'dcontlnu1ty ot the plsne is. kept VEry. well Planes D and E 1ncllne west at a
,dlp of 2.3 Veal the shot pornts 162 1210 and 288 faults are assnmed to
exist. : ' T : |

_ Lines”207 andtZOPB lhese are the llnes wlth a total length of about 11, km-

”;runnlng SSH- NNF from about 1. S km west of Leganes to about L, 5 k- south of
“andu1rrao (leht flgs 5) lhese llnes are’ located ‘to the- east of the '
contral palt of the ba31n in parallel w1th 1ts subsrdence ax1s Along these
Ilnes Mandurrlao 1 (noar the shot p01nt 156) and Pav1a 1 (near the shot
p01nt 56) have been dr111ed In the VLClnlty of PaV1a 1 flve,planes of
"treflect;ons (A to E) ale 1dent1f1ed Plane A and'Plane”B correspOnd to
llmestone of the Mlddle Mlocene at a depth of about 4 800 ft (l 460 1) and
llmestone w1th a thlckness of about 50 ft (15 m) at a depth of 4, 000 ft

(1 220 m) : It 1s assumed that Planes G and D correspond to sandstones near

- h-2 400 ft (732 m) and 1 700 ft (518 m),:respectlvely, based on tho electrlc

and formatlon denslty logglngs._ Probably, Plane E corresponds to sandstone
at a depth of about 1, 300 ft (396 m) Near Mandurrlao 1, three ‘planes of
'reflectlons (F to H) - are 1dent1f1ed It is Judged that Planes F, G and H:
pcorrespond to 11mestone of the M]ddle M1ocene at a depth of about 700 ft
](213 m),-sandstones 1y1ng about 2 200 ft (671 m)- dopth and 1,900 ft
1(579 ) - depth respectlvely All of these planes of reflectlons keep good
_fquallty of record and cont1nu1ty The depth of the - llmestones 1s 1 100 to
”rl 400 m and the llmestones forms ant1c11na1 structures near Pav1a 1 and
'Mandurrlao 1 The strata lylng above “the’ llmestones form an ant1c11na1
:,_structure in’ the northern part of the line, 2 SYHC11n31 StTUCtUTe in the:
' m]ddle,‘and an antlcllnal structure agarn in the south “The depth of Plane
hfF is dbOUt 200 m near the shot pornt 10y deepenlng near Wandurrlao 1 in the

"south to about 600 m

PZ) Geolog1ca1 proflle _ _ k. _

| Schematlc geolog1ca1 proflles of the underground in the 110110 plarn
.drew based on the selsmlc profllo drllllng sectlons and grav1ty map

{(Iext flg 5 12) are 1llustrated 1n lext flgs 5z 6 to 9. " These locatlons of
:‘:the proflles correspond to the selsmlc profllesf of Llne C, Q, 1 and 207 207b

‘Qrespectlvely The east west schematlc cross sectlonr_f the southern part

L of the 110110 b351n whlch is based on- Varlous data=ou'the subsurface

'jgeology 1n the plarn area and the survey results 1n the mountalnous land
' west of ‘the. plaln, 15 shown 1n Text f1g 5 10 :

As seen 1n Text flg 5 10 at least 1n the southern part of the 110110
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f'sedimentary'basrn the east half and the west half show a remarkable contrast
in geologtcal profrle. In the east half ”basement complex“ (volcanres) is

shallow, lylng at about 2, OOO m 1n depth, and on the whole reetal 11mestones
develop 1emarkably CIn contrast in the west half the strata are very tthk
'amountlng 5, OOO m 01 more 1n total and mostly consrst of tu1b1d1te w1thout

pllmestone. Namely, the east half shows sed]mentary fac1es of shelr mt‘n a

'bllttle subsldence whlle the west half shows sedrmeﬁ,dry facres in.a rapldly
' sub51ded area. The boundary between the both is. consldered to lle nearly in
:zthe west edge of the present Ilorlo plaln Whlle teetonlcally in the east
'ﬁhalf the strata -are nearly flat and any blg fault 15 not 1dent1f1ed, in the
i:west half the strata 1ncllne eastward “and. show a remarkable zonal arrange—
dment bounded by NNE- SSW reverse faults, In the western area the dlp of the
strata becomes low in an angle gradually flom west to east and antlcllnal
i"and syncllnal structu1es appear Compar1son of por051ty of the strata formed

S the same tlme 1nd1cates a clear tendency that the. por051ty 1n the west .

' half'is smaller than that in the east half Th15 .shows _that the magnltudes

of bu11ed depth and deformation in the west half were larger than those in
the east half '

In conclu51on the 110110 ba51n 1s an. assymmetrlcal sedlmentary ba51n

-f:WJth lalge and’ rapld sub51dence in the west half whlle 1n the east half

_ w1th a llttle sub51dence and 1ts max1mum sub51d1ng area has moved castward
_w1th the descendlng age Thls characterlstlcs of the Iloilo sedlmentary
basrn 1nd1cates that thls bas:n has been formed under the strong 1nf1uence

of - the upheaval “and rlse of the western mountalns

'SJ Depth of Uppe1 Mlocene 11mestone EEI ;
| Text- flg 5- 11 shows the depth of the upper surface of the Upper Mlocene
'llmestone con51st1ng the upper part of the Dlngle Formatlon based on the |
_1nformat10n obtalned by selsmlc surveys -exploratory drrlllngs and gravrty
-‘.su1veys (Text flg 5- 12) S1nce in, the Tloilo plaln, outer ner1tlc to . :
- bathyal dep051ts wrth a hlgh potentlal of_1od1ne type kyosul sei-~ gasu have

'accumulated above the llmestone thls map is useful in estlmatlng the drstrl—

T butlon -of the dep051ts

As- shown 1n this flgure the Upper M1ocene llmestone belonglng to the
upper part of ‘the. Dlngle Formatlon is exposed in the eastern part of the
-ﬁ;110110 plaln, and is burrled in the underground near Barotac Nuevo. and 1n
bﬂthe west of Dumangas w1th a westward 1nc11nat10n deepenlng gradually '

=Q'towards ‘the. west to reach a 1 OOO m depth near Mandurrlao Leganes and
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Zarraga In the weqt Slde of the 1 ,000 m depth 11ne th¢$ llmestone becomes -
thlnner to thln out flnaliy and ‘is transformed to muddy facies, ,
The Lower. lnd Middle Miocene llmestones constltutlng the lowel and

mlddle parts of the Dlngle Formatlon dlstrlbute wldely in the deeper part of

the westeln palt of the plaln where the Upper Mlocene muddy facies is dlstrl—':'

:buted thln out nea1 the western edge of. the plajn and assumedly change to -
'tu1b1d1te fac1es Wthh charactcrlze the hllly area in the west. _

' H malks in the f1gu1e show structulally hlgher plaees whlch appear on
the surface of 1Lmestones It is c0n51dered that in these hlgher places
which are very often constltuted of: bu11dups of reefal 11mestones llmestones

:'develop bette1 than ln structually lower places 51gned at L marks.
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_‘66 Phys1ca1 property of depes1ts _ _

' The potentlallty of ‘the 1eservelr reck of 0il and natural gas 1s
generally’ evaluated by the’ phy51cal enaly31s of: depoelte Fable 6-1 shows
an. example of etandard for the evaluatton of ‘the reserv01r rock of 0il and
- ‘natural gas. Th1s is 1efer1ed to he1e1n as an -example, although it 1s
:doubtful thet this standald can be" dlrectly app11ed to the evaluatlon of
”kyesul 5e1 gasu 1e5e1v01r rrom Nthh abundant ground water can be ‘pumped up
.for a long t1me In thlS connectlon, the average p0r051ty ef kyosu1 -sei-gasu;
reserv01rs 1n Japan is about 30% and the1r average permeablllty is from 30
to 3 000 - md. The p0r051ty ef a reserv01r Tock’ 001respond1ng to the perme-
eblllty of 30 md 15 about 25% 1n the case of well. sorted flne gralned
sandstone and calcarenjte. If a deposrt contalns muddy matrlx, its perme-
.ablllty deterlorates ‘and its potentlallty as’ a Teservoir rock is also’

_ddeterlorates.

TABLE 6-1

Classification of reservoir. .

Porosity (%) | Permeability (md)
Poor o 5 - 10 o <1
Fair - | 10 -18 1-10.
' Good S ovas-200 | 107100
" Very Good . .20 - 25 o '_lOOﬁf l060+_

(LEVORSEN, 1966)

) ‘Sonic ve1001ty : .

: The andlysis of sonic. veloc1t1es of sed1mentary eequences 1s a useful

| means lor the presumptlon of the degree of compactron._ The d15tr1but10n of f
sonic veloc1t1es c1a551f1ed by depth of 5 wells “of . the 110110 baeln (Lucena-1,
Sta. Barbara- 1 Leganes 1, Mandurrlao l and 2) and that of 2 wells bored 1n :

"N11gata Prefecture in Japan where kyosul sel gasu dep051ts are developed 15

_shown in Text flgure 6 l In this flgure, the sectlon between 1, 000 and

-r3 000 ft (305 -1, 070 nﬂ in depth ‘of each son1c log was d1v1ded at 1ntervals
_;of every 500 ft (152 m, the max1mum value: and the mlnlmum value in each

',_subd1v151on were measured and plotted 1n the flgure, and the llne graphs
_.were made by connectlng those plotted p01nts w1th strelght llnes._ The’ flgure

j,shows SOHlC veloc1t1es 1n the mudstone or alternatlng eandstone and mudstone,.

- 80 -
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_and lrmestone was excludcd

The dlstrlbutton of sonlc velocltles w1th1n 5 wells 1n the 110110

' 1,basrn 1s from 1. 52 to 2.54 km/s (tran31t tlme is 200 to 120 us/tt), but the

fpattelus of veloelty dlstrlbutlon sllghtly vary by well The dlstrlbutlon

of sonrc velocrtles in: Lucena 1 1s faom 1.60 to 2. 54 km/s (190 120 us/ft)

B and that of Leganes l is~ from l 52 to 1. 93 km/s (200 158 us/ft) and the
.former is the hlghest of: those 5, wells and the 1atter 1s the lowest. _
_;Comparlng these w1th Nllgata A and B the son1c velocrtles of 110ilo basln_ :

- are sllghtly lower ‘than those of Nllgata <A and eonsrderably lower than those
of Nllgata -B. The dlffelence ‘betwsen a hlgh and a low son1c velocrtles is

arger than 20% for the 5 wells of the 110110 ba51n and ergata B wh1le

'?Vllgata A shows a low value of about 5°;_ N11gata A 1s a. well bored at'a
place a1m0st the- center of a basrn and its geology is 1epresented by mud-

"hstone. VllgatauB is: bored on the marglnal part of the ba51n and prlmarlly

' _,con51sts ‘of mudstone and sandstone

. Gradual change of sonic Velo“lty in a kind of deposrts 1epresents the
’efdegree of compactlon and flne fluctuatlon shows faCleS changes . It is
_presumed that of those 5 wells, Lucena-1 of which sonlc veloc1ty 1s'
.relat1vely lalge 15 most progressed 1n compactlon and Leganes 1 15 far in -
'the rear It is con51de1ed that the compactlon of the 110110 basln falls-
-sllghtly behind that of the Nllgata b351n As a result of comparlson of
'sonlc ve1001ty drstrlbutlon it is expected that sand layers will be B
r:developed in wells of the 110110 basrn up to almost the same degree as that
—of Nllgata—B. The Sonic: veloc1ty of Nllgata ~A has small fluctuatlon, and
thls 1nd1cates that it has lesser sand layers than those wells of ‘the Iloilo
”ba51n. ' '
;2) Porosrty of exploratory drllllngs" _
'.__n It is p0551b1e to presume the" p01o51ty of mudstone from 1ts SODIC
: veloc1ty It is: presumed that the porosrty of those 5 wells of the 110110
'Vba51n at the depth of 1 000 to 3, 500 ft (305 15 067 m) is 25 “to 600 on
- the assumptlon that the11 facres 15 mudstone (Text flgs 6 2. and 3y, Since
the p0r051ty of sandstone 15, experlmentally, never lower than that of .
-_mudstone the value of mudstone can be used as a representatlve p0r051ty of
' the well ‘The. por051ty of . llmestone can also be presumed from 1ts sonic

veloc1ty The sonie veloc1ty of 11mestone correspondlng to the poros1ty of

'-._25’ has been already known by experlence to be about 3 8 km/s (80 us/ft)

'gBy the sonlc velocrtles llmestones of Wthh por051ty 1s less than 25 are

_tgz';



'-recognlzed in such places as the depth of S 000 ft (1 520 nD of Leganes 1

‘depth of 4; 100 ft (1,250 m) of Mandurrlao 1;

depth of 3,050 ft (930 m),

:3 900 ft (1 190 m), 4 450 ft (1 360 m),_S 050 £t (1 540 m} and S 800 ft Rt
(1, 770 m) of Mandurrlao 2 depth of 4. ,300 ft (1 310 m), 4 ,450. £t (1 360 m),

4, 800 £t (1, 460 m),
'_(1 750 m) -of Lucena 1 reqpectlvely

'_aro flne gralned dense and hard

13) Por051ty of Leon Bucarl sectlon.f-'

5250 ft (l 600 m), S 500 ft {1,680 m) and near’ 5 750 £t

It is: presumed that these 11mestones

The poroslty and den51ty of 15 pleces of naturally dried rock eamples

..éollected from,the_Leon Buearl

Tloilo basin were measured and

'.1ocalitieszof'fOCR:samples'and

The por051tles of thls sectlon

1 and 49.2%

thelr results are shown 1n Table 6-2.

thelr p0r051tlcs are- shown in- “Text- flgure 6 4,

_eectlon Iocated at southwestern part of the

The.

are dlStleuted in the range between 12. 1°

“and they tend to’ decrease as age gets older.

When Vlewed 1n

connectlon with strata the p0r051ty of the B and C formatlons is. 10 to 15

the D formatlon is ‘15 to 20
is 35 to 50%

' the 7 member is 20 to SSo and the E, member

and the horlzon corre5pondlng to"the standard poros1ty of 25%

~ofa kyosul sei- gasu reservoar 15 presumed to be in the mlddle part of the '

Ej member

TABLE 6-2

Por051ty of rock samnles from the Leon Bucarl sectlon

Den51ty

o o ] bemsity [
Locality | (naturally | Porosity Locality - |. (naturally | Porosity
Number dried} (%) Number dried) (%)
| /e | - (g/end) o
Ps- 1| 2.15 146 PS- 51 | 1.82 30.8
16 2.14 | 15.4- 62 1.36 49.2 .
22 | 2.2 139 S50 | 167 | . 37.5
23| 2,13 | 180 77l 2029 12.1
27 | 2,15 | 1646 ‘91 2.4 17.8°
40 zoos 0 | a1 95 | 219 | 15077
45 221 | 152 102 | 1,97 235
a8 2,00 | 23,8 ' |
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7?4) Re51st1v1ty (conduct1v1ty) o

‘ | Ihe conduct1V1t1es by depth of 4 wells of the Tloilo ba51n (Sta.
;:Barbara -1y Lucona—l Mandurrlao 2 and Tlgbauan 1) -and- Nllgata—B are shown in
Text flgure 6 5 The r6315t1V1tleS of these wells fall between 0.63 and

:1 54- Qm (conduct1v1ty, 1 600 650 mmhos) Lucena,l and Mandurrlao 2 show '
" re1at1vely h1gh re51st1v1t1es, while Nllgata B shows a relatlvely low
re51st1v1ty _Sta. Barbera51 and Tlgbauan—l show values_betweep the_abqve
two. values ' T B S

The res1st1V1ty of a. well 15 in proportmn to that of formatlon water

L _and is. 1n 1mrerse proportmn to the square of. its, p0r051ty Assummg that

" the p0r051ty of each well is about the same degree as that of others ‘the

r651st1v1ty of each well represents the res:n.stlw ty of formatlon water of

e
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each well It is. con31dered that Lucena 1 and Mandurllao 2 whlch are _
located at the malglnal parts of basin are low in sallnlty and’ show high = =
:hleslst1v1tles; whlle Sta. 811bd1a 1 dnd llgbauan 1 which . are lotated at thei
'.central part of the. b351n ave. hlgh in sallnlty and show Tow re51st1V1t1es
cGenerally, the sallnlty of a well bccomes hlgh as 1t becomes deeper and 1ts

~.re51st1v1ty tends to decrease

Sji Permeablllty . - _ R o
L - The permeablllty of a well can be presumed from electrlc logs, sonig:
logs and other: data Slnce the permeablllty of a. well affects the pump1ng
' heff1c1ency,_1t 1s an espe01a11y meortant factor in evaluatlng the potent1~

"allty of reservoir of kyosu1 sel- gasu The' dlstrlbutlon and- estlmated '
,3por051tles of reserv01r5 each of whlch s plesumed to have a permeab113ty of

;30 md or more are shown in Text ftgures 6-2 and 3. Replesentatlve 11thology
.whlch becomes reservolls 1s 11mestone in the - Mlocene and sandstone in the
" Pliocene and the younger strata ' N
' It is recognlzed'that llmestone rubbles whlch become reserv01rs are
developed in such places as. the depth. of 3,030 to 3, 600 ft (924 1,097 'm) -

.of Mandurrlao 2 2 650 to 3, 600 ft (808- 1 097 m) of Leganes 1,°3;900 to

4, USO ft (l 189 1,234 m) of Mandurrlao 1 3,750 to 3, 8%0 ft (1, 145~ 1, 173 m)

- of Tlgbauan 1 ‘anid 5 050 to 5 200 ft (l 539 1 585 m) of San Mlguel 1,

As sandy reserv01rs the sand 1ayers in ‘the alternatlng sandstone and’

,'mudstone are’ representatlve and this type reservoir is seen: at the depth of

‘-2 680 to 4, 420 ft (817 1, 347 m) of Sdn Mlguel l 920 to- 1, 150 ft (280 351 m)
'of Mandurrlao 2,'and 3, 720 to 3, 900 £t (1,134- 1 189 m) of Pav1a 1. Huddy '

- sandstones are relatlvely well developcd,and 1t is con51dered that such

';sectlons as part of whlch depth 1s less than 2 000 ft (610 m) of Lucena 1
~and Sta. Barhara 1 and part of. Tlgbauan 1 of Wthh depth is less than 3, 000
ft (914 m) correspond to sandstones ‘of thlS type



7. Geochem1ca1 survey

- From the experlences of natural gas 1nvest1gat10n in many fleldS of Japan
it is already Known that the geochemlcal survey of ex1st1ng groundwater'wells,
natural spr1ngs and gas outcrops,,and the ana1y51s of organlc substances' L
contalned in gas source 1ocks are effeetlve means for the exploratlon of

- kyosui- ~sei- gasu dep051ts. h_ o

_l) Geoohemlcal survey of groundwater well natural sprlng and gas outcrop _
- " The" geochemlcal survey of a gloundwater well isa: technlque for explorq—
-ftlon of kyosul se1 gasu dcposrts whloh lles concealed at deep und ground
1by u51ng groundwater as’ a medlum Fherefore, 1t is de51rab1e that deep
wells w111 be, sub]ected to- thlS survey 51nce they are less 1nf1uenced by
'meteorlc water ' _ no e ' '
: In the southern area of the 110110 ba51n 9 exploratory drllllngsll".
lranglng rrom l 570 1 to 2 282 0 m in depth were bored up o the plesent :
'“but they were later closed and abandoned due to no ecouomro value although
;gas 1nd1cat1ons were recognlzed Ln each well : Therefore these wells were
: not able to use as the d1rect subject of thrs geochemlcal survey However
Cin thls ba51n a number of water wells are drrlled by the Bureau of Publlc
fWorks (BPW) for the purpose of supp1y1ng llVlng water and these wells were
used as the subJect ‘of thlS geochemlcal survey These wells were useful for
:.thlS survey s1nce some of these wells had gas show1ng and produced saline
| water but any data on deep places were not obtalned because they are shallow
.'1n depth and the. deepest one was only 137 m, _" ' .

The BPW has a good fllC of bor1ng records of these wells and data on
the analysrs of water quallty,.and the flle and data were klndly allowed to -

d use for thls survey

Of the natural sprlngs ;sallnerwater wells are 1mportant 51tls for

.the geochemlcal survey together w1th gas_outcrops.f Those 1nf01mat10ns werej'

‘collected from munlclpal halls conoernedtln the s vey fleld”

In the southern part of the 11011' basi the feoch mical survey were'

'51tes of geochemlcal sf” : 3 _ _ _
-1980 The 31tes of geocheml_al 5 rv_y. re shown 1n Teht flg 7- l and the
_-results of survey, measurement and - ana1y51s are shown in- Tables 7-1. and 2

: The result of geochemlcal survey of each srte is as follows:

- 89 -
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CPC-1 Zarraga Elementaly School: (lext flgs. 7 1, 2 Tables 7 1 2 Pl 8
B flgs 1 = 4) '

Thls survey 51te 15 i free f10w1ng well of fresh water aceompanled w1th

gas’ hav1ng a depth of 112 m wh1 ;Was boved: as a;, water well. ‘in_the: ground of
Zarraga Elementary School 1ocated at ‘the, southwestern: part- ot Zarraga.j Th1s -
well was drllled in Februaly 1976 by the Bureau of PubllF W01ks dnd it was -
completed with caelng plpeb meaqurlng 41/2 1nches 1n dlamete1 and total 102 4
m in, length. Thls well is- equlpped W1th a- floatlng gas separator and.a-
-ftollect01 and part of gas produced is. utlllzed as. cooklng fuel at the kltchen l

of the elementary school he’ Jater‘flow rate of thlS well could not be

'medsured be:ng hanmered by the: well structure but 1ts free flow rate at the _
_tlme of completlon was 218. kl/day accordlng to the. BPW'S rec01d =Gas~pr0duced.f

flom thls well is lelded into- two portlons One port1on of gas is: dlscharged

*\(3552 1)*

1 I
Y, SattegAicademy | N
..Iurrqgc AN

Junlpu-on

(3552 III)

%1
L

(3652 11) |

 Zorpga

1:50,000  BAROTAC NUEVO (Sheet3552° 1)

DUMANGAS -~ .. (Sheet 3552 1I)
CILOILO - - (Sheet3552111)
- POTOTAN -~ - (Sheet 3552 1V)

' ..TEXT FI(‘URE 72

_'Locatlon of PC 1 (Zarraga Elementary School) PC 2 (Slgangao Elementary
-School Zarrdga) and PC-9: [Maqulna Plaza, Dumangas) ;



1nto the air through “an exhaust plpe 1nsta11ed at the well head, and the other
uportlon of gas 15 soparated through the soparator and utilized for cooklng
]rlhe amount of gas d1echarged th10ugh the exhaust plpe was: mcasured as 9 5
ij3/day, but gas to- the separator is. smallor than that to. the exhaust pipe.

R . The gas is composed of. 88.83 vol % of CHH, 10.29 wol. 57 of. Ny and 0.15

E vol.o of 602 HzS is: not detected then thlS gas is surtable for. fuel The
-;total C&lOllflC value of 1 Nm of methane 1s 9 520 Kcal/Nm 50" the calorlflc'

_Value of thls gas w111 be 8, 457 Kcal/Nm The total calorlflc value of city

bzfgas supplled by Tokyo Gas’ Co before the company converted to natural gas’

.rhhad been 5,000 Kcal/Nm therefore the total calorlflc value of thls wellts
rgae 15 h1gher than that by 69% . Srnce “the. amount .of gas to be dlscharged
:_-through the exhaust pipe . of thlS well is9.5. Nm3/day, 1ts total calorlflc
.:value w1ll be 80 338 Kcal/day : “The calorlflc value of a standard home ﬂas“
lburner is 2 000 kcal/hour and then the amount of gas drscharged to the
| air. per day from this: well cor1e5ponds such an amount of g£as wh:ch is able:
to cause 40.2 sets of gas burner to burn w1th thelr cocks fully opened for
i hour as known from the formula of 80, 338/2 000 = 40,2, :_ _
7 Although accompany1ng water - 15 llght brown- and ‘has a sllght smell, it is
'sent to Zarraga through a p1pe11ne after aerated 1n a water storage tank and
utrllzed as serv1ce water - The Cl content of thls water is 525.mg/1.
Accordrng to the record of BPW the geologlcal sectlon of thlS well is
blue clay from the surface to the depth of 105 8 m and molluscan fOSSlllfeT— .
ous sand. It 1s cons1dered that these dep051ts belong’ to the Plelstocene |
:Cabatuan Formatlon ' ' L 7 )
.PC—2 Slgangao Elementary School Zarraga (Text flgs 7—1, éj_Tables 741;J2;
P18, fig 5) " |
o Thls survey 51te 15 a water well in the ground of Slgangao Elementary
School located 3 km away in the dlrectlon of northeast from Zarraga
ThlS well was drllled in: Aprll 1957 to a depth of 33.5m. and 1t 15
-'completed wrth 1ron plpe down to 22.6-m, -This well is equlpped with- a hand
pump and produces colorless fresh water w1th gas showing. The Cl content
; of the water: is 69, mg/l ' ' o
voli%; (:02 o 22 vol.

_r?CJ3-d Sta Barbara Munlclpal Hall (Text flgs 7a1, 3;_Tab1es 7-1,.2; Pl. 8;'“
o fig6) LR
Thls survey: 51te is'a water well bored at a corner of the” front yard of

Santa Barbara Mun1c1pal Hall ThlS well produces light brown colored water .

- 96_



of 4.% k1 per day It is reported that gas show1ng was - once recognlzed

before but it ‘was not recocnlzed through this survey " The Cl
373 mg/l -

of water is

. NN B
: Sunlp Bei
Z'Sqndeb

R -\_‘ L

K " AL
& ¥ -.-‘E . ."
'\{. 96*’**“‘ Ly

Santa| Ba:bar‘a i.epms‘fnum
b

Bolong
Qt\‘f Cﬂb\

gno Lupe ‘ .

1 ﬂ)OOO ILOILO GﬂmetBSSZIIﬁ
- TEXT-FIGURIE 7 3 _'5 : R

: Locatlon of‘PC 3 (Sta Barbara Munlclpal Hall), PC-4. (Sta Barbara

Market) and PC-5 (Sta Barbara hlghway)

PC-4 "Sta Barbara Market (Text flgs 71, 3 Tables 7 1, 2; P1. 9, fig :Ij
ThlS survey srte 1s a free flowlng well wrth gas located at ‘the back of

Sta. Barbara Market Thls well was bo1ed to a depth of 132.3 m in Dec. 1961

and it is cased down to the depth of 121 3 m.- The water flow rate could not
be measured because of. the unsu1tab1e well structure “but it is said that
water sprlngs out 100 kl per day ' The water of thls well is brown and glves'
a strange taste and smell but 1t is dlrectly supplled as. drlnklng water

Lts Cl~ content is 152 mg/l and 1ts gas component is as follows: CH, 86. 95

vol.%, N2 12, 55 vol and COZ O 22 Vol

"PC-5 Sta Barbara hlghway (Text frgs 7 l 3 Tables 7 1 23 Pl 9 flg 2)
Thls survey 31te IS a free flow1ng well w1th gas located along Lhe
‘hlghway 1 km away from Sta Barbara 1n the dlrectlon of south Thls well

was dr111ed 1n Dec. 1975 the depth 1s 137 5 m and a caslng p1pe of 41/2

31nches is, 1nserted to the depth of 125 3 m, Its water flow rate is. 45, 3

“:kl/day and gas flow rate is-10.1 m3/day, and gas ~water ratlo is 0.223.
The water 1s brown 1n color and glves a. strange taste and - smell but . 1t is -

supplled to re51dents around the well as drlnklng water Its c1- content"

;_13 294 mg/l The gas. is. composed of 90. 87 vol.% of CHh, 8.00 vol.% of-Nz
' and 0.94 vol.% of 00 |

= Q7 -



PC-6 aponglan, Laibunao (Toxt-figs. 7-1, 43 Tables 751,723 P, 9 f£ig. 3)

= 1h1s survey 51te 15 a_saline’ water sprlng accompanled w1th weak gas
':show1ng : ThlS sprlng is located at-a rlce paddy 3 km away in the dlrectlon
of east southeast from Lambunao and 1t fo1ms a small mud’ volcano with an.

-outlet located in the center'of dark glay mud plle wh1ch measures 2 m in :'

 dianeted dnd 20 cm in helght lhe c1” content of the sallne water is 4, 540 o

_mg/l" fis b 6 mg/l, and T° /Cl ratlo 15 1 23 The flow rates of saline
water and gas were.. very small and those were not measurable “It-is con-

: 51dered that ‘the’ water and gas are produced from the Cabatuan Foxmatlon

| aqlrendy

 1:50,000° . LAMBUNAO - (Sheet 3#‘1'5'3 '11)
 PASSI . (Sheet 3553 IT)

TEX’E‘ FIGURE 7-4

Location of PC 6 (Naponglan Lambunao).

.:lfPCeT : Maragu1t Elementaly School Cabatuan (Text flgb 77l,15; féblés_?—li,,

23 P19, figy 4) . _ _
_ Thas survey 5119 15 a water well 1ocated 1n the ground of Maragult
' Elementary School located 2 km away 1n the d1rect1on of east northeast

"from Cabatuan ThlS well bored in March 1981 15 completed w1th 1r0n

- p1pe of 4 1nchea in dlameter ‘For ‘a length of 42 7 m: of 1ts overall depth

.": of 54 9 m.i Th1s well is equ1pped w1th a: hand pump and produces llght

:':ibrown water accompanled w1th gas - bubbles The Cl content of the water 15

'916 mg/l and N “is 1 9 mg/l CTts - gas is” composed of 90, 00 vol,o of CHQ, e
9, 25 VOl o_Of Ng and 0 44 vol % of €Oy The geologlcal sectlon of the well®
_ hls composed of 511ty clay for ‘the depth of 0 to 39.6 W, sandstone “for- the .
1_:: depth of 39 6 to 48 8 m and 51lty clay for the depth of 48,8 m-and deeper

_”98 -



This is considered to'be"cerfelated with the Cabatuan Formation.

1:50,000 ~ POTOTAN (Sheet 35521V) - -

_-TEXT FIGURE  7-5 | _
Locatlon of PC 7 (MdegUlt Elementary School Cabatuanj.':

PC-8 Bacay Elementary School Dumangae (Text flgs. 7F1,:6;_Ta51es“7—1, 2;_“
' P1..9, flg 5) - o o

1550 000 * DUMANGAS (Sheet 3552.11)
| TEXT- FIGURE 7-6 o |
Locatlon of PC- 8 (Bauay Elementary School Dumangas);_r



Fhls survey s1te is a free flowmng water well at the ground of Bacay
fblementary school located 3 km away in the dlrectlon of southeast from
Dumangas 1b1s well: was bored ln May, 1977 and 1ts depth is 74 7'm. An iron__
'plpe of 41/2 1nches 1n dlameter is 1nserted rnto the depth of 0 to 58.5 m
and anothor pipe of 3 1nches is’ 1nserted 1nto for the depth 58 5 m to the
bottom. This well produces clear and colorless sallne water at a rate of
5.2 kl/day and’ gas 1nd1cat10n 15 not recognlzed The c1- content in the
wator is 2, 130 mg/ 1 and i’ 1s O 5 mg/l The geologlcal section of the well
is composed of sandy clay for: the depth ot 0 to 10: 7 m, flne gralned sand
“for the depth of 10.7 to 21 6 m; blue clay from 21,6 to 29.0 m, yellow clay
'xlom 36 6 to 61.0 m, 11mestone from 61. O to 65,5 m and. f1ne gra1ned sand
from 65 Sm and deeper lhls is con51dered to be correlated to the upper
'part of the Dingle Format1on {(Upper Mlocene) Tt is presumed that saline

water: is produced from sand layer of 65. 5 to 74 7 m,

: BQ;% Maqulna Plaza Dumangas (Text f1gs 751 2 Tables 7 1 2;1Pl. 9,

| fig. 6)

This survey site 1s a water well at the corner of a publlc plaza of _
Maqu1na Dumangas Thls well was bored down to the depth of 66.5 m in July
1977 and cased w1th iron’ plpe of 41/2 1nches to the depth of 58 5 m. Lt
: produces clear colorless sallne water (flow rate 1.4 kl/day} and a small
-amount of’ gas (0 1 m3/day) ‘ The Cl content of the sallne water is 3, 790
mg/l, 17 is 6, 3 mg/l and I /Cl ratlo 15 1 66 The gas is composed of
93.2 vol s of CHq, 5. 77 vol.% ot N2 and 0. 94 vol % of COZ It is con51dered

that the water of thlS well is. produced from the Dlngle Pormatlon

.22:19 P1nolotan H111 Dumangas_(Textrflgs, 771):7; Tables 7—1,-2; Pl. 10.

| Cfig. 1) T S TR

_ ThlS survey s1te is a water well bored at a corner of the pub11c plaza
of a sea51de v1llage located 1. 2 km away 1n the dlrectlon o{ southwest
from’ P1nolotan H111 Dumangas “This well bored 1n 1981 has a depth of
'-54 9 m and produces water freely at the t1me of hlgh tlde 1 Its water is

-clear and colorless, but contalns salt and accompanled w1th gas bubbles',
_dThe €17 content of the water is'3, 350 mg/l and I is 3 9 mg/l ‘Since
'hllmestone of the Dlngle Formatlon 1s exposed in® the v1c1n1ty of ‘this well,

' rthe water of thls well 1s con51dered to be ploduced from the formatlon.
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Ul U 1350,0000 DUMANGAS (Sheet 3552 1)

. TEXT-FIGURE .~ 7-7

-LoCatidnfOf PC-10 (PiﬁoldﬁﬁnﬁﬁillgiDumaﬁgas).

PC-11  Anilauan, 'I'g}jafas .("I_"_é'x__t:—_'figs‘.- 7-1, 8; Tabiés“ 711, 23 P1. 10, fig. 2)

Location df;PCéii“TAniléuéﬁ, Igbaras).
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lhls su1vey 51t0 1s a nqtural sPrlng on a rlvelslde clltf located 2, 5
.1 km away in the dllectlon of north n01thwest from Igbaras It was reported
by 10eal 1ea1dents ‘that the sprlng wﬂs p10duc1ng sallne water but it

| ploduces fresh water of . wh1ch 17 content is 9 mg/l The water springs out

'-from altelnatlng 511tstone and sandstone of the Tubungan Slltstone

' -PC 12 Bo Ayabang, Leonr(Text flgs 7 l 9 Tables 7 l 2)
1h1s survey slte 1s _ atural spr1ng along a new road l 2 km away in

_the dlrectlon of west northwest from Ayabang v111age whlch is- "located 10 km

. to the northwest of Leon Thls sp11ng produces fresh water of which Cl

' :content is’ 20 mg/l The water sprlngs out from conglomerate which is con-

51de1ed to belong to the Barasan Sandstone. ;f:"'

L 50 000 QUIPUT (Sheet 3452 l)
TEXT FIGURE 7 9 S e
Locat1on of PC 12 (Bo Ayabang, Leon)

. PC-13. San Jose hlghway (Text flgs '210 'Tables 7il 2 Pl 10, fig 3)
L Ih15 survey 51te is‘a” fresh water free flowxng well whlch is located:

- along the hlghway 5 km away in the d1rect10n of east southeast from San
'Mlguel ThlS well ‘bored. 1n 1980 ‘is, sald to be. about 122 m 1n depth
Tts: flow rate is ?30 kl/day dnd gas 1nd1cat10n is, not recognlzed The

.water 15 clear and colorless and 1ts Cl content 1seon1y,3 mg/l.

--102 -



PRI U
ey Cadolonin®
: b

s

RNt 50 000 YLOILO (Sheet3552 1)
TEXT- FIGURE 7 10 S
Locatlon of PC i3 (San Jose hlghway)

PC-14

741

" Oton Public'Plaza:(Textffigs _:Lil; Tablés Z~1, 2; PL.

i !
as g andp R
o uur—‘“-m.::

. R TEE 1:{30,0(’_)0_ ILOILO (SheetBSSZIII)
TFXT FIBURF 7411 s T |

_ocatlon of PC 14 (Oton pub11c plaza), PC 18 (Aravalo Pldza), PC 19
(Oton™ Central Elementary School) ‘and PC- 22(E Yusay Memorial School
Arevalo) 3;; ooy : e
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Thls survey s;te 15 a wator uell of*56 4 n in dopth, bored 1n Nov.,

1976 and it is Lompleted w:th’”]cablng p1pe of 41/2 inthes . to the depth of

350 ] m._ Fhls well produces llght yellow water accompanled w1th gas at a
mg/l and I

0.5 mg/l Tho gcologlcal seotlon of the well 1s composedfof sand and gravel

rate of 3 3 kl/day The Cl content ot the watel is 56ﬂ

‘for the depth of 0 to 6 m, blue clay for 6 to 52 m, and alternatlng flne
to- coarse glalned ednd and cldy for 52 to 56, 4 m (bottom) Thebe are

-cons1dered to be correlated w1th the Cabatuan Formatlon

_PC-15 _ Aganan Elementaly School Pav1a (Text flgs. 7= 1; 12 Tables 7 1 2
s o PI. 10 flg 5) S ' ' '

Fhls survey 51te 15 ‘a watel well in® the ground of Aganan Elementary

'-,-School located 1 5 km away to the south of Pav1a o Thls well was: bored 1n_u

March 1981 and 1ts depth 15 67 m A c351ng plpe of 4 1nches in dlameter is-
. -1nserted to a depth of" 51 8 i and a hand pump is 1nsta11ed The wator of

thls well is, 11ght yellow 1n color and is accompanled w1th small gas bubbles
-The Cl content of the water 15 564 mg/l The geologlcal sect1on of the _
well is composed of prlmarlly blue sandy clay accompanled with- f1ne gralned

sand

 1i50,000° TLOILO (Sheet 3552.11)

6. : : 7.'-.1;_. 13;.
'f“ﬁ Tables 7 1 10 f1g 6) s

' 2 Pl_;'. T .
Thls survey 51te 15 a free flow1ng sallne water well in. the ground of

" San’ Rafael Bolllao;Elementaryl_chool.located‘f”7 km to the southeast of

:-,'Mandurrlao ThlS well was bored in. June 1977 and its depth is 57 9 . Ite
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- flow rate at the t1me of completlon wae recorced as 27 3 kl/day, but 1t
“could not be measured belng hampered by 1ts structure at. the tlme of recent

survey The water of thls well 1s 11ght yellow in color and dts Cl confent‘

' is: 996 mg/l and I 13 1 2 mg/l It is. unknown whcther the well has gas '

1.1nd1catlon or not The gvologlcal sectlon of the well s composed of alter—'

1ne gralned sand wlth ealcarenlte and. gravel Parts

' natlng blue clay ar_ 
of .the sands contaln molluecan foe51ls These dep031ts can be correlated .

'ow1th the Cabatuan Formatlon'f

©'1:50,000 © ILOILO" (Sheet 3552 Ti) -
TEXT FIGURE 7413 A S '

_ Locatlon of PC 16 (San Rdfael Bolllao Elementary School Mandurrtao),
_PC- 17 (La Paz publlc market) and PC 23 {Hotel Del RlO Molo)

PC-17  La Paz. Publlc Market (rext flgs 741, 13; i.i[‘_eb-luee 7-1, 2; PL. ;1'1:,';"

L Figl 1) : RIS S |

,rl Thls survey 51te 15 a water well at a corner of La Paz Publlc Market 1n'-'

: 110110 c1ty hav1ng a depth of 42 7 mi Thls well was. bored in June 1980 and :
Completed with a 6351ng plpe of 4 1nches 1n dlameter dnd 36 6 m 1n 1engﬂ1,

It 15 equlpped w1thfa=hand pump and produces clear and cololless sallne _
ﬂof CH“ and 3. 27 vol, %ﬁoff

':water Wthh contalns gas composed of 76 51 volr‘"

COZ' The Cl content of the sallne water 15 5 060 mg/l and I 15 4, 0 mg/l
and I- /Cl ratlo 1s 1 94 The geologlcel sectlon of the well lS composed of

'sandy clay 1nterca1ated w1th flne and coarse gralned eands
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'Pc'iS' Arev110 Plaza (Tott fige.-? 1, 11" Tables:7-1, 25 P1.: 115, “figs 2)
Thls burvey 51te 13 a free flowrng well at e Corncrtof Arevalo Plaza

.fln Ilorlo crty' Ihls well bored in Jan 1962, is® 102 4 m 1n depth and

'dcompleted wrth 110n pipe of 6 1nchee 1n dlameter down to a depth of 88 9 mi

TS watel flow rate at the t1me of completlon wae recorded as: about 87 kl/day{
IVFhe wat91 of thls woll 15 sllghtly saltv accompanled w1th gas bubbles and

jlblown ine color”’ The Cl content 1s 924 mg/l and Iois 1 2.mg/ 1, The geolo-

..-grcal sectron oF thlS well is composed of. flne gralned sand tor-the depth of
.'O to 18 3 m, clay for 18 3 to 90,2 n and altornatlng sand and clay 1nter—'_

| alated w1th gravel beds for 90‘23” R '

and deeper

_1{.11;;fagiésr7-1, 2;

d‘PC 19 Oton Central Elementary School (Ten; fi::
PRI , fig. O L

_ 1hls survey 51te 15 a free flo 1ng well of 65 9 m_in depth bored 1n
'?Aprll 1976 fiA casrng ‘pipe. f E
dwell down to a depth of 57

and contarns gas bubbles S¢ light
_ c9101 - Gas- water ratlo is. 0 008 and the Cl : ntent of the water.ls 263 :
_'f Nz and 2. 46

ng/1. lhe gas 15 composed of 82 OSJvol a'of CHq, 15 14 vol
. vol.% of C02 ' ER ' o o

7 . The’ geologlcal sectlon of the well is” composed _f sand for” the depth of
'_0 to 5.5 m, sandy clay for 5 5 to 17 4 m, blue clay for l? 4 to 57 3w and
'f'flne grarned sand for 57 3'm and deeper ' ' ST

.n TPC 20 Captarn }ernando LeOn;(Textefrgs{”?—l,:14;”Ta5les 74l;:2;jﬁll 11, -

: Thls survey 51te 1s a small area 1nclud1ng gas outcrops at the bottom'

'.-of a valley of Captarn Fernando v1llage located 3 km away to the northwost

-of Leon. - Gas’ outcrops are dlstrlbuted along a fault trendlng N4O E rormedg_

~dn the alternatrng sandstone and 511tstone of the Tubungan Slltstone,'and

C 7 srtea can be seen

8 outcrops are recogn“zed in the sectlon of 5 m along the fault Of those

as ‘gas bubbles on thew'trea‘ _"the other one. can be '’

Ted by 1gn1t1ng gas co”lng out throughra hole of l 5 ém’ 1n 1nner i

'-drameter bored nto: concrete'c'lumn'bullt by'local re51dents The gas o

fthe flow rate
3/day by'the flre flame methodi Of those

e -gas outcrops observed.as”gas bubbles, thelflow rate of a represontatlve one

Therefore,

'-ﬁcontlnuouslv burns ‘in flames of 15 om; 1n'1ength

5. about 4

S is0, .18 m3/day The - gas is’ composed of 95 51 vol of CH4, 3 18 vol f
'f-';Np and 0 60 vol Q’of COZ.-;_, L : : ' L




'1:50 000 T!GBAUAN (Sheet 3452 1)
.-_-TEXT FI(;URF 7-14... . R

g Locatlon of PC 20 (Captaln Fernando Léon)iu

:'EELEE_ Tubungan (Text flgs 15 Tables 7 1, 2 “P1.. 11 fiév'Sj“
Thls survey 51te 1s a hand pump well 1n a r651dent1al area of Tubungan;
The water of. thls well is colorless, but 1t g1ves strange taste and sllght
1‘smell of.HZS.;-Gas.bgbbleg_a;a_pq;}sgap,_ The CI content of the watel is
555 mg/l. il

Y 50, 000 TIGBAUAN (Sheet 3452 11) .
| ThXT—FIGURE 7 15
'Locatlon of. PC-21 (Tlgbauan)
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  ;0ne hole in the downstre

'- -l0 04 m3/day These gase

'!ﬂiigg ',E; \usqy MCMOILdl School Arevalo.(Text {1g5§a3 l;Hiingabieéijfi;:Q;
Pl flg,_()) ‘ R

Thls survey-';_

rted to a depth.

he?gaq water  _}

Thls su1vey 51te is: a motor pump:well of Hotel'de' Rio- tac1ng to the :

110110 rlver'ln Molo dlstrlctfofJIlo1lo "" The wa er_of thls well

'.'presents llght yellow color and 1s sllghtly salty The Cl ‘contcnt ls

526 mg/l . : g SN ' B

':ZPC#245 25 Fampucao no. 1 and no. 2;;Lambuﬁﬁéf(Texfifiééﬁ;7~1,‘16;=Taﬁlesﬂ:
el 2P 125 f1g Ly T e e

fhese survey 51te5 are small area‘

1nc1ud1ng gas outcrops at the bottom

of a valley of Na'ulo Creek (thls is vhown as’ Ayapangan Creek At the t0po S

?glaphlc map of 1 50 000)_1 km away t'

he'west from Tampucao Vlllage whlch

*é(Tampucao no;

‘-ﬁmay 1nd1cate outer nerltlc_to upper'ba yal sedl‘ ntary env1ronment i The

”9;p1ankton1c fauna contalns‘prl tlve Glos 7O alwa truncatultnozdes dnd

:‘zlndlcates the lower part_of plankfonlc f01am1_‘feralydone N 22'ﬂLower _

V'Plelstocene. Vf‘,;'




”~,-con31dered that thls si 1

1 50 000 LAMBUNAO (Sheet 3453 Il)

TEXT FIGURF ”7f_f:*”"

Locatlon of PC 24 (Tampucao no._l Lanbunao) and PC 25 (Tampucao no. 2;
Lambunao) o I S ; A :

PC-26  Magsaysay mo. 1, Massin ('rext figs. iy i_?;-'.i?a,bies? 7-1, 23 P1. 12,
CEgly B .

The town name of Ma351n whereln thls well 1s located means sallne water

,sprlng in the natlve language - This" survey 51te is- a manually dug sallne

“fwatei well of 1, 27 m in depth 1n a‘valley along a road of Magsaysay v111age

1. 5 km:away to the southeast of M3551n_1;A memorlal panel show1ng the hlstory

of the place name of Maa51n and names of v151ted geolog1sts 15 set on: the-
'-cllff by the well The water of thls well presents yellOW1sh green and

_glves_a strong smcll of hydrogen sulflde but gas is not recognlzed The

: ontent of:- the water is- 11 370 mg/l and I 1S 32 8 mg[l and 1 /Cl

;ratlo 15 2. 61}"Sa11ne water may produce from carbonaceous salty sand w1th

'_1nterca1atlons 07; nd wh1ch composes the surroundlng clJffs : It s

sand 0 responds to part of the Gu1mba1 Mudstone..

':From outcrops in: tlw'v101n1ty ofrﬂ

15 well megaf0551ls 1nclud1ng molluscs

eand coral'fragments benthonlc foramlnlferal fauna 1nclud1ng Ammonta,

*ELphad um”and Operculana, and abundant planktonlc;fo‘aminiferal fauna are

]ifound and these fauna 1nd1cate that thls 511ty sandJls=o£ open ner1t1c

The amount of organlc carbon lq

fcollected from an outcrop 1n the v1c1n1t} of the well is 0 439
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i ~1:50,000  POTOTAN (Sheet 3552 IV)
FEXT-FIGURE ¢ 717 s '.' e e
-f,Locatlon of. PC 26 (Magsaysay no.- 1 Maa51n), PC 27 (Magsaysay no. 2

Maasin), PC .28 (Magsaysay no. 3, Maa51n), PC- 29 (Pacuan no. 1, M3351nj
‘and PC- 30 (Bagacay Ext no. 1, Maa51n) . :

'pc~27 Magsaysay o, 2,Maasiﬁ;(Te§tefigsj 7-1, 17; Tables 7-1, 25 Pl. 12,
. flg 3] o e .__ ] : ._: 1_ f o   _V L : '; : .
, ThlS survey elte is a manually dug well of 95 cm 1n depth located at
the 51de of an outcrop 30 m away “to- the south of Magsaysay no.fl. The water

-?of thls well presents da1k brown color and has hlgher content of SOlldS and

if;stronger in 5mell of hydrogen sulflde than that of Magsaysay no. 1, but gas

. 1nd1cat10n is not recognlzed The Cl content 15’ 14 090 ‘mg/l, 17 1sn36;9;

ratlo 1s 2 62

'-nJPC 28 Magsaysay:no 3? Maasln (Texe¥fiés;f7¥iiﬁlfj-Téﬁle5=7;ij.2j.P1;fl2;

ThlS survcy 51te 15 a water well at the 51de of a road 1n Magsaysay

':'ﬁ'v1llage _Thls well wab bored 1n 1957 and completed hlth ‘an’ 1r0n plpe of

4 1nches and,lt% depth 15 sald to be 46 m.- The water 1s salty and has S

“ .511ght gas 1nd1cat10n:'

1_1he flow Tate of sallne water‘lq 0 3 kl/day iThé”n
:WifC1 content of the water is 2 540 mg/l and HCOg 15 o1 320 mg/l The gas

:";1contalns 98 03 vol of nethane.
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