e 1]

TLUCTHRET 715 o bIVBR
o OB R @ =

%

1984 8 A

BE®BDEEXE

[ ]
' 84-"'1'22.‘" o







T4 YL HRET 751 b MK

W o B3 F St EH B &

w 5

(BE=%)

: JII@E\LiBéAéY |

I

| 1984$SH

-

RGN EER




| A ¥

o8 '
Sh gy 104 | L8

P

2 ' |
o 643 |
ZaRN. 10987 | upy




Ensg

E

e
N19*

N16*

N3t

N

LOCATION MAP
- OF

ACUPAN.ITOGON AREA

PROVINCE OF BENGUET

REPUBLIC OF THE PHILIPRINES

M {fQM ? } i}/ N6 30
/) / /// 1'%’ M /7/’// Bokod
Lahy
LA JERINIDAD g e > S
ﬂ\/ - 7 aq
. Wi 7
“{ M\ LEGEND
™ BAGUIO B B o
& camol "W Phase [ Survey Area
Tuba A ( 198 2 )
2 S .
bl oy _ Phase T Survey Area
2 .Ba!nl ( ‘983}
_,-—-——’—’/ / upal . .
o ucfrot \w_\*\/ Ni§T o0
: ” g 2 / Dalupi‘rip l_,«\ I B
2 s
y W )
E120736° Ko wt © 5 ke E120°50°







r B OH

H1#E fF i
1—-1 AEOHMH -
1—-2 #HEoEHE -
1-3 WAMORBE
1—4 3 £ p B O

1 —5 MO
B2 AR OB
R R N A

w1 #h B W K

1— 1 BAEOBWGEESE

1—2 #® A" #% # -
1—3 b -
14 H OB -
1—5 # g -

FoE e F R E
2—1 BHEOBMHET Ik
2—2 1m%®%méﬁﬁ
2—3 BHRAOHFRE
2—4 WFBEOTLD

£ MANMEESE
3—1 WEOHMHEUHE

3—2 #® B g B -
3-3 # &HE FH ® -
34 B oW o’ B -
35 EEMATHE -

I W & 2



3—-6 @ iﬁ“ % ﬁl— ........................................... S T 55
Mazm WOW WA

4-1 FEBEOBMRIEHEE s v PRI e 59
42 FWBRIL QMBI  cerveerermrerien e %9
4—3 FE O F B e e e e e 59
44 HEEEIRED @ FERE oo cvereeeee s AT 60
4—5 ﬁl'lﬁ?l,@‘l?é&ﬁ@ ................... et eraeaar e aea e aaeeeaate RTPTTO e 6 4
d—6 FURILOBEGMIE oo oo s 60
A —T 3 T BROBR eerererererteraeei i e 70

4 — 8 3 (1: b ST R RER LR 80

1% BREGROBH

1%1rﬂgﬁ§ﬁ%@%% .................................................................. 83

1 -2 MAEEREMEROEL s 83

123 B BEAREOTEL v STUTTRUUUTR RO I 8 4

1— 4 SRILBEBROBL oo s O PR 85
goE Hb Bh Z 0D TEFE e e e e e 87
B3HE HRIESRFAREHT LIRS '

3—1 &% F SRR SR PR e et tetreateeea e a1

3-—-2 %E&?ﬁﬁﬁﬁ?‘é%%‘ ...... PO e rersaratiersersriariesssanay Cerraseaes _91
X 8



Fig,
Fig.
Fig.
Fig,
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig,

Fig.

Fig.

Fig,

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig,
Fig.

-1
I-1-2
-1-3
I-1-4
15

H-1-6
H-1-7
Ii—-1-8
11-1-9
[1-1-10.
H-1-11
-1-12
M-1-13
11I-1--14
I-1-15
II-1-16

H-1-17 (a)
II-1-17 (b)

H—1-17 (c)

n-1-18
I-1-19
I1-1-20

LIST OF FIGURES

Coverage of Geoiogica] Survey ‘Route

Generalized Stratigrafic Column

Geological Map

Geological P_rofiles _

Miéroscopi_c Photo of Epidote-Actinolite Schist of Dalupirip Schist
(E—98)

Microscopic Photo of Sandstoné of Miocene Sedimentary Rocks
(F—224)

Microscopic Photo of Conglomerate of Miocene Sedimeniary Rocks
(F—222) o

Microscopic Photo df Hornblé’nd&augite Andesite of Miocene
Sedimentary Rocks (F-291)

Microscopic Photo of Hotnblende Andési.te Porphyry of Old Plug
(F—133). | '

Microscopic Photo of Dacitic Lapilli Tuff of Young Plug (G—31)
Microscopic Photo of Biotite-Hornblende Dacite Qf Dacite Plug (J—-1)
Microscopic Photo of Biotite-Homblende Quartz-Diorite of Itogon
Quariz-diorite Body (F~ 143)

Microscopic Photo of Hornblende-Biotite Tonalite of Itogon Tonalite
Body (F 269) - |
Microscopic Photo of Biotite.-Homblende Granodiorite of Virac Grano-
diorite Body (F-24)

Microscopic Photo of Andesite:of Andesite C.omplex {E—05)

. History of Igenous Activity

Distribution of Alteration Minerals (Acid Hydrothermal Alteration Zone)
Distribution of Alteration Minerals (Neutrai Hydrotherfnal Alteration
Zone)

Distribution-of Alteration Minerals (Jarosite Zone and Gypsum +

Calcite Zone) -

Distribution of Dyke Rocks, Quartz Veins and Fractures

Frequency Distribution Diagram of Dyke-Rocks :

Rose Diagram of Dyke Rocks

i



Fig.
- Fig.
Fig.
Fig,
Fig..
Fig,
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.'
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.
" Fig,
Fig.
Fig.
Fig.
Fig.
Fig.
Fig,

Fig.

H-1-21
122
M—-1-23
I—1-24
il-2--1
1122
M-2--3

11-2—4

I-2-5
n-2-6
I-2-7
i1-2-8

{129

[1-2-10

=211

H-2-12
-2—-13
11-2-14

I—-2-15 .

H-2-16
0-2-17
—2—-18

-2-19

n-2-20

—2-21
131
[1-3-2

[-3-3

11-3—4
-3-5
11-3-6
1-3-7

Frequency DistriBu tion Diagram of Quariz Veins
Rose Diagram of Quartz Veins

Schmnaﬁc Tectonic Map -

Rock Sampling Point.

Profile of Hole for Témpﬁature Measurement
Planting of Track Etch Cup

1-m Depth Temperature Versus Sea Level
Frequency Diagrain of 1-m Depth Temperature

Probability Plot of 1-m Depth Temperature

‘Contour Map of 1-m Depth Temperature

Frequency Diagram of Hg Contents in Soil
Probability Plot of Hg Contents in Soil

Contour Map of Hg Contents in Soil -

Frequency Diagram: of Rn Contents in Soil
Probability Pl_ot of Rn Contents in Soil

Contour Map of Rn (222) Gass Contents in Soil Air
Compiled Map of Geochemical Anomalies
Réiatibnship Between Hg in Soil and Temperature

Relationship Between Rn in Soil Air and Temperature

‘Relationship Betweén Hg in Soil and Rn in Soil Air

Location Map of Water Spring

D/H Rafioé of some Geologically Important Materials, Quoted from
Hoefs (1980)

180/16( Ratios of some Important Oxygen-containing Compounds,
Quoted from Hoefs (1980)

Deuterium and Oxygen-18 Variations in Spring Water Samples

Contour Map of § 130 Values of Spring Water Sampies -

Seismogram
Seismicity Map in and Around Japan
Seismicity Map in the World (d § 100 km, M 24, 1961 ~ 1967)

Dis'tributi_on' of Volcanoes in the Wor}d-

‘Noise Measuring System

Instaliation _I-Iolé_ of Seismograph :

Seismograph Station



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
‘Fig.
Fig.
Fig.
Fig.
Fig.
'Fig.
Fig..
Fig,
Fig.
Fig.
Fig,
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

. 1-3-8
. 11-3-9
. [1-3-10
. H-3-11
=312
Fig.
Fig.
Fig.
Fip.

Fig.

11-3-13
[1-3—14
H-3-15
[1-3-16
1—4-1
[—4-2.
N-4-3
H—4—4
1—4-5
1—4-6
11—4—7
1I-4-8 (a)
1—4—8 (b)
11-4-8 (c)
1—-4-9
11-4—10
1-4—11
11-4—12
1—4-13
U—-4—14
[1-4—15
1-4—16
1i—4—17
1--4—18
11-4-19
11-4-20
11—4-21
[i-4-22 (a)

Recording System

Location Map of Séismogra_phs

Determination of Hypocenters by Drawing
Wadachi Diagram - ' '

Daily Frequency Diagram

S--P Time Distribution

Magnitude Distribution

Epicentral Distribution

Hypocentral Distribution (EW, NS Projections)
Location Map of Gradient Hole (AGH—1 to 6) .
Columnar Chart (AGH—1)

Columnar Chart (AGH—?,)

Columnar Chart (AGH -3}

Columnar Chart (AGH—4)

Columnar Chart (AGH--5)

Columnar Chart. (AGH-6)

Profile of Through AGH-3, 5,1

Profile of Througﬁ AGH-4,2,1,6

Prpﬁle of Through AGH-2, 5

Thermal Logging Chart of AGH—1

Thermal Logging Chart of AGH-2

Thermal {.ogging Chart of AGH-3

Thermal Logging Chart of AGH—4

Thermal Logging Chart of AGH-5

Thermal Logging Chart of AGH-6

Tfuc Formation Temperature of AGH--1

True Formation Femperature of AGH -2

True Formation Temperature of AGH-3
True Formation Tel.nperatu.re of AGH--4

True Formation Température of AGH-5

True Formation Temperature of AGH-6 . _
Histo'gram of Elements (810, , Al O, MnO, Hg0, Ca0, K, O, Rb, 5r)
Multielement Parameter Plots AGH—1



Rig. 11-4-22 (b) Multielement Parameter Plots AGH—2
Fig. 11-4-22 (¢)  Multiclement Parameter Plots AGH--5

Fig. 1--2-1 Conception Model of Geothermal at the Acupan-Itogon Area
Fig., 111-3-1 Location Map of Proposed 'Deep Well

vi



Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
“Table
Table
Table
" Table
Table
Table
Table
“Fable
Table
Table
Table
Table
Table
Table
Table
Table

Table

=11

-1-2
-1-3
-1-4
Ti—1-5.
H-2-1
0-2-2
11-2-3
-2-4
i Sy
1-2-6
-3-1
-3-2
1133
13-4
H-4-1
—4-2
143
M 4-4
i-4~5
1-4-6
H-4-7.
1-4-8
-4--9
-4~ 10
1-4-11

I—4-12

-4-13

-4-—-14

LIST OF TABLES.

Correlation of Rock and Stra_tigraphic Names

Results of Mfcroscopic Observation of Thin Section
Isotopié Age Determination of Fission Track Method
Isotopic Ages Determination of K-—Ar Method

Results of X~ra.5.1 Diffi'acti_on

Geochemical Data Sheet for 1-m Depih Measurements
Daily Rccord of 1-m Depth Temperature at Station Point
Calculation Table of 1-m Depth Té.mper.ature

Results of Measarements of Hg. R, and Temperature
Correlation Coefficients Between the Different Parameters
List of Spring Water Samples and O/H Isotope Analysis
Coordinates of Network ' |
Specifiéation of Recording System

Data Processing Systém

~ List of Hypocenters (1) — (5)

Thermal Record of AGH—1
Thermal Record of AGH-2
Thermal Record of AGH—3
Thermai Record 6f A.G.H—4
Thermal Record of ACH -5
Thermal ‘Record of AGII—6

" List of the San'lples for Laboratory Test

Resulis of Microscopié Observation of Thin Section

Resulfs of X-ray Diffraction

Reéults of Chemical Andlysis

Factor Compoﬁen ts

Correlation Table

Means of the Sonic Veiocit}?, Thermal Conductivity. Density Perime-
ability, Sépcific Electri'?: Resistance and Specific Heat

Results of the Core Test (Sonic Velocity Thermal Coﬁductivity,

Density, Permeability, Specific Electric Resistance and Speciﬁé Heat)

Vii






. mmm ®












-1 BEOHM o | ol

C OWAEM, 74U ¢ v JHE ( The Republic of the Philippines ) BAF OB ICH S 3,
M ~ 4 v t M ( Benguet ) J<=\‘;'>i'."ﬁ ( Baguio YL LE s 5 Acupan"Itogo.n_.iﬁ;ijt ‘
CRL, MR, YR, %ﬂﬁﬁbiUwﬁﬂwﬂE%%m?&c&Klb DM
EoMMA > v« v e FET 228 HIE LCRBAN S DT H A, o

AW, 3REWEOB ERELTLOTD Y, 4 B UC & b W R BB T B
Emmﬁabfmménk40mKowf W, WIESREREIGT A & oie, &
MR OB BEIEB AL, 2, 7 ) U WOMEIT 5 6 ROWRILIC OV T, BES
SUHERESRET 5O THL, o |

chbLoHEKL Y, %“q:wrc 1,500 m @ﬁﬁ#ﬂﬁﬁﬂa‘&ﬁﬂ* m@%ﬁﬁf&ﬁﬁ&ﬁi
v, Aﬁwﬁﬁﬁu%%%T%%oféé | o

1—2 BEOER o N
A /.%:ltﬁ[h'{i W, Batong Buhay, Bugmas, Daklan I (}Acupan Itogon G’Jilﬂ < ﬁ%fxiﬂ,?
%m%w%wkamﬁ%%w@ofw&w MmmﬁwﬁhkﬁﬁﬁﬂA mmmMm-‘
Binga DREDET L ENBEORME L, ALY ¥ OBAHFUEAL DD 5, Tiwi
( 330MW) Mak-Ban ( 220MW)@(?@L§"§%%5WC£ b, vy /%@@mﬁﬁmzw vé::'
%##Ltm574vt/&btﬁ ﬁékk%w//wﬂ?%%%ﬁbﬁh&%thé
L#L&#B,Bﬂmg&hyﬁ% 4R BE #Emﬁb+ﬁ&%§ﬁﬁﬁﬁ?én¢,_x'
&mmsfd Jum.®m¢&ﬁﬁ(lwnﬁlﬂ~3ﬂ)®%,ﬁmﬁﬁmﬂ%%%&ﬁ
@Erx)¢ﬁ@@ﬁ& K% >%, %7, Daklan TH, 4997@ﬁm%ﬁmxb%%ﬂ
S Fwbn, BREAGKCEBLEALY, BAUBEONNECEEES, ﬁimﬁgofma
Y, ?_0)45?«72 GD% IR, E D ( Bureau of Energy Development ) i, Bagulo _ﬁ“ia ?K IJJ
A&&kO%ﬂ%%ﬂKﬂh$tE&%%b ﬁ&JIm&m&%%%%%ﬁbréﬁoth7
FOUCIICA W, 198243 JICHHMER L IR L, X1 R0 B 55 0 W e o
ﬁ%%ﬁokﬁ.iﬁﬁm&f S/WEERL, thmMmgmMmmmu@ﬁm#ﬁbi
nﬁDWEmﬁﬁﬁ,mﬂ57$eﬂsai9@¢;2ﬁsazr@4fﬁwgb 300 kit
D RIRIC > K, mm#&ﬁ'ﬁﬁkxdgﬁgﬁpﬁﬁﬁ%%ﬁ%ﬁ#%m«nf
oo T O ORERLRE, B”JFHS 8¢3ﬁ 9 B~1 6 azrw )l t/ni-ﬁ“/b:”r-'é‘ (BE.,
D) ICTHRE R, RS 841 0N, - KMERETL LCRSA T,
S, H— &ﬂﬁKIDMM§nﬁ40km®ﬁ$ﬂﬁKDWf REET S KoK



AhadoTdh,

1~3. WEBOWE
AWERO MR TROMY €5 b,

S BMSEED 2ERER TIOTH B,

= & | & & | W R B
£ Bl ¢ % | ZBeRmRA | ®ooE
| ICEEE) |
| CATIRBESR) -
X OB O B | SRR | B
| T st |
| N BIBER
wom o s W o | cFmMRGMREESER woom
% L v E B ES L AT "
" ® 5k " A -
W B WM om B B | s RREEBKE R
o OB OB| o MEBESLEEW | 4
v mow E om0 mmERBmEERS | s
wRRREE |8 B\ | o WARESKE B
A P O
" B ok %] v R v
” mOR & &| - iﬂm%%ﬁ&ﬁﬁﬁ-- |® =
1-4 BEBR. . S
EiE | AR (mAl ® . #®&. A B
LSS || kmikE, W MR BB R 104 SRR
2 29 (PN JIGA BEDE?&HA& ﬁé&éﬂ}sﬁc BT
a3l 30 BED FT4E, il v
4 iQ/ I PRGN BmERRLS
A el SRRSO
6 3 | BEDHAﬁ o o
7 4 - m%@g ﬁr;i ' iﬁ%g—w#ﬂ'




- 10
11
12
13

14

15

.16

17

© 18

19

20

- 21

.22

23
24
25

26

- 27

25

29
30
31
32
33
34

35

s6.1

107 5

10
11
12
13

14

15

17
18
19
20

21

22

23

24

25

26
27

28

29

30
31

117 1

AR TR B R T R

HhFHVEL B, i&!ﬁlzﬂl;&’, = 7 TN /71‘111& ﬁﬂ(’]\ﬂj”f‘%‘i‘f“ Fﬁﬂﬂ; %

/"

g

I

#”

7

H

7

"

I3

7

I

7

2

"

7

f4

/s

i

"

"

"

7

14

w’

”--_ K,

Hg fﬂﬁ I R J)FMU
T,

Hogzat lﬂ.{x'*\ﬂ?.‘a_

i

1
B i i’éﬂ
”

"

o
”

"

"

7
M
"7
#”
I

4

H?%B’r i o R

iz’ﬁzﬁ]

31

ﬁ%%&&(%ﬁﬁmﬂm%)_}

IS .
AFF RS

J [CA %7, BEDITE
<=7 W |
iy '

T _,_,..—;‘v =
BED{T4&
B

/\:’{'—,]'—+“? 5

i‘&H:EI g

v =7 R

£y T S %’J‘@E%ﬂ.ﬂ]

r”

"

#

/7

"

-f/:
S
o
o

7




" 37

" 38

40

: 41_

42
43

C 44

-} 45

46
47
48
}'4'9
50

51

- 52
53

:_54..

T 55

©. 56

ST

58

| 59
- 60

61

T 62

63
64

65

11/ 3

o

10

11
12
13

14

1.5

16

17

19
20
21

22

23"

24

25

26

27

28
29

30

H

T
,
,
,
)
.‘n'
y

g

AR

HE 54 vy Z A4

R = h

7

M

/s

14

I

"o

’”

"

o ETTRCEHR ke

G- 5

A¥F = F

BED %R
T ICAGT R

WE; F a3 F

TR

555 LT

M1l o~
A

165 AL

HLH
L

4.5 Fath A

M1 ”

461 TR
oM

S LB

A

7

I

Ty FAy FEE

gy BRI

o P
o
,
"
’
.,
.
.
p
.

I

//. ié}ﬁé

F R

Cmi

==
.’\’;—“-9—*/ \*‘/i‘ ;

MR

12/ 1

” =z
” {/ :
” ”
” ”-
#” ”
" ”
v o.M v P
” I ”
"o #” o ” -
” " 7 ”
‘ ',(i ” #” #
I ¥/ I3 o
o . ” M
14 ” - I oo
" '. "o I : £+
o BOKE

ﬂﬁ’é}ﬁ .:-:'// 2




25

66 |12/ 2 BB xS, VKT HONBRII - P Jfﬁl{Lvﬂffzi*kJE‘:;
67 s | | mangmwe o I v s e
68 4 | R B oM ” e e e |
70 6 HSH v % N v w o
71 . Gz 0 % OB v 5T o s TURHE|
S 72 -8 | 53~ v iﬁfutx' # O i1 |
73 9 M2y, # ﬁﬁ%*#_& 5 o
74 10 [ AEae # " 6.5 TREERE |-
75 11 B[ o~ S L S ” o I{Zﬁ}ﬁ}% N
76 12 65 FLETHE o " voow |
77 13 a2l e A " LIS I
78 14 wm | N A ﬂ;é}‘hﬁlﬁiﬁﬁ
79 15 " | ’fsﬁj_ﬁu 5 7 M5l :
éo 16 SRR, ﬁ%féﬁa‘uzu’ﬁaja? _xfﬁ.zﬂ. #”.

81 17 # G # i‘ﬁEﬁM g ¥
sz | s || MR o .

83 19 LB A R T
- 84 20 " P
85 21| ﬁ'@_%figﬁ .

86 22 Bl SR BIRGRE -

| ae| (W

B 40 B |ma| i # H i

2 23 J 1CA BB, BEDZA &

3 24 S

n ﬁ%ﬂuﬁiﬁ |




.512

g 1/26
e o2t
| 28
8 29 |'m
' -10'= DS I
e 1|
' 2
:‘15" 5 | R
16 6|
177 B
18| 8
e 9
20 | 10
21 R
22 12 | H
23 13
o4’ 14
25 15

SRS AR
156 FLIR AR

msH
Ao 1AL o

oA
A3 FURBE R

2 L E AL A

B L0 '
;ﬁm—)-? = 3

B4 TR - BEME == 3Nk
o L EnTE

?

L VY

¥ B : :

s e omsms e o
ffsa%l.zﬂgzl:n:lﬁmi& A - BED 1

) ¥ *?;5-—)/\%’:7}‘

=

iﬁﬁiiﬁ%g‘%%ﬁm, PNOC )
AFF T = F
# P |
MRS
JCA BETHE




A

FRRI68ZE . B : Hﬁﬁn59¢

ALK % | o w0aipingtr  nds1e 1 12/111%113123 m ) R
51 B ﬂij“rﬂﬁ‘ iy . " 4_(10)
SEH Tt %m%ﬁ_ Hmﬂ
W om|emEs | e @
e | - ® o
g ok | o« G0 o |
W oy wmin | <O e
s B | < @ . A
5 W RREK e e
# ‘&'mﬁ m- pr4.--¢s,.;+;w%)-4
| ﬁfﬂ '55 20y _, : '
ma % | < ® .
%ﬂié%{ T R R

15 WA KIS
O 7 4 ¥ ¥ v AR BAK B
O EEGHBEE~ = 7 B
BE WFE E oA K
I A K
' O A + é {Buzeau of Energy)
Wences]ao R. de ia Paz. Director
__ Arthur Saldival Sali, PhD Deputy Director -
() PNOC (Phlllppme Natlonal Oil Company)
ArturoP Alcaraz PhD Geothermal Consultant
Nazario C. Vasquez Manager Prqject Operatlmj

BemardoS Tolentiuo ~ Geoscientific Manager

() NpC (Nat:onal Power Corporatmn)
Rogelho D_atum, PhD = Senior anmeer Spemahst

}_’rofesmr, Univ. of the Philippinés



B AV Rkl

Ceaar—f, cAa®-WRR MRS

L FeyazbowE-YY- ML
MR | .
M ogE EEHRE Mr.
' " r .ﬁiﬁ : Mr.

# B Mr.
o SRR Mr.
W mE  EEKE Mo
” ¥ fil Mr.
v H ik Mr:
e B W Ms.
Mefp A AR A Mr.
o TR M.
a ﬁ o Ms.
® o & EEEE o Mr
M B REHEm Mr.
W ow f M Mr.
W & | B

i
®
=
g

Alfredo C. Troncalés

Edgardo S. Agﬁlés

Francisco A. Bénito
Rene A. Villarosa
Leondtdo U Elemia
Rene B. delos Sal.‘ltOS
Narciso V. Salvania
Romeo R. Tena
Helen_e G. Aniceto
Za]zon C. Espino
Evelyn Ray Reyes .
Moria Lisa V. Agoncillo -
Rodelio T. Palabasan
Josefino C. Adajar

Manuel .R. Panagsagan

. Valel)tino Noble I "«

Mr. Ben P. Ignacio -









#o2 ® WABROTR

2m1_11»$ m& 5 : : T

= 4 ) v,/{mﬂa‘H&E?H!@?ﬁiﬁ%ﬁ’fi«#i%‘i][ll,'cmib M)@ 1973¢E-.1.DE®§5"‘25(E?JH
SRt i LR MK D CHS Loob B, SRS TR

1960$f€%36007§/\@7 43¢ 7AW 1/\—1 b 1.0 5m,»,u@m't%?ﬁﬁs L,'cwws
190804 RPTEICH, AD 49505 A, 1AM 17 4J\VJr/VC_L;‘»1L1fc° &@ﬁmﬁﬁ{@
J:ﬂtt’ 1987$"§“C-VCI%JV:’?—@fﬁﬁ‘T’Eﬁ, 12738 million barrl &tc_ b, zhid
570073/\@749 ¥ A, i)\%bzzdéw;kgwéc&{rc?:c'zao |

-, AT AAE - ?ﬁﬁwab&ﬁm@iwﬁ 197'3‘~19'79¢kﬁ92%*&@@%5:,
Al WA, AJE ENon 011 OUEOMMICH, 19808274, 19810
7 g.s%zfc{&zﬁl,to 1987¢VCI’1 BT 13975 % BEL, Efmﬁwiém%ffc‘mz—,ﬁ
BThhe

in Million Barrcls of R - ] |
0il Equivalent ' - IR
100+ . NonOil [
86.23 B86.10 89.5]

. - e09p
) - 76.86 690‘,/ 79a% 36"/
75 o PP LN €177 173094 2040%
6739 ..o 6694 [roro A0 - ‘
: N sl 75/ g o S R ' 1B
T IBEE | D RSN
. F . - _ S N A AT Bl 2¥ L5 )
so-[ 1 1 A . o |
. : 82.70% | 79.60%{74

sadat, |930%[5208%]

e o .
98.30% | o3 249! 94,189 | 9395

. esm]-

1973 1974 1973 1976 19_77 1973' 979 1980 1981 B2 83 84 85 86 8T
) . : . <Turqn>

_.:_His'!oricui Prrmary Energy Consumpfmn (MMBOE)



non OO T, FfH# T3 FLORAMLL, BMRET188% Lt b2 & Rbh b,
AN L 2%, B L4 %fomzf%ﬁﬁia\_zt:h*cv\zao 198 7TiE DB, 1,554MWTH D,
ABND 1O Gh LB LR D,

'749Eyi&i$”¥7a%%&%': “

o 19814 [ 190844 1987 fF ol
W A B oW 7800 55.2 3 3924
EOE A M 1.59 581 499}
O W F | 7959 | 6104 4423
T F  Oh S0 101 4.76
BOA R 0 ' 131 | 667
B E B R 105 | 1070 ) 1184
R B F - 105 | 1201 1851
ko o 746 | 846 | 1237
Y #o 552 | - 12286 13.97
+ o b _ 6.3 8 522 . 616

& at 10000 | 10000 | 10000
HIRE(MMBOE)| 8610 [10671 | 12738

o BB

D O T981E B ;1932%?% 198 THR K

. ” MWJf:%  MW | % | MW %
Z 3 SR ¥ G444 fzozﬁ 1292ﬁ7'*éﬁ@6f250§9'-'30ﬁ1
W . B[ 4460 | 956 | 5040 | 1032(15540 | 1896
a0 ;{.jﬁ 11000 | 214 1850 :"379: 7500 9.15

4 = % A [1,07079| 2285 | 94879( 1943 | 63979 7.80

-
pa M l21050. | 4511 |1,92500 | 39.4111,925.0 2348
* o ] - - | 290 | o059 2000 244

ki 46661910000 (48841910000 [819869[100.00



2-2 WEMR o |
J4vambﬁém@%%n 19m¢&%m5&umﬁ&&ﬁu,uwsﬁ;Pmm-
.plnon:t?l(}'l‘ongonan Gﬂé%ﬁﬂf‘i@lb i%%ﬁﬁﬁﬁﬂ?SlMW&&b T AV REERL
HE 3 @i%ﬁ%@@ﬁﬁoﬁ%%ﬁ&%@&bcm&,
AbLE, 1987FFECOT AL ¥BR6 & $p+@rc3.ﬂ:rx 1987*F5R:i“€’{fcé¢_){f68ﬂ,_
o WwRMELRIGL, m%74~wb&14@&%%*?&5%&%9fm&q
HIED 6 MR,

Tiwi | AlbayM 33 0MW
Maki Ling-Banahaw  Logua 220MW
Tongonan R 'I;e.gte.:’fﬂ o : 11 5...5MW'
Pa[impinon — - -Southen. Negr'o.sﬁ‘fr 11 5.5M.W
Manito Albay i _ ( BAFH)
Dakian . Bengue t #f - (EART)

ﬁ%&smﬁébfﬂ
Batong Buhay
;Agupan—ltogpn
V- B'atang'as. |
Pavao |
‘Nothern Negros
VCagayan
7 Zambale_s _
_ 'Cotabato'
T b5, |
CRLOBME TR - Y » yu&&%ﬁfgﬁﬁsﬁbn; 1987 FEKIKK, RES66XOHAEHH |
mméh&cémaofhaoiﬁ,%@%%Qﬂ%ﬂ%&ﬂﬂ&ﬁgMﬁmmﬁA,Mﬂﬁ
MWICH 5 & RAER T bo HEOKSRIE LT50MW o056, 44T bICBS0MW
%m#at&W&&o—ﬁ,%%ﬁﬁﬁ ,1981¢$Kﬁmshmmmﬁatﬁ%én1m
Bo . o '
7 4 ) ¥, %ﬂéﬂfw%ﬁﬁﬁﬁﬁwﬁﬁﬁﬁﬁﬁiibofﬁb ?ﬁ@ﬁﬁm
D@EM@%E%%@&?&@%E&T&%Q
19834, ﬁﬁﬁi&%%%& L'C Phlllpplne Natnonal 0il Company(PNOC) @y,
Tongonanl 1 2.5MW& Southern Negros(Pai 1mp1non‘)1 1 2.5M_W7§fi%ﬁ ANk, 2HC °t 9,



REOBWRARA,

5. 5.0 MW X6 unit

=330

Tiwi
Mak-Ban 5 5.0MW X 4 unit =220
* 'Pongonan . 375%X3+30X1 =1155
Southern Negros "37.5X3+30X1 =1155
t&b,QJMﬁﬁ7mMW&aorma
74N /itﬁ\“%%%%ﬁﬁ%%ﬁ .:1@
B % | I B ﬁIJ R %Liﬁjbfﬁugféﬁf ﬁ%ﬁm PR R
S (e | (A m) | (m) (MW) (MW)
1973 1 4 71507 1,788 104 - -
T4 2l 4 6661 | 1665 173 - -
75 2 8 14567 1821 285 - -
16 3 18 27335 | 1519 120.7 - -
77 3 24 43184 1799 1315 3 =
78 | 3 34 54947 | 1616 1916 58 -
79" | 4l 58 95249 | - 1642 315.0 223 -
- 80 4 59| 100988 | 1712 13850 446 -
481 8 60| 136406 2273 5010 446 -
RENE ) 6| 265 486487 18361 1,7010] . 446 381
1 82 6 44| 107670 2447 210 504 -
83 7 59| 148500 2517 . 285 671.5 -
84 8 59| 147000 2492 ‘285]- -7 894 -
85 10 56| 134400 2400 260 .894 -
86 14 55| 125700 2285 215 1,554 —~
87 14 28| - 63000 2250 120 1,554 ~
I &5 @ 14 301 726490 2414 1,375 1,554 -
HO+@ 14 566 | 1,212977 2143 3076 1,554 1.98
















G N T

11 mﬁwamaaﬁai_ | o
S fﬂtnf.ﬁﬁ@ﬁ*ﬂ%mﬂﬁ%ﬂbzt Lf?ﬂjtﬂénmcupan Imgonﬂﬂimﬁomwxﬁmﬁu
Tﬂhﬁi’fﬁﬁ%ﬁ’ﬁ:%ﬂﬁib iR 1/1000011&’Eslifﬂmiﬁwco REC I, TH, BRI R
_ ®£§1ﬁ$ﬁvﬁeﬂﬁz’r$v\fd§ k’ﬁ"‘“ﬂ’?ﬁn}%ﬁ{tﬁﬁ ce &EH‘J& L, H}Eﬁﬂf—— b if_LElch kmaDﬂL'.
REE (Fig T-1-1)% KMl %, PR o o e e
:tfc HEPSE S B L TR 2530 {Huimaznﬁﬁ@ LR TR% i‘rb#«ﬂb ﬁmcx
A MBI, Eﬁﬁﬁi‘—{'tz‘}m%—, X%@iﬁlﬁﬁ&@%ﬁ%ﬁﬁﬁ, ﬁﬁ?{f%}ﬁﬁb, T T 5 &
B L, : ' - ) o
1-2 HESE . o
ﬁﬁﬂﬁOﬂﬁiEﬁ &ME%E@%K&& ﬁ#gﬁay»euafﬁmﬁﬁ(mm—
pilip schist ), mgrt&@ggmﬁfzmw/ﬂ{ v 2 P8 ﬁapﬁ'('miaﬁo'c'diofi’t‘e* bod{r')
&iﬁiﬁ%’rfﬁ J‘I%JEF%HE@ ¢'§?§’ﬁfﬁﬁ}‘i§6?ﬁ(Mlouene sedlmentary “GckS) CERE, B,
KB s, BE), “Ii%*]ﬂh%‘riﬂ@ﬁ&&a’f B4 b /Iﬁkﬁﬁﬁ%fzﬁk(ltogou quartz—
diorite body) 4.+ = > b —Famatd, ( I_togon.tonallte_body) ﬁ}gﬂﬁﬂ‘:%ﬂ.@ 154 75’2{5%} .
By~ th ( Virac granodiorite body )%%ﬁ%ﬂbﬁmﬁ%ﬁ%ﬁﬁk ("An'dé's'i't'é'.'carﬁpﬁl“- |
ex) EUIAM 7 5 7 ( Old plug )‘&U%m&%ﬁﬁ?iﬁ‘@%ﬂm‘fﬁ 2 ( Yo;ing.g_plug)\, ffff 4
b 757 (Dacite plug ) 7 5% % ( Fig. 1-1-2, Fig:I-1-3 Fig.l=1-4 y,
R 5k, WEHF I & B 4 51§ % 15 L\ 2 thsRHE £245 ( Central up-Lift zone)
CHANE NS ROBRMEL, NE-SWR, NW-SEROMHMBHEL FEALTHA, W
H’JVCMNS,\Qﬁﬁﬁﬁﬁfﬁ%ﬂ"ﬁﬁ}@fbﬁﬁi’Cfbgﬁbkﬁﬁ*?’ﬁilﬁlfcx ’cﬂ%c%(oh‘fbﬂ
NE- SW,%Q&UNW SE*O&?%‘%%&H Fﬁ%ﬂiﬂd&@&i& ﬁ&&#ﬂ%ﬁa?ﬁ@@&*rﬂﬁi
ﬁ@)jﬁtk_(]ﬁng.- 1-1-20)RU, E%Hfﬁ@jjmﬁ (Fig- I-1-22) L, 'C%%&OHE) '
Nz, -iﬁNSF&éﬁBf%%é%&& NE-SWZ, NW SREA @tﬁggé%f;@ﬁsﬁ%ﬁﬂﬁmrfr FA b T
7?’@&)\/5:3’&55#}1%(F1g - 1—24)0-__: o oo R
B Hh 1, Hb 2R © ZA R L. zs~o49Ma@ Jﬁﬁ#@fﬁ%gﬁ%ﬂﬂ%%%ﬁ@v 4 $A b 75
OKBIEBICIET 5~ 7 <8 TDB LHUHT, 3 Fe A B, NS;mﬁﬁ TES a'
NE~SW%, NW~SE¥\®%§E%1&73=@ALT?EBZbfﬂ@?@%#@’c‘éé



	表紙
	中表紙
	位置図
	目次
	第I編　概論
	第1章　序論
	1-1　調査の目的
	1-2　調査の経緯
	1-3　調査団の編成
	1-4　調査日程
	1-5　調査団の訪問機関

	第2章　地熱開発の現状
	2-1　エネルギー概況
	2-2　地熱開発


	第II編　各論
	第1章　地質精査
	1-1　調査の目的及び方法
	1-2　地質概要



