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Geologic and geothermal structure of the Osaka Plain,
Southwest Japan (Preliminary Report)

Hiroki Ishiga, Kazufumi Nishikawa and Mitsuo Sato

Abstract

Since the first deep borehole in 1960’s for assessment of the land subsidence in Osaka Plain,
Southwest Japan, few attempt of geologic borings reaching to the basement rocks and
examination of whole covering sediments of this region have not been done. However, recent
boom of the hot springs in this big city has brought a chance to obtain a valuable information
on the structure of the basement rocks (mainly of the Meso-Paleozoic rocks and the Ryoke
metamorphic rocks), stratigraphy of the overlying Plio-Pleistocenc sediments (mainly of Osaka
Group), and also geochemical and geothermal study of this plain. This paper presents recent
geologic examination on the borehole data and characteristic feature of the geothermal
distribution in the deep part of the plain.

The Osaka Plain is divided into the eastern and western blocks by the north-scuth trending
Butsunen'ji yama-Uemachi reverse fault, and the eastern block upheaved. The basement depth
of the western part exceeds 1300m and higher geothermal gradient occurs in along west of the
Butsunen’ji- Uemachi Fault. Large volume of hot water (several hundred tons/day), with a
temperature over 35C occurs in most spas, but hot water of each varies its characteristics.
Temperature of the horizon of 1000m depth is usually over 45C, and spots of the higher
geothermal part occurred in a row of N-S trend. Geothermal gradient is usully over 2.5°C/
100m, and characteristic is the higher gradient in the lowermost part of the Osaka Group,
mainly from 1000m to 1300m depth, attaining 5°C/100m. This part consists of sediments of
lower geothermal conductivity and is supposed to play a effective role as a “Blanket”. The
investigation on the geologic data of the borehole in the Osaka Plain is apparently important
for an applicable development of hot springs for new and clean energy.
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No ® B A& B W S48 | EHE | SMEE | oH | &M Nat | Cat* | K- | Mg” | CI | HCO™
C 1/min m ng, ke | mg, ke | mg, ke | ms, kg | mg, ke | mg, kg | me, ke
1 THERER KRN K FEH 28.3 165 1200 8.4 400 | 128.2 9.4 2.3 2.4 25.2| 297.2
2 BT — LA 2 BEBAHT EF ] 30.3 73.2 910 | 10.09 379 | 141.6 1.1 2.3 0.4 5.1 73.8
3 SERREES EMmhisE 29.7 65.9 1000 7.6 7400 1985 | 751.1 18.8 14.9 4432 49.4
4 /NEFIFOEBE D B BN 27.2 96.8 1000 7.21| 10000 3598 93.2 54.2 97.8 5638 | 710.2
5 Bt FHEH AT FIk % B%E 26.7 62.9 1200 | 10.03 354 | 102.3 1.4 3.5 0.3 6.6 50.6
6 =y v a—RROE A T AR AT 37.5 34.8 1005.2 6.6 | 36400 | 12050 | 545.7 | 461.8| 350.9| 19390 3146
7 KBH vt A FHRGE 34.2 52.3 1000 6.72 4590 1043 | 219.6 56.4 7.1 2005 | 563.2
8 THOB KT R 31| 177.5 1005 7.4 7930 2379 | 169.3 64.1| 137.5 4195 | 627.3
9 ER B B KHT 39.8 200 1300 6.85 | 34190 | 10996 605 | 112.2| 724.2| 19226 1838
10 | {LEEHR R W HTHILOAK 37 220 1400 7.35 1620 | 458.6 55 12.1 17.4| 609.5| 469.6
11 | EREBER THHATER 24.8 50.8 1273 | 10.14 210 75.2 1.6 1.8 0.2 7.7 47.8
12 | KHEAB -+ ET7HER W T R T 37.5 162 1200 7.36 2360 | 705.8 80.8 15.7 54.9 1085 | 575.4
13 xH (QLFHE \R | EXILF 55.2 506 1500 7.1| 19850 6460 | 577.6 | 148.2| 219.2| 11500| 531.5
14 | ABLEEHRRR KE A FHER 31.1 298 1500 8.68 506 | 172.2 4.1 0.5 0.4 6.1| 425.9
15 | EEEHEKRR BHXKXEH 40.5 | 132.7 935 7.32 5750 1827 | 301.2 35.6 59.2 431 236.7
16 |H—+rETHRR g X 2 AT 41.8 | 234.5 1003 7.2 6610 0883 | 321.6 88.8| 134.5 3804 | 276.4
17 | KBER KRR i BT 37.5 300 800 7.8 920 | 202.8 16.6 10.4 4.9 10.6 | 624.2
18 | iz hid R [LIERIN=E 39.2 430 1000 7.86 570 | 118.2 9.2 3.5 3.5 10.6 | 352.7
19 | = — 2720022 X\ EZHT 46.8 499 | 1013.36 8 396 95.6 3 2.4 0.7 21.3| 233.1
20 | AL A 3B =% 44.6 170 1075.2 7.8 7580 2274 | 375.5 63.7| 104.6 4403 | 260.5
21 | R AR R X BT 46.7 | 697.6 1200 8 689 186 5.4 3.3 1.5 132.2| 295.3
22 | st tEEDOE AEE DRI 37.8 447 1000 8.2 272 63.7 1.8 1.7 0.7 2| 175.7
23 | kR HEERER EE X B 43.4 316 1300 7.6 752 226 16.8 12.1 3.4| 256.3| 250.8
24 | You- & BB TN 49.8 560 1271 7.5 5010 1143 | 391.4 31.3 76.2 2626 | 161.1
25 | FEERR VX P 53.9 425 1500 7.2 18700 6364 | 171.1 84.1| 136.6 9707 1608
26 | LWOBLDOR FHIER V4 B X Hg BT 48 507 1300 8.2 400 | 118.9 2.5 2.7 0.5 17.1] 292.9
27 | MR HAEFX MY 53.4 369 1300 7.1 11330 3430 660 69.2| 113.3 6677 | 224.5
28 | KRV RMiER HEHXEM 45.1 470 1200 7.6 2930 | 651.9| 172.9 11 22.8 1270 | 217.8
29 | MEEE O LNl 52.5 283 1405.7 7| 35870 6256 4304 | 732.7| 518.5| 19370 | 120.3
30 | KR ik 48.2 728 1000 7.5 2360 661 | 131.1 22 16.8 1160 | 283.7
31 IH2ER g M 40.3 | 166.5 1000 7.45| 11100 2586 1103 | 163.8 158 6488 | 127.5
32 | HKKLZDBE [= %) 45.6 283 1200 8.1 1109 | 312.2 23 73.1 3.8 | 385.7| 358.2
33 | v B Peilimias 30.8 71.9 500 6.9 | 41400 9617 4277 111 729 | 24590
34 | PLER b=1:: i B 25.6 33 600 8.1 6644 1524 | 553.7 29| 128.3 3652 | 136.8
3B | KFER KB KZFILA 25.7 95 633.8 8.1 256 37.5 25.1 4.8 8.9 6.2 211.7
36 | hOBERER TR AFEAAK 28.3 31.2 1205 8.2 981.2| 355.4 5.2 3.2 4.5| 112.8| 768.5
37 | XOB WiiEAR% E 30.4 218 701.7 6.99 | 26760 6016 2655 | 104.4 300 | 14950 71.4
38 | TaFloE R A 36.7 403 1300 8.21 | 258.4 69 6.4 6.2 0.7 16 | 177.6
39 | BREER TN EE T O 29.2 109 531.6 7.3 440 78.9 29.3 11.7 10 30.1| 309.4
40 IHAER2 RAUEE TR 30 107 1000 7.5 1440 | 461.2 37.3 13.3 11.1| 548.5| 459.5
41 | INEH B0y REgniH N 30.5 201 1000 6.8 380 92.3 12.1 2.9 4.3 61| 214.2
42 | FEPFIR SR R R BRER BT 37.7 100 1020 T7.4| 17300 6518 23.7 11.2 5 2057 | 14260
43 | OHDEHRR SR FERBER pEEY 37.9 80 1500 7.2 5430 1710 | 133.7 11.7 5 2445 | T770.6
4 | OLDORER SR RRER BT 40.4 37.7 1501 7.01 5420 1654 | 183.6 15.2 4.4 2534 | 636.4
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