zone as a boundary betweeh two layers,

As to a resiétﬁe layer of more than 5,000€m, it shows a westward dipping to the west of
Station No. 75. In general, this layer, except for the second fayer of Station No, 77, is the deep-
est layer modeled in this sectton A resistive layer of 1,000--5,00002m is-considered 1o reflect
compact amphibolite distributed at shallow depths and it is tound as three small blocks, i.e.,
between Station No. 78 '1nd No. 79, between Station No. 8! and No. 83, and to the east of
Station No. 86, _

Several {ault structures ére presumed to the east of Station No, 76: the most noticeable one
being those between Station No. 80 and No. 81, between Statlon No. 77 and No, 78, and be-
tween Station No. 79 and No. 80. Several blocks of amphlbohte seems to be regulated by these

faults.

SECTION-F -
A sort of hlghly resistive concave structure can be found in this section, wh1ch shows a
resistive layer of more than 1 OOOSZm dlstnbuted in the depth of about SOm in both ends of the.'
“section, trends toward -the center of the section, where the reststmty layer of less than 1, OODSZm
réflects the schist seen thlckly distributed from Section— D. Asin Sectmn—E, the highly resistive

is also distributed from the surface and trending more widely towards the E-W direction.

2—-3—-4 Resistivity Plan Maps _
In order to obtain the information of the resistivity structure at probable depths of the’_
existing ore deposits or mineralization zones mterpreted remstwlt]es at 100m, 300m and SOOm

were plotted on plan maps as shown in Figs, IE—-15 through l]I 17

100m DEPTH

As shown in Fig. Il 15, resistivities lower than 1,00082m are found around the center and
the east of the survey area.

The onc at the center forms a resistivity belt extending toward the N-§ direction and
divides, consequently, the survey area. In the middle this resistivity belt is so distributed that
reflects effects of a fault structure, while at both edges the existence of a widely distributed con-
ductive layer is suggested. Another conductive zone, being arranged in the NE-SW direction with—.
in a high res;stmty zone, is found at the west of the survey area, w!uch may be caused by a
fault and fractured zone.. _ B ‘ _ ) N :

On the other haxtd, resistivitiéfs higher than 1,0008m are wideiy distri'buted_' to the wést_ and

east of the survey. area. The one at the west forms a large resistive zone which may correspond' to
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a homogeneous high-resistivity 'layer-(rock). And the other one at the cast shows a tende.ncy' {o
arrange toward the NE-SW direction, and a distribution being subdivided by NW-SE structural
lineaments. Most of Alvo are actually located in this high resistivity zone of more than 1,000Qm,

There are many local resistivities highet than I;OOOSZm in the whole survey area, which may

correspond to compaét amphibolite and/or basement rocks,

300 m DEPTH

This plan map shows a strong resistivity contrast, with resistivities of less than 1,00082m and
those of more than l'0,0'OQQm seen partly scattered. |

Resistivities of lower than.l,.OOOQm are found t(_ﬁ the north, to the center and to the south
of the survey area. With the exception of the east, 'they give origin to a resistive zone which is
seen connected.al'qng the NS direction in the plan map of 100m depth. However, in this map,
the mentioned zones seem to be divided by higher resistivity zones. Resistivities at the east show
almost the same distribution as those on a map of 100m depth, but reﬂecting more c.learly the
structural lineaments of the N-S and NE-SW directions. _

Lt)w resistivity zones of lower than 10082m seem to be di_étributed more widely than those
on a map of 100m depth, suggesting the existence of local conductive layers, which may cor-
respond to a fault and fractured zone. _ '

7 Diétribution of resistiﬁties higher than 10,00082m seems fo be increased in the whole area

comparing with a map of 100m depth.

500 m DEPTH |
' ~ This map shows a 'strOnger resistivity contrast than the above 300m depth plah map and
Some interesting distributions considered to reflect in a better way the geologiéal struct.ure.
Resistivities of less than I,OOOSZm are concentrated around the center of the survey area.
Among those, the most interesting distributions, which may reflect geologic.al structure, are
(1) the one trending in the N—.S direction at the center of the area, (2) the one found scattered
along the NW-SE direction at the northeast of the area, and (3) the one trending in the NW-SE
direction at the southeastern corner of the arca. The first one at the center shows almost the
satne distribution as above 100m depth inap and forms a low resistivity zone being arranged in
the direction of NNE-SSW to N-S. The second at the northeast, suggesting o reflect a structural
line of NW-SE direction, is composed of four scattered small zones arranging-in the NW-SE
direction and has a tendency to be connected to the first one at the south of the survey area.
Therefore, if cart be said that most of resistivity zones of less than 1,00002m may be caused by

the fault structures.
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Resistivity distributions of more than 1,0008m, being thought to reflect highly resistive
rocks, are subdivided by low resistivities corresponding to structural lines, but increase those
extents in comparison to above 300m depth map so that it can be said highly resistive rocksare

distributed more widely and more compact in the depths.
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24 - Discussion

In general the CSAMT method has been utilized in the reconnaissance and/or semi-detailed
survey; However, it has been used in the detailed surveys With significant success;

Analysis fails in when a discontinuity on apparent resistivity — frequency curve appears,
which is caused by a.strong resistivity contrast between neighbouring two layers. And when
there is a tow. resistivity body-at the ground surface, a conductive layer is analyzed as a-thicker
layer because this body will affect the apparent resistivity values of low frequency region. All of
these conditions weré taken into consideration in order to clarify the cohtinuity of the formation
bearing the C-1 ore deposit and the resistivity structure in the survey area. '

By the close analysis of the data taken at frequencies higher than 128 Hz, it was detected
a decreasing' tendency in the resistivity distributions as going from the west to the east of the
survey area in such a way to permit to distinguish three defined areas: a high resistivity zone
distributed all over the west part and extended along the N-S direction, a middle resistivity zone
between 150 to 60D82m lo.ca'ted aronnd the center, and a low resistivity zone in the east of the
survey area. | '

At the frequencies lower than 128 Hz, where the high resistive distributions can be amply
distinguished, the low resistivity zones suggest the structure lines along the N-S direction. The
high resistive zone in the west part is considered to reflect the homogeneous high resistivity rocks
(layer) with a resistivity distribution showing no change from the surface to the analyzed degper
part. Since the resistivity increases as the frequency is lowered, it seems that high resistivity
zone at the shallower part may be éaused by the schist-amphibolite, and the one at the deeper
part may reflect the basement rocks. The high resistivity zoﬁe reflecting the basement rocks
shows a wider disfributibn in depths, and being including scattered high resistivities at the center
of the area, continues to the one to tﬁe east of the survey area, which is found only in depths.

As a result of 1-D model ccalculation, at the east of the area, a two-layer structure is found;
the first low resistivity layer with a thickness of 100m and the second high resistivity layer of

" more than 1,00082m which may reflect amphibolite and the basement rocks.

The schist, which originates in {he'reéistivity structure ébbve the 1,000m depth, has quartz
intercalated and a developed schistosity, In the case that a folding structure is seen notably in the
area, when the measuremeﬁt conditions are different on the same geological formation, the
resistivities obtéinéd may not be same. _

In general, the resistivity structure of the survey area indicates that the structure is domi-
nated by two folding structures, One with its axis along the E-W direction is extended for about

4-5km and presumed to be the resistive layer of more than 10,00082m, The second one has
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_ifs axis extending along the N-8 direction. At the center of the sur#e;’r area, the high resistivity
fayer is the deepest under the influence of two folding structures different in directions.

The resistivity stmcturé around the C-!1 ore deposit shows two-layer structures, thé *ﬁ_rs‘t
layer, being less than 1008 with a thickness of about S0m and the éecond; hight:r ttan 400Qm.
In this regards, the C-1 ore deposit seenis to be originated in the ﬁrét'layer.' However, the C-1
ore-deposit is Iocéted in a gradual zone where folding axis exists along the NE-SW direction, and
where the resistivity contrast were so wgak t_hat led to the consideration tha't.- the similar ore’

deposit or mineralization zone may take place in this NE-SW trending resistivity zone.
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'CHAPTER 3 SIP SURVEY

The SIP (Spectral Induced Polarization) method was carried out in order to clarify the spec-
tral response of the exiéting ore deposit, which will be useful not only io pursue a deeper under-

standing of the C-1 ore deposit, but also as an index of survey for another area.

3—1 iniroduction _

" The SIP géophysical survey is-an electrical méthod which measures the transient phenéme--
non {Induced I’blari.zat'ion) caused by the electro-chemical nature of the minerals and/or rocks.
The conventmnal TP method measures the phenomena at only two frequencws (in general 0.3 and
3.0Hz), w]ule the SIP techmque measures the amplitude of the receival signal, “of the phase dif-
ference ete. in a wide band frequency from 0.1 to 100 Hz permitting m such way to clarify the
nature of the IP anomalous source by analyzing the frequency response_(spectral response) of
the layer or ore deposit.

"The location map of the survey lines are mdwated in the F1g ]]1—19
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Fig, M—-19 Location Map of SIP Survey
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3—2  Field Methodology.

The designed survey lines were located in the field by means of an open travers'e method
using compass 'md measurement tapes. The stations were Pplaced at intervals of 50 on edch ‘;m-_
vey line, and the receiver lines were set at 25 m apart and parallel to the main survey line. The
electrode configuration adopted was a dipole-dipole array as shown in Fig, H-20. The specifi-

cations and amounts of the survey are indicated in Table 2.

Table -2, Specifi;ations and Amounts of SIP Survey

' . Measuring Interval | Blectrode
Method - Line Length - { Measuring Points & :

“and n-factor Configuration |
13kmx3%nes | 117 points a=100m
SIp 1.4 km x 1 line 40 points n=1i~5 Dipole - Dipole

(Total 5.3km) | (Total 161 points)

Rumﬂmg Truck

—— ” Receiving
- Oipote

Fig, 20 Electrode. Configuration
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The survey was carried out by using the equipmeht utilized for the CSAMT survey. As men-
tioned before, this system was maﬁufactured by Zonge Engineering and Research Organization
In'c.,-U.S.A. and ifs.li_allltitype use allowes the possibility to be used for different kinds of electric
survey by only exchanging programs to the system (see Section 2—1—2).

A diagram of SIP survey system is illustrated in Fig. M—21.

Cassette
Printer
cap-i2

.Osciiluscope
Tektsonix 315

Bota Procsssal
GDP-12/2GB

Vollagé Regulgler

VR 1solotion
: Amptifiac
> Eagine 15071
Generglor
ZMG—-5
N S
. | Line
Converfer Filtar
. AR
S ITHOCHER) |
CUBRENT P V
. R SENSE e
I_S_Fnj_r:"'n-r o ; P : Amplifier
. FFP-1I2
Cuorrent
Electrodes . .
Potenlia

Electrodes

| Fig. M-21 Dj_agrém of SIP Survey System
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3-3
3--3-1 Data Processing

Method of Analysis

The measwred data were input t_o a data processor incorporated to:the equipment, whichi
calculate the necessary information to -intérpr'etthe geoelectrical structure by using the -‘fdllow-
ing maps and diagrams, peculiar in the SIP method. -

1) Phase Spectrum Diagram

This diagram gives, for every frequency, the phase shift obtained between the transmitter
and receiver station. The phase difference versus the frequency are pl.otted on a log-log chart.

2) Magnitude Spectrum Diagram | ' '

Tt shows the change in the poiential difference by plotting on a loglog chart the poten-
tial data normalized at the lowest frequency against the frequency.

3) Cole-Cole Diagram ' _ | _ .

This diagram expresses the magnitude: (amplit'ude) corresponding to a change in the fre-
quency and in the phase difference. The diagram is t_)b'tained by plotting in .a-'complex plane the
logarifltm of . the imaginary cbmponent versus the lo.ga.ri.tl.lm of the real component. -

The teal (Re) _zind iriuiginary (Im) compohents can be respectively cz;l.cula'ted by the Tollow-

ing equations:

Re =M cos¢
Im'= M sing

Where M is amplitude, and ¢ the phase difference. _
The calculation for both components are normalized for the lowest frequency. These

calculations are indicated in Fig. III—22.

(Hz) ‘| (Ratio of Magnitude) (;:;E?ﬁzzd) | (Phase Shift) | (Real P2y | (Imag. P.)
0125 | MM, =M,  |Mi/M, =N, (=1) b5 | Ngcosgy | Nysinds
0.375 =Ms | Ms/Ms=Ns g5 | Nscosés | Ng sin 65
0.625 = M, Me/Ms = N b N, cos ds | Ny sin ¢
0.875 =M, M, /Mas =Ny ¢ Ny cos ¢ | Ny sin ¢y
1.125 =My |1 Ms /M4 = Ng o3 Ng cos ¢z | Ny sin ¢g
1.375 =M, Mo /M4 =Ny g Ny cosPg | Ny sin ¢y

Fig.. ill-22 Complex Resistivity Calculations
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4) 3-Point Decoupling Phase Diagram
Three point decoupling phase is an approximate phase at DC curvent, calenlated by assum-
- ing a second order polyndmal between frequency and phase, with the phases béing at three
difforent frequencies. i.e., at 0,125, 0,375 and 0.625 Hz. |

This selation is iltustrated in Fig, W—23.

P o, 523

¢' 0. 375

¢0. 125

0.12 | 0.375 0.626  f.Hz

Fig. I--23  3-Point Decoupling Phase
An approximate value of .C used in the above diagram make use of the following equation :
_ 15 10 '3
C= K3 ¢.0_.1zs -5 $o.375 T g Po.eas

Where gbo_ug , $oars and dg.g45 are the phas;e_s obtained at the freqliencies of 0.125,0.375,
and 0.625 Hz, respectively.

This quantitative relation was first proposed by Hallof and Pelton and is to be useful for
decoupling effect considerations,

The complex impedance, Z (w) adopted in the SIP method is given by the Cdle-Cole disper- '
sion iﬁodel as

1
1+ (icwr, )2

Z(w)=Ro{l-m [1- —my [1— ]

N
1+ (icory )1
N _
*my [1-7 + (iwr3)°3 ]}
Where the terms in square brackets corresponds, the first, to the IP response (C, < 0.5),

the second to the response for the EM coupling effect of a homogeneous earth (C, > 0.5), and
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the third, to the response of the EM coupling effect.for a conductor,

Also in the same equation, my is the chargeability of the rock', 71 the time constant, Ci the
frequency dependence, and Ro the value of 7 (w) at zero frequency. _

These last four parameters are calied the Cole-Cole parameters, wl':lich, through the a.bove'
equation, make possible to choose the most suitablé pararﬁéters to permit the separation of the

measured IP responses from the distortions due to inductive coupling ef_fects.

3-3-2 _Physicél Property of Rocks
" The measuiement of the IP properties of the rocks collected in:the survey area have _the
purpose to correlate the observed data taken in theé field with the resistivity, pﬁase shift, magni-
tude, and spectral response of the rock saﬂ'\'ples distributed in the surveyed afe_a. Since the mea-
suring conditions in the laboratory. are not the same as those in the field, it may happen that. the
meastired values in the samples does not necessarily reflect the observed values in the fieid.
A total of 48 samples were collected in the field, where 34 of them were collected in the
surveyed area énd the rest were core samples obtained in drilling carried out by CPRM. Since six
of these samples were spoiled, the laboratory measurements were carried o.ut for the remaining
42 samples. .
A diagram of the measurements are indicated in Fig. TH—-24 and the results are detailed in

Table i —3.

Trigger pulse-. -

GOP-12

Cassette prinler' ' ]

1R
) ' R'Rg R=1K

1 Voltage ._ll
lab. transmitter Devider ¥ o t—_“gz

) Sampte holder :
Fig. M—24  Electrical Properties Measurement System
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{Amphibolite)

Sample Name Geological Hotizon Resistivity (£ m) "P.F.E (%)
NI 0011 Pip; 3134 - 1.4
0053 Pipy-Pips (xt4) 11750 0.0
0056 Pip, 1222 0.7
0060 Pip, 5838 12

. 0065 ~db 1671 . 1.2
0067 Pip, 50560 0.3
TS 0011 Pip, (xt,) 1620 - 1.0
- 20069 Pip, 11970 1.7,
8 Samples 10971 0.9
R ' (1.0)
PM-68 (36.7 m) (xt,) 3892 8.0
PM-23 (49.6.10) 15460 54
- PM-93(46.7m) .- 10640 6.2
PM-93 (67.9 m) - 41700 10.6
PM-34 (85.4 m) 14620 0.5
PM-31:(89.0'm) 16770 9.6

- PM-24 (735 m) 13263 76 .
PM-19 (500 m) 16250 0.6
8 Samples 16574 6.0

- (7.8)

(Schist)

" Sample Name Geological Horizon Resistivity (£ m) P.F.E (%)
NI 0017 "~ Pipy (xt3) 5695 1.4
0035 . - Pip, (xt3) 3664 24
0037 Pip, (xt;) 19200 1.5
0038 Pip, (xt) 5571 1.1
0039 Pips 11178 3.0
0040 Pip, (xt3) . 297 1.3
0046 Pip. 572 2.4
0059 - Pip, (xt;) 6148 1.9

0062 Pip, 646 23
0068 Pip, (xt,) 2225 1.4
0069 Pip, (xts) 556 3.7

0078 Pip, = 6143 03
TS 0001 Pip, (xt;) | 306 0.8
' 1031 Pip, 7146 1.0
1032 - Pip, 1372 2.8

15 Samples 4714 1.82

Table M -3  Electrical Pr_operty of Rock and Core Samples
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The measurements catried out for each sample were conducted at two different traversal
directions since the schisto_sit'y in the _szimples may present dif_fe_rent properties dep_én‘d.in‘g on the
measufed direction. These two values were averaged for every sample.

In order to obtain a good 'cbrre]_ation-td assist in thé understanding of the electrical struc-
ture, the 31_. samples of amphibblit_e and schist were considered as follows.

Amphibolite samples amounted to 16: 8 of them collected in the survey area, and the other
8 were selected from core samples. The electrical measurements of amphibdlite gave an average
resistivity of 13,896Q2m and P.F.E. value of 3.52%. However, only the rock safﬁples collected in
the area gave. an average value of 11,190Qm, which is considered to be lower than the total
average. While the average resistivity in the core samples gave a vaiue of 16,60282m, which is .
conéidered i0 be higher than the total average. The P.F.E value in the cc.)r'e saml.)les. is. six times
higher than those obtained for the samples cbllected in the area, All of these differences can be
understood if we consider that the fock samples on the surface are mainly.affecte_d by 'w.eatheﬁﬁg
and cracking, while the core samples are mainly compact and near f_he deﬁc}sit. On the other
hand, the resistivities measured along the two directions in each sample, were determined within
a difference in the ordef of abéut 10%-20%. Xt leads to the consideration. that the amphibolite
distributed in the area can be consideréd as t.he h_omogenous rocks.. -

Regarding the schist samples, 15 rock samples were collected in the area, with an average
resistivity value of 4,7148m, which is about 34% less fhan that of amphibolite. 'They can be
arranged into two classes: one with resistivi.ty higher than or equal to l,_()OOme, due probably to
the fact thati they h%w'e a lot of quartz and few cracks ali_d the other, which is Iow- in quartz and
exposed .to weathering or aiteration of other kind, with values lower than 1,00082m. The average
in their P,F.E values resulted in | ;82% with a_few highk'values as comj)ared_ wjfh the background -
values of the survey area.-The phase spectrum showed a 'rémarkable pattern in the high resistivity
rocks, especially in amphiljdlite, which gave :stro'ng nggatiVe coupling at the high frequency range.
Typical type of spectrum considered fo reflect amphib:olite' and schist are indiéated respecfiveiy
in Figs. [1—25 and M—26.

The type of spectrum (.ie.termine.d for amphibolite a.nd schist showed almost the same
patterns. However, in both of them, the follo_wi_n_g features were found: |

1} ‘The spectral pattern shown by amphibolite indi(_:atés. a convexity pattern with a maki—

mum phase difference in the range from 1.0to IQHZ. |

2) In felation to schist,' when the resistivi{y measured were high, a negative coupling ap-

peared at the high frequency range.
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~3) ‘Two types of spectral pattern were detected in schist, In one of the, the phase dif-
. ference increased only at high frequency ranges, but constant at low frequency. In the

other one, the phase diffeérence decreased as frequency increased.

3-3-3 Model Calculations

Model- c'alculationé were ‘made for the four SIP survey lines, obtaining a satisfactory fit
betweén the obsérved_‘ and the calculated by the modeling. In these calcitlations, it was aiso taken
into consideration the results obtained from the previous CSAMT survey, the results of the elec-
trical p’fopci'ties measured for the samples, geological informatioh, and drilling results,

The feéult_s of the model calculations arc presented in Fig. m-27 through - 30, In what
follows are given the results of the interpreiation on the modeling,

* LINE-158 o

From the assumed moael for this lme 1t is found that the PFE value is a little hlgher
:however the 1e51st1v1ty calculated approxlmates to the observed value.

To model the IP anomalous source, the follomng codes were utllized Code 1 (Resistivity =
100 .Q.m PFE -3, 5%), Code 2 (500 §¥m, 3. 5%) Code 5 (300 £m, 3.5%) and Code 7 (] 500 m,
6.0%).
~ Resistivity model for the structure is assumed composed by schist of less than 500 Qm ahd
amphibolite of higher than 1,500 £2m. The resistivity values used were based on a difference of
.resistivity'betw'aen échist and amﬁhibolite, being the latter 3 times as much resistive.

‘As a result of this, a syncline -struct.l'lre due to folding between Stations 30E and 00 at
around -150 m depth'is presumed to distribute amphibolite, whereas schist is presumed to dip
westward from the assumption m_odel corresponding to schist. |

Code 1 corresponding to the C-1 ore deposit is supposed to Ec the boundary between schist
and amphiboﬁta'Beneath Station 00 at depth of 30m-150m. Code 2 aﬁd Code 5, which cor-
respond to the dissemination zone less than 150m depth, are supposed to dip westward within
schist. Below those, Code 7 is used which agrees with the dissemination zone due to amphibolite
and which is supposed to dip verticaily.

From model calculation, the PFE value detected is a little higher than measured value,

meaning that the dissemination zone originated wittiin schist may be of about 3,0% of PFE value.

& LINE-355

The resrstmty structure in tms line is almost the same as that m Lme ISS However, the

i value used for the resmtmty layer for amphibolite is higher than that in Line-158.
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The C-1 ore deposit which is'consider'ed to continue from Line~ISS is given the definition
of Code 1 (1008m, 5.0%), and the disseminétion ZOne around-the C-]_. ore deposit”are given
those of Code 2 (500 £2m, 3.5%), Code 5 (300 Qm, 3.5%) and Code 7 (2,000 L2, 6.0%).

As a result, the resistivity of less than 500 Qm supposes that the resistivity used in the
model is presumed tb reflect the same geological structure és that _-of Li'ne-ISS.-:_The niodel

orresponding to amphibolife assumes value of 1-esistivity of 2,000 through 4 000 §m, being
higher than the obtained in Line- lSS and the Code 8 (4 000 2m, 0.0%) assumed reflects a
resistive layer dipping westward. _

Code 1 is assumed at about 10m depth from the surface compared with Line-158 and
shows a stronger IP effect with almost the same distribution form as that in i,inén 158 except for
the depth from 10 to 60m which gives a wider distribution, : .

The dassemmatlon zone of this line, with a width of about 600m is seen to be due to am—
phlbohte at the 10wer part of lSOm depth '

Code 6 is found between Stations 3OW dnd 60W at a shallow part of less than SOm Th1s
res:stmty (Code 6) is also found at less than 50 m betwcen Statxons 30W and 6OW at Lme ISS
suggestlng th1s fact that a contmuous low remstlvzty layer is dlStl‘lbuted around the surface

From the above, the C-1 ore deposit is presumed to be dxppmg smoothly toward Llne 158

but decreasing in scale.

s LINE— 1108 - _

In this llne several code blocks correspondmg to remstmtles lugher than 1,500 £2th are
assumed beneath Stations 40W to 20W They are assumed. dipping- eastward, so that around |
them are widely distributed code blocks correspondmg to the resistivity of less than 1,000 £2m.
The resistivity structure modeled shows a little different-Str.ucture than those of Line-158 and
Line-358, : . - :

Five kinds of codes, namely, Code 4 (400 £2m, 2.0%), Code 5 (100 Qm, —0.5%), Code 6
(400 m, 0.5%), Code 7 (400 Qm, —1.0%) énd Code 9 (200 m, 0,5%) are assumed in order to
detect the basin shape of resistivity distribution of Iess than 300 m and_Wi_th a negative. IP
anomaly of between Stations 20W and IOF

Code 2 (1,500 2m,.2.5%), Code 3 (1,500 £2m, 4.0%) and Code 1 (2,000 Qim, 5. 0%) are
assumed- in order to model an IP anomaly of about 2.0% shown between Stations 30W and 10W
from the surface to depth and eastward, _

As a result of the above, the resistivity distrih_ution of the central part of th;s liné'ﬁts

approximately well the observed distribution, but at the west of this li_he, fesistivity between
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Stations 20W and 10W resulted higher than the ebserved v'a'lues' It is explained by the facts fhe
resistivity of Code 3 is higher and that the supposed area of Code 6 is narrower.

On the other hand the d1str1bunen form of [P anomaly approximates the observed dis-
tnbut:on form, but it makes necessary to change the PFE values of Code 3 to 3.5%, and to

expand the assumed area of Code 1 westward:

¢ LINE—1508 _ _ _ _
High resistivity zone is' clearly distillgeished in this line, showing a 'resis_tivity ef less than
- 1,000 &m at the center of'th_e_ line forming the ba_sin shape distribution.

Code 7 (2,000 £2m, 3.0%), Code 8 (2,000 Qm, 4.5%) and Code 9 (2,000 §2m, 1.5%) are
assumed in order to fit the resistivity of 7 higher than i,OOO £1m. On the other hand, in the center
of this line, the assun‘_led Code 1 'fhrdugh Cede 6 are seen to correspond well with the distribution
zone giiren by the observed values. _ &

IP anomalies of.'higher than 2.0% are shown at twe'lo'cations that is, at the west end of this
line and beneath Statlon 1OW, where Codes 7 and 8 were assumed.

As a result, apparent resmtlvxty distribution is nearly approximated to the observed dis-
tribution form, although the remsﬂwty value is a little higher than the observed.

P anomaly distribution form at the west end of this line gives a good fit w1th Code 8,
shewmg an IP anomalous source. _ 7

On the o.ther hand in o’fdes to reflect a weak IP.anoma'ly dippingr wesfwards under Station
10W, Code 7 block dipping westward is 1o be assumed from 75 m depth to the depth

1t results in a good fit. These two IP anomahes are due to the hzgh resistivity. The IP anoma-
lous source dipping westward under Station IOW is presumed to be due to the dissemination

zone.’
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34  Survey Resuolts
3—4--1 Pseudosections

The SIP survey was carried on four survey lines, namely ISS BSS 1108 and lSOS The first |
two lines, 158 and 358, wese located on the C-1 ore deposit. The other two_, 1108 and 1508 were
set up to clarify not only the south\#a.td extension of the C-1 ore deposit, but also to pursue
trendings of mmer'lh.aatlon | .

The pseudosections for each survey line are mdlcated in I‘lgs I — 31 through I —34,
selecting an electrode mterval of IOOm between Stations.

In the following s given a discussion of the pseudosecti‘ons for each line based on the
information ebtained for apparent resistivi.ty, phase, filree—ppint deeoupling phase, and per-

cent frequency effect (PFE).

e LINE-158
* Apparent Resistivity Pseudosection (0.125 Hz)

Apparent - resistivities of less than 300 £im is seen distributed between Stations 50W and
10E. Values of resistivity h1gher than or equal to 300 Qm are dlstrlbuted around the west of 30w
| at the deeper part measured (n=3 — S) and at the east of 108,

In this survey hne, it i3 considered that the C- 1 ore deposit and its .surrounding mineraliza-
tion are located between 10W and 10E with a resistivity of less than 250 Qm, in particular the
resistivity detected in tIle-C-lrore deposit is lowe_r than -150 Qm. On the other hand, resistivity of
less than 150 S¥m detected between 10W arid 20W ‘at the deeper part (n$3'~5) may reflect the
effect of a low resistivity layer exjé_ting around the surface between 00-10E, and 20W-30W.

* Phase Pseudosection (O..1'25 Hz)

Phase lower than —20 mrad is detected between IOW_ahd 20W and also around 10E which
shows a distribution with a strong.'centrast..l’hase_ less th'aﬁ .Or equal to —25 mrad is detected
from n=72 to the deeper part of 10E showiﬁg a distribution which dips eastwrard, where the
source of the anomalous zone is considered to be located, '

Between 00 and 20W it can be seen a distribution of uniform phase from —10 to —20 mrad

reflecting a sort of weak mmerahzation zZone,

* 3-p01nt Decoupling Pseudosection (0.125 Hz - 0.375 Hz — 0.625 Hz)

This section shows almost the same distribution form and values as those of the above-
mentioned phase pseudosection. Phase of less than 10 mrad is detected between 20W and 10E,
and phases between —20 and —30 mrad are detected between Stations 10W and 20E. Same as in '

the phase pseudosection, phase less than or equal to 25 mrad.shows a distribution zone betlow
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10E at depth of (n = 2 — 3) and dips eastward. 1t is considered as the center of the anomalous
zone, _ | , o |

- At the east of this anomaly a strong contrast diseontinui.ty' line is shown. It suggests sither a
fault ora b.oundary of geolo'gical-struc':fure

¥ PFE Pseudo~sect10n {6.125 —- 1.0 Hz)

Anomaly  of higher than or equal to 2 0% shows almost the same dlstnbutlon paitern as
those of less than or equal to ~10 mrad in the prev1ously discussed two psendo-sections. From

this pattern, it is suggested a vertical anomalous source extending from surfaceto depth.

e LINE 3ss
x Apparent Reslstmty Pseudo—seetxon (O 125 Hz)

Tlns section ShOWS a similar pattem as that of Line-158. Res;stmnes higher than or equal to
300 Qm are, w1de1y distnbuted w1th some exceptlons such in Stdt]Oll 00 and between Stations
40W and 30W where the res1st1v1t1es detected were less than 150 .Q.m wluch refleot the effect of
low re31stmty Iayer at shallower depth (n = 1 —2).

in partlcular the res1st1v1ty dlstnbutlon suggests armmd 30[‘, and 40E the emstenee of a
hlgh res;stmty structure d;ppmg westward ' ‘

 The C 1" ore deposit is cons1dered to be located around Stanon 00 and w1th a 1es1st1v1ty of

less than 150 2m.

* Phase Pseudosectlon (0.125 Hz)

The dlstn’ouhon pattem in th1s sec’uon looks almost the same as that of Lme lSS strongly

reflectmg the IP effect However the phase lower than or equal to ~25 mrad presents a larger
anomaly centered at shallower depth ' o ' '

" #* 3-point Decoupling Phase Pseudosectxon (0.125 — 0 375 — -0.625 Hz)

This section shows the same distribution pattern as that of the phase pseudosection dis-
cussed above with the EM coupling not being shown at the low frequency range of 0.125 Hz.
- _ Negative anomaly presented at the depths of (n =1 — 3) of Stations 30W end 40W is con-
sidered to be due to the effect of low resistivity layer existing partly within the high resistivity
rocks disttibuted around the surface. '

* PFE Pseudosection (0.125 Hz — 1.0 Hz)

The. distribution oattem for the values of PFE higher than or equal to 3.0% suggests the

anomalous source dipping eastward and at a scale probably larger than-that of Line-155.
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¢ LINE— 110S
* Apparent Resistivity Pseudosection (0,125 Hz)

- Values of resistivity lower than 300 £2m are shown at thé'dépths of (n=1 - 3) between
Stations 10W and SOE, reﬂecting the effect of a horizontal léYer of about 150m depfhfrbm the
surface, and showing resistivities higher tls_an. 300 Qm- at its boundsries. Iﬁ the deeper part of
Stations 00 and 20E a high fesistivi_ty distribution' of more than'1 ;000 Q2 suggests the existence
of a high resis‘tivitf dike going.upward to the east. |

* Phase Psendosection (0 125 Hz)

This section compared with the two lines 1008 and 358, shows a small phase wzth a weak
anémaly lower than —10 mrad distributed from the west end of t_hls sec_:hon to the deepsr part of
Station ZOE . _ , ' N ‘

As a special feature th1s hne presents a negstwe anomaly detected around the surface of
20E and dips eastwclrd Thls anomaly sgems to be due toa geologzcal condltlon whlch reﬂects the
effect of a fault or boundary of two structures causmg the abrupt change in resustmty

* 3-p0mt Decoupling Phase Pseudosection (0 125 — 0. 375 - 0 625 Hz)

_ This sectlon shows also the same dfstnbut]on pattem as that of the phase pseudosecnon
W1th the EM couphng not bemg shown at the low frequency range. The dlstnbutlon form detect-
ed in this sectmn is considered to be due to a weak mineralization. '

* PFE Pseudosection (0. 125 Hz — 1.0 Hz)

Between Statlons 30W and 20W an anomaly hsgher than 1 0% appears and trends to the

deeper part by dlppmg eastward It is d:ffxcult to assure that th1s dlstnbutmn pattern suggests an
anomalous source. It may, however be’ consldered the existence of a honzoutal layer ata shailow

depth of 20-30 m with a weak IP effect.

e LINE— 1508 - _
* Apparent Resistivity Pseudosection (0.125 Hz)

This sec¢tion shows a different resistivity distribution as compared to the othsr three sections
mentioned above, Resistivity of higher than 1,000 £2m is detected in almost all over the survey
line. However, resistivity of less than 600 Qm is seen only in the sast of Station 10W, and at
n=1 between Stations 40W and 10W. It is considered that around Station 00, a fault or bound-
ary layer is suggested which scems to'berin correspondence with the 6therithree-séctions. This can
be interp;éted as a structural line extehding along the _N—S direction:

* Phase Pseudosection (0.125 Hz)

In this section, it is almost general to sec phase values of less than — 10 mrad, showing a

distribution pattern caused by a probable weak disseminated anomalous source.
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Notwithstanding the above, at’ the west end of this line, fhe IP anomaly presumed to be due
to thé existence of an anomalous source shows a strong 1P effect. From the distribution pattern
.of this' anomaly; the center of the source is assumed to be around 100W-120W. However, it ié
difficult to assure_, whether this anomaly is due to a mziss_ive or vein type anomalous sdurce
because this line did not péssible cover the whole andma}y. |

Another weak anomaly sh’oWn' at the deeper p'ir‘[‘ of 30W and 20W seems to be dipping
WestWard and due plobably to the mineralization related to the C-1 ore deposit because this
anomaly shoWs similar pattern as those of Line- lSS 358 and 1108.

* 3.point Decoupling Phase Pseudosection (0.125 Hz — 0.375 Hz — 0.625- Hz)

This section shows the same distribution pattern ds that of the above phase pseudosection.
Phase lower than —20 mrad is showir at the west end .of the survey line, indicating a distribution
pattem associated with the center of an anomaly located around 110W. Different point from the
phase- pseudosectlon is that the phase value changes lower than —10 mrad up to (n=1-2) of
8OW-60W. .

* PFE Pseudosection (0. 125 Hz —1.0 Hz)

IP anomalies hlgher than 2 0% are detected at the west end of the survey Ime and at deeper
part of the Stations 40W to 20W. The former contains PFE of higher than 4.0% and its origin is
assumed around the ground surface. The latter is considered to reflect the effect of the weak

disseminated anomalbus source at 10W-20W dipping wes_tward.

3—4-2 Plan Maps
| In order to further analyze the IP anomalies, a set of plan maps was prepared based on
the information obtained at three different depths: 100, 200 and 300 m, which correlates with
fhe n-factors of 1 , 3 and 5, respectively. And two different sets of maps were prepared, of which
one set, indicated by Eigs. W—35 through 37 shows fhe' apparent resistivity, and the other,
illustrated by Figs. HI—38 through 40, shows the PFE. In the'fdllowing, the apparent resistive
A plan maps will first be déscribed, ané thereafter the PFE plan maps, both of them for n= 1,3 and
5.

Apparent Res;stmty Plan Map (0.125 Hz)

_ ' The two survey Lines 158 and 358 located on the C ! ore depos1t presented a resistivity of
less than _SOO £2m amply-dlstnbuted with the exception in the deeper part (n=35) where only a
smail higﬁ resistivity distribu:ti__on._is' seen. Thé other two survéy lines, 1108 and 1508 do not show

a high contrast in resistivity at all the a_nalyzed'depths.

—179—



On the other han.d, the approximated BOOm.separation between the two iipeé located on the
C-1 ore deposit and the other two southern lines presented difficuitics in cléarly defining the
resistivity distribution between both groups.

n=1i .

Resistivity distribution around Line-158 and 358 shows that the resistivity lower than 300
8m has a tendenqy to extend along the N;S direction around the C-1 ore deposit. To the west
of Station 20W a low resistivity, almost the same. as. that around the C-1 ore deposit, is dis-
tributed showing a trend to exiend along the N S direction. _

In relation to the other two lmes (1108 and 1508), the reslstiwty distribution suggests a
d'iffercn_t- response from the two pr(_avmm, tines. High resistivity of more than 1,000 £2m is detect-
ed in the west of 10W of Line-1108 continuing to the west of 50W of Line-1508 and exhanding '
widely to the west. In this area the high resistivity detected reflects the Pip; formation which is
thought to be mainly amphibolite; |

In these lines a resistivity contrast is also shown extending along the NE-SW direction and
considered to be caused by a fauit or boundary layer.

n= 3 | . .

: The resistivity values at.this depth are higher than those of n=1. Resisti\dty higher than
300 2m is notably detected in the three Lines 158, 358 and 1108, whereas in Line-1508
resistivities higher than 1,000 £2m: are mainly detected. Ffom' the above, it is considered that
between three lines of 158, 358 and 1108, and Line-1508 a structural change. takes place along
* the N-S direction. _ ' -

A high resistivity which is detected in S,tatioh'ZOE' of lines 158 and 358, but not detected '
at n=1, suggests the existence. of a high resistivity layer of 700-m width and a presumed fault 6r
boundary layer in the vicinity of 20E. _

The similar paitemn in-the resistivity distribution_ of the Line-110S with lines 158 and 358
reflects a layer dlstnbuted horizontally.

On the other hand the hlgh zes13t1v1ty detected between 20E and 40E of lines ISS and
358 and not found in Line-1108, reflects a high resistivity distributed along the SE direction.

As compared with n=1, thé'high resistivity distributed fo all over the area of L_i_ne-iSOS is
seen expanded in this map. A strong resistivity contrast shown in this iine sﬁggesfé the exiéteﬁcé
of a fault or structural boundary around 10W, - |

n=3% . '

A discontinuity in the tositivity distribution bewteen 10W and 20E of Line-158 reflects

the existence of a faulf or the boundary of a geological structure. From the reSistiVity distribt-
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tion for n=3 and n=35, the above mentioned structurs is seen to dip westward,

PEFE Plan Maps _
IP anomalies were detected around the C-1 ore dep0s1t and at the west end of Lme 1508.
=} _ _
'PFE-valu_és' higher than 2'.70% are detected in lines 15S and 35S, however, they are not
seen in lines 1108 and IS_OS. _ |

Anomaly of 'fnor.é than 2. 0% detected in lines 158 and 35S defines an anomalous zone
extendmg along the NE SW dlrection wlth ‘their lughest value of 4.8% bemg detected around
_Statzon 00 of Lme-3SS ThlS anomaly is consulered to be due to the C-1 ore deposﬁ with the
posmblhty that this deposit or the mineralization formed around the deposit be distributed along
the NE-SW direction. It is not clear at this time whether or not the C-1 ore deposit or mineraliz-
ation is continued around Line-1108. '

n=3 _ ' :

IP anomaly higher than 2.0% is shown in two zones:, i.e., between IOW,and 20E of Line-158
and 358, and in the west of 80W ana,between_ 20W and 40W of Line-1508. The former zone
presents an anomalous zone ex.tending to the NE-SW direction just the same as n= E, howéﬁer,
it shows highe} PFE values, This ,féct assures the existence of & stronger anomalous source than
the one found at n = 1. The Iatter zone was not detected ét n=1.

n=s |

PFE. values'h.igher than 2.0% are indicated all over the lines, but sho@ing a distribution pat-
tern whlch reflects the effect of a weak mineralization zone.

PFE values between 2.0 and 4 0% can be recognized in Line- 158 and 358, however it is
impossible from this pattern, to determine the center of the anomaly.

IP anomaly detected between 70W and 90W of Line-1 508 shows a high contrast IP anomal-
ous distribution larger than the one at the previous depth of n= 3.'It cdn not be‘conéidered that
the anomaly detected for Line-158 and 358 represents a confinuation of this anomaly-."faking
also 116 account the physical propsity of the .rocké, it can be said that these anomalies may

belong to the same geolbg’ical horizon.

3-4.-3 Spectral Analysis
The raw phase spectrum, "mégnitu'de spectrum, and Cole-Cole diagrams fepresent the main
'tools to g1ve a close analysis to the spectraI response of the gcologmal structure under study.

They may - enable us o d1scr1mmate among several kinds of mmerals or types of ore deposns
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These diagrams are shown in Figs. 141 through Ml -43.

In this survey area, three kinds of spectral type were detected. They are:

* Spectral type A: associated with sulphide mineraliza'_tion and reﬁect_s the st.ron_g. IP anmﬁ—
alous. s.eurcé | _ ._ _ N

* Spectral type B: dssomated also w1th sulphlde mmerahzatlon but Ieﬂects the weak IP
'momalous source, _

* Spectral type C: shows no IP effect and refects only electromaanetlc coupimg

In the followmg will be dlscussed the characterizations of the spectral responses due to

the geologleal stmcture using the above mentioned diagrams obtdmed 101 all the survey lmes

o LINE-158 _

| As already mentioned, this line was located on the C-1 ore deposit, giving indications of
an anomaly with a strong IP effect around Station 00. As shown in Fig. 141, ie. in the phase
spectrum diagram, an -anomaly of spectral type A is detected around Station 00 refl.ec'ting the-
C-1 ore de_pc')siL This spectrum shows a gentle upward concave curve at a high frequeﬁcj range,
with phase differenices of about —3 mrad between 0.125 and 9.0 Hz. Thié type of curve is pre-
sumeéd to be due to sulphide mineralization. - _ '

Spectral type Aisfound atn=1to 2 aropnd the Station 00 but with spectral type B reﬂect’-
ing the surr_oundin_g zonie. Actually, spectral type B is almost the same as type A, but seems to
reflect dissemination of sulphide minerals.

V'T he analysis of theé magnitude spectrum diagram reﬂecte the effect of a low resistivity in
the high frequency range. The distﬁbhtidn patiein of this iype is the same as spociral type B.

In relation to the Cole-Cole diagram, an anomaly at n=1to 3 between Stations 00 and 10B

dipping westward was able to detect. This characteristic type shows a large change in the imagi-

nary paft at the high frequency range, being able to reflect the C-1 ore deposit,

e LINE—358 . _

In this line, the 1P anomaly detected is stronger than the one in the Line-~ 158 but is bemg
continued to deeper depth. Spectral type A is detected around n=1 to 3 of _Statio‘n 00 asa
center, with spectral type B distributed in the surroundings of type A, - '

Judging from the trending shown by this distribution, both. spectral types A and B ate pre-

umed to be due to the C-1 ore deposit which is c0n51dered to extends to the southern d1rect:on
_ In ‘magnitude spectrum and Cole-Cole chagrams a charactensnc pattern seems to reﬂect the
P anomaly seen in the same dlstrlbutlon areas as the one prewously indicated by speetral type B

This pattern is of the same kind as the one shown in Line-158.
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o LINE-— 1108
A quite'different sﬁectrum was detected befween Stations 00 and 20E, due most cer-

tainly, to some unknown artificial noise; Spectral -type B, considered to be due to weak 1P
anomalous source, is found between Stations 10W and 00. However, spectral type C is seen to be
the d_bininant one in this line. o '

In both, the magnitude spectrum and Cole-Cole diagrams, the patterns detected are con-
sidered to reflect only electromaguetic coupling and no IP anomaly is found.

The above resuits lead to assume the existence in this line of sulphide minerals of the same

“quality as that of the C-1 ore deposit.

¢ LINE-1508
A characteristic type of specirum was found beneath Statio_n 40W and the west of 90W.

Spectral type A is detected to the west of 90W w'ith a pattern dipping eastward, This type

sho.ws. also a trend distributed westward, however, the whole aspect of its distribution area is
_still unknown. - '

Spectral type benéath 40W is similar to type B, showing phase differences between 0.125

and 1,125 Hz. 1t is pro_bably due to.the sulphide mineralization which induced a weak 1P effect,

as same as the one seen at the west of 90W. In magnitude spectrum and in Cole-Cole diagrams,

the distribution area of the pattern is mostly due fo 1P anomaly similar to spectral type B.
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3--5  Discossion

As a resu_It of this survey, anomalous zones around the C-1 ore deposit are found to be
originated from two kinds of anomalous source. At the West end of Line-1508 an unconfirmed
anomaly was detebted, however, it needs fo be fur_thef investigated. _

The. resistivity structure around the C-1 ore deposit is clarified to be composed of two or

three layers, the first layer being 50m in thickness and 100 Qm. ' _

The ﬁext'layer_s appeared- to be with a higher resistivity, as it was concluded from the
CSAMT 'su].'VBy. The C-1 ore deposit, already khown, is therefore in the first layer.

As a result of the SIP sur'\;eys the 'resistivity at the estiméted depth bétween 100 to 150m
Qppeared to. be around 300 Qm. At deepef depth, high resistivity of more than 1,000 {m is
found distributed. 1P anomaly is shown at resistivities higher than 300 S?.in, showing a stronger IP
‘effect as the resistivity gets higher. | |

The_ distribution form of observed IP anomaly is not due to massive anomalous source,
but is considefed to be due to anomalous source of fine vein (stockwork structure) or to dissemi-
nation. Judging from the spectral response _ahd physical properties of the rocks, this anomalous
source is considered to be caused by disseminated sulphidé mineralization within the high resis-
tivity rocks. _ ' '

Therefore, the massive ore deposit (C-1 ore deposit), which is already confirmed and which
is distributed at shallow depth, seems to be the most probable reason of the change at deeber part
of .stock“}ork disseminated ore deposit within amph’ibolite. The TP anomaly detected at the
center of Line-15$ and Line-358 are considered to be due to the anomalous source which reflects
the stockwork assemhiing 6f disseminated sulphide minerals developed beneath the C-1 ore
depoéit. This anorﬁalous source decreases towards the south. |

A new anomaly defected iﬁ this survey shows élso a strong IP effect, with a spectral type
almost the.same.as the one obtained around the C-1 ore deposit and reflects sulphide minerali-
zation. This detected anomalous source is seen to be due to the same geological horizon as that of |
C-1 ore deposit, but is not the southern extension of the C-1 ore deposit. Therefore, this source

seems to be another mineralization zone.
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IV CONCLUSION AND RECOMMENDATION







CHAPTER 1 Conclusions

_ In order to grasp more clearly the relation between the geologic structure and ,the field of
emplacerﬁent of ore deposit in the survey area, the geochemical survey (stream sediiment) was
conducted for the regional survey area in parallel with check the sﬁrvey of geology, the geo-
chemical (s0il) and geoph_ysical (CSAM method and SIP method) surveys which wert_é conducted
covering the semi-detailed SUrvey area,

The results of these sﬁrveys are as follows:

1, The geology of the survey area consists of the Precambrian groups such as Archaean
(Cana Brava basic to ultrabasic massif) and Proterozoic .(theclower part: Pa]meirépolis valcano-
sedimentary sequence, the middle part: Serra da Mesa Group, the upper part: Rio Maranhdo
cataclastic zone and parano2 Group), and the intrusive rocks such. as granitic rocks .and basic to
ultrabasic rocks. Among these, the Palmeirépolis volcano-sedimentary sequence, in which copper,
lead and zinc deposits are emplaced, are classiﬁed, from the base upward, into amphi_bo]ite. (Pip,
formation), py,ror;léstic rocks and schistose rocks {(Pip, formation), amphibolites (Pip; forma-

“tion), intermediate fo acidic schistése rocks (Pip, formation) and pelitic schistose rocks (Pipg
formation), _
| M_etamorphic.-grade of the rocks of _the sequence belongs to the amphibolite facies, and the
temperéture and pressure of metamorphism are considered to be 300° to 600°C and six to
10 atms respectively.

2.  ‘The Paimeirdpolis deposit (C-1 Ore Depoéit) is_a stratiform to lenticular cdpber, lead
and zinc deposit 11'arm0ni0usly emplaced between the Pip, formation which is the country rock
in the footwall, and the Pip, formation which is the couniry rock in the hanging'wail;

The type of .ore belongs to massive ore and disseminated ore. The ore minerals are composed
of the'assexni)lage of sph_alerite, pyrrholite, pyrite, chalcopyrite and galena.

The host rocks of the C-] ore deposit plunge toward the southwest to continue to the lower
part.of Alvo 7P, 9P and 10P,

| 3. . The results of statistical processing of 1,031 samples (four components o__f- Cu, Pb, Zn
and: As) collected in the field showed the threshold values of 4'?..ppm in copper, 22 ppm in lead,
63 ppm in zinc and 8 ppm in arsenic. Multivariate analysis resulfed in obtaining a Pb-Zn factor
considered to be caused by mineralization, a Cu-Zn factor which seems to have reflected the char-
acteristic of the basic rock, and an As-Pb factor considered to have reflected hydrothermal effect
zi_Iong fault,

Single component analysis and multivariate analysis led to extraét the six geochemically
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anomalous areas as follows: , _
Alvo 2P, 7P, 9P, 10P, east of 11P and 1P in the semi-detailed survey area (Cu-Pb-Zn).
The area underlain by the Pii)4 vs formation in the céntral part of the regional survey
-area (Cu-Pb- Ln)
The area underlain by the Pip, and Pip, formations in the northeast of the central part
of the regional survey area (Cu-Zn).
The area underlain by the Pip, formation in the northwest of the central part of the
regional survey area (Cu-Pb-Zn). _
" The area underlain by the Pm xt and Pmsm formations in the western part of the

regional survey arca (As~Pb)

@_@@@@@

The area underlain by the P1p3 and Pip. formations in the southern part of the region-
‘al survey area (As-Pb(-Cu-Zn)). ' _

Putting aside the semi-detailed survey area, the area @ is considered to be the most impor-
tant one for future surveys, because it is distributed by the geolo‘gic_se.t.ting to be correlated to
the same horizon as that of the céuntry rocks.ex'np]ace'd by the Palmcirépoiis deposit, which is as-
sumed to be the geochemically anomalous arca caused by Cu-Pb-Znﬁiiheralizatibﬁ similar to the
known depaosit. |

4. As the result of statistical processing of the 2,555 soil sa_mples' (four éomponents)
collected in the field, single component analysis _showed the threshold values of 105 ppm in Cu,
35 ppm imBb, 114 ppm in Zn and 6 ppm in As for the whole samples. |

The: values are 104 ppm in Cu, 35 ppm in Pb, 126 ppm.in Zn and 6 ppm in As for the soil
derived‘ from ampﬁibolite, and 72 ppm in Cu, 33 in Pb, 91 ppm in Zn and 5 ppm in As for the
soil derived from schistose rocks. 7

Mulitivariate analysis resulted in extracﬁng a Cu-Zn factor considered to have reflected both
the characteristics of basic rock and mineralization, and a As-Pb factor seems to h.ave reflected
the later hydrothermal effect.

As a result of analysis of the data obtained in the soil geochemical survey, Pb-Zn anomalous
zones arranged in the direction of NE—SW were extracted in the schistose rocks (Pip4 Formation)
in Alvo 7P, southeast of 9P, 13P and 10P, and Cu-Zn anomalous zones in the eastern part of Alvo
11P, in addition to the Cu-Pb-Zn high anomalous zone in the vicinity of the C-1 ore 'depésit.

5. As the result of analysis of the CSAMT method, high resistivity zones are distributed in
the eastern and western parts of the area showiﬁg a twb-hyefed structure: '

Moderate to low resistfvity zongs are distributed in the central part of the area in the dirge-

tion of N-S showing a three to four-Jayered structure. The distribution pattern is consistent
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with that of the schistose rocks (Pip, formation).

Regarding the low resistivity structure, the trend of NW-SE system is dominant in the west-
ern part, while that of NB-SW system is dominant in the central to eastern part.

A low resistivity structure showing é subsiding structure by crossing of the two directions as
mentioned above predominates is recognized in the central part.

The resistivity structure in the vicinity of‘ the C~1 ore deposit shows a gentle gradient of
resistivity. The silﬁilar structures are concentrated around the NE-SW tectonic line through Alvo
7P and 10P. . .

6. The result of the SIP method shows that resistivity layer lower than 300£2m corre-
sponding to schistose rock (Pipsvxt, Formation) is distributed in the vicinity of the C-1 ore
deposit to aboutr 100 meters below the surface, an'd:further below, another layer of high resistivi-
ty corresponding to amphibolite (Pip, Formation) is distributed.

‘The result of analysis of IP effects and spectrum typés in the deeper part of the C-1 ore
deposit led to an assumption that the massive ore wbﬁld change to a network to dissemination.

Disti.nct continuity of fhe C-1 ore deposit could not be confirmed along the survey line
1508. However, an IP anomaly was newly detécted at the western end of the survey line 1508,
and the anorﬁaly is considered {o be the one caused by sulfide minerals based on its spectral

characteristics.
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CHAPTER 2 Recommendations for the Phase It Surveys

The following surveys are recommended for the second year based on the results and con-

clusions of the Phase I sur{feys.

1. Semi-detailed Area

As the result of comprehensive analysis of the data obtained in the geological, geochemical
and geophysical surveys, it is considered that a area from Alvo 7P to the southeast of Alvo 9P has
the highest potentiality. _ _

It is be necessary in future surveys in this area to conduct a geophysical survey by means of

both IP and SIP methods as well as drilling.

2. Regpional Survey Area
: Both soil geochemical survey and geological survey are _n_eeded for the target of promising
Cu-Pb-Zn peachemically anomalous zone extracted in the area underlain by schistose rocks
(Pip, vs- Formation) in the lower .valley of Rio Dois de Junho in the central part of the regional

survey area.
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Photo A—1 Microphotograph of Thin Section

Abbreviations - -

q,qtz qdérti_,_.::"
pl : plagib\c_‘kﬁe _
K-f potésh-félspér
me : microclirie
bt . biotite:
mv ! muscovite
sC . sericite
hb - hornblende
- gnt - : garnet
str : staurolite_



Sample No. ;
Rock name :
Location
Texture :

(crossed polars)

Sample No.:
Rock name :
Location

Texture :

(crossed polars)

1mm

T30010

Coarse amphibolite (Pip,)
802.95, 8549.80
granoblastic

(only lower polar)

NIO063

sc-pl-bt-gtz schist (Pip,ve)
803.35, 8533.15
jepidoblastic

(only lower polar)



Sample No. : 'N10060 .

Rock name-: gnt-amphnbole schist (Plp3)
Locationn @ 798,15, 853985 '
Texture @ nematoblastic

.{only lower polar)

(crosséd polars)

Sample No.: N10059

Rock name gnt-pl-mv-bt qiz schlst

: {Pips vxty)
Lb¢ation 795 50,-8555 40
Texture - - lepldob]astic

- (only lower polar)

{crossed po]ars)

o Lsam
| I |



Sample No,: NI0037

Rock name :  me-pl-mv-bt-gtz schist
' © T (Pipavxty)

Location : 79240, 8547.90 Co

Texture : lepidoblastic

(only lower polary

{crossed polars)

Sample No.: NI0035 :
Rock name : me-plinv-bt-qtz schist
' C T (Pipavxis)
Location :° 792.90, 8549.45

Texture : lepidoblastic

{only lower polar) '

{crossed polars) '

0 tmm
—



Sample No.: NI0063

Rock name :  gnt-bt-pl-qiz schist
(Pip4vs)

Location : 792.70, 8524.85

Texture  : lepidoblastic

{only lower polar)

(crossed polars)

Sample No.: NI0021
Rock name :  gnt-str-bt-my-qtz schist

(Pips)
Location : 788.55, 8559.50
Texture  : lepidoblastic
{only lower polar)

(crossed polars)




Photo A—2 Microphotograph of Polished Sectio':n

Abbreviation
sp sphalerité, |
po pyt‘rhofite'. ._
py :  pyrite '
cp : chalcopyrite
gn : galena ' .
Ti : titanium minerals =
g ! gangue minerals



Sample No.: NI0025: - T
Ore name 1 Sphalerite-pyrite-chalcopyrite ore
Location : Inclined shaft of C-1 ore body,

: 0.8=20m N

(only Jower pol‘dr)k

Sample No.:” NIo124 - 70

Ore name = Sphaletite-pyrrhotité ore ™

Location : Inclined shaft of C-1 ore body,
"3.0-40m s

(only lower polar)

Sample No. : -N10137 - _
Ore name : Sphalerité-pyrite ore
Location : D/D _Nq PM-68, 40,8 m

(only Iower polar)

Sample No.: NIO138.
Orename : Chalcopyrite-sphalerite ore -
Location : -D/D No.PM-68,413m

(only lower polar)




Sample No.: ‘NI0158 _
Ore name : Sphalerite-chalcopyrite-

pyrehotite ore S
Location : "D/D No. PM-23, 34.5:m

(only lower polar):

Sample No.: NIO166 .
Ore name _ : - Sphalerite-pyrrhotite ore
Location * :* D/D No. PM-93,56.1 m

{only lowér p olar)

Sample No. : . NIO196 7
Ore name : Pyrrhotite-chalcopyrite ore
Location : D/D No.PM-06,30.0m

{(only lower polar)

0 Imm
— |

Sampie No.:- NI0229 - -

Ore name : Sphalerite-pyrrhotite-
- chalcopyrite ore

Location : D/DNo.17,735m

{only lower polar)

0 Imm
—




aaed spudTauacy ;1 qu ALTI0TE L A
ST33IT B = 83T0TI4E @ OF FFTTOMALY Ty BUTTRCMDTR @ 20
uemmod ¢ 92TLOANEYE 1J6 @p3edotp @ dp BERTOOUIO ;1 20
uBpungeE - geuged :juP pusxodAdouryd :xdo areTacTdetd ¢ 1d
stoqiudue :dmm I1TACOSND [ AT zzaenh :23b
R A ayseerecs o onﬁﬁ_u e reny | Sn'2cse| S6'gaL [szoox | &8
- «|=leloio op 93 TuELd 3q-Am rop 087L0Sp| S6'ELL (LLOOIN| %€
B . . . ~=|~loi= op : MTURLT Am-qq ‘op 050958 09°E6L |2ECOIN | €€
a3 - . -|olo|= 27ISRTqOURIF ojTuUEJsE (esORRTRUB} 19 .o:ww.ﬂ“wmw GE*0958] On*h6l |SZOOLK | 2€
| - [2b] =-l=|n - DT3eRTORIED “op T 3STUDE ZYD=3Q-Am-DB-20 b CL uGe! 59°R0T LOGOIN | 1S
i of- - o = *op 1874oR’ Zab-og-Am-ayyededd| T304 | On'inGe| 08°5gl |SGwGOIN | OF
] - |-le| -] - -] of “op 16TYIR Z3b-AN-08-d3s -op on*ingg| 06°6pL |6E00IN G2
GOT3EmAGT UOLT { | - . - .- ~ ~op A6TURE 2903 En-q-an *op 5970969 S97igl |OEO0IN | Be
oo P P O S N - “op 187495 23beam-39=ajr-(guB) | * rop T 057 6558| SSepl |L200IN| L2
2ouossotop sunday | | - B ) . of |- S “op 4ETUNE Zb-Im=1d-dpaway 5414 .09 4568 | 0S"gel [E100IN] 92
! 5 o|of | o rop IETYE 23b-qq-im ~op 0B n26H] S6°D6L |690QIN| G2
. o« Lo . N e ~op 3eTUS 23batd-28=quB | siryUtg 50269 0L°26L |p00TH | w2
: . = e Y op IETRRE ZHD=3q-Td-Am=D Lop SL'6hSQ| OG“E6L |000IN| §2
3 . oj of o] & = op ISTUSE 23b-3g-Am-Td-2m | £3%XAndTd | She6n4SQ] 06°26L |SE00IN| 22
. ¢ (3 - ) wl | o] - “op A9TINE 4q-dmemid=zab “op © QL ROV 25-Wd [1920IN| 12
o . - . alef-l-| =} -op AETUVE 23D-3q= AL~ TE=D0 op 06°Lr50i On-26L 1 LEOOIN | 02
o) o) o1 ofo||=la op 18109 23baggeam-td| zaxagd¥q | 58°1558[ 0£*wéd | 5000SL| 6t
HOJ PaIFTR . offe} [+]- o lol |+« oT3eeTqOURLE ¢ "op oo 23b-agoprda rop W 500G hZ-Wd eglLoIn| gL
R . - - o -l =1 oT4EETQodEwaAL ¢ sap ISTUSE IQ-AE~23B-quB R dme-3ud rop w wwmw YOp | D2LOIN| Lt
. . ol . . 1. _ “ e . LA ] 1J8Us
iTedsuTm AeTo (= -1 - op ) nmmnun 23540 1T=2u8 [ ~ 5g ot |pevrrouT GLLOIN| 9t
. . ) | ~lepte |- 574 R1GOPTAST I8TUPE 29bm39-Au~1d-quB) L9XARdTZ | on°GSGg| 05°S6L | 6S00IN | SI
o] . = 1= == rop BTYOR  ATOQTYdWR~qus Tep 0279269} SL°BRL | QLOGIN| KL
- =it ) - - Top 484598 ateqtidae autj TR C9Th25R| G216 | L500IN| £1
- ol - Jojw of - “ep IFTUDE 2YoqTudme-qud rop GO 6EGR! SLTg6L | DOOOIN| 2t
. [ < ey - - o “op “op Top o ROt0L[  H2-Wd | LBLOTN| Lt!
A20d 9I0PTdR~{ ;2] TINUE) SYEUOQIED e |0 =) - - w i "op . “ep ‘ep G5 0YGS] GBTGHL | LLODIX | O1
. - L4 - STIEETQLyETIBY 18TYDE. sTOqTUdDE BUT] £d1g 057055p| 42'§5L | ROOOSL] 6
. (origonf =1 = - a ol of o ltaseratdiydasd ! *op 455Uos zgb-qg-Td-ar{ Sazdry SLECGg| SE°E08 [ S900IN! 8
. . - : oler - Totep AGTROE Zab-AW-D6 | rop ol E4er| 04208 | w0OOIN! L
. . . - =Lty o afs * - DTIRRIGLETLET - 3¥IUSE Zab-am|  ABpdTg 06°95G8) 0L"661 [0200LT| 9
teasuym Reyo-svercopderd g Lele] . - wln o STIFRTAOFTNBU top rop 06 EESR|. 0Z7£0Q. | HGOOIN| §
. wfal o e | | e o] rop #3770q34due asarOD 1914 097 6RSE| S6°208 [ 0Ll0OSIY %
¥ I - & o w " eI aoLBAS ouaqqeFesam xdo-qy Buqoy 09°£05g; SS-66L | GROOIN]| £
uotsedouFes gaawnb ' o 1. Al b =laf [-1~| o73seidousydacd ‘srisErORIED M0 DTERQEY Al quqay 84°10%@| SET6EL. | nBO0IN 2
UFsA (45908®) sujiusdase (s - - Aurgusdiag Pa%ETTOF-dRINOTOR s1TuTIvedes deqoy SEeTL068| (09 gEL | SLOQIN| L
) 04 R0 e PRI e 0 T o o | er | o or |
. rmm.mf,wﬂaqm.mw.hmmumwumu,_,tm . .
o e orla i jo | ]g [ e TR o A= =R = ool =l -l = W LR o ] K]
SR SERERELREBRER SEERERBEIREE S 10 e
AR RN gt 2 TSR . [ o o] i e (G adngxey auey HI0Y
Ry “ e et =l BEEREE Bl ’ TentReToey|  FO3BUTPI0SY e1dmeg | ron
@ | - | | @ o [ % 73 I
- m
1 L

(U010 UIYL) SUOLIBAIASGQ) S1dO0SOIOT -V 9[92L




Table A2 Microscopic Observations (Polished Section)
Minerals
Qg

Sample Location Ore Mineral o o a]e

No. o A g.iﬂ
No. Assemblage Gioloidlsle
N B R I B R o] o]
T AR
No. | Depth {m) Zlsld |l s |88

. {Stookpile of ore) - g

1T NT0055 | drift | 0.8 - 2.0 | SpoPy=Cp=Ga>Po | B|=] |o|x|o|x !~

2 | NTO026 | * | 3.0 -~ 4.0] Py>Cp. i BB #xlx|%|x
3 | NIo121 | o 0.0 - 0.8 | Sp>Po=Py>Cp=Ca | B> | #jolo|~|# |-

4 NIgi122 " 0.8 - 2.0 Sp»Py>Po=Cp=Ga Al>] o|=1[-|*
5 | NIo123 | - * 2.0 ='3.0 | Sp>Cp>Py>Ga>Po | A | %] |ofx|o|¥ ]~
6 | NIO12D n 3.0 - 4,0 | SpxPorGa- Al | #ix]olx ) *|-
7 | NIO12s " 4.0 - 4.8 Sp*Po>GaxCp Al> x{#®|{-I%x|-
8 | NIo126 | ™ 4.8 - 5.6 | SpPPo>GayPy>Cp | A > | #| o |# |« |[# ]~
9 | NIOt27 | ™ 5.6 - 6.5 | Sp=Po>Ga>Py>Cp | B |=| #]*|* |- {#*|-
10 | 610128 { " 6.5 - 7.3 | Sp=PosGa>Cp=Py | A{> # i le{lu{-
11 [ NIot29 | 7.3 = 8.0 ] Po>Sp»Ga>Py>Cp | B |> | # | |*]|%]-
12_{ NI0130° | " 8.0 - 8.5 ] Sp>Po>Py>Ga Al>) o l=] %] ]~

. | {Drilling core)’ a RE

13 NI0O137 | PM-68 40,8 Sp>Py>Ga TA =] (otx{"|lx|~
1% | N10138 | ™ 41.3 | Cp>Sp>Ga=Py B|>|#|-|x|%jo]-
15 | N10158 | PM-23 26.0 | SP=Py»Cp=Ga Biov|alwfx]{n]:

16 | NI0155 " 27.0 | Sp>Py>Po=0Ga At>] |lof~-|x{#
17 | NIO157 " 32.2 Sp»Py»Po>Cp=Ga | B | > of | l¥ |
18 | NIO158 " 34,5 Sp>Cp>Po>Py=Ga | A | > ol=-loj#® |~
19 .| NI0165 | PM-93 55.3 Sp>PosPy>Ga A< RS RE
20 | NID166 "o 56. 1 Sp>Po>Py=Ga A< |~f%lx|%]|-
21 | NI018Y | PN-31 B3.7 Sp>PorGa Bi>f#|x]# *® |-
22 NID189 ) PM-24 5T7.95 Sp>PorGa B l= Xl#ix|®}-
23 | NI0196 | PM-6 30.0 Po>Cp»Sp B> |#ix[*fo]"* X
24 | N1I0198 " 35.0 Sp>Po>CpeGa Bleig|lxlo|lols]-
25 -1 NI0229 | PM-17 . 73.5 Sp>Po>Cp A= X|oj0|*.}*
26 | NI0233 " - 81.0 - | Sp>PorGa>Cp Af={gix{el-|2]-
27 | NID236 L 89.0 Sp=Cp>Fo>Ga Bl>lglxlol# % |-

28 | NIO243 " ©120.0 Cp>Po>Sp Bi>l#|x|#|#]|-

#: Commonly found

%#: Major and very abundant
: . Major and abundant

=~: Minor bui common

+; Very little

x: None or neglegible

O

G/8: Ratio of gangue and sulfide minerals

A - 10
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- Table A3 Assay Results of Qre
. Assay Rasults
No, SaNmop‘le Laocation Description 7 glt ? % o %
S I Au AL Cu Pb In
k s Coordination, - .
TiNpo2z | X Y Hin-Lm. gossan Tr Ti 006 | 009 | 005
. TR695 - §83578S : A
- Stockpile of ore L
2|N10o2s |- No. | . Depth(m) - [ Sp>Py =Cp=Ga>Fo bre.ote 03 .9 1.03 2 n
drif1 08 ~ 20m S
aINi0026 | © | 30 ~ 46, | Py>Cp band.-diss. ore. 05 | 213 275 | 006 | 016
: _Cogtdiration _ . . )
4 {NIpg51 . S Y - Hm -~ Lm gossan Tr 0.4 0.05 0,08 AT
S 792,83 B345.75 | :
5 |N10089 | “No.  Depth (in) weathered mica-qiz schist Tr 26 0.13 0.16 0.31
L No37{ 25 ~ 45m . : . ;- . : . B
6 N0 ] o« 45 ~ 15 do. Tr 25§ 047 | 009 | D2
7 {Nloogy | - 15 .~ 105 do. - Ty 1.5 0.22 008 |- 046
8 | NIDO%3 | No,}9 10 ~ 38 * do. T1 2.5 Qs 0.49 139
G § NIDO94 K 30 ~ 60 * do. 0.1 4.3 0.54 049 077
10 [Nmoes [ |80 ~ 90 do. T | 27 103 | o | 170
e 99 ~ 129 - do. Tr 40 095 | o72.] 160
12 | NI9O97 | No.s 30 ~ .60 weathesed amphibolite i 1.2 018-1 025 052,
13 pNIODOS o .60~ 90 da. Tr 1.0 0.26 026 -477
14 NIG09 | - 20 ~ 120 do. Tt 09 036 049 119
: Siockpiteofore - | E
15 | NIGE21 No. Depth (m) Sp>Po=Py>»Cp=Ga ore 0.3 49.5 L30 338 13.2
i deift 00 ~ 08 .
16 | NID122 “ 08 ~ 20 Sp@ Py > Pe=Cp==Ga o 04 45.1 2.20 262 274
17 [NioI23 | ~ | 20 ~ 30 | Sp>Cp> Py Ga> Po ore 03 | 253 7| 096 | 141 | 558
. 18 | NI3 24 " 30 ~ 40 Sp¥ Pa¥ Ga ore 0.5, 514 112 328 1184
19 [Ng125 | » 40 ~ 48 | SpwPo>Ga¥ Cp ore 05 | 522 102 | 385 | 1384
20 {Nio126 - 48 ~. 58 SpP Po>Gad Py>Cp are. a4 376 121 251 05
21 | NIo127 " 56 ~ 65 | Sp=Po>Ga>Py>Cp ore 0.3 -43.6 T 133 281 1205 -
| 22{N10128 | " 65 ~- 1.3 | Sp=Po¥Ga>ECp=Py ore o4 '4Hﬂ 143 | 3471 1238
23 [NIDE29 . 1.3 ~ B0 r—l’n>Sp>Ga> Py > Cp ore 3.5 42.7 204 2.2¢ 1.58
| 24 [Ni0120| - - 80 ~ 85 | Sp>Po>Py>Ga o 02 | dps 0.85 1 214 | 937
Drilling core :
25 |NI0136 | No. Depih (m diss. ote Tr 14 4.8 008 | oll
PM-68| 401 ~ 48.13 __ _ : I
26 |NiGi37 | v« [ 408 ~ 4ab1 | $p>Py>Ga msvoore 04 | 014 | ssr | 2195
27 |NI0138. | . 41.3 ~ 414 | Cp>Sp>Ga=Py diss.ore . 0.2 383, 0.36 202 332
28 [ NIOIsa | PA-23E 260 ~ 265 Sp =Py ® Up==Ga bre. mev, or 04 1 W0 0.28 225 1 1074
29 {NIQ§SS [ 270 ~ 213 SprPy>Po=Ga do. 0.5 -394 033 151 1148
WQEMINST] . - 3220~ 3240 | SpF Py» Po> Cp=Ga maw_ ¢ 03 |.255 |~ o0ay ! 1831 8w
“31 {RI0158. e 345 ~ 354 Sp> Cp2> Po> Py = Ga bre. msv. ore 0.3 52.2 1.2 27 964
32 INI016S | PMO3] 553 ~ 557 Sp> Po ® Py > Ga msv. ore 04 94.1 0.08 7.07 24.00
33 | NI0166 . 56.1- ~ 562 l_.‘5[:!)-1’0)13’)':{]3 do. '__—-0.6 87.0 0.39 5.52 1895
34 [NIDIgg | PM-31| 837 ~ 839 3p> Po¥» Ga diss.ore Fr . 30 0.75 008 1.16
) _ﬁ NiOtgo | PM-24| 5795~ 5815 ) Sa>Po» Ga "‘me 0.6 264 D13 0,73 |- 15907
36 [NID19D - 504 ~ 596 diss. ore 0.6 24.6 - 0.24 1.56 4.32
37 1 MIDLS6 | PME 360 ~ 305 | Po>Cp¥ Sp diss.ote Q1 29 042 LU an
38 | Ni0197 o | 327 ~ 328 diss. ore 05 | 707 0.36 2.5¢ 8.63
EEIDIQS w ’ 350 ~ 3505 | Sp>Po’>Cpy Ga myv. ore 0.1 155 032 090 | 168
40 | NID199 = 1 375 ~ 316 diss. ore 0. 54 107 | 024 153
41[NI0200 | -~ | 400 ~ 4005 do. Tr- 44 | 069 | 009 ] 045
42 | N10223° PM-17| 475 ~ 416 do. a1 8.7 933 -0.32 232 -
43 | NI0224 -] 02 ~ 50.3_ do. "0l 1.7 0.22 0.16 21
44 | N10215 " 515 ~ 5186 0. 04 - 18 Q971 016 084
45 | N10229 i 73S & 16 Sp>Po > Cp diss.ote 04 105.1 025 584 2500
TB‘ Nigz32 " © 790 ~ 800 diss. ore - 2037 273 (59 | 183 295
47 | N10233 2 800 ~ 810 | Sp>Po? Ga>Cp msv.ome - 03 52.8 2.34 2.61. 1.26
ag(Nio23s |~ [ 870 ~ 880 | msv.oee _ 04 | 260 05T | 189 | 426
49 | Nl0236 “ 880 ~ 8OO Sp ='Cp> Po > Ga msv. ore 04 443 0.88 243 10.53
50| Nig237 |- - 890 ~ 900 ‘| dis.ore s 05 73 062 127 | 684
|_53 14_10243 11450~ 12130 | Cp> F05§P diss. o.w 0.1 43 837 G487 026
52 | N1D244 " 1233 ~ 1245 diss. ore . Tr - 1.1 006 LALS o2t
s3fNi2é0 | PM32| 817 ~ 8205 | msv.ase’ 04 |7287 | 008 ] 068 ] 484
! it il S, B
Coordinaifon - .
54 TSON14 X Y Hm-Lm gostan . Tr LX) 007 007 005
: 79495 | 6523.50.
Abbrevistion
Py: Pyrite Ga: Galena diss, ; disseminated
Po : Pynihotite Him : Hematite bre. : brecciated
Cp: Chalcapyrile im: Limopite band.: banded
Sp: Sphalerite msy.: Massive




Table A—4

Results of X-ray Diffractive Analysis

¢}
3 = : ' |
Coordination 8 e e S 3 .. . -
{Sampl § |2 15 B : g
) Rock Name ) '%3 -§' 2 13 4% "é §‘ ERE § AR ‘?: é £ % & |8 1 . Remarks
. No, : HelEielefg E|€i5[E 3128 818 |2 B|E(%
x|y FlE |z (e F B8 8|0 B EE5 18 B[828
| | N10OOT §804.65(8554,75 [ocs¢-mv-blqlz schist - [Cr: |20.5[95 39739
A . | . — -
2 | N10002 (803 30(8554.15 Jgnt-pl-bt sehis P, (t64)38]. —‘ 2.1{ 63 NE
- M _ - B S I
3 [ N10004|802.50[8553.70 | sc-mv-gtz schist P, 1351 6 134 .
4] N10006 | 800.95]8554.30 | ani-qrz. schist P, [303 456, 60
3 | NIDDOT |800.25|B554.10) gabbro P, ) 6715 63]6.3 1
& {N10008 | 7195 55{83552.65 | imicaqiz schist Py 364 _ 50 1114 }
- i i it : |
7 | Mt0009 795 70{8552.65 |amphivotite P, | 02160 64]64
8 [ NI00111792.80|8553.20 |ansphibolite P, g3l |sa]ea]"
o B S
9 [ M10015 [803.10/8548.30 | volcaniclastics Pyve 1396 220 10
10| NI0016|795 8518545 60 [gtmicaqtz schist [Py 1239 i8] l— 11
ﬂu;mn 794.70{8548 25 {bigtz schist v, laeolealaal n 83 ﬁ }—
- - ‘“—1\——‘_——" G
12 [ NI0GH8 [791.25)8549. 20 [str-micaqez schist © Py [11.7 t2.6 0707 .
13 [ NI0019 | 788 308559.55 |graphite schis [P, 1| 44.3 10 84
N - i
14 [NI0021 {788.55)8559.50 [str-gnt-br-myv-qte schist [Py . |22.0 39 staurolite (2.9)
1
15 | N10029 [787:20]B561.20{s0.qtz schist - Py a7 _ 85 05 staurolite (0.5)
16 | NID033 fm;a.éu 561.10 |amphibolite Py | 63}73 64] 64
17| N10035 '19230[3549‘45 meplmvbraz whist [Py [25.2] 4966 salsal ol ||
18 | N10036 [792.45|8548.70 Jamphibolite . Ps 47 az{a2}29 0.5
: F—— — “t—
19 | NIDO37792.40] 8547 90 | me-planvbt-qtz schist '[Py  [359]8.8(29 27127107 . )
20 [ NI10033 792 60[8547.50 |feld-mv-gtz schist Pas [228]t19 32| 32
21| NI6039 [789.30|8547.40 {sermv-qtz schist Py [280 501 035010
2210040 {793 00|8549 75 fmemwplbiquzschint [Py (205003002 53(53] 10
23 |niooat |794.65)8547.15 ] phibolite Py | 13{ 48] 1.7f 92} 4.2 29 0.5
24 [ N10043 | 735.80] 854795 {mraphy . phyllite P71} 583 70
SO AT prapny- ot 4 ] _
25 | N10045 | 785.80/8547.40 {graphite-mv-seqez schis@a_l,n 303 r 05 1.1
26 | N10046 |790.55]8544.60 quu sehist Bs [ 116 12 2.1] 28
27 | NiDD48 [79D.10) 3543 .40 mv-gts schist Ps 1288 60 18134 staugolite {8}
28 | NID0491794.35| 8547 85 [mv-gtz schist Py [340013.3] 45 39] 39 :
19 | NI0030{793 80[8547.75 [ amphibolite 7y 4204218 i B
30 | NIDOSZ 1791 .80( 854530 mv-qtz schist Py 6.7 : L1
M ol — | -
311 NI0053]794.10]8547.30 | amphibolite Py { 07105 43 43] 25
T - - F—-1- -t —
32| NID054]793.70| 8549.15 | feld-micaqlz schist [Py {327 7. 1] 28
33 Mioosstraa.35] 8554 50 | amphibolite P, | sol-eo 43f 43| 23
34| NI0058 | 795.50/8555 .40 [amphibolite py .| 69 45 43| 43] 18 ) ,
— - - , —
35| NI00S9 }795.50{ 8555.40 | gnt-pl-mv-be-gtz sehist | Py 25.9{133 8.1 63| 63
A-12 @



2)

.
dination glElelel] |2 2 y
No. S‘:“:h Coordinator Rock Name g % § "-ng -'% E % fg" g _'g; g .% g .'% % % -fgg £ fé_‘ Remarks
x|y Bl sr8i8 g9 |8|Rl6|E|8|9(5 |8 (|82 |a]H
36 [NiDOG0 [798.15/8539.85 famphibolite P, | 3t|sslzi}6ea]es
37 |Nioost 502.80{8537.45  gabbio b mq 10 0.
38 | N1D0S2 |303.40[8534.50 gnl-mv.-qtz. schist’ Py, 136 ; : 62 12
39 |N10063 [803.35}8533.15 fgnisefl bt-qez schist | B, | 99 39 ' R 129 s
40 |N10064 [803.20]8533.50 | amphibolite Py [ 24|71 a3{43]2a] | 36
41 |N10085|783.35|8532.15 | amiphibtite a ]50]ea| 64|64 0.7 T
22 [N10087 {791 25(8524.65 | amphibolise Py s.u}__ 36| 36 ]
43 [NI0Dss [792.70(8524.85 [btmeplqiz schist | Py j267[2f . | h2.7
44 [N10G69 [790.95(8522.80 | br-me-plate schist Py 271 T 295608
) L P
45 {NI0OTO §78R.15|B526.20 { amphibolite v, fox 42{42{21 _ j
{46 [T50001)|794.10{8554.00 [ ptbrgiz sclist Py (M9 rf jos
{47 [rsov02}794.20{8554.50 | phbrasz schist P, 276 39 41|t _
48 |TS0004 {795 251855050 amphibolite . o lo7|70| lea|6a ]
48 |T80005 797.35{8554.20 | amphibolite Py 98] |64]64 | 04
150 150007 {794 55}8555.20 [guebratz setist P, 490 B 60160 ;erpen!iné (a,(l‘
|51 |{T50008]794.25[8553.60 [gotfeldbiqre schist | P [27.4[9.5]88 27 248
Is_z TS0009{794.30{8551.85 | plmvhigqie schist | Py {28055 63(63
53 [Tsooto 502.95(8549.80 [ amphiboite p, | 2822 Bme
54 |T50011 (79675854755 [amghibalite py | 2t 2 64| 64|07
55 [Fs0012502 80| B543.30) wica sehist B, (359 29 1735
| 56 |Ts0013{795.20|8543.55 | micaquz schist 7, | 13[28 _ 127
57 [¥T0007]795.278539.28 | amphibolite r, 115 64f 64 10} 04 i
158 |YT0010{785.75 §560.30 amphibolive P, | 63]50] |6A]6s B
5o [¥roon|79s.86s560.53 | amphivaite P, 59 119 ol | B
| 60 [v100181797.75)8556.91 |amphibotise B, 731 |6a] 64 0.7 B
61 1¥T00201799.12|8556.88 | micaqiz schist P, [18.3] 0.8 E 9.2 1717 -
62 |¥To024l794 7l 855743 | amphibotite Py as| 46|46
63 [YTOD311787.20/8552.60] atzmica schist, b, b2s|17]18 i2s| 2125
64 |YT0032{789.00} 8554.03 | mica-qiz schist 7, [200]14f18 N 12.6 0.8
65 ¥10033{792.16855920 | gntstemicaqr schist} By 20513013 70 14138
66 ﬁoms 785.46|8552.68 | gat-giz-mica schist P fi36] 2030 {129 1027
67 {YT0035{803.458545.62{ amphibolite A 6.4 6.4 07 28
| 68 | YT0040]803.70] $543.02 | amphibolite # [ 1alas] lea|6a | 0%
69 |v1009120038] 543,36 | amphivolits | P> N2y |64 6a id |
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&)}

& o}
B : : g1y (¥ = o .
Sample Depth S18 | |2 1% 1% 1 b= . & )
NoJ e “E ¥ Rock Name S8 |82 1Bi15| 8 '§- sTe2l1s8 e |algiz(8]2s £ Remarks
Mo 125) @ g lerElE 25 laElaislalg Bl (RS
25 Bl fZ |2 |8 ele 8 |a|8iE|s|8]gl2[=|8|&]E
i -
{pit} o . ' :
LINWose L 377 235 ~ 45 micaqtz schist 29 1.0 O} 1.4 Q7
2 |RI00D y 37 A5 ~ 15| micaqiz sehist 134 : [} L.l 07
. _— - W M. ™ S y
3[NIOD9Y | 37 | 7.5 '~ 10.5 | micaqtz schist 15.0 _ -1 07 ':nj DBy
- 4
4qNI0092 [ 37 | 138 clay mineral 12.7 07 32 bassanite (2.8)
> B B "
5 INI0093 | 19 | 10 ~ 30 | micaqtz schist 11,0 : 1.8 ’
6 [NIDOR4f 19 | 3.0 ~ 60 | micaqtz schist 13.6 | 24 o
' | B ‘ Jatosiie (0.5)
TINIOO951 19 | 60 ~ 9.0 [ micaqz schist 0.5 : 1.1 [t brookite (1.7}
§(NI0096 L 19 | Y0 ~120 1 micaqlz schist 208 0.7 04 jarosite 0.5)
o Mopor] 5§ 30 ~ 601 amphibolite? 42 | 1.1
10 [NI009E| 5 1 60 ~ 90| amphibolite? 32 1 10
11 [iooog ] s ] 90 ~120 ] amphibotite ? 25 | 1.0
Cinclined shalt} -
12 [NIo100 408 ~416 | gntgiz-ht schist 124 3.2 12.4 1.5 1.0
i el S | s 1
13 [N)01 416 ~424 | gotquz-be schist 25.2{ 9.0 01 108 64 staugolite (0.5)
- S =
14 [n10102 424 ~435 [ gavqubt schist 18.300.8] 3.4 |36 36 0.4 stanolite (0.8)
15 [sto103 435 ~d42 | gatquebt schist 48|92 1.5 \: 21 Staweolite {1.9)
16 [K1onda 843 ~453 | amphibotie ag]  le2lezlis 4] |32 Araleqs)
17 [NIOEOS | 1 453 ~ 460 | amphibolite 71.50E3.1 14 123) |80 1.5* basituminite (5.6)]
I basaluminite {2.5)
I8 [N10106 | 2 §450 ~4685] amphibelite 2.0 05 _l 124 4.3 _l 3s siderite (5.3}
1y [Nl0107 3 N 4685~ 475 amphibolite 13.1 1.7 12.6 39 2.1 basahnninite {4.6)
[36.82 > 473 | L. | i
: | : i bavalaminite {5.7)
20 [NI0108 | 4 [475 ~48.24] amphibolite 1.3 9.5 130 12.4 14 siderite {0.5)
20 {10109 | 5 [48.24~4589 { amphibolile 41131 338 64 Lo
amphibolite i
t-amp-bt i .
: : t-amp schist .
22 |[NIOIIO | 6 j48.9 ~ 4985 gaibiqe o |az4] 24 24 126 0.5
gnt-armp-bt | .
bt-amp | schist .
23 [N0in | 7 [498 ~507 | gatbtqiz 131 2.8 124 1.8
24 {uiote2 | 8 [507 ~s520 | amghibolite 132 I—m 14 i26f |34
gntamp-bt N
- btamp I sehis
25 [Non13 ) e {520 ~s529 | gnebiqu ! | 20 5.3 [6.3 126 10
K { Ent-amp-b: i B
26 [NI0114 ] 10 1529 ~54.4 [ - bramp <hist |46.6] 3.9 22 6.8 25
- T eatbraw |
ni-amp-bl i -
27 {NI0115 11 f 544 ~559 | blamp schist | 1590 4.3 15[15 12.3 0.5 i9
: bt b 3
Bl . .
g {motigl 1z [ss9 ~s65 [ bame o | s l3i2f48] o3 62] los 32
ntbeqz | .
. nt-am;ﬂfl 1] . SN 1 A
29 (N10437 |13 1565 ~575 | Stawp 1 shin f239)dg 15 129 39
- gntbeglz _‘1)_ |
30 [N10118 | 14 575 ~ 5885 amphibolite 513 . : 10 L¥:S 1.4
gnt-amp-bt 1 1 ] BE [}
bt-amp [ schist
31 [N10139 f 15 [58.85~602 | gnibrquz o' - 20[ 39 835 0.3 13
gnl-amp—hl i . I' T i Toal
32 [n01z0 {16 (602 ~61240 bamp = 1 skt |20 21 |21 34 2.0 48
gatbrglz  § - 1

A—14



)

o
‘g |- « =
4 ; SlalBlelal: = o o |
Saisple] & | Depih gralelzls 5 S ERE:S & 2
No. N: 2 (F') Rock ‘Name ER-AE E § 3|4 g‘ 2 'é EIERS: 3 ﬁ Elstt Remiszks
B 1] 2 '3 [+ o e | s
2 AR EN SRR E AR R A SEL R AR A E RIS I -
. |cion} _
1 [NI0131| PMAS{ 400 | amphibalite P 134 59|50 0.5
2 |No132) -~ | 60.0 | amphibolite P, | salz 64|64 ) r 30 14
3 [n0133] | 500, amphivotite « ) 2)es|  |64)6a 15
4 [N10134)PM-68 [ 25.0 | amphibolite “ 1 {2 46[4a6] ) 0.8 montmorillonite (1.3)
. . _ . ot | i .
5 [N10135|  # | 35.0 | aniphibolite. #3259 6;36.4 0.4
6 [N1o139| = | 4500 | gntbiglz sohist P, 131 53 126 12 diopsite (0.8)
7 [wionl  ~ | 500 | aacbiat schist “yssal e 0.3 ' ) 116 [\EI N C 132
8 [Nio141] [ 550 | ebiqiz schist | - lassl 08 _ _ 9.1 1
Kmmaz = | 600 | gntbtque sehist [~ |23] 22 0.7 126/ |08 5.2
10 [NI10143] # | 65.0 | amphibolite Py | 14| 18] Jedles ' N EFIRYS
mmom P26 | 400 | amphibolite " 93 A le4 : 70(10
12 [w10145| -+ | 60.0.[ amphibolite s b asiny 6.3]61 109] 05
F.___—l — - . S T IR N —
13 {NI0146| - | 80.0 | smiphibolite - w2474 64|64 1 18)04
14 [M01a7] 1000 | amphibolite " 9.4 64164 | | | . E0]10
. (108) - A EE 1. )
t5 |N10§48 [PM-39 {-400 | amphibolite “ 13.4 64|64 32 08|14
' . — : ' I ; ]
16 [N10148| + | 60.0 | amphibolite = 1175|169 4548 Tis t1]os
17 {niotso| - | 805 | amphibolite o | sspoz] fasl4o . 12.3[ 1.7
18 to1sty . v oo | dmphibolite vl aalaal o leales ' 31
i L - r_
19 [NI0152 [PM-23 | 22.0 | amp-bt “schist P, {359] 50 38 14
{20 frva e fsslool | ]| L] _
20 (NI0153[ ] 25.0 | amp-bt schist " | 15)t68 24|24 . 12.7 1.1
21 [NI01S6] ~ | 30.0, | amphibelite P, {102 38739 3.
22 Nioisgj - 40.0 | gri-ampbt schist | Py [18.0 6464 T3]l |28l |os
23 [N1o1s0| | 45.0 | entampbt schist = [s0.0f 1.0 28 4.2 | apaleime (2.9)
4 . — 1
24 [Ni0161[ - | 500 | amphivolite Py [239§13.3 10| 32 nesquehonite (2.2
25 WNiolG2} . | 60.0 | amphibolite » Hoshaa 24t24 63 1
26 {N10163{PAL93 | 35.0 | amphibolite ol fas 6.6]66 ' 22 25[08
27 [Nioiga] ~ | 45.0 | amphibolite » 1 240117 64164 1.7
28 |Nioig?] » | 650 | amphibotite = | sgias {;.4\&4‘ : 04 |13
29 INIQ168 v lasp amphibolite ” 10.3 . &41 G4 F_ 2.5 }-
30 |NI0169{PM-27 | 40,0 | amghibolite - " 9.7 64164 12 05
31 |Niorzef 7 | 600 (amphibome [ =] 1329 6464 - [134] 04 : (
32 (NI0171] ™ | 0.0 | amphiboiite 1S5RS 5464 76
(305) R . .
33 |NI0172|PM-34| 50.0 | stegnt-bl-qiz schist | Py 3.1 91 119
O ——— ' ;
34 [N10173] | 60.0 [ stegnt-blgte schist [ = |29.5] 5.7 12.6 0.7
35 fMorraf  ~ | 700 | strgatbrqez schist |~ [24.3] 6.7 0.7 - ze . brookite (¢.4)

A—15




&)

—
£ . . ;'é T_
N o g Py
Sample| & | Deptt ala E: Z 3 P o
No I & | Pepth Rock Name o é |2 % Ele|s |y le als e 12| 2 g o |E Remarks
No. | 57| (md o y|2lslslelglEiels|d (58 i 2313|8188 :
15 vmiﬁuaﬁﬁ&&ﬁsﬁo_@aﬂ%aa
EESIN . . . B 1] ﬁ T —
36 |N10175|PMF4| 80.0] [ stegnrbrqrz schise | Py 146.6] 53 0.5 63 04 201
- ” - 1 I
37 [Norss|  # [ ge.0i|strgarblat schmj s |16.4 i 124 1.5 2.8
. — - . ‘ _
38 {N10177]  * [1022 [ amphibolite Py 172] 15 _|T.1 9.8 24 i 8.7 hydrocaleite {1.3)
39 INI0175] ' [1200 | amphibolite “ 10780 |64 64 L
40 |NIOE9|PM-31| 500 [stegntbigiz schist | Py |62.9 23 2.0 1.0
D [reomiae s | I
4] [NIOES®) | 60.0 |sie-gnt.btqtz schisi v 96 12.6] 6.4] 15 4,3 | Himenite (1.7}
42 [NI01BY|  * | 700 |stegmbiqz schist [ v ] 63 0.7 ns 64 25 —‘
43 jNIOIE2] =) 750 | strgatbqiz schist 3 (11.6] 1.3 126 i )
44 N0183) | 800 | stegatbtqu schist 1~ (2301 17 {26 68
| _ I i - .
45 IN1018s[ | '20.0 |amphibotite Py 122 6 64 : 0.5
46 |NI0185|Pa-24 | 40.1 {gnt-amp-bt schist P, | L7 64| 6.4 238 s3]
! i | | 3o |
47 iNI0187] | 450 [gntamp-bt sclist v 145 24 70 0.7 24 :
r . O N P B A B T B o M met
48 |N10188| | 50.05; gnt-amp-bt schist | 76)tEO 53|53 11 1.4 31
49 |No1e1] v 700 ] amphibolite Py | 220134 6.4 6.4 07
i J__-l_,_?___ﬁ ? : 4
50 [NIo1gz] - | 80.0 | amphibolite - 13.4 5353 1.4 0.7 45| 31 _4
— 4§ S — I — S NI SN S
51 |NI0193[ = 901 | smphibolite “132/94 6.4 64 . 07
S - = - - .
52 INI0i94] ' |100.0 | amophibolite " 13 6.4 6.4 0.7 .
—— e . ‘_.._.—.-_»—‘ __—|>—_
53 |NI0i19s| +* |110.4 | amphibolite v | 1034 64| 64 29} 05
S S N
54 NmoJ PR | 430 |gotampbt schist | By 1144 45 6.2 i3
—~4 g ————
ss Moozl ~ | 500 [amphibelite Py 92 64| 64 Co
e _ 4 - T I N
56 Juiozoal  ~ | 600 { amphibolite " 9.2 64| 6.4 - 13 54 n_ﬂﬂ
s7inmod| 7 | 700 | amphibotite “lialsel |selss 22 20
| [ I I I
53 {n0205| | 80.0 | amphibelite T liales 64| 64 : ‘l 4210
59 [nlo206) 7. [100.0 | amphibolite " 179]  164f 64 : 17| 04
A . E—— {L__’____L__..L__.._L._._I__._y___.l__,ﬁn____ _—
60 [NI0207]PM-19 | 50.0 | amphibolite " 88 6.4] 6.4 i3 138038
[P P R ; T T T
61 fNIo208| [ 700 | amphibolite’ & 10.3 134] 05 44 &0{ 10
— —_—
62 rimm # | 00 | amphibolite L% 46] 4.6 18 43
1505) ) T 1 1 N DA T S S A M S —
63 [NI0210{PM-33 | 50.0 |pnt-btqrz schist P, [15.2] 35 38 122 21
— = — =7
g4 Intoz1i] | 700 |gnr-ampbt schist « l200] 15 6.4 129 14 s
,LﬁiNm'Hl v 1900 ) pnt-ampbi schist, 7115.2 42 36 a7 36 )
66 {N19213]  ~ {1040 |gatbtyaiz schist L YA 12.9 11 e
L . S Y N Y W N 1 4H|__ﬂ
67-[NI0214{PM-20} 30.0 |amphiboliteinschist | ~ {12.9] 1.8 6.6 6,?}__ : 1.3 1.3 i 1
| 0 IS TN ENt AR S IO SN SN M NN
68 {NI0215| | 40.0( [strampbt schist - |19.6 : r* 12.7 L ractite 2{0,5)
. _ e I e et 1
69 |NIO216{ * 500 |str-amp-bi schist| 1348 r;.s r" 'I—‘LQ I.3|_'
- B T
70 [No217]  + | 60.0 | str-amp-bt schist] w5248 B '_—:2.7 18 2:1

A-—16



&

A—-17

» o
g . s g
Sample i Depth 'g i ?” A ';'E: g £, E-A AR R ]
No. 2 P Rock Name AEAEREA R EAL 2 £1s a glelsidia g |gls Remarks
Ne. | =t [ (m) : I EF|SIEIE|2)E 1 HEL R AR
. 5 - Flia | (2] 5|88 H|&S E B Sl 3| m|&|4d|E
IS (N R - N o
71 [Ho218 ﬁi’sz{) 700 |strainp-bt schist P, [38.35 88 L fsds3y o 3
> + . - —
72 [NI0219| -+ | 8p0 [stramp-bt schist Py 183} 10.6/10.6 08 53
B 1 - . N - B =
72 [No220| | 900 E;amp-bt schist “ 1199 3.2 12,7127 1010 )
Nl i - + - -
74, [NID221 | PM-1 7| 30.2° |amphibalite P, [65.3 0.71-3.6 1.1
75 IN10222] -+ | 400 |amphivotite’ Y 63l63 i |83 _
. ' : L o R
76 [NIo226] | 600 [gnt-amp-bt schist Py.{12.7 38 63| 6.3] 6.3 1.8
77 INI0227]  ° | 640 jenrampbl schist " I629f 6.2) | 0B 3.5 14
76 faio2ze) » 1'sgp {ewampbt sehist £ Daalaal o faa 12dee {24 o8
79 iNio23a) {740, §gntampbe schist = |40 12.4{12.7 ! 39
: — - ]
80 [NW231] - | 780 [sotampht schist- | v |43 1270127 0.7 2.9 | alugide {1.3)
]
81 iNi0234| | 84.0 . Jamphibolite Py |239( 15 31 0.7
82 Ni0238] ~ | 950 |sr-ampbt schis P, {236] 10 1270127 04
hes RN R S 1 )
83 [N10239F * (1000 |stramp-bt schist " | 3 88 19119 2.9 24
5 i ] 11 — I [
84 |N10240f  » 1050 |sicamp-br schist » 252 32 L 2.5 . 10 0.8 13
- T N R R U I S iy R i R A St M
85 |[Niozd1f  ~ [1100. | stramp-bt schist 80 50[ 5.0 i3 20
86 (Mi02a2] 1950 |strampibt schit |+ | 44 1 wapza | -
87 tuozasf 11258 lgntampbt schist ﬂm.dl a3 22 L0 13
88 Eﬂme “ L1300 {entampbt schist” | = [15.5]4.6 1270127 1.3 10
89 [N0247| " [1350 | git#mpbr schist “ | 485 106 22 0.4 24
1 - - .
90 [MI0248] " [140.0° [amphibolite Ps 152 64164 11
91 [Nio2a9| * [145.0 [gntampba schist Pal 6.4] 78 32 13.0[13.0 0.7
50 Jsntamp . ? ol o1 | [
92 [N10250[PM-25| 50.0 - |amphibolite Fa] j9.0 6.4) 64 l 129) 1.5
el B e Bund § 0 I N N ot e
93 [Nio2st| - = | 60.0 | amphibolite v 124083 6.6]6.6 14 2.
! : i . -
94 [n0252[ [ 70.0° | amphibolite “ | aglzz2 66|66 0.4 0.7
95 [Nig253| * f 800 Jamphibolite + | 04lids 6.6] 6.6 0.7 4.5
! 413 ]
95 [NID254] “ §S0.0 jemphibelite . | ¢ | 43722 48143 B 13.61 9.8
- S . —— . —
97 [ozss| < 1000 | amphibolite “ | . log 62062 ] 04| 7.0 1.1
92 [nioosel 7 {1100 | amphibolite vl 14| 81 66|66 1 9.4 0.5
i - - : { NN G N g|,_. —
99 INIp257] . {1200 | amphibolite 88 6.6) 66 . 11
100 |MI0258] 11300 |amphibolite vl L1 78 64164 1.3 J s.orc:
F— T T e . e e 4. ’_,J’_
101 [Ni0259) ~ {140.0 |amphibolite " 49 6.6 6.6 2.4} 0.7
G T
102 [Nio26t{EM-52{104.1 [btglz schist’ P | 2.2f 74 66| 6.6 0.4 1.4



	III GEOPHYSICAL SURVEY
	CHAPTER 2 CSAMT Survey
	2-3 Survey Results
	2-3-3 Resistivity Sections
	2-3-4 Resistivity Plan Maps

	2-4 Discussion

	CHAPTER 3 SIP Survey
	3-1 Introduction
	3-2 Field Methodology
	3-3 Method of Analysis
	3-3-1 Data Processing
	3-3-2 Physical Property of Rocks
	3-3-3 Model Calculations

	3-4 Survey Results
	3-4-1 Pseudosections
	3-4-2 Plan Maps
	3-4-3 Spectral Analysis

	3-5 Discussion


	IV CONCLUSION AND RECOMMENDATION
	CHAPTER 1 Conclusion
	CHAPTER 2 Recommendation for Phase 2 Survey

	CONTENTS OF ANNEXED FIGURES AND TABLES
	REFERENCE
	APPENDIX
	Photo A-1 Microphtograph of Thin Section
	Photo A-2 Microphotograph of Polished Section
	Table A-1 MicroscopicObservations (Thin Section)
	Table A-2 Microscopic Observations (Polished Section)
	Table A-3 Assay Results of Ore
	Table A-4 Results of X-ray Diffractive Analysis


