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Abstract: Rates of heat discharge by hot water and those per unit area of Quaternary volcanic
(I) and non-Quaternary volcanic (II) areas are calculated in order to get the basic data on the

role of Quaternary volcanoes to the generation of hydrothermal system as its heat source. The .
Quaternary volcanic area is defined as the area of less than twenty kilometers far from the :
eruption centers of Quaternary volcanoes. §

Rates of heat discharge by hot water per unit area having the temperature higher than
60°C in area I is about nine times as much as in area II. However, the higher concentration of |
high temperature hot springs at area I also depends on its basemental structure which is
favourable to sufficient supplies of water due to Neogene volcano-tectonic depression structure
as reported formerly (Sumi, 1977 a, b). Considering those two causes i.e. Quaternary volcanoes
as heat source and Neogene volcano-tectonic depression structure as an aquifer basin, the

R

underground heat concentration in area I is five times as much as that in area II.
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Distribution of Quaternary volcanic (dotted) and non-Quaternary volcanic (white)

areas in Japan.
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Heat discharge by hot water of eight tectonic provinces and two subprovinces in Quaternary

volcanic (I) area in Japan.

(unit: 10° J/min)

Tectonic Water temperature (°C)

province <25 =25—<42 >42—<60 =>60—<90 =90 Total
VPH-1 42 197 523 0 0 762
VPH-2 318 343 2,420 1,574 18,292 22,947
Av-1 105 3,491 22,659 35, 497 12,169 73,921

(Av-1-a) 0) (272) (863) (4, 060) (1,436) (6,631)

(Av-1-p) (105) (3,219) (21, 796) (31, 437) (10, 733) (67, 290)
Av-2 80 410 10, 699 11,018 17,970 40,177
Av-3 46 88 716 368 0 1,218
Av+4 96 980 13, 868 8, 757 34,572 58,273
Af-1 80 1,193 1,813 954 0 4, 040
Af-2 0 0 0 0 0 0

Total 767 6, 702 52,698 58, 168 83, 003 201, 338

2R EEEREALMIE (I) RT3 HBERIEREAER

Heat discharge by hot water of eight tectonic provinces and two subprovinces in non-Quater-
nary volcanic (II) area in Japan.

(unit: 10°J/min)

Tectonic Water temperature (°C)

province <25 >25—<42 >42—<60 >60—<90 >90 Total
VPH-1 707 1,842 71, 304 0 0 73,853
VPH-2 1,942 4,228 4,605 8,690 1,210 20,675
Av-1 201 2,026 18, 464 14, 266 5, 354 40, 311

(Av-1-a) (54) (356) (620) 0) (8) (1,038)

(Av-1-8) (151) (1,670) (17,845) (14, 266) (5, 346) (39, 278)
Av-2 0 0 0 0 0 0
Av-3 176 431 1,314 2,428 1,160 5,509
Av-4 59 1, 704 6,773 3,805 0 12, 341
Af-1 205 477 1, 356 . 833 84 2,955
Af-2 4 313 0 0 0 317

Total 3,294 11,021 103, 816 30,022 7,808 155, 961
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Heat discharge by hot water per unit area of eight tectonic provinces and two subprovinces in
Quaternary volcanic (I) area in Japan.

(unit;: mW/m?)

Tectonic Area Water temperature (°C)

province (10°m?) <25 =25—<42 | 242—<60 | =60—<90 =90 Total
VPH-1 8.3 0.08 0.39 1.05 0 0 1.52
VPH-2 19.3 0.28 0.30 2.09 1.36 15.8 19.83
Av-1 57.7 0.03 1.01 6.55 10.25 3.52 21.36

(Av—1-a) (10.2) 0) (0.44) (1.41) (6.63) (2.34) (10.82)

(Av-1-8) (47.5) (0.04) (1.13) (7.65) (11.03) (8.77) (23.62)
Av-2 2.6 0.48 2.60 68. 56 70.63 115. 36 257.63
Av-3 3.5 0.22 0.42 3.41 1.75 0 5.80
Av—4 9.5 0.17 1.72 24.33 15. 36 60. 66 102. 24
Af-1 6.4 0.21 3.1 4.72 2.49 0 10. 53
Af-2 1.0 0 0 0 0 0 0
Whole Japan 108.3 0.12 1.03 8.10 8.94 12.75 30.94

g4k JEEmAXKUREK (O) HERH, EAERD 2 ) ERKHAL

Heat discharge by hot water per unit area of eight tectonic provinces and two subprovinces in
non-Quaternary volcanic (II) area in Japan.

(unit: mW/m?)

Tectonic Area Water temperature (°C)

province (10°m?) <25 =25—<42 | 242—<60 | 260—<90 =90 Total
VPH-1 78.3 0.15 0.39 15.18 0 0 15.72
VPH-2 119.0 0.27 0.59 0.64 1.22 0.17 2.89
Av-1 37.0 0.09 0.91 8.32 6.43 2.42 18.17

(Av-1~a) (14. 3) (0.06) (0.41) (0.73) (0) (0) 1.20

(Av-1-B) (22.7) 0.11) (1.23) (13.10) (10. 47) (3.92) 28.83
Av-2 0 — — — — — —
Av-3 4.3 0.68 1.68 5.09 9.41 4.50 21.36
Av+4 11.6 0.08 2.45 9.73 5.47 0 17.73
Af-1 9.5 0.36 0.84 2.38 1.46 0.15 5.19
Af-2 2.0 0.03 2.62 0 0 0 2.65
Whole Japan 261.7 0.21 0.70 6.62 1.91 0.50 9.94
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Percentages of convective heat discharges of five
temperature ranges of eight tectonic provinces and
two subprovinces in Quaternary volcanic area.
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BRBAR
Heat discharge by hot water having the
temperature equal to or higher than 60°C
per unit area of main tectonic provinces
(unit: mW/m?)
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Af 2.5 1.6
VPH 17.2 1.4 2.2
Mw 21.7 2.4 16.1

Mw I EE

X o THE S ROBAMERES 72 » D60°CL, kDR FEHEL
BQ W/m? I3kD X o icKbshs.,

1% I#
Av o ELAH)MAMY) HOLAMY
VPH#  (H,+H,)M, H,M,

ZDXHREFNMERBVTX

Qi-av _ (+H)M+M,)  Hy(M,+M,)
Q 1-vrPH (H;+Hy)M, H,M,

__Qu-av
Q n-vPH

Qi-Av — (Hy+H,) (M, +M,) — (H; +H,)M,
Qu-Av Hy(M,+M,) H,M,

_Qi-veH
Q 1 -vPH

DRERVPHELT 200, F5ROBE (RHHE) 20

ETFNVEES L CERECHTET 52 L 23 5.

ZOBEESROERNEI L LR 200 ERD B IC
B L TWINEES» 53R 25k LBRMTH L » bR
WEFELRDD, TOWMEOFEDHRKREEXTHS
L, WTRELLLTEER L > TW50T, REEE
DBATEERD BN, S0k 5 REMNEREDIY DK
BEYHTIESE, »oToo “BAEEHY”
OEREEDBZ LIZRB. FlLEBYEREIZ O W TD
MEEEITER IHEO 2. 4E0EEEE > LW ET
OEETOHOLOPEN B HD Z Licks.

—H AR R RN R EN T E D E D
Wh S, EEISR L CREE REEE L R TR, '
BB TEERHEE L R HR & S e Bidfibh 5
TriziB. L L, Zofs, BNEEDZY OEE
BEEcT3Z e, BRELEVERY b LICHIRR SR
BRERNTVBZLODEEDOREAPRbOIZT L Lk
5. ZOX5REERPOBMEHOFBRL —THET
Llirs.

LAY (Mg) RO X HiITin 5.

1 i1 Mg
Av 27.4 8.5 15.3
VPH 17.2 1.4 4.9
Mg 21.7 3.4 8.6

Lieh - T, EiRfE

Qven 4.9
Qi1 _21.7 _
Or = 3.4 6.4

TRGERLT, 4 Qu-vPH=q L BTEH5E
RS T B EREIRO X I B,

I# IR 3
Av 19. 8q 3. 1q (2)
VPH # 6. 4q q

(DNEC(2)DT R Y v 7 AP DB
(H,+H,) (M;+M,) = 19. 8¢

(Hy+Hy)M, = 6.4q
Hy(M; +M,) = 3.1q
H,M, = a

DEPN, ko TROBBRIELNS.

H, 3.1

— 9264 —



HADRRBEE A7 & BT L OBR (B HE)

M, 19.8-6.4 . .
M= = 20952

VETHTERREALRER: LTHE O b o D5
%, PR REEEAIEKEEL LT @D DD 2
BOERERR LWL XD,

3.3 EETINERKEE

BB OKOEIE T O WTHIEID X 5 E 2 FBIRY 57
< kg, 1-VPH #ikickt 2 8o g, 1-
AVEE X D S EWR D, BIRER OBEE O E R R

BiEEL bRrThER bRV, —F, I-Av 83 -

EREFROFBESSREPHENHNCEL 22 X Td
5. BOSPEUOE KR L IRCLE, ThZEho
8 OREFHBRBAER 2 A TAHLD.

I-VPH HomERE8MEm 1-VPH-2 RU0zh
WCHEFTB [ -Av-1-a TR WT, BBIEICH 5 2 LAk
. O LIEEER (M, 1977, a, b,) ¢ PRIESL
BV ThB. B I-Av-1 HrilcHhek LT 1 -VPH-2%
T, 60°CLL L64—86% (1.34%), 90°CLL|-wix, 16
—79% (4.9%) LERT5. iz l-Av-l-¢ FTI,
60°CP)_I64—83% (1.3f%),90°CPL L ©16—22% (1.4
) L¥WRTB.

&

—FI-AvEOREREBEMIL D THAH . O-
Av-1 % 1 -Av-1 HiZl#E L TH % &, 60C DlLic
SNT64—48%, (1/1.534%), 90°CPL kiz-o>WT16—13%
(1/1.26%), E7M-Av-4#% 1-Av-4 BB L TR
%L, 60CPL LizonWT74—31% (1/2.44%), 90°CLL |k
ITDNTH9— 0 % L BB L RRMEREZRLTNS. L
2L Av-3 FIZEE L T H1X60°CEL_kic >\ 1x30—65
% (2.2f%),90CLL LicE L Tix 0 —»219% LificsEind
B5LEWHEHERFINEFLTNWS., 2EY [#T, Av-3
BOLBERRPIER DR (ATEEA), —FIH
Tk Av-3 HOBPEBERBE N (1-Av-1 84 AR) ©
ThHD. TOZ b Av-3 FidMhX L Big o 728 -
KEEA T =X BB HBDOTERRVRENS Z 28D
®5, OF Y EFIE L TREDREALR, hEn, B
WhHBWIEEHEWEDRE, —FEZRALE T K &
W, BV, HILWSoREREZONS L, AitEicE
L CiRE=RAILEEOBEREN D IR HBIR /N
S EARRICIT VPH #iic e o TWAEDRERE X
bivh, DX 5 Av-3 oML (1963) @
BRORE T 2 L REEEEHEEARRER L 25
TWsEnz k.

1%

VPH %5 Aviy

t1+4°C

H°e &b ti+127C &
I [ - )
tgzs* {igrs \ v 70 2| 3ass|\
| - B .
Qld/s + d+5OJ/s 17 3Q+50J/s
N M

304/50 3] 3QU/5 L
/] .

1SN
\

BN BXROBANWROME - HKENIZET NV

e RAROEE, Vi HESHOoLAEKILEA,
B: aFE=RomkaEE

Model of the balances of heat and mass transfers in Japanese hydrothermal convection system.
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