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MICROSCOPIC PHOTOGRAPHS






Two pyroxene andesite

x 40

Open nicols

X 40

Cross nicols

Microscopic observation
: Weakly altered{montmorillonite) hyperthen,
left phenocryst,and plagioclase, right pheno.



Sample No. T-4 , 215m to 22lm

——— ., Andesitic coarse
Iy
ARl (7. grained tuff

x 40

Open nicols

x 40

Cross nicols

Microscopic observation

: Pyroclastics consist of fragments of plagioclase
and mafic crystal , glass and rock.
Matrix is consist of secondary montmorillonite.



Sample No. T-5 , 243m to 247m
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grained tuff

Open nicols

Cross nicols

Microscopic observation
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Sample WNo. T-7 , 31l5m to 320m

Andesitic coarse
- grained tuff

X 40

Cross nicols

Microscopic observation
: Plagioclase is main constituent crystal fragment

»

and besides of it a small amount of gquartz ,

K-feldspar are observed.
Pyroxene andesite and rhyolitic or dacitic rocks

{left) are included.



Sample No. T-9 , 368m to 373m

Fine grained tuff ?

x 130

Open niceols

x 130

Cross nicols

Microscopic observation

: The rock is consist of fine grained opaque mineral
(hematite ?) , clay mineral and calcite.



Sample No. T-10 , 402m to 404m

" Pyroxene andesite

Cross nicols

Microscopic observation
: Pyroxene andesite characterized by the orientated
arrangement of feldspar in the groundmass.
Montmorillonite is observed along the crack and
the clearvage of phenocrysts.



Sample No. T-13 , 489m to 492m

Dacitic lapilli tuff

Open nicols

Cross nicols

Microscopic observation
: The lapilli tuff is characterized to contain a
large amount of pumice. Breccia included is
andesitic rock , and crystal flakes are plagioclase,
opaque mineral and small amount of biotite.
Pumice , glass and mafic mineral are completely

altered to montmorillonite.



Sample No. T-15 , 550m to 552m

e

'f-!«f.
4;_.;?‘4 Andesite
i

l?‘*‘

Al

Re) S
S

ok

x 40

Open nicols

x 40

Cross nicols

Microscopic observation

: Andesite breccia included in the formation.
Mafic mineral and groundmass are completely
altered to montmorillonite.



Sample No. T-~16 , 5B0m to 583m

Lapilli tuff

x 40

Open nicols

x 40

Cross nicols

Microscopic observation
. Mafic mineral and groundmass are strongly altered

to montmorillonite.

M-9



Sample WNo. T-17 , 61llm to 6l4m

Lapilli tuff

Open nicols

, Cross nicols

]

Microscopic observation

: Strongly altered pyroclastic rock.
Large amounts of montmorillonite and limonite are

observed in the groundmass.

M-10



Sample No, T-18 , 641m to 643y

Lapilli tuff

Open nicols

x 40

Cross nicols

Microscopic observation

: Pyroclastics rock consist of andesite , characterized
by flow structure , and dacite. All of mafic mineral
and groundmass are altered to montmorillonite and
to silica mineral assemblage.

M- 11



Sample

Microscopic observation

No. T-20 , 702m to 704m

Andesite

x 40

Open nicols

& %

\’{ﬁ“_fﬁn APy L :

x 440

Cross nicols

As a phenocryst plagioclase can be confirmed ,

Groundmass consists of plagioclase , secondary
fine grained quartz , montmorillonite. The vein
consist of montmorillonite and fine grained
secondary quartz.

M-12




Sample No. T-21 , 733m to 735m

Open nicols

x 40

Cross nicols

Microscopic observation

: The rock is characterized by fine grained andesite
with few phenocryst of plagioclase showing flow
structure. Groundmass consists of plagioclase ,
K-feldspar and opaque mineral. Mafic mineral and
groundmass are altered to montmorillonite , calcite
and other secondary minerals.
Secondary quartz veinlet is rarely observed.

M-13



Sample No. T-22 , 763m to 765m

Strongly welded
tuff or Dacite

nicols

Microscopic observation

: The rock is characterized by flow texture.
Phenocrysts are composed of plagioclase ,biotite
and hornblende , and its groundmass consists of
Lo plagioclase , gquartz and K-feldspar.
S TET e Groundmass and mafic mineral are strongly altered
to montmorillonite and secondary quartz.

M- 14



Sample No. T-24 , 812m to 8l4m

Strongly welded
tuff or Dacite

Open nicols

X 40

Cross nicols

Microscopic observation
. The texture and rock forming minerals are same to

Sample No. T-22.

M-15



Sample No. T-27 , %504m to 908m

x 40

Cross nicols

Microscopic observation
: Phenocrysts are same to Sample WNo. T-22 , and its
texture is clastic.

Groundmass is strongly altered to montmorillonite
and also mafic mineral is altered montmorillonite
spot with opasite rim.

M~ 16



Sample No. T-28 , 935m to 937m

Coarse grained
andesite tuff

Open nicols

x 40

Cross nicols

Microscopic observation

: Andesitic tuff consist of andesite fragment ,
plagioclase and opague mineral.
: Groundmass is strongly altered to chlorite calcite
and fine grained secondary gquartz.

M-17



gample ©No. T-30 , 996m to 996.3m

Coarsée grained
andesitic tuff

Cross nicols

Microscopic observation
: Breccila included , texture and alteration are
same to Sample No. T-28.

M- 18



Sample

No. T-31 , 1039m to 1041m

™ SR,

o
& 3Eiin
f‘

i

5
RS Pyroxene andesite

x 40

Open nicols

x 40

Cross nicols

Microscopic cbservation

-
-

The rock consist of plagicclase , augite and opaque
mineral as its phenocryst , and its groundmass is
composed of plagioclase , secondary guartz , clay
minerals and opaque. Groundmass and mafic minerals
are altered to chlorite , and , especially , epidote

is recognized in plagioclase phenocryst.

M-19



1154m to 1157m

’

Sample No. T-34
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TEMPERATURE AND PRESSURE
LOGGING CONDITION






Temperature and Pressure Logging Condition

1

Logging No.
Temperature Tcmp:;atu:e Tempezrature Tcmpelralure Tcmpe;aluxc Tempecatuce
Logging Curve No o ) ) Q) f;) (g)
Date 21/0ct}1980 1/Nov/ 1980 2[Nov/1980 15/Nev/1980 | 15/Nov/1980 | 16/Nov/1980
Tue. Sat Sun Sat Sat Sun
Weather Fine Fune Cloudy Fme Fine Fine
Temperature £C) 130 100 120 12.5 50 130
Atmosphere (mb) 6000 6000 5990 598 0 602.0 5990
Equipment KTB 10004 KTB 10004 KTB 10004 KTB 10004 KTB 10004 KTR 10004
Drilling depth (m) 4630 6530 6530 8145 814.5 814.5
Logging depth (m) 3000 6520 6520 500.0 3000 8000
Standing tame (h) 144 05 430 2340 7:3¢ 16 30 3100
Funal creeulation 15/0ct/1980 1/Nevf1980 1/Nov/1980 15/Nov/1980 | 15/Nov/1980 | 15/Nov/1980
12 00 10 00 1000 200 200 200
Logging from 12:05 14 20 920 9123 18 10 900
w ol 13 03 1533 1104 1102 19 49 10 34
" Fina! 13.15 16 35 1140 11:34 2018 10 58
Water level (-m) 73,0 Q 70 Q 0 0
Water level temp. (°C) No data No data No data No daia N 180 250
Bottom temp. (°C} No data 674 1112 1145 1328 1426
Maximum temp  (°C) 603 674 112 145 1328 142.6
and its depth (-m} 3000 6520 6520 3040 BOOO 8000
'sl':l::fnr::ln?mpc:’:;ax Temp. {0C) 600 63.0 H2o 180 1320 1420
Well diameter and its depth 83/4 834 8354 6 1/8 61/8 51/8
(fnch, -m) 4630 653 0 653.0 8145 8145 B14.5
. 7
Casing pipe ana,::fef,:)h o3 3120 25 o P 3120 ’ 651.5 ’ 6515 651.5
Slit pipe and its depth _ _ _ — - -
(lnch, -m)
Circulation Water and Bentomte mud| Bentomte mud | Bentonite mud | Beatonte mud | Bentomte mud { Bentomte mud
its density 1.06 107 107 107 1.07 1.07
Remarks




Temperature and Pressure Logging Condition

v
Logging No Temperature Temperature | Temperature | Temperature Temperature
1 2 3 4 5
Logging Cutve No @ @ @ @
Date 27{Nov/1980 | 28/Nov/1980 | 29/Nov/1980 | 30/Nov/1980 | 1/Dec/1980
Tue Fn. Sal. Sun Mon.
Weather Fune Fine Fine Fine Fine
Temperature (°C) 40 160 15.0 16.0 13.0
Atmosphere {mb) 603.0 5990 600 0 6010 6000
Equipment KTB 10004 KTB 10004 KTD 10004 KT8 10004 KTB 10004
Dnlling depth (m) 11570 1,157.0 L1570 1.157.0 1,157.0
Logging depth {m) 11500 1,150.0 11500 1,1500 11500
Standing tume  (h) {020 2300 48 00 72:00
Fanal circulation 27/Nov/1980 | 27/Nov/1980 | 27/Nov/1980 | 27/Nov/i980 | 27/Nov/1980
900 900 900 900 900
Logging from 1920 9 00 8.57 8.56 9.00
" ull 2120 I1.2] 11.16 bE 33 11.35
»  Final 2205 12:04 1155 12 08 1213
Water level (-m) 0 0 0.5 1.5 20
Water level temp. (°C) 14.0 19.0 190 200 220
Bottom temp  (°C} 146.1 1589 1655 168.8 170.5
Maximum temp  (°C) S 146.1 1589 1655 169.3 1705
and 1ts depth {-m} 1,1500 1,1500 1,150.0 1,1500 1,1509
_?_::::l:g 2!:1::“. Temp () 144.0 154.0 164.0 167.5 169.0
Well diameter and 115 depth 61/8 61/8 61/8 61/8 61/8
{wch, -m) 1,157 1,157 1,157 1,187 1,157
Casing pipe and its depth 7, 651.5 7, 6515 7, 651.5 7, 6515 7. 651.5
{inch, -m) ’
Sht pipe and its depth 5, 5, s, 5, 5,
(inch, -m) 648 0~1,157.0 | 648.0~1,157.0 | 648 0~1,157.0 | 648,0~1,157.0 | 648.0~1,157.0
Circulation Water and Cool water Cool water Cool water Cool water Cool water
its density - - - - -
Remarks




Temperature and Pressure Logging Condition

v
Logging No
Pressure | Pressure 2 Pressure 3 Temperature 1
Logging Curve No P1,2.3 Pd4.5.8 P7 i3
Date 1/Dec/1980 1/Dec/1980 4/Decf1950 4/Dec/1980
Sun Sun Tue Tue.
Wealher Fine Fine Fine Fine
Temperatare (°C) 160 160 150 150
Atmosphere  (mb) 602 602 599 599
Equipmem KPG 10201 KPG 10201 KPG 7127 KTB 10004
Drilling depth (m) 1,157 1,157 1,157 1,157
Logging depth (m) 200 200 500 1,150
Standing time  (h} - - - after injection
Final circulation - - - -
Logging from 15 50 15 50 10 10 1500
" til 16 08 16 08 10 45 16 38
«  Final 2115 2115 1400 17.35
Water level () - - - -
Water level temp  (°C) - - - -
Bottom temp  {°C} - - - 1668
Maxumum temp. (°C) - - - 166.8
and s depth (-m) - - - 1,150
Siationary point - - - 165
Themometer Max, Temp (°C)
Well dlameter and its depth 618 61/8 61/8 61/8
(lnch, -m) 1,157 1157 1,157 1157
Casing plpe and 1ts depth 7, 651.5 7, 651.5 7, 6513 7, 651.5
(inch, -m)

Sueppeand “s(:::;:‘h.m) -;‘48"*1.157 2:13'*'1 REY) 2:38"-1.157 2;13"-1.157
Circulation water and Cool water Cool water Cool water Cool water
uts density - - - =

Remarks







CALCULATION OF ANALIZED
RESERVOIR TEMPERATURE






Calculation of Analized Reservoir Temperature (II 1, 2 Curve No.23)

Depth Cooling ti Standi
g time (t) amding| (4 Measured
(m) tune (0) ( ) 8/(1+9) Temp. (°C)
A) Drilling Date 2/Sep/1980  3:00 | 1) 45 [1) 14515 | 1)0.0031 |1) 48.0
100 | B) Final circulation 1/Nov/1980 10:00 | 2) 24.0 2) 1471.0 | 2) 0.0163 {2) 44.7
C) Hours from A tillB 1447 h
A) Driliing Date 10/8ep/1980 11:00 | 1) 49 (1) 12519 | 1) 0.0039 [1) 507
200 | B) Final circulation 1/Nov/1980 10:00 | 2)24.3 2} 12713 2) 0.0191 |2) 51.1
C) Hours from A tillB  1247h
A) Drilling Data 14/Sep/1980 15:00 | 1) 5.0 |1) 11520 | 1)0.0043 |1) 518
300 | B) Final circulation 1/Nov{1980 10:00 | 2)24.5 (2) 11715 2) 0.0209 {2) 56.3
C) Hours from A tilB 1147 h
A) Drilling Date 13/0ctf1980 4:00 | 1) 5.2 |1} 467.2 1) 0.0111 (1) 544
400 | B) Final circulation 1/Nov/1980 10:00 | 2) 24.8 [2) 4868 | 2) 0.0509 |2) 59.7
C) Hoursfrom A tillB 462 h
A) Drilling Date 27{0ct/1980 12:00 | 1) 5.3 [1) 1233 | 1) 0.0430 (1) 578
500 | B) Final circulation 1/Nov/1980 10:00 | 2)25.0 {2) 1430 | 2)0.1748 |2) 77.2
C) Hours from AtillB  118h
A) Drilting Date 30/Oct/1980 9:00 [ 1) 54 |1) 544 | 1)0.0993 |1) 59.8
600 | B) Final circulation 1/Nov/1980 10:00 { 2) 258 [2) 748 | 2)03449 [2) 939
C) Hours from A dllB  49h




Calculation of Analized Reservoir Temperature (11I. 1 ~ 3, Curve No.@~®)

Depth Cooling time (¢ Standing | (1 4+9) |ejt+9) | Measured
ep (m) ooling tm () time (e) ( ) /( ) Temp. (OC)

A) Drilling Date 2fSep/1980  3:00 | 1) 76 1) 2454,6 (1) 0.0031 |1) 44.4
100 B) Final circulation  15/Nov/1980 2:00 | 2)16.3 2) 2463.3 (2) 0.0066 |2) 455
C) Hours from AtillB 2447.0h 3314 3) 2478.4 |13) 00127 |3) 439
A) Drilling Date 10/Sep/1980 11:00 N 77 1) 1582.7|1) 0.0048 |1) 519
200 B) Final circulation  15/Nov/1980 2:00 ! 2) 16.5 2) 1591.5|2) 0.0104 | 2) 54.6
C) Hours from AtillB 1575.0h 3) 316 3) 1606.6 |3) 0.0197 |3) 53.5
A) Drilling Date 14/Sepf1980 15:00 | 1) 7.9 1) 14829 (1) 0.0053 | 1) 573
300 B) Final circulation  15/Nov/1980 2:00 | 2) 16.7 2) 1491.7 | 2 0.0112 12) 603
C) Hours from AtillB 14750h 3) 318 3) 1506.8 |13) 0.0314 |3) 59.1
A} Dirilling Date 13/0ct/1580 4:00 | 1) 8.2 1) 798.211)0.0103 |1) 643
400 B) Final circulation  15/Nov/1980 2:00 2) 168 2) 806.812)0.0208 |2) 693
C) Hours from A tillB 790.0h 3) 319 3) 821.913)0.0388 [3) 71.0
A) Drilling Date 27/0ct/1980 12:00 | 1) 84 | 1) 454.4|1)0.0185 |1) 72.1
500 B) Final circulation  15/Nov/1980 2:00 2) 169 2) 4629:2)0.0365 [2) 78.1
C) Hours from A tillB 446.0h 3) 321 3) 478.1(3) 0,067t [3) 827
A) Drilling Date 30/0ct{1980 9:00 | 1) 8.6 1) 3856 |1D0.0223 (1) 777
600 B) Final circulation  15/Nov/1980 2:00 | 2)17.3 2) 3943 (2)0.0439 (2) 888
C) Hours from AtillB 377.0h 3) 323 3) 409.33)0.0789 |3) 934
A) Dritling Date 10/Novf1980 5:00 } 1) 88 1) 12581100700 |1) 90.5
700 B) Final circulation  15/Nov/1980 2:00 | 2) 17.5 2) 134.5(2)0.1301 j2)103.1
C) Hours from AtilB 117.0h 3325 3) 1495]3) 02174 |3)1094
A) Drilling Date 14/Nov/1980 15:00 | 1) 9.0 1) 200[1)0.4500 [1)114,5
800 B) Final circulation  15/Nov/1980 2:00 | 2) 17.8 2) 28.8{2)0.6180 (2)1325
C) Hoursfrom AtillB 11.0h 3)327 | 3) 43.7]3)0.7483 |3)1426




Calcutation of Analized Reservoir Temperature (IV 1~ §, Curve No@"-@l

Depth c
‘voltng tme (1) Standing 1+8 Bi{t+ Measured
(m} Tene {8) ( ) {1+0) Temp {°C)
A} Dulling Date 2Sep/1980 300 1) 106 1) 2.080 65
100 | B) Fina) chrculation YT Novi1980 9 0D B 233 ?; 1:?)93.2 g ggﬁ: 1; :z?i
€) Hoursrom AullB 2070k 3 481 32,181 3)00227 | 3) 438
4y 121 4) 21421 4) 00337 | 4) 440
5) 963 5121662 5)00445 | 5) 466
A) Dolling Date 10/Sep/1980 11 00 N 108 1) 1,8808 1300057 | 1573
200 1 B) Fuinal ewculation 7Novi1980 9 00 ) 134 »i891a 200124 | 21526
C} Hoursfrom A uliB 1870 h 3) 483 3 19183 3) 00252 | 3} 563
4 723 4) 19423 4y 00372 | 43570
5) 964 §} 1,966 4 5)0.0490 | 5y 569
A) Dnllng Date 14/Sep/1980 15 00 I 1o 11,7810 1)00062 | 13654
300 | B8) Fmalcirculation 27/Nov/1980 9 00 2 236 2117936 200132 | N ETT
C) Housfrom A ullB 1770k 3) 485 3) 18185 3) 00267 | 3) 648
4) 72% 4) 1 3425 4)00393 [ 4) 664
5) 966 5118666 | S)00518 | 5) 669
A) Dnlhng Date 13/0¢1/1980 4 00 n 11 1) 1,096 1 o010l | N7
400 | B) Funalcirculation 2INovf1980 9 00 2) 238 25,1088 | 20,0215 | 2} 782
C) Hours from A tillB 1085 h 3 487 3311337 100430 | 3) 777
4y 127 41,1577 4) 00625 | 4) 798
5) 969 5)1,1819 5)00820 | 5) B18
A) Dailing Date 27/0ct[1980 12 00 1} 13 1) 7523 NOoMs0 | 1) 869
500 [ B) Fmal crculation 27/Novf1980 9 00 n Mo 2} 7650 | 20034 | 2801
C) Hours from A ullB 741h 3y 489 | 3) 7899 3)00619 | 3) 908
4 129 1 4 8139 4) D089 ° 4) 933
5) 971 } 51 8381 5301156 7 3) 948
A) Dnlling Date 30/0ct/1980 9 00 1) ti4 | 1) 6834 Ho016? ' 1) 949
600 | B) Fumal arculation 27/Nov/1980 9 00 ) 42 ) 6962 2) 00348 | 2) 996
C) Houts from A ullB 672h 3) 491 3 Ml 3) 00681 | 3}1023
4 731 4) 7451 4) 00981 | 1063
5 973 5 1693 5101265 | 5)1083
A} Daliing Date 10/Nov/1980 5 00 1) Naé 1) 4236 1) 00274 | 1105}
700 B) Funal circutlation 27{Nov/1980 9.60 %y 44 2) 4364 2) 00552 | M7
€) Houss from AtllB  412h 3) 493 3) 4613 3 0I06Y | MIT2
4 133 4) 4853 401510 |4N206
5y 975 5y 5095 5101914 | 5244
A) Dnlling Date (4fNov/1980 15.00 -1 1) 117 n 3177 1} 00388 | D126
800 | B) Fmalarculation 27/Nov/ 1980  9.00 2} 246 ) 3306 2) 00744 | 20214
C} Hoursfrom A 1B 306h 3) 495 B 3555 3301392 | 3277
4 735 4y 37195 401937 { 317
5y 978 5y 4638 5302422 1513606
A) Dnlling Date 19/Nov/1980 4 0O np ne n 2089 1) 00570 | 1)i201
900 | B) Fumal crculation 27/Nov[1980 9 00 N M8 2) 2218 700118 | D307
C) Houssfrom A 1B 197h 3) 497 3} Me7 3) 02015 [ 31385
4) 738 4) 2708 202725 | 4432
5y 960 5} 1950 503322 | 5)1463
A) Dnilling Date 22{Nov/1980 20D 120 | 1) 1390 [ 1)008s3 | ni27d
1,006 | B) Final circulation 27]Nov/1980 9 00 N 250 n 1520 2) 0 3645 | 2)139.5
C) Hours from AtllB 127h 3 499 | 3 1769 | H028AU 4TI
4 141 4) 20t1 4) 0.3685 | M52
5) 98.2 5y 22512 504361 | 5)155.8
A) Dnlling Date 24/Nov{ 1980 20 00 1} 122 n 732 1) 01667 {11386
1,100 | B) Final circulation 27/Nov/1980 9 00 7 252 2) 862 7)02923 | M55
) Hours from A Ul B 61h 3 50l 3 1l 3) 44509 | 359.2
4) 744 4) 1354 4) 05495 41632
5) 984 5) 1594 5y0.6173 | 511672
A} Driling Date 76/Nov/1980 14 00 o123 n 33 1) 03930 1)1461
1,150 { B) Fmal erculation 29/Nov/1980 9 00 2§ 2;.‘; g 2;: -2{; g;g; 3“2? ;}
C) Hoprs from A uli B tSh 3 5 kK
) Hours 1 4) 745 4 935 4)07968 | 91693
5y 946 | 5) 1136 | 508N M
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