE

L 30 (3)

AL | pH | CI~ [SO#HCO,| Na* | K* | A" | Fet | Ca®* NH,*|HBO, | H;S |H;Si04T.S.M.

# 0 k| 31.6 3.9 1.0220.6 0.0/20.8 10.0] 5.3 0.7 48.2 8.7 1.5 2.2 14.9 36.4| 413

Bl k| 44.4) 5.8 1.5306.2 198.3 70.3 17.6 2.1 1.4 76.9] 24.2 2.0 19.9| 62.7 49.4| 734

MM | 78.5 3.1 3.0315.20 0.0/ 40.0[ 9.6{11.5 8.6 31.8 8.2 2.5 13.3] 5.0 88.4| 670

| EEmEES| 44.6) 3.2 3.0[ 94.6) 0.0/ 14.0{ 7.3 5.3 0.7 8.2 2.1 2.0| 11.1] 44.6/ 29.9| 250

St BT GEi: CI7 BT me/D

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320

® En

B4R

B E— ERE MW HEE

Depth—temperature curve of bore-holes in Matsukawa geothermal area
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IhbDx~ 7 Th S REE~EEROZEL, B
FIORRNP LEARHEETIVE, KIUERE, BaZUE
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ERAF KL, BNZLEEE X OENISERK S 2/
BTHDOTHBZLIL, BEOWEL LR TETHEE
Wi, BERLETIE, BPCEDIENCESED B\
WSEBIR A S END L 5 TH BN, FOIEMILE 5
Tiabe LA L, BEIZAELELhD O,
BZ b Thik, FENIEHERESDFROAELZ IS
BRSSO L Ebhs,

KB 3 ZHORE 0~22n »5ELhi-b0
DHTHBH, O TIIMAELLE, ILELZO T
FRELUERS D, MEOEFILIERE TRV, 7 5
HOIEE B 160~195m, 3 B3t 170~200m, 2
BT 100~120m OfEHEEIRS H5K),
NODOBRERERICRET S L, 7 B3, 3 Bk
650~680 m Tz CRACEBELHBOECHLT, 2 FIf
VRUEHR 720~740m 175y, SO 40~90 m BED
Thid s, -

EEERER LA, B bl X O biE e ky) X
N5, WD ME, 7 BB WTHEE 10~20m,
3 BHI I\ T 30~55m X\ 5 HEKAIHISE T T T4
LRACTEC, BHELIERITEE A EBEED D
DIEDNTHBR, BHREOEME, = DHIEH I
RIET DD, BULWREL T BHOEE 55~160m, 3
£380 55~170m DS THRLRD,

5.3 BIHZAOEREK

-
[

7 B IR BEG T ALz, B, KEEORE -

PEFCFIHINRT5, COBIHT AR, Fho-of
TbEHIh A L E, BT TAERE, VWhIEEES
ADBHERCHEYT S L3 hD, ZOBEHEKY 2E
Rile o THRIRL, TOMFERSERLIODBELRT
B,

ZOGWHEEREHZRD L, AU T HEHOBMIY AEEHK
TH YLD, HEDOER VRS EDOERIEDD
hn, 1o, GENELDTHET, Wb RRE
KOBHKOMELRRTOH LT, o 10ES0,%,

Fe?*, Na* K* HBO, H,Si0; &k, =OHuksb
BT BB ORI X b TR OE YR,

ZDRERGDHMT B L, 7T BHOBEKRN AL, Hh
—EDIRBTHEIB L 5D TR, MRINCERD
BEK T ZEBALTHWSZ RS, $BHA
BADEIILH LN TIWD, IRBEDOFHRDOILFRS
LR E, —CERANTEDEVOT, BELD
B URAAMNEAL TV LikBbhis, Wihic L
Th, BHELR VTR THENIR T SRECH S
L ORHEEING,

6. # ®

BAESRAR g B S 3, #A) 1| Hh s oo N 5
LEEND CERBEDNT, 2, SHILTHS - &
35, ,

6.1 RARKLTHELOBEK :

A2 [ BB 0D RN R TR A DS R 15
DEHFEOERNR, EHHE, COHMKO THCEETSE
REKQELBERBD B E 5 050%, 5% 0HFME B
LCEERBREDO L oo T,

C OHIROIERAL, HEE OB - B e
heTrn, Z05b, EMEHIZ RN ERE DM N
Lo TERIhIEELDLRD DT, FEMIKOREITIL
T LUAEA - B/ eREIhBEELLNRS, &
DX S IRRGTCEERYEAT S L, COFEHLRD
3 HIRA BB Z Evbhh, Tiby, MR
R - BINAW AT, BRI TR 3 #ik T 5
B THNHD IHIBIIBDORDEERNDH », I EikH
WREHRT L4y v E2SERMEEL S0, FRI -
BHAMAME—~ LYy 2 Y v r 1 b BEib
WHaEmE L, RINTHRBBIL A Y v e
THREN S, F) LRSI EG S OFEESN b AT
WEOBSHFCHT=5 2 LIRS, T2 #ig
CREARFORERRD b, 2D 5%, WIITH
DOREHEHE, KB BCEbh %D, HFRCKT %
BHOMWR DI, BEHOLPCERIEERS
B K@i 0 vnbins o Lic v bbbz
%L, oKD BECBTIIBESHETH D, BEL

-
—

TR R Y 2 KL %R SR

B|AR
Chemical composition of condensed water of steam from bore hole
7(J<CZEH pH | CI- fSOE“ HCO;7| Na* | K* | AlI®* | Fe?* | Ca?* | Mg?* | NH,* | HBO, | H,S [H,Si0;/T.S.M.
1 58 3.8| 1.0/ 874.5 0.0| 57.3 22.8] 4.7| 65.8 15.4 15.5 1.5 15.5 11.6 201.5| 818
o =z 5.3 0.5 4.9 6.1 0.5 1.8 2.1 1.4 1.5/ 0.4 1.5/ 2.2 1.7 3.9 11

ot BEE=E G Clm UT me/D)
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Columnar section of boring well
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Schematic profile of Matsukawa geothermal area
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