4-2-3 Results of Analysis for Heavy Mineral Samples

1)

Analitical Method .

Total 168 analytical _rééhifs"df heavy 'Vm'iﬁerél samples were used for heavy mineral
sample analysis, Those samples were taken from down side of stream junctions they
‘were concentrated from 3 kg to 50 grams in each place by panning on these heavy
mineral samples mierochemical analysis for ‘Au;-Ga, Cu, Pb, Ag, Zn, Ni Co, Mn, As,
Mo, Hg were carried out by atomic absorption method as same manner of stream
sediment sam'plgs. s R T -

The result of ‘chemical anslysis are sh'o‘w_n in"Appendix 7. , _

According to the assumption that those da_ta" have shown log normal dispersion, their
mean values, standard deviation are calculated and the data classified by threshold

~ value (1.5¢ value) and 2.00 value into 1st and 2nd order of anomalies,

Those statistical values are shown in Table 11,

Table 11 Statistical Values on Geocherhical"AnalysiS'of Heavy Minera
: in Southern Sierra Madre-Polillo Area L

. _ Unit ; ppm
Au*2|GalCu ‘Zn | Ni Co ‘Mn | As | Mo Refﬁafks
| - |as| 42| 305 39 411,883 31[2.5]
Xtl.0g | - | 26 76| 547 56| 58(3,037| 72(a.1| _
w150 | - | 31|100| 731] 67| 69]3,857|110|5.3| Threshold value
X+2.00 - | 38|133] ovs| so| 82|4,898|167!6.7 ~Over this value

1st order anomaly

Maximum g4 4| 490|330 |2,400{ 92 38 (3,800 64| 5

Value

Mirimum 0.02} 4| 5 1'}' 6 31 170lo.5] 2
Value e ) 5
Valid*1 N 1T —
Number 13{1571168 | 168|167 167 | 168| 93| 48

*1 Vélid number mean that 'analysi_s number minus under detection limit number,

*2 * 1st anomaly of Au estimate over 0.1 ppm value because valid number are very
small. : e - :

* Analysis for Pb, Ag, Hg were carried out but they exception fz’om statistical
analysis because valid number show under 10% of sample number.-




2)

Characteristie Distribution of Anomalous Value

Distribution of anomalous values in each element are shown-PL 6-1 6-3,

Description of those are as follows. .
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Mn;

Ass

Mo;

Over half 1st order anomahes accumulate in north part of Mt Kaladang up
stream of Umiray River, another four 1st order anomalies are seen in middle-

- south part of Santa Ines Quadrangle (maximum content Au; 64.4g/t in heavy

mineral samples locate in this area) and mlddle part of Real’ Quadrangle
In general view Au 1st order anomalies dlstmbute middle and southern part of

-;Southem Sierra Madre Area

ist order of Ga anomali__e_s :ar_e;seen‘iﬁ'éast coast of Ulalikan Point Quadrangle
and west-end of Real Quadrangle, and 2nd order of Ga anomalies are located in

“east side Santa Ines Quadrangle and south-east part of Polillo Is. upper part of

Bayabas Group are 51tuated in these areas

: Two 1st- order Cu anomahes are located 1n north-eastern part of Mt Caladang.

2nd order of Cu anomalies are seen in north-west corner of Umiray River

‘Quadrangle, and middle part of Deseada Point Quadrangle along Singawan
‘River, both of them accompany w1th hmestone in Bayabas Graup

Few samples which have X+¢ Zn content are located in east coast of Ulalikan
Point Quadrangle. - :

2nd order of Ni anomalies are located in northern part of Mt. Caladang and
middie part of Smgawan Rwer of Deseada Point Quadrangle.

15t order of Co anomalies are located in south- western part of Mt. Darahan of
south-end part survey area, 2nd order of Co anomalies are distributed in eastern

- part of Santa Ines Quadmngle Those anomalies accompany within Baysbas

Group

1st order of Mn anomahes are dlstrlbuted in northern part of Baras Quadrangle,
and 2nd order of Mn anomalies are dipersed from east coast to inland area of
Ulaliken point Quadrangle. These anomalics are situated in Bayabas Group
distribution area. : '

1st order of As ancmalies are located in north-eastern part of Mt. Caladang,

north branch stream of Tignuan River Real Quadrangle and Lunga River

Ulalikan Point Quedrangle. These anomalies are situated in Bayabaes Group

© distributed. area.

Only"on'e 1st order of Mo is located in north-eastern part of Mt. Caladang,

" where Bayabas Group distribute.



4-3

Bohol‘Squijor Area

4-3-1 Basnc Statistieal Data

1} Statlstmal Data On Each thhologlcal Code
| Before statlstleal analyms of . geochemical results, four 11thologma1 populatlons are
settled on the regard of geochem1cal characteristics of country rocks, those
populatlons are as follows., . .
thhologlcal Code I Sedlmentary Roek Group
Sandstone, shale, cong‘omerate, limestone and alluwal_
. sediment,
thhelogical Code Tl 3 Ultramafic Rock Group
Lithological Code Tl 3 Diorite, Andesite Group. -
" Lithological Code IV. ;. Other Volcamcs Schist Group
Statistical data on each hthologlcal code are shown in Table 12, Those data are
calculated by logamthmlc figure at first then transformed to antllogallthm figure,
Table 12 Statitiseal Value on Géochémic'al AnalySis of Stream Sdeinim'ent
in Bohol Squuor Area.
thhologlcal Code 1 Sedlmetary Rock Group
' e N, Co, Analytical data 1406,
_Sam?le_"“mbe" 2,791, Mo, Bs, Analytical dats 1385
L Unit ; ppm
e o | Hg : L
M .
Cu|Pb! Zn | Ag| Ni Qo n |As (ppb) Mo | Ba | Remarks
x |er| 8] 48lo.if 28] 17] 603] 4| 28 2| 52
value | opl g\ gglo.a| so| 36| 1,246] 11| 56 | 3] 300
x+1.00 o e g 4 Eaial B : :
Vatue | ool <ol 1rela | _ e 3 . *1 1 footnote
+1.50 84| 12 | 115|0.3| 135| 52{ 1,791} 18] 78| 4 | 420 Threshold
Value [ ..l o | . o ' . Over this value
x+2.00 123 13 154/0.4)  229) 77] 2,575 30 _110_ .'5 .590 . 1st order Anomaly
Max. |135|357(2,500/0.9(1,700{135]10,000|100| 330 | 121,040
Value |~ M . ’ ’ : s
Min. | 40 1| sfe.1| 1| 1} 40| 1| 1| 1| 8
Value N : .




Lithologicdl_code Il Ultramafic Rock Group

Sample number 42, (Mo, Ba, not Analized)

.1*2 footnote - | . Unit ; ppm

Cu [Pb | Zn | Ag Ni |Co M| As (;Ip%)) Mo |Ba Remarks
x |sof 2| asf0.1 _207‘ 34| 966} 1 1-3 - -
¥f}“§g 59| 5| e6| - |1,082] 52 1,330 sloa| - -
gf;ueso ’.:72_' 8| 80 - |2,308 65 .1-,56.0 4] oo | -] - ;ﬁi‘;ﬁ;’{gte
o L] 13 | ool < fs,ts0 ] w0 1,00t 6| g | - | - | Overmivae
P,’I;l’fle 87| 11 | 108]0.1]1,750| 96 1‘,46:0 46 so. 1.
{‘f;i‘de 14| 1| 25 6.1 2 12| se0| 1 10' o

Lithologic'al Code III Diorite + Andesite Group

Sample nu_mbef 188 (Mo, Ba, Analytical data 6)

Unit ; ppm

Heg |

Mo|Ba |
_(ppb) 0| Ba . Remarks

CulPb |Zn |Ag| Ni [Co | Mn [As

% 43| 2 | a2l0.1| 9 |20 852! 2| 17} -] -

Yalue

1.0 & 701 5 63| - 25| 33 [1,251| ‘3 39 | - -

Value . | i 1, 3 1] *1 footnote
%+1.50] 20| 8 8 - 42} 41 1’541 4 40 ‘Threshold

Yalue - R ' ) . L _{ _ | Over this value
x¢2.00/'16] 9| 96y - | 68} 52 1,898 6 54 ‘1 st order Amonaly

Mex. 156192 | 165]0.1] 333 54 |3,400] 22| 80 | 6400
Value AN DR Rt : :

Min.

4| 1| slo.i] . 1| 4 ol 1| 1| s 90
Value : _ & I
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Lithological Code IV Other Voleanies; Schist Group

'Ni*Co, Analytical data 125

Sample number 236 ‘Mo, Ba,_ Analy_tical data 111

Unit ; ppm

Hy

Cu .Pb Zn Ag Ni |Co| Mn {xs (ppb) Mo 3& Remark_s

% 32| 4| 49/0.2] 22| 13| ees| 4| 28 | 2106
Value | ool ol golo.al 66| 31] 1,344] 10| s8 | 3 l287
x+1.0 ¢ : t R St _ -
Value B i Aol ! : *l.footnote
%il.50| 81| 18|  88/0.5 111| 46| 1,905| 16| 80 | 4376 | g PO
vale |, 1o L. | o Z : Over this value
xr2.00|110| 20| 107/0.7) 185| 70| 2,700 26| 113 | 51494 | ;S IC
Max 120 49 155 0.4 372 48 i0 bDO 46 | 250 9 940
Value * : ?
Min. N o ' »
K1 8| 1| 1s8fo.i| 2| 1! 100] - 1| 10| 1|40
Value ' .

*1 Threshold values are estimated on x 1.5 because cumulative frequency curves
used to change inclination at this value in many elements. _ )

*2 Ag value on Code Il and III has shown only 0.1 ppm, so statistieal analysis are not
provided. '

Ni:Co Anaiytical data 1,748

Total Sample 3’2_53 Mo:Ba Analy_tical data 1,495

. Unit ; ppm
: 1T T TTe - L
| Cu|(Pb| Zn | Ag Nl Co| Mn |As {ppb) Mo | Ba _ Remarks
X 28| 3{ -48(0.1 28| 17| 623{ 4| 27 | 2| 152
Yalue | o0l ol g4l0.2| 80| 36| 1 263 16 54 3 200
xt1.00| ™| . ’ : :
Value SN N B ' o | 1%1 footnote
+1.50| %8| 12| 111]0.3) 135] 53| 1,809) 17| 77 | 4| 420 | op 10"
value fua | o] uis : N R = ~ {over this value
Tio 00 1257 18| 146(0.4| 229| 77| 2,582| 28108 | 5| 590 | OF S Amonaly |
Max. 119013572 506 0.001 750|135 | 10,000 [ 100 -350: 121, 640| | |
Value RS DA B ? _ N
Min. :
Vale | 1] 1 6l0.1 1| 1 40 1] 1| 1| '8
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2

Hystograms

Hystrograms of all analized elements are made on each hthologlcal oode, in which

5)

-analyfns values are divided to the intervals of 1/2 standard deviation value. (Appendix

The di_ffe_"r'ent' code_-hyst’og‘ta'rns som_etimes show about. same dispersion, in sueh case

~ these hystograms are conbinated {as shown on analytical methods (8).

Characterlstlcs of each hystogram are as follows

Cu;

Pb;

-Hystograrns of code ‘1 show wide frequeney around 30 ppm, frequency peak

loeate somewhat distribution high content s:de, and gently sloped low content

. side,

Under deteotlon limit number are below 1%,

In code H - M1, frequency clearly concentrate to 40 ppm, and show steeper slop
in high content side than low content side. :

In code IV wide frequeney distribution is shown around 30 ppm, maximum
frequency peak located near 40 ppm and second peak is seen near 10 ppm.

In code I wlde frequency dlstrlbutlon is ‘'shown near’ detectlon limit (1 ppm)
maximum peak is. seen, it mlght be mﬂuence of 20% samples under detection

_ hmlt

In code U frequency dlstrlbuted around 2 ppm near detectmn limit maxlmum

peak locate as same on code L

Zn;

Ag;

Co;

In code iid frequency showed gently slope from 2 ppm to h1gh content side, as
for low content side near detection limit (1 ppm) fregueney is coneentrated.

In code IV maximum frequency peak is seen near 6 ppm at high content side, the

second peak located near detectlon limit (1 ppm)

In code I-1vV typlcal log ncrmal frequency dlstrlbutlon was seen around mean
value (46 ppm) under ‘detection limit sarnples were below 1%

In code I rnax1rnum pesk is seen near 0.1 ppm ‘and samill amount frequency is
located high content side. This is spec:al case that 81% of sample contents
concentrate to 0.1 ppm. '

n code I and III 100% of contents concentrate to 0.1 ppm.

In code IV 61% of contents coneentrate to 0.1 ppm and near 0.3 ppm small peak
are abserved decline smooth to high content side.

i;" In code 1.61% of contents concentrate to mean value (28 ppm) and gently

decline to high content side.

In code NI freguency distribute around 200 ppm and smooth decline to low
content side, small peak 6% of samples is seen near detection hmlt

In code TII -1V about 40% of sample contents concentrate near 10 ppm and
gently decline to both side.

In code I concentration of 60% contents is seen near 24 ppm and show steeper
slope to high eontent side than that of low content side.

In code I_I two peaks of frequency are observed near 42 ppm and 28 ppm and
smooth deecline to both side.



Mn;

Ass

Hg;

Mo;

Ba;

In code NIl two peaks of frequency are seen near 25 ppm and 12 ppm, elther of
them have about 20% concentration and gently deehne to both side.

In code IV over 50% coneentratlon is observd near 31 ppm and show steep slop
to high eontent side, .

In code 1 21% eoncentrate is shown near mean value (852 ppm) and dechne steep
to high content side, smooth to low content side.

In code II 27% concentrate is shown near 1133 ppm and over 10% concentratlons
are observed high and low both side, as the result of that distribution show box
type shape. : : : :

In code Il near 703 ppm the pesk of 27% coneentratmn are ‘observed and

decline gently to both side.

In code IV-the peak of 2396 concentratlon are seen near 472 ppm end decline
smoth to both side, '

In code I the peak whlch has 26% frequency is located near mean value (4 ppm)
and decline smooth to high content side but in low content side the seeond peak
of 22% concentration are seen near detection limit (1 ppm)

In code IIT = 1V about 30% peak is seen near mean value (3 ppm) decline gently
to high content side. Near detection limit 40% conecentration is onserved.

In code I the peak of 23% concentration is located near 28 ppm and deeline
gently to high content side but in low content side two peaks of 25% and 14%
concentrat;on are observed near 14 ppm and 7 ppm

Tn code 11 72% concentlated peak is located near 10 ppm, 2nd peak of 13%

coneentration is'seen near 17 pprn
In code NI ~ IV the fu'st peak Whlch show 50% concentratlon is observed and

_ second peak of 28% concentration is seen detection limit (1 ppm)

In code I - IV the fn’st peak which show 56 % concentratlon is observed near
detection limit (1 ppm). . 2nd peak of 20% concentration is located near mean
value (2 ppm)_and decline smooth to high content side.

In code I - IV the first peak of 'ZO%Iconcentration _ie observed near 108 ppm
gently deeline to high eontent side and steep to low content side.

_55_



3)

4)

Cummulative Frequency Distribution Curve

Cummulatwe frequency dlstrlbutlon curve on each element and on each hthologlcal

Cu;

Pb;

n;.

Ag;

Ng
o pomt on the code IIf and IV seem to be in the mterval class " 2" (mean + 1,55).

Co

Mn;

. As;

Hg;

Mo;

Ba;

code are shown in Appendlx 5.

‘ 'I‘he cutve on each code shows nearly log normal in shpae. Turhing point of each
~eurve is in the interval class "12", therefore it is suitable that the threshold

value is to be “rnean + 1. 50 "in the class men,

The dlstmbutlon is- not clear by reason that most of values are near the
detection hm1t However, the turmng point is recognized in the 1nterval class
"12" on the code II and IiL

The curves on every code take t:plcally log normal ones,

The turmng point on each eode is to be in the interval class man,

Detalls of dlstrlbutlon 1s not clear because almost all of values show about

detectlon hmlt one,

Values on each code are frequently dlstmbuted near the mean, But the turning

Almost of values are dlstmbuted near the mean. '
The turning point on the code I and 1T are recogmzed in the interval class "12“
{mean + 1, sa) and "11" {mean + 1.0 ).

Curves on code I, Il and IV show nearly log normal distribution in shape, on the
other hand the curve on code II takes box like one. The turning points are
recognized in the interval class "12" {(mean + 1.50) for code I and IV and the
class"13" for code . :

Every value is dlstmbuted near the mean.
Nevertheless ‘the- turnmg point seems to be in the interval elass "11" (mean +
1. 00) on code Il and IV. L

Many values show about the' mean. However, it seems that the curves on eode
I, IIf and IV have the turning in the interval class "11" {mean + 1.00).

It is not able to analvze data due to distributing many values around the mean.

The curve on eaeh eode has log normal distribution one in shape and then has

the turning point in the interval class "12" (mean + 1.50).

Correla_t_lon Coefficient

Correlation cdeffiéi_ents on values betWeen eleménts are shown in the Tablé 13.
Number of samples are 3,243 for Cu, Zn, Mn and As, 3,246 for Ag, 3,244 for Hg, 3,240

for Pb, 1,748 for Niand Co and 1,485 for Mo and Ba.
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Table 13 Correlation Coefficient List of Geochemical Data in Bohol-Siguijor Area

cu| ®o | . #n ag | wm.o | co | mn | as | mg | Mo | Ba
Cu | 1.0{0.32188 | 0.70801 | ~0.18548 | 0.42256] 0.69930 | 0.77426 | -0.03108-{ 0,10057 | ~0.18275 | 0,36952
Pb | 1.0] o.a64a7| <0.01572 | 0.04783°| 0.05258 | ‘0.30580 | 0.56552 | 0,46469 | 0.08512 | -0.03012
Zn 1.0] ~0.14513 | 0.42280 | 0.58675 | 0.70102 | 0.23875 | 0.10843 | 0.01778 | 0.23023 |
Ag - | 1.0 | ~0.17996 | -0.54387 “0.29126 -0:05254 | -0.03134 | 0.24046 | -0.11784°
Ni o |- ‘1.0 | 0.58225 | 044700 | -0.00682 | o.087d0 . - -
Co _ ] : : 1.0 | 0.78660 | -0.24094 | -0.03008 | .
Mn | . N o ' " 1.0/ o.05000| o0.15182] -0.10731 | 0.11609
as |- | _ S . 1,0 0.46394 | 0.19421 | -0.14658
He - SRR 1.0} -0.17298 | ~0.27043
Mo} 1 A : - 7 1.0 | -0.08916
Ba | o o : : N 1.8

4-3-2 Local Dlstrlbutlon of Anomalous Values for Detectxve Elements

The locations of each anomalous value whleh are selected by the manner as shown 4~
3-1. Edch anomalous value is classified by the symbol as shown in next.

Analized Value - Symbol - Rank
X+ 0 £Z X+150 ® o
¥+ 150s5Z X+2.00 - A 2nd order anomaly
X+2.0057 " lst order anomaly

The elements which showed speecial frequeney (Pb, Ag, As, Hg, Mb) are classified in
same manner.

The distribution eharaetemstics about each elements are descmbed as follows.

- Cu Anomaly zZone whlch conSISt three Ist order and four an order Cu anomahes
locate in northern part of Kansuhay south-eastern part of Bohol. This anomaly
accompany Boctol serpentlmte. Next scale anomaly zone which consist seven

. 2nd order Cu anomalies is seen east side Anda Peninsula accompanied with
Jagna Andesit. Another cu anomalies are located near Calape NW Bohol Is.,
and east side of Mt. Calamanoe. The former situate in Carmen formation and
later is in Maribojoc Pleistocene limestone.

In Siquijor Is. several 1st and 2nd class Cu anomalies are aceumulated around
Siquijor town accompanied Siquijor limestone,



Ph;

an;

- Ag

© Ni;

Co;

: Mn; 7.

Anomaly zone which consist nine 1st order Pb anomahes locate at east side
Tambo east coast of Bohol Is. accompanied Sierra Ballones limestone and
Carmen formation, Next scale anomaly zone which consist eight 1st order of
Pb anomalies locate along éast branch stream of Loay River southern Bohol Is.,
in Carmen formation. Another anomalies distribute at middie-southern part of
Anda Pemnsula, along Cocotation River in southern part around Balilliham and
Mt. Calmanoe in western part and southern part of Carmen in middle part of
Bohol Is, o

In Slquuor Is.. several 1st and 2nd order Pb anomahes are accumulated around

N Siquijor town of west Slqm]or Is. in SIQUIJOI' hmestone

_Several lst and ?.nd order of Zn anomalies are located at eastern sade of Anda

Peninsula in Jagna andesite, at south part of Carmen and south-eastern part of
T}gbao in-Carmen formation and: around Mt, Calmanoe in MarlbOJOC limestone.

‘In Siquijor Is. three 2nd order Zn anomahes are scattered in southern part of Is,

and anomaly zone is not recognized.

"Several 1st and 2nd order of Ag anomahes are’ dlstnbuted at west branch
‘stream_of Manaba Rlver, east side of Anonang around Mt. Binaloo in southern

part and around Mt. Calmanoc in west coast of Bohol Is. These anomalies are
observed in Carmen formation, Sierra Bullones limestone and Maribojoe lime-
stone, In Siquijor Is. all’ semples are under detection limit, therefore,
anomalous value not obtam :

- Anomaly zone which con31st many 1st and ond Ni anomalies gre distribute from

Guindalman to Kansuhay (NW-SE 7km, NE-SW 15 km in scale), west side of
Tambo in east coast, around Alicia in east part, and northern pert of Anda
Peninsula. .

~ Almost all anomalies distribute in Boctol serpentlmte

In West and South of Bohol Is., Ni analysis is not earried out, therefore, details
are unknown . In Slqux]or Is few 2nd order Ni anomalles are scattered in

sothem part of Is. . there 13 no accumulation zone.

Concentmtlon of lst and an order Co anomalies are located at Boctol
serpentmlte distributed area in south-eastern part at Jagns andemte dlStI‘lbu-
ted area in east side Anda Peninsula.: -

At Ubay voleanics dlstmbuted area in west side Tambo, in north-eastern side of
Ahela and south-eastern side of UbayT '

_ In west and south of Bohol Is. Co analys:s is not carried out, therefore, details

are unknown.
In Slquuor Is. only one 2nd order anomaly locate at rmddle of Is.

Anomaly zone whleh consist. several 1st and 2nd order Mn anomalies are
distributed at Ubay voleanies dlstrlbuted area in south-eastern side of Ubay, at
Jagna andesite distributed area in east side of Anda Peninsula, at Carmen
formation distributed area in northern side of Lila and south-eastern side of

Tigbao and at Mamboloe llmestone distributed area around Mt, Kalmanoe.

In Siquijor Is., over ten 1st and 2nd order Mn anomalies are aecumulated in
broad seale (10 km E-W x 8 km N-8) at west part of Is.



As;

Hg;

Mo

Is..

_Several 1st and 2nd order As anomahes are concentrated at around and southem

part of Carmen, where Carmen formation and Maribojoe limestone distribute,
at Maribojoe limestone distributed around Cangtacls and Sagbayan and at Sierra

_ Bullones limestone distributed area in south-western part of Anda Peninsula,

In SquIJOI‘ Is., two ariomalies are scattered at middle and south—eastern parts of

Anomaly zone which consist 1st and 2nd ordcr Hg anomalles are located at

* Maribojoe limestone distributed area from Mt. Calmanoc to Canlaas in west

coast. At Carmen formation and Maribojoe limestone distributed area in
southern side Tigbac and at Sierra Bullones limestone distributed area north-

'i_castern side of Anas and middle-south part of Anda Peninsula.

- In Slqm]or Is., over ten 1st and 2nd anomalies accumulate in broad seale (10 km
E- W x 8 km N-8) at west part of Is. .

Big anomaly zone which consist many 1st and an Mo anomahes are Iocated
from Carmen to Batuan in broad scale (15 km. in NE 8km in NW), where

' Mambo;oc limestone distributed, and another anomaly zones are located at

Carmen formatlon d1str1buted area in north side Dimlao (south coast) and from

Cortes {west coast) to Bahhham (rmddle West)

¥ In south .and east part of Bohol Is ~and Squl}OI‘ Is. Mo analyms 15 not carried

Bag

out therefore, detaals are unknown.

- Big anomaly zone which consist many 1st and 2nd Ba anomalies. are located
~ form Liloan {north-west side) to Calape {west coast) in broad scale (30 km'in NE

4 km in NW) accompamed Carmen formation distributed area.
Another anomaly zone is not recognized. -

In south and east of Bohol Is. and Slquuor Is. Ba anaiy51s is not earried out,
therefore, details are unknown, ' : .

4-3-3 Results of A_nalysis for Heavy Mmeral Sainpl&s -

1)

Analitical Method

Total 134 analytlc'al results of heavy mineral samples were u's'éd for 'he'avy mineral
sample analysis. Those samples were taken from down side of ]unction of streams,
they were concentrated from 3 kg to 50 grams in each place by panning.

On these heavy ‘mineral samples mierochemical analys:s for Au, Ga, Cu, Pb, Ag, Zn,
Ni, Co, Mn, As, Mo, Hg were carried out by atomic absorptlon method as like of
stream sedzment samples

The result of that are shown in Applendix 7. According to the assumptlon that those
data have shown logarithmie normal disperssion, mean values, standard deviations are
calculated, and the data are classified by threshold value (% x+1 50 value). and x+2.00

~ value mto first and second order of anomahes

These statistical values are shwon in Table 14,



Table 14 Statistical Values on Geochemieal Analysis of Heavy Mineral
-in Bohol-slqm]or Area

| Unit : ppm
Au*2| Ga | Cu Zn |'Ni | Co | Mn As |Mo | = Remarks
X - |14.5]| 35.1(17.04| 41,9 38.5.1,079.6| 19.6| 4.7
¥1.0¢ | - |25.4| 62.6(209.3| 83.5| 64.0|1,786.5| 59.6| 8.7 |
X150 | - 133.5|83.7/384.8(117.8] 82.5 |2,208,1|103.8|11.9 | Threshold value
%42.00 S liva aleca alien |y : - ' Over this value
| 44.41118.8504.8166.3 106_.4 2,956.3[{181.016.2 1st order anomaly
Max- . . ‘- 1 N : ’ : )
Value 1.1] 52 191 570 290 | 141 6_3,000_ | 200 25
Min. -' ' . _ .
Value - 0.02 4 4| 9 | 4 4 79. | .0.8 2
Valid*1 o " aal e | ar |
Number 8 85__ 134 134 134 134 134. 101 65.
© *1  Valid number mean that analysis number minus under deteetion limit number.
T x9 o 1st anomaly of Au estimate over 0.1 ppm value because valid number are very
small,
* _ Analysis for Pb, Ag, Hg were carried out but they except from statlstlcal
_ analysxs because vahd number show under 10% of sample number
2) _ Charaetemst:c dlstmbutlon of anomalous value,

DlStPibUthi’l of anomalous values in each element are shown 1n PL8- 1 82,

Heremafter characteristic dlstrlbutmn of anomalous values in each elements are
deseribed. .

Ali; '

Gay

The first order of anomalies (over' 0.5 ppm . Au) nesr Cambangay Norte, west
-part of Maribaribod in northeast of Bohol Is., and southern part of Clarin in
northwest part of the Is, those anomalies are seen in Carmen formation.

Second order of anomalies (over 0.1 ppm Au) are observed in west parts of

~ Cangtasis, near Dimlao southern coast, northern part of Sierra Bullones, the

mouth of Cabulao river in east coast and north east side of Cambangai Norten
northeast parts of Bohol Is.

The flrst order of anomaiies (over 44.4 ppm Ga) are seen at southern part of
Carmen and Balilliham in middle and western Bohol Is.

. Seeond order of anomahes are seen east side of San Isidro. (South—western Bohol

Is.)




Cu;

Zng

Ni;

Co;

Mn;

Mos

The first order of anomalies (over 111.8 ppm Cu) are’seen at near Bilar, the
mouth of Coconition River of south ¢oast and southwestern part of Balilliham in
south and west parts of Bohol Is., all of- them have concerned Carmen formation
and Sierra Bullones limestone, :

Second order of anomalies (over 83 7 ppm Cu) are dlstrlbuted at the mouth of
Cablao River in east coast Bayacabac in west coast and Dimlao m south coast
Bohol is. _ ‘

The flrst order of anomahes (over 504, 8 ppm Zn) are- seen at’ near Carmen in
middle part of Boho! 1s., econcerned Carmen formation orlgnated in middle and
uppet- miocene. . . _

jSecond anomalies (over 384.8 ppm Zn) are s:tuated at south Slde of Calpe in
north western coast and Valenecia in- south eoast of - Bohol Is., concerned

Carmen formatlon.

The first order of “anomalies (over.166.3 ppm Ni) are distributed two places at
thé west side of Guindulman in south east coast of Bohol Is, Bohol serpentine

-at west side of here provide some influence to these anomalies.

Second order of anomalies (over 117.8 ppm Ni) are seen at south side of

Loyowaig loecated west side above mentioned serpentine tntruswe, and near

Balilliham, San 151dr0 in western part of Bohol Is.

The first order of anomahes (over 106.4 ppm Co) are located at south side of
Bilar in middle south part and south side of Pondol in north-west coast of Bohol
Is,, elther of them are accompanied Carmen formation.

Second order of anomalies (over 82.5 ppm Co) are seen at near Mt Candangao in
north west Bohol Is. :

The first order of anomalies (over 2956.3 ppm _Mn)' are situated at near Carmen
and Biral in middle south'Bohol Is. And north east coast of Siquijol Is., the later
showed 63,000 ppm (6.3%) content of Mn. Those anomalies are originated from
Cangrasac Voleanics which distributed in north eastern highland of Siquijol Is.
As;The first elass of anomalies (over 181 ppm As)'are loeated at soiith east side
San Isidro in western Bohol Is. In this area, Malybohog limestone mamly have
distributed and mineralizatiuon are unknown yet,

Second order of. anomalies (over 103.8 ppm’ As) are observed: at south side of
Carmen and south side of Loyowsaig in middie south of Bohol Is., in these area
Carmen formation and Sierra Bulones limestone which orignated in mlddle and
late miocene are commonly ob@erved :

The fwst order of anomahes (over 16 2 ppm Mo) are loc&ted at south s1de of

- Carmen. .
-8econd order of anomalies {over 11 9 ppm Mo) dre seen at near Blr-al San Isidro

~-and up stream of Smlgawan Rwer in middle and West parts of Bohol Is.
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4-4

Synthetic Evaluation for each Anomaly Zone

Up to f.orm'er chapter, each elemerit anomaly zone is deseribed. The main purpose of
this survey is to exptract promissing area through the synthetic evaluation for each
anomaly zone. For this purpose, score corresponding to each anomaly rank of each

- element is given to each samples, and each element score is piled up as total seore

for each samples,

Total score which calculate such manner is regarded to represent mineral potential of
each samplmg pomt according to this assumptlon, evaluation on each sampling point
is carried out. :

The sp’ore which give to each énalytical value {Z) is as follows.

Analitical Value (Z) Secore
¥+105 7<xX+ 20 2
X+208 Z<x+3¢ : 3
X+3¢gs Z<x+4g¢ 4
§+4a<"Z 5

These total score is classified followmg rule and result of that is drawn by symbol on
maps.

Total Seore (V) Symbol

2<V<5 O
5<V < 8 ®
85V <10 , A
10V ' -

Total scores of southern Sierra Madre-Polillo Area are shown in PL§-1~ 5-3 and
Bohol-Siquijor area are shown in PL7—1 n T2,

From these maps high grade total score zone is selected. In former area, the north
and north-eastern part of Mt. Caladang {up stream site of Umiray River) is extracted
as 1st class mineral potential zone, and in the later area southern part of Carmen
(middle part of Bohol Is.) is extracted as same means,

2nd elass mineral potential zones are as follows.
Southern Sierra madre-Polillo Area
i)  Estern part of Santa Ines IronMine -
if)  Around Mt. Maon (southern part of Umpacan Quadrangle) -
iii) Up stream part of Magsaong River (north-westem corner of Ulalikan Pomt
Quadrangle)
Bohol*Siquijor Area

i Around Mt, Calmeanoe (West eoast of Bohb Is.) -
ii) Around Anda Peninsula
iii) Around Tigbao (mid-west of Bohol 1s.)






5 Summary and Consideration

5-1 'Summary of Sur\.vey.
5-1-1 Geology and Structure

Southern Sierra Madre-Polillo Area and Bohol'Siquijor area which are target areas_ for
this survey are belonging to Philippine mobil belt, and pre-tirtiary schists and optiolitie
terraines which originated from Mesozoie to Paleogene are underlam as basement to all
Neogene calearous member in beth areas.

But ‘tectonie movements whleh have mfluenced on both areas are quite different,
espeelaliy af ter Miocene.. .

. Southern Slerra Madre Pohllo Area was not only dlvxded into two parts by the
_'Phlhppme fault which assumed after Miocene movement, but also was cut to numerous
blocks by derived faults from former. one, then diorite intruded western part of this area
and present mountain range was raising up as horst style, As the results such strong
Orogenic movement the Neogene member situate only west side Southern Sicrra Madre
Mountain Range and east and north—west sude of Pohllo Is,, in present time.

On the other hand in Bohol and. Slqmgor Area basement member as abové mentioned
‘were tilted and lifted up by the side pressure from east, and these ophiolite terraines were
surrounded by caleareous Neogene member- which folded gently and controlled by NE
direction of folding axis. The structure of Bohol: Slqu130[‘ are very simple such as
mentioned. And they have not Neogene intrusive rocks in large scale.

5—1—2 Mmerahza.tlon

The dlfferent styles of mmerahzatlon are observed in both areas, because they have
experienced quite change tectonic movement. Almost all ore deposits in Southern Sierra
Madre'Pohllo Area have relation to Neogene intrusive rocks espeelally diorite.

~ Contact metamorphle dep051ts as Santa Ines Iron Mine, not recogmze in Boho-Siquijor
Area. .

_ Mmerallzatlon types of later- area are mamly porphyry copper type and vein type
which were ~influenced by Talibon diorite assumed Cretaceous intrusion. - Another
mineralizations are orthomagmatic Ni deposﬁs concerned Boetol serpentinite and residual
Mn dep051t as eavity filling and aecumulated in low ground of limestone.

5-1-3 Relatlorshlp between Geochemlcal Survey and Mmerahzatlon

Resuits of geochemlcal analyms for stream sediment .and heavy mineral samples
express fairly correspondence to above mentioned geological structures and mineraliza-
tion data. For instance Boctol: serpentlmte distribution in souith-eastern Bohol Is. is quite
similar to Ni anomaly zone, and at northern part of Mt. Caladang in Southern Sierra
Madre area many elements 1st order anomalies have accompanied, and in just same place
Marcopper Matani Au prospect and Lumbay Collosal Cu prospeet are known, on the other
hand, in east side of Santa Ines Iron Mine, 1st order Ag anomaly of stream’ sedlment
accompany w1th maximum Au anomaly (64 4 g/t) of heavy mineral samples. .



Each indicate elements of stream sediment sample used to show duplioated anoma-.
lous value in mineralization are as shown in above mentioned instance, This is suitable
condition that the evaluation of mineral potential on each samplmg pomt is carrled out by
using total score.

The influences of primary abundant elements in each rocks are removed by using
lithological code.

5-1-4 Cohclu;sion of Survey

This survey have carried oitt as the first year freld work for Impremental Agreement
,whlch concluded. 26th of September 1984 And Southern Sieramadre: Pohllo Areqa (4,770
km ) and Bohol- Slquuor Area (4,450 km ) are selected for target. areas.

Actual Survey were earried out by seven Japanese side member and over twenty
Phlippine side member from 10th of Apnl to 15th of July in 1985.

_As for geology of both area a lot of new restlts were SUpphed to former data, on the
other hand 4;306 stream sedlment samples and 171 heavy mineral samples are colleeted in
Southern Slerra Madre-Polillo area and' 3, 130 stream sediment samples 120 heavy mmeral
samples are co]}eoted Bohol SquIJOI' Area

Mlcrochemlcal analysis of Southern Slerra Madre-Polillo Area stream sedlment
sarnples and both area heavy mineral samples were taken place in PETROLAB of BMG on
Au, Ga, Cu, Pb, Zn, Ag, Ni, Co, Mn, As, Hg, and Mo, Bohol Siquijor stream sedrment
samplés were anahzed by Chemex Co., in Canada on Cu, Pb,Zn, Ag, Nl, Co, Mn, As, Hg,
Mo, and Ba using atomic absorptlon method in both Analytical work have fmlshed 13th
August 1985. . _

. This Report is summarized results of field survey ‘and results of statlstioal analy51s on
mierochemical analysis data. Statistical analysis is carried out by using ecomputer and
umvarlous analys1s method. ' '

Followmg 1tems are clearfied by synthetlc consu]eratron on these results

1) 'Pre—Tertlary schist and up to Paleogene ophiolitic tercaine have underiain as
basement and Neogene member have overlain on these basement in both area.

2} After Miocene quite different tectonic movement have controlled on both area,
namely, BoholSiquijor -basement have uplifted by side pressure from east, then
Neogene calcareous . member have surrounded around _these movement ‘yonger
member have controliedd gently folding: which hag. NE-SW axis. On the other hand
Southern Sierra Madre-Polillo Area have controlled strong block movement concerned
Philippine and ad]acent faults, their diorite intruded western part of this area and
present mountain range (Southern Sierra Madre Mountain Range) was uplifting as
horst style as the result of suc¢h strong teetonie movement Nedgene méember situated
only west side of mountain range and east and north-west side of Polillo Is,

3) Many mmerahzatlons in Southern Sierra Madre'Pohllo Area have eoneerned to these
Neogene intruded diorite group and some times express h:gh content of gold
In Bohol: SlquxJor Area  many mineralization have- concerned to Mesozoie intruded
dlorlt but in Anda Peninsula M:ocene Jagna andesite show some mmerahzatlon

4) The results of analysxs for geochemlcal data show falrly correspondence to above 1)~
3) geology, tectonies and mineralization. Especially in mineralization area several



md;cate elements used to express duphcated anomahes, therefore, the evaluation for
mmeral potentlal of sach sample pomt is. possﬂ:)le to use total score of each sample.

5) From the results of above mentioned evaluation, several promising areas are
extracted, these areas as follows.

Southern Sierra Madre-Polillo Area

i) North and north-eastern part of Mt, Caladang (up stream part of Umu-ay River)
thlS zone contains Marcopper Matam Prospect and Lumbay Collosal showing.

i) East side of Santa Ines Iron Mine (maxlmum Au; 64.4% content of heavy mineral
samples locate in this zone.) :

iif) - Around Mt. Maon southern part of Umpakan Quadrangle
- {Cu, Pb Zn, anomahes accumulate around diorite intrusive body)

Bohol SIC]UIJOI' ‘Area

Mmerahzatlon area around Tallbon dlorlte not include survey area, therefore, the
rclationship between results of -analysis on geochemical data and mineralization is
somewhat unclear, but Carmen formation is selected as high mineral potential
member, this formation has many anomaly zones,for intstance southern part of
Carmen town (middle part of Bohol) Dimlao (south eoast) Tigbao {(south-western part)
Clarin (north—west part).

In Bohol Is, after Miocene mmer-ahzatton is unknown but aceordmg to thls results the
neee551ty of following survey on Carmen formation seems to increase.

6) PH and electric conductlvxty of water at sampling point were measured in field
survey. .In Southern Sierra Madre'Polillo Area generally pH shown 78.5 weak
alkaline values but middle of Southern Sierra Madre mountain range, it shown
6.4 6.9 weak acidic values. As for electric conduetivity it shown usually 200~ 500
us/em but near seashore it changed over 1,000 ys/em,

In Bohol and Siquijor Area, pH shown 78 weak alkaline value usually but north-
eastern part of Alicia it ehanged to 6.9 weak acidic value, electrie conduetivity value
in the area expressed 400 us/cm in general at near seashore it changed up to 20,000
u s/cm in maximum, .

5-2 Recommendetwn for Following Work

In this survey, above mentioned summary are introduced by the result of statistical
analysis about 8,000 geochemical data. But in this process many side evidences are
necessary for correct decision, fortunately in this survey, high level geological survey
were carried out simultaneously. Such geologlcal data gave good help for statistical
analysis on geochemlcal data.- In future, it is desirable that more high level geological
survey will carry out smultaneously, especially dating for rocks is important to deecide
mineralization age, scale, and character.

As for indication elements, in thls survey over 10 elements are adopted for the
purpose to check the regional character on each elements but some of them show under
detection llmlt contents and the problem on statistical procedure is happend.

In future, adoption of such elements have to avoid and several basic element definite
and 2-3 element put on for the purpose to response local character. On the methed of



statistical analysis, the main purpose of this survey is extraction of promissing drea by
statistical analysis on multi elements geochemical data, therefore, maltivarious analysis
method seems to be rather efficient than univarious analysis method which use in this
report.
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Appem_iix 1 :
Microphotographs (Thin section)
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No. H524-1
Hornblende andesite

Phenoerysts are composed of plagioclase (andesine to labradorite)
and hornblende. * Foliated chlorite is scattered in matrix of fine
grained plagioclase and glass. Magnetite is present.

* The latter shows strong anisotropy.






No, J514-9
Two pyroxene andesite

The rock shows hyaloophitic texture. Phenoerysts is plagioclase
and augite. Chlorite replaces augite. Matrix contains abundantly
magnetite.
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No. B517-2
Augite andesite

The rock shows porphyritic texture. Phenoerysts are composed
of plagioclase and augite. As a whole aiteration product is chlorite.
Many augite is largely replaced by chlorite.






No. B617-1
Pyroxene andesite

The rock shows fairly flow texture. Phenocrysts are composed
of flesh plagioclase and subhedral to anhedral augite. Matrix of lath
shaped crystals of plagioclase with glass in an intergranular.






No. Ao 529-36

Basalt

Phenocrysts are composed of plagioclase (mainly andesine) and
gugite. Foliated chlorite fills in an intergranular matrix. Magnetite

is present.
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No. C0/2785
Quartz diorite

Phenocryst is composed of plagiocelase (mainly andesine), amphi-
bole, biotite and quariz. Small amount of sphene, zircon and apatite
are present.






NO. 154-3264 I

Hornblende quartz diorite

The rock it holoerystalline and flesh, Plagioclase is large crystal
with basic center mainly and eontaining sometimes hornblende frag-
ment. Hornblende shows sametimes poikilitic texture and anisoiropy.
Quartz is abandant as an intergranular filling. Mafic minerals are
altered partly to chlorite. Magnetite is present.






Open nicol

Crossed nicols

P1
Hb
Qz
Opq

a3 45 e e

Plagioclase

. Hornblende
Quartz

Opague mineral

Bonakan

| Altered andesite
‘Containing phenocryst

of plagioclase in
skelton erystal and

‘opacitized amphibole.






Cpen nicol

Crossed nicols

Pl
Cpx
Amp

Plagioclase
Clinopyroxne
Amphibole

R~15
Altered andesite
Strongly amphibolitized,






CR-16

~ Two pyroxene andesite
' The rock shows clearly
. porphyritie texture.

Phenocrysts are compos-
! ed of plagioclase and
i elino and orthopyroxene.

Open nicol

0O g.5mm

Crossed nicols

Cpx : Clinopyroxene
Opx: Orthopyroxene I:i:’
Pt : Plagioclase






AR~17
i l, Basalt

- Phenocryst is enhedral
: plagioclase lath.

. Matrix and cavity

' parts are filled with

- ehlorite - serpentine

- like minerals,

Open nicol

Crossed nicols

Cpx: Clinopyroxene
Chl : Chlorite E:::]

Pl : Plagioclase






Serp
Cr
Cpx
Ov

a8 oE g0 se

Serpentine
Chromite
Clinopyroxene
Olivine

R~-19
| Serpentinite

. Serpentine shows a mesh
“like texture in which

- reliets of olivine,
“elinopyroxne and
-chromite oceur.

i

#e






R-29
| Quartz diorite

" The roek is composed
of enhedral plagioelase,
chloritized biotite and
anhedral coarse grained
quartz,

Open nicol
0 0,5mm

Crossed nicols

Bi : Biotite 9 0.5mm
Chl: Chlorite —
Pl : Plagioclase

Qz : Quartz






Appendix 2 Microphotographs (Polished Section)
E~150-2 Ibuna

Pyrite and Chaleopyrite
Dissemination in Ande-~
site, Ore consist
almost Chaleopyrite
only, Bornite and
Chaleacite are visible
as secondary minerals.

Chaleopyrite (Cp) in
polish section showed
veinlet and dissemi-
nated shape. Bornite
(Bo) observed in polish
section alternated at
margin and along
cracks of Chalcopyrite.

Chaleocite (Ce) ob-
served in polish section
alternated at margine
and along cracks of
Chalcopyrite and bor-
nite,







0329485

:

Polillo Is. Mascopper - Prospect

Pyrite and Molybdenite
dissemination accom-

. panied Diorite,

- Ore minerals consist

. Magnetite (Mag) =

- Pyrite {(Py) > molybde~
- nite (Mo) > Chalcopy-
" rithe (Cp).

" Magnetite: 0.05 - 0.3

- mm

- xenomorphie granular,
© spot dissemination in

: quartz,

. Pyrite; 0.1 -1 mm

. semiaytomorphic and

xenomorphie crystal
including magnetite

. dots very common,

Chalcopyrite; 0.2 - 0.5
min .
xenomorphie, fill up
inter grain space among
magnetite and pyrite.

Molybdenite; 0.3 - 3
mm

fill up inter grain space
among magnetite,
pyrite and chalcopyrite.






B504-3

Santa Ines

~ Contact metasomatic
iOre

‘Ore minerals consist
Magnetite (Mag)
‘Pyrite (Py) Chaleopy
rite

- Magnetite; coarse grain

‘over 1 mm semiauto-
imorphie and xenomor-
iphic erystals oecured in
'quartz as disseminated
‘or massive shape.

Pyrite; 0.5 ~ 4 mm
semiautomorphie and
xenomorphie granular,
Bearing chaleopyrite
I‘dot in rare case.

Chaleopyrite; 0.01 - 0.1
mm fill up inter grain
space magnetite and
pyrite






Pur-1 Puray

Fe-Cu-Zn strata boand
. sulphide deposit.

' Ore minerals consist

‘ pyrite (Py) > Chalcopy-
-rite, Chalcopyrite

- aletered partical to
"bornite {Bo) and chalao~
' eite (Ce).

Pyrite: 0.1 - 1 mm
semisutomorphic

_igranular cerystal, parti-
‘ally breeciated and
‘erashed.

:Chaleopyrite; fill up
inter grain space of
‘pyrite, altered almost
-to Bonite.

Lo LT om0 T Chaleocite; alternated
from bornite at mar-
gine and along cracks,
drop shape alternated
dtots sometimes ob-
served.







Buenavista

. Psilomelane (Ps) and
5-Mn0y?
‘in manganese oxide

Crossed nicols

- Showing anisotropy.







Compacot

Pyrite (Py)
containing micro
‘ehaleopyrite (CP)
‘and pyrrhotite (Po) in
silicified andesite

Bonakan

Magnetite (Mag)

containing small grain-
7 ted chalopyrite (Cp) and
lE foliated ilmenite show-
/ing exsolution (Ii) in
‘altered andesite

850

DEC






Boyog

R-19

Seattered miero
limonite (Lim) in

.altered andesite

Disseminated
chromite in
brecciated
serpentinite







Anda ore

Needle-like
Pyrolusite (Pyr) in
.magnganese nodule







. Fibrous pyrolusite
. in manganese oxide

i

Crossed nicols

Showing anisotropy







Appendix 3 Miecrofossil Correlation Table

Southern Sierra Madre » Polillo Area

Barren

JMA-4
.. Sample _ Nannoplakton  Radiolaria
B 615-3, Red shale = " Barren Barren
M9851485, Red shale Barren Rare
B426-5, Caleareous 4 _
black shale Common -Barren
M15451985, Red shale . Barren Rare
" B820~1, Pale brown micritic limestone :
o o Barren Barren
119-326511, Gray limestone _
o L Barren Barren
J620-3, Pale brown limestone
' ' ' Barren Barren
N-156P.L., Gray linestone
' Barren Barren
H530~IB, Gray limestone _
o . Barren Barren
A-0531-138, Pale brown limestone
_ _ ' ' Barren Barren |
H502-3, Pale brown micritic limestone :
' . Barren Barren
H507-1, Pale brown limestone
: Barren Barren
A-0528-117, Conglomerate with limy matrix
Barren Barren
K-90, Pale brownish white limestone .
_ Barren Barren
1-25, Pale brownish white limestone
_ Barren Barren.
C0617585, Pale brownish gray micritie limestone
: Barren Barren
K332, White limestone '
_ Barren Barren
~ J67-1, Pale brown micritic limestone _
_ Barren Barren
C0318585, Pale brown limestone :
. Barren Barren
B426-4, Gray micritic limestone
: : Barren

Remarks

Very ..poor. preserved

Holoeryptocanium sp.
Cryptocephalie or
Cryptothoracie
Nassellaria:

‘Age; Upper JUrassié._to

Lower Cretaceous

Hegvy overgrown
coccoliths; .
Watznaueria(?) sp.-
Cretarhabdus(?) sp. =
Age; Cretaceous =~
Reerystallized

~ radiolaria



Bohol * Siguijor'Area

JMA-2 (Code name) Radiolarian analysis

R-2, 1-3. Radiolarians; Barren  Age;  Unknown
R-5, . 1-3. ' Barren, ~ Unknown
R-5,  1-4. Barren ‘Unknown
R-12, 1 Barren Unknown
R-14, 1-2. Barren Unknown
R-20, 1-2. Rarc Unknown
R-32, 1-5. Barren Unknown
AR-04, 1-2. Barren . Unknown
AR-D5, 1-% Barren | Unknown
AR-06, 1-3. Barren  ~  Unknown
AR-10, 1-2. Barren ~ Unknown
AR-13, 1-2. Sponge spicules '
ER-01,  1-3 Planktonic foraminifera
ER-02, 1-3, Planktonie foraminifera
ER-04, 1-3. Barren ‘ Unknown
ER-07, - 1-3. Barren ~ Unknown
Overland shale - Barren Unknown
Buenavista-minami, A-G. o " Barren - Unknown
‘Buenavista-2, A-B. Few poor preserved radiolar-
_ o o ians Unknown
DR-05, 1-3. ' Barren = . . Unknown



JSM-3, Foraminifera

R-2,"
R“S,
R-3'

R-12

. R-20 .
- AR-04
-AR-05
AR-06
AR-10 S
AR-13  Poor preserved forams.

ER-01 - Poor preserved forams.
ER-02 Poor preserved forams.
ER-0(4
ER-07

Overland shale
Buenavista-minami

Buenavista-2-
DR-05  Barren

p

_Barren

Poor preserved forams.

Barren

| Unknown

Barren Unknown

Globigerinoides quadrilobatus immerturus

Globoquadrina dehiscens -
Age and Zones; Miocene and Nr-l to N19

Barren Unknown
Barren. Unknown
Barren Unknown
Barren . Unknown
Globigerina sp . .
Barren Unknown

Globigerina apertura . -
Globigerinoides quadrilobatus .
Age; Upper Miocene
- o Unknown
Unknown
Unknown -
Orbulina universa
Globigerinoides obliquus
Age; Middle to Upper Miocene -
Barren o
Biorbulina bilobata
Orbulina universa
Globigerinoides obliquus
Age; Miocene to Pliocene
Barren
Unknown

Unknown.

Unknown .



JMA, 1 (Code neme) Caleareous narinoplankton analysis

R-2, 1, Black caleite vein bearing shale. Barren Unknown
%, C Barren Unknown
3. Barren = Unknown

R-5, 1. Sandy siltstone. - Barren . Unknown
2. o ' ‘Barren Unknown
3. ' Barren Unknown

R-5, 1. Grayish mudstone. Age; Uppermost Miocene to Lower Pliocene (NN 12

to NN15 Zone) Taxa; Micrantholithus sp., Reticulofenestra pseudéumbil-
ica, Sphenolithus sp., Cyelolithus sp., Helicosphaera carterii, Sphenohthus
abies, Discoaster brouwern, D. exilis, D. pentaradiatus.

2. the same,
3. the same,
4, the same.
R-12, 1, Grayish calearéous mudstone. Age; Mloeene to Phocene ’I‘axa, :
Discolithina multipora, Coecolithus pelaglcus, Sphenollthus 5P,
_ Diseoaster sp. :
R-14, - 1. Yellowish gray caleareous mudstone. Barren Unknown
2. Barren Unknown
R-20 1. Yellowish caleareous siltstone. Barren Unknown
2. IR Barren  Unknown
R-32 1. Limestone, ' Barren- Unknown
2. ' Barren  Unknown
3. Barren Unknown
4, Barfen Unknown
5. - ' Barren Unknown
AR-04, 1. Reerystallized caleareous claystone. Barren ~ Unknown
2. ' Barren Unknown
3. : Barren Unknown
AR-05, 1. ‘Caleareous sandy siltstone, Barren Unknown
2. Barren Unknown
AR-06, 1. Caleareous siltstone. : Barren Unknown
2. Barren Unknown
3. Barren Unknown
AR-10, 1. Recrystallized caleareous claystone. Barren Unknown
2. _ Barren Unknown
AR-13, 1. Recrystallized caleareous claystone. Age; Unknown Taxa;
Coecolithus sp.
2. . Age; Unknown Taxa;
Coceolithus sp., Sphenohthus sp., Discoaster sp.
ER-01, 1. Reerystallized calearecus claystone. Age; Unknown Taxa;
Coecolithus sp.
2. Barren Unknown
3. Barren Unknown
ER-02, 1. Grayish white foraminiferal mudstone. Age; Middle Miocene to Lower
Pliocene. Taxa; Discoaster sp., D. variabilis(?), Sphenolithus sp.,
S. ef, heteromorphus(?) by maximum range.
2, the same,
3. the same. _
ER-04, 1. Siliceous medium grained sandstone. Barren Unknown
2. Barren Unknown
3. Barren Unknown



ER-07,

1.

2

3.
Overland shale,

=3 O ke GO B

Grayish brown mudstone. Age; Lower Middle Miocene Taxa;
Coecolithus pelagicus, Discoaster variabilis, D. deflandreii,
D. challengerii, Sphenolithus heteromorphous.

the same.
the same.
1.  Black shale, Barren Unknown
Barren - Unknown
. Barren Unknown
Barren ~Unknown
Barren Unknown.
: Barréen Unknown
. - Barren Unknown

Buenavista~-minami-A. Grayish ealeareous mudstone, Age; Uppermost Miocene to Lower

Buenavista-2,

DR-05,

1.

Plioeene Taxa; Coeeolithus pelagicus, Discoaster variabilis(?),
D. pentaraduatus, D. challengerii, Sphenolithus

sp., Sphenolithus abies, Discolithina multipora, Helicosphaera sp.

B. the same.

C. the same,

D. the same.

E. the same.

F. the same.

G. the same.
A,  yellowish brown mudstone. Barren Unknown
B. Barren Unknown
Caleite and pyrite bearing sandstone. Barren = Unknown

&
i
o~






=

”73& 2273]11214363324@22?2111153%2327411725112211112431l
— ™~ = -

u.hd.?. ﬂ/_./ 4118158177«/15 : 85793881_.0 [~=¥ ﬂ.553@11?538888~085 . 8155
Fg*éégggézsgﬂ NSNS ey *z..k.z.../_ﬂ ) 5352& w/.ﬁ/:_.éﬂ < 223*.& 322

. 680\#.024485 NSRS Ouﬂvasﬁb PON—=) COCRONTT e i BﬁLISﬂOSZQOUZ

et COPNTEOTN D | = N OO D s O O CON LD 451398483@82984?51@8ﬂ987 LONCD

.ﬂnhv.ﬂgqlzdgz %nﬂﬁ? LOLML) M EROICNEDNS MY ..DLJSﬂ < OISO ]990488887 ] rUrnx.DrDrDEJ
.......................................................

. 4%87 755524&4355553333%%22222252?%% — d ey bt

A e e

=

Wid

E?E%ggé?ggg gl&?%iéﬁ«uggﬂﬁgﬂ/ 5?13544 LD

N TN COONN O T N X RO UOTSINS MO EOT N OO S o LN S vt P OO O ONER OO D vkt (RN ULt = LR

e OO vt N ALt TR O UL O OO0 N IS = O CO et (D CO wt I wmact =il O 93..3897585? g = N RN (]
Nttt N vt — ONSINNN O e DR et e 21&.1_111..32 N} N Rl b

-— B

ﬁ .

OOUCAOCOOEOONCNOON | (OROONONO=HCOUOM00t <Nt 4688888484 e e 2 2 N = 000

. %Bnbggwi POROOsE- 5%088& NN CNERXOUNTS = T NI ONCOMS <t TN LN st CONNRD

= T o T S T T R T T O R I R T I I L T T T SN

= on 315?5331445587981235556? S P COCTYSIER LA X OO OISR Nk e LM

LOCO0: bty 2%%?22222%353355353335444‘44544.&\455555255
~ X

. ﬁul.ﬂ/ﬂ.ﬂ.n_.l\unnvﬁ/ TS TN L KO OO e NN LN 8981%458?89@125456
el AP pig e N a3 NN NN O TSITNNIN INGNON N I INON N et ot 3 ey %ﬂ.ﬂ.ggs

=

: 531639

60

Sample Name

40

8
+ e

30

{1

. 25

13

BACK . GROUND (SAMPLING}:
BACK GROUND (REPEAT)

SMOOTHING:
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PEAK WIDTH:
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4KV
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TARGET/F ILTER (MONOCHRO)
. YOLTAGE/CURRENT:
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STEP/SAMPLING:
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