Table -3~ 9 Key Points for the Design of Mineral.Processing Tests (Proposai)

Test item SANPLE Period

0 2 4 6 8 10 12 14 16 MONTH

N

1. MINERALOGICAL, STUDY -

9. FLOATATIONCBENCH SCALE) | 200~500 ke _—

3. LRACHINGCCOLUMN TEST) 2~ 6 ton —

4. FLOWSIIEET DEVELOPMENT S—

5. PRE- FEASIBILITY SIUDY : —

W
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J-4-15 Propﬂsél of Future Dressing Test Schedule

The outline of the dressing test necessary for the futwie is shown in Table (-3-9. Fist,
mineralogical study is ncedéd.-

Although this is performed as the content of geological swivey, the study from the standpoint of
dressing usually covers further detailed arcas and requires other special research.

Next, the basic fest for flotation test is required. For mainly copper sulfide ore, dressing reagent,
grinding grain and other flotation condition are selected to obtain an optimal dressing

result, Mixed ore often requires a further wide research. The required amount of ore samples
representative of 2 mineral deposit for this test and the forth test is 200 to 500 kg. As

this sample, use of remaining specimen in the boring core or ores collected by luge diameter boring
can be considered,

Thisd, leaching test for copper oxide ore is required. In this test, the measurement of the relationship
between the size and exudation, and acid consumption and the evaluation of accumulated
impurities accompanied with the return of leaching solution are performed. The required amount of
ore sample is probably 2 to 6 tons although it differs depending on the size of the column.
Although this sample is desired to be picked up from the top 6f a mineral deposit, collecting it from
a small mine in the neighborhood according to the result of sufficient mineralogical
consideration can be considered.

Fourth, a test to consider and confirm a synthetic dressing flowsheet according to the above result
is needed. On this stage, some idea such processing of mixed ore first and reprocessing of
!ailing.by agitation leaching is considered to make a basic design most advantageous from synthetic
viewpoints. '

Fifth, PRE-F/S is performed according to the above matter. On this stage, it is necessary to make
a test to obtain the design data of important machines (mill, thickener, filter). i takes
at least 10 months up to this sfage.

Sixth, a pilot plant test of the scale necessary for testifying PRE-F/S is carried out. In this case, two
cases can be considered, that is, the case of building a pilot plant on site _
and the case of using an existing facility such as a research center. If an existing facility is used, the
time needed up to the final F/S is estimated to be about six months if the

procedure is performed with good steps.
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CHAPTER 4 GEOPHYSICAL EXPLORATION ..
4-1 IP LOGGING

As the drill holes for ]f’ logging, 10 drill holes were selected in order to recvaluate and reanalyze
thc abnormal sources which were defected at ENAMI's surface geophysical exploration
(frequency—domain IP method, magnetic exploration) of last fiscal year.

The positions of the drill holes and the related work amounts are shown in Fig. 1I-4-1 and Table
11-4-1 respectively.
4-1-1 MEASURING METHOD | |

The layout of the equipment for logging is shown in Fig. 11-4-2. In order to prevent falling in of
the hole wall in the surface layer, we inserted vinyl chloride casing into most of the 10 drill holes
selected for logging. The outline of the measuring system is shown in Fig. 11-4-3. Three electrodes
were arranged as C ~ P — P from the end with intervﬁls of 5 m. In order o prevent cleciromagnetic
coupling, twisted pair cable was used for electric potential wire, and the current line was shielded.
Since the level of the groundWaier was low in general, before performing the following measurement
we artificially raised the water .icve] by using a tank lorry. The amount of water ‘supply was around
1 ton at maximum.
The measuring procedure is as follows:
(1) Lower the cable to rcach the depth for measerement.
(2) Send 3 Hz constant current from the transmitter. -
(3) Measure clectric potential.
(4) Transmit 0.3 Hz constant current.
(5) Read PFE value directly from the meter.
(6) Calculate the apparent resistivity value.
(7) Examine the data quality. In case the data are undesirable, repeat the procedure from (2) to (6).
(8) Repeat from (1) to (7) until the measurement of the final depth is completed. |
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4~1-2 Equipment and materials for measurement

The equipment and materials used for this survey are as shown in the following Table H-4-2:

Table 11-4-2 Measurement Equipment/Materials for IP logging

. N
Name of Lquipment| Type of Bquipment _ Function/Performance
1P Transmitter MODELD(HZS Transmitter Frequency Transmitted :
(Mfd. by Chiba Denshi K.K.) 3.0, 1.0, 0.3 0.1Hz, ™ (28ec)

Qutput Current :
2, 5, 10, 20, 50, 75, 100, 125mA
Pover Supply :

(AC 100V, 50 to 400Uz}

IP Receiver {Frequency-domain) Prequency Received : _

HODEL Cit-8104R 3.0, 1.¢, 0.3, 0.1z
(Hfd. by Chiba Denshi K. K.) input Level : 0. 1nV {o 10.QV

' Power Supply : Q08P (9V) x .2

{Time-domain) Freauency Received : 28ec
WK 11T Input Level : 30 u V to 10V
(Mfd. by Hanteck Co., Canada) | Power Supply : 12V battery

IC-AC Taverter HODEL 1311 ' Input  : DCI2.5Y, 128wax
(Mfd. by Chiba Denshi K.X.) Quiput @ ACIOOV, 1A

Cable 350m, 9 ¢ 3 cores [ 2 cores: parallei.twisted cable,
for Logging [1 core : shielded cable
Electrode intervals to be adjusted:

Cl1 -2 =P2 -P1 ="5n
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4-1~3 Measurement Results

Prior to measurciment, relative measurement was performed in frequency-domain (F.D.) and
time-domain (T.D..) at -MJICC--14 in order to cvaluate the influence of magnetic coupling on 1P
logging in F.D. The mecasurement results and the cbi'rclation diagram for the IP and resistivity values
are shown in Fig. 11-4-4 and Fig. 11-4-5 tespectively.

From these figures, we noted a certain relationship of primary recursiveness between the measured
values of F:D. and T.D. without being infiuenced by electromagnetic coupling. Accordingly, we
cmployed F.D. in our subsequent measurement as specified. The trial drilling for IP logging was
performed at ten dritl holes, i.e. MICC-6, 7, 8, 10, 11, 13, 14, 16, 18 an(f 20, wfth a view. to utilizing
them for reanalysis of abiormal surface IP and to grasping the general tendency of the district
surveyed. The locations of the drill holes for the geophysical logging are shown in Fig. lI-4-1. The
average' of the measurcd values for each drill hole is shown in Table ]194—3. The resuits for each drill
hole are as follows:

(MJCC-6): Fig. II-4-6

The average IP valie for the depth from 0 to 100m is 12.0%, while the IP value for the depth from
180m to the hole bottom is a liftle higher ihdicating 8.8%. A similar tendency of an increase in values
for deeper portions- is noted also for resistivity. The lm#er resistivity values for the depth from 0 to
- 50m seem to have been influenced by decamp‘dsi!ion of soil into clay.

MJICC-7): Fig, -4-7 _

The average P value for.the depth from Om to the hole bottom is 13.5% which is high in general.
Resistivity for :the‘depth from 120 to 150m is 1 to 10m which is very low corresponding with an
ore—forming zone of magnetized matter. Resistivity values for other depth are higher, indicating 100
to 1,000 Q'm. '

(MJCC-8): Fig, Ii-4-8 _

The average IP value for the depth from Om o the hole bottom is 4.3% whicli is low in general,
while that for the depth from 160 to 180m is a little higher indicating approx. 10%. Resistivity for
the depth from Om to the hole bottom is 363 Q-m which is high in general with little variety.
MJCC-10): Fig. 11-4-9

The average IP value for the dcpth from Om fo the hole bottom is 17.6% which is high in general,
kecping harmony with the existence of an ore~forming zone of sulfide. Resistivity of below 10 £-m
is very ldw corresponding with an ore—forming zone of sulfide. Resistivities for other depth are high
indicating 100 to 500 £2m.

(MJCC-11): Fig, 11-4-10

The average IP value of 10.1% for the depth from Om to the hole bottom is rather high, while that -

for the depth from 60 to 100m is especially high indicating around 15%. Resistivities for higher 1P

of 60 to 100m are ather low indicating 10 to 50 £2:m, whilc those for other depth are around 100
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£&m.
MJCC-13): Fig, I1-4-12

The average IP value for the depth from Om to the hole bottom is 18.3% which is the highest value
of all the results obtained by trial drilling of this time. The IP value.for the depth from 20 to 80m is
especially high indicating around 20% in correspondence with an ore-forming zone of sulfide.
Resistivities for some portions are low indicating around 20 £-m. For the portion of 100m and deeper,
both the resistivities and the IP value arc high indicating around 1,000 @'m and around 20%
respectively.

(MJCC-14): Fig. 11-4-13

The average IP value for the depth from Om to the hole bottom is 11.9% which shows a general
tendency of .rather high IP value. While resistivitics for the depth from 0 to 100m are constamd
indicating around 200 Q-m, those for the portion of 100m and deeper vary widely between 40.to 1,000
Qm.

MJICC-16): Fig. H-4-14 _ _

While the average 1P value of 3.0% is low for the depth from Om to the hole bottom, that for the
portion of 90m and deeper is rather high indicating around 5%. The resistivities for the depth from
Om to 100m are virtually constant indicating around 200 Q-m, but those for the portion of 150m and
deeper are very high indicating 1,000 to 10,000 £2:m.

(MJCC-~18); Fig. I1-4-16

The average IP value for the depth from Om to the héle bottom is 1.0% which is the lowest of ail
the results of this survey. While the resistivities of 10 to 100 Qm for the depth from 10 to 40m are
rather low, those for the portion of 50m and decper vary little indicating 100 to 300 am.
MJCC-20): Fig, 11-4-17 '

The average 1P value of 3.5% for the depth from Om to the hole bottom is low in general. While
the resistivities for the depth from 0 to 120m are low in general indicating approx. 100 £'m, those

for the depth from 130 to 180 m are higher indicating around 1,000 Qm.
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42 Physical property Measwrement for drill core

In this survey, we measurcd. the magactic susceptibility and IP effect means of core samples . In
addition, IP values were measured for the standard pure samples of chalcopyrite, magnetite, specularite
and hematite.
4-2-1 Measuring methaed
* Magnetic susceptibility _

Core sampling was performed at intervals of Sm in principle. Broken cores was crushed and placed
in acrylic cases for measurement, The measuring procedure is as follows:
1) Initialize a magnetic susceptibility meter. (Off-set, zcro-—balaﬁce)
(2) Place the samples in coils, keep them balanced by adjusting the range and control, and record the
readings in a field notebook.
(3) Take out the samples from the coils and measure the average iength and diameter with calipers.
(4) Calculate the magnetic éusceptibilit}' applying a calculation formula {pcculiar to the magnetic
susceptibility meter).
* 1P effect

The samples were prepared by parallel cutting for Scm long each. Broken cores were excluded. Fig.
11-4-18 shows the measurement system. The measuring procedure is as follows:
(1) Let the cut-out samples soak in water for one night.
(2) Measure the.length and diameter of the samples.
(3) Set the samples in TP measuring equipment.
(4) Send 3Hz constant current froﬁl the fransmitter,
(5) Measure electric potential.
(6) Transmit 0.3Hz constant current.
(7) Read PFE value directly fro’rﬁ the meter.
8) Calcilate the apparent resistivity.

(9) Check the quality of the data obtained and repeat from (4) to (8) if necessary.
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4-2-2 Equipment for measurement

The equipment used for measurement are as shown in the following Table 1i-4-4:

Table 1{-4-4 Equipment/Materials [or Material Measurement

Name of Fquipment

Type of Eguipment

Function/Performance

IP Transmitter for

sample measurement

MODEL ClI-80024
(¥fd. by Chiba Denshi K.K.)

Frequency Transmitted:

3.0, 0.3Hz, TD (2Sec) +/-BC

Qutput Corrent

1, 2,5, 10, 20, 50, 100, 500,
1000 w A

Power Supply : 006P(OV) x 4

IP Receiver

{ Frequency-domain)
MODEL CH-8104R
(Mfd. by Chiba Denshi K.K.)

Frequency Received :

3.0. 1.0, 0.3, 0.1z
Input Level : 0. 1mV to 0.0V
Power Supply : 006P (9¥) x 2

(Time-domain)
MK III
(Mfd. by Huntec Co., Canada)

Frequency Received : 2Sec
Input Level : 30 u V to 10V
Power Supply : 12V battery

Nagnetic
Susceptibility

Meter

MODE_L 3101A
(Manufactured by Bison Co.)

Neasurement Range :

0 to 100,000 ° cgs

Power Supply : TR-234R (5.4V) x 2
Quter Coils (accessories):

Type 31105 ( ¢ 5lmn)

Type 3110-6 ( ¢ 64mm)
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4-2-3 Measurement resnlés

According to the survey specifications, the number of items for measurement is designated as 458
for magnetic susceptibility. However, since it was neccssary fo study the relationship between the
measurement results with the values obtained by'chemical analysis in order to examine in detail the
cause for abnormal IP, we decided to perform measurcment of both magnetic susceptibility and IP for
the core samples taken at intervals of Sm.

In accordance with Integrated Histogram for each drill hole (Figs.. II-4-6 through II~4~17), ']P
logging data for individual drill holes and drill core measurement (Table [1-4-3), the results of our
drill core-measurement are as foliows: '

MJCC-6): Fig. Ii-4-6

While the average magnetic susceptibility for the depth from 0 to 60m is low indicating around 20(x
107%cgs emu — hereinafter to be omitted), the data for the depth of 60m and deeper are very high
indicating 1,000 to 10,000. This characteristic variety is in a good conformity with the variety in iron
content. 1P and resistivity values of core are virtually the same as IP logging resuits,

MJCC-T): Fig, 11-4-7

While the average magnetic susceptibility is 3,000 for the depth from 0 to 100m, the average
magnetic susceptibility for 100m and deeper is higher indié’ating 14,700. However, this does not
correspond with the véric_ty of iron content. IP value of drill core for the depth from 120 to 160m is
high indicating 50% in correspondence with an ore—forming zone of the sulfide. Resistivity values
are virfually in cohformity with the logging data. |
(MJCC-8): Fig. 11-4-8 '

The magnetic susceptibility- values of 2,000 to 10,000 has a little variety for the depth from Om to
the hole boitom, and'.it shows a tendency to interlock with iron content. The IP and.rcsistivity values
are in good conformity with the logging results,

(MJCC-10): Fig. 1-4-9 - |

While the average m.agnctic susceptibility for the depth from Otothe hole bottom is approx. 24,000
which is the highest result in this study, that for the depth from O to 40m is around 2,000 which is
tather low. The average IP of drill core for the depth from Om to the hole bottom indicates 30% which
is the highest result in this study. The relatinnship between high IP values and low resistivity is cleaily
seen accomparied by a good conformity with an ore-forming sulfide. In general, the swing of changes
is far larger than that of the logging -results.

(MJCC-11): Fig. 11-4-10

The magnetic susceptibility values indicating from 100 to 1,000 is full of variety and the average
is 2,900, IP values of drill.core at two kinds of dcpth., 45m and 90m, are as high as around 50% and
the swing of changes is larger than that of logging data.

(MJCC-12): Fig. Tl-4-11
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Magnctic susceptibility shows a tendency to increase as the measurement depth increases, indicating
around 100 for the depth frbm 0 to S0m, approx. 1,000 for the depth from 60 to 110m, and approx.
10,000 for the depth from 110 to 165m. 1P values of drill core arc low in general indicating 2 to 3%.
However, for the depth of 125m both 1P and resistivity values are high indicating 40% and 1.5 Qm
respectively.

(MJICC-13): Fig, 11-4-12

‘The average magnetic susceptibility is 23,000 which is the second highest value to that of
MJCC-10. It has a tendency to show high values for the depth of 100m anid deeper, but no
correspondence with jron content is noticed. The average 1P value of drill core is 25.3% which is also
the second highest to that of MICC-10. The resistivity values of drill core are also high indicating
10,000 ©-m and over for the depth of 90 to 120m. |
MJCC-14): Fig, I1-4-13 .

Magnetic susceptibility increases as the depth increases, indicating 10,000 and over for the depth
of 140m and deeper, but no correspondence with iron content is noticed. Both IP and resistivity values

~of drill core have considerable variety in locality.
(MJCC-16): Fig. 11-4-14 ‘ _

While the magnetic susceptibility values for the depth from 0-to 45m are Jow indicating around 100,
those for the depth of 50m and deeper show a tendency of being high indicating 1,000 to 10,000.
Both IP and resistivity values of drill core arc in good correspondence with logging data.
(MJCC-17): Fig. 11-4-15 ' |

The magnetic susceptibility shows & tendency to-increase as the dep'fh increases. 1P data of drill core
are mostly 5% and under bui a higher IP value of 15% is noted in some locatity. The averége
resistivity of drill core'is approx. 2,000 &'m which is the highest iﬁ this study. The'resistivity for the
depth of 80m and deeper is especially high indicating 10,000 Q-m.

(MJCC-18): Fig, 11-4-16 _

While the maguetic susceptibility values for the depth both from 0 to 151.1'3' and from 165 to 180m
are low indicating 100 and under, those for other depth are relati_vely high indicating 1,000 to 10,000.
The average IP of drill core is .1.4% which is the lowest value in this 'éurvey. '
MJCC-20): Fig, U-4-17

Magnctic susceptibility values vary between 1,000 and 10,000 without any correspoﬁdence with iron
content. Both IP and resistivity values of drill core coordinate with IP data;ﬁ IP values are low
indicating 5%, and resistivity values are around 100 Q'm for the depth from 0 to 120m.

4-3 Analysis and study

With regard to the relationship between the IP logging resulfs and ‘abnormality in the surface IP, we

studied the correspondence between these two factors by comparing the pattem of the plane

distribution map based on the average drill core data of individual drill holes and the pattern of the
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plane distribution map based on the results of simulated models of the surface 1P anomaly. As to the
correlation among the drili core data of individual drill holes as well as to the comparison among the
measurement values of individual drill holcs, we studied on basis of the correlation chart and the
measurement valugs of typical reference sampies, Further, in our reanalysis of abnormality in the
surface 1P, we perforrﬁed two~dimensional section analysis of the finite element method on ENAMI's
four travcrselines P-2, 3, 4 and 7. using the JP data on the traverselines and the resulis of drill core
measurement as control data. In our reanalysis -of abnormal magnetism, we performed three
dimensional analysis us.ing the magnetic susceptibility values of drill core as control data,
4-3~1 Physical properties of typical reference samples

Since the ore-forming zone of sulfide in this area universally contains magnetite, specularite,
hematite, etc., we cdllected typical reference samples each consisting of a single kind of mineral and
performed the same obs'ervatory measurement. The results are as shown in Table H--4-5. From this
data, the followings are pointed oul:
(1} The resistivity value of chalcopyrite is the lowest of 3 Qm, and its mégnetic susceptibility of 27
x 10cgs is also the lowest.
{2) IP values of hematite are the lowest indicating 2.3 to 3.5%.
{3) 1P values of specularite is high indicating 47.3%, while its resistivity values vary between 198
and 6,’5_33 Q'm. |
(4) The .I'P values of magnetite are high h_ldicating 21.0 to 48.0%, while its resistivity values vary
between 171 and 8,777 $2m. Iis magﬁelic suscepiibility values are exceedingly high indicating 9,566
1o 31,332 x 10-6cgs.

The above three features of physical property enabled us to establish divisions of individual mineral.
The 1esults of our study on the drill core data Df_arc‘ as described below.

Table ! -4-5 Results of measuring geophysical properties
for standard samples

1P effect Apparent Magnetic
resistivity susceptibility
Chalcopyrite - 36.0 % 3 Qm 27 X 10E-6cgs
Hematite -1 2.3 1,757 281
-2 3.5 13,615 272
_ —

Specularite-1 47.3 6,533 157
Y 9.6 198 -
Magnetite -1 22.0 8,777 : 23,624
-2 21.0 5, 286 9,566

-3 48.0 - 171 © 313,332
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4-3-2 Correlation between IP-logging data and abnormality in the field IP survey

The distribution of the source of abnormal 1P values as shown in Fig. H-4-1 have been estimated
bascd on the results of model simulation enferced by ENAMI. The positional relationship between the
source of abnormality and the trial drilling drill holes for 1P logging is described below:
(1) The trial drilling drill holes situated in the substance with high 1P and low resistivity valucs:
MICC-7, 10, 13, 14 .
(2) The trial drilling drill holes situated near the borders of thi substance: with high 1P and low
resistivity values: MICC-8, 11, 16 _
(3) The triai drilling drill hole situated in the substance with high IP and high resistivity values:
MICC-20 '
(4) The trial drilling drill holes situated outside of the source of abnormal ‘1P data:
MICC-6, 18

Based on the above positional relationship, the features of the distribution ‘map’ obtained from the
data.of IP 10gging and materiality measurcment (Table II-4--3) are as described below.
(IP_ distribution): Figs, II-4-19 and 1I-4-20

The IP distribtion map shows similar tendencies for both logging and sample measurement data.
The values are the highest in the vicinity of MICC-10 and 13, and the range of high IP values extends
to MJCC-7, 14 and 11. The development lof such a zone with high IP valucs are in harmony with the
existence of abnormal sources as cstimated from the high vaiues of the field IP survey, which proves -
‘that the simulation results have been correct.
(Resistivity distribution): Figs, T1-4-21 and Tf-4-22

Owing to a wide—range.diffcrenpe among the resistivitjva]ues, we used logarithmic mean values
in order to indicate the results. Aé far as the mean values are concerned, no definite zone of low
resistivity is recognized related to the results of 100 to 200 €'m which are a little lower than those
of vicinity. However, according to the infegmted histogram, we note the existence of a zone with low
Tesistivity values (logging data) of around 10 fo 30 Qm in the trial drilling drill holes in
correspondence with the source of abnormal IP data as per described below.

MJCC- 7: 1to 5 Qm for the depth from 120 te 150m

MJCC-10: 4 to 20 @'m for the depth from 50 to 90m

MJCC-11: 15 to 30 Qm for the depth from 80 to 100m

MJCC-13: 20 to 30 @m for the depth from 55 te 70m

The thickness of this‘low—rcsistivity zone is relatively thin indicating 15 to 40m. Since electric
current Cﬁncentratedly flows to the conductive layer caused by conductivity to earth; the surface IP
secms to have detected the zone with high IP and.low resistivity values.
(Metal conduction factor. distribution): Figs. H-4-23, 24

Based on the high IP and low resistivity values of the source of abnormal IP data, we obtained

—182—



metal conduction factors for the individual IP logging and sample measurement data. The distribution
map is as shown in Figs. I-4-3 and ].I—4~24. From these maps, we note that the results are in good
conformity with the simulation model showing high IP and low resistivity values in its peak of metal
conduction factor centering aronnd MICC-7, 10 and 13.
{Insoluble copper content distribution): - Fig. 11-4-25
The distribution of difference bc.lwec.n the total co.pper content and soluble copper conient, ie.
distribution of insoluble copper content, is shown in Fig. 11-4-25. Because of the rare existence of
insoluble coppcr‘oxide,'mo'st of insoluble copper content are almost similar to those of copper sulfide.
From this map, it is pﬁintéd out that concentrated insoluble copper zone has been devéioped centering
on MJICC=10 which overlaps with the portion having similar features of metﬁl conduction factors and
distribution of abnormally high IP values.
(Total-iron- content distribution): Fig, I1-4-26
The total iron content distribution is shown in Fig. 11-4-26. A remarkable iron—enrichment bebavior
is noted in this district, and the univeréally .cxisting magnetite ‘and specularite may have g'weh
influence on IP as described below. .
A.ccording.to this chart, however, the trend of total iron content is NE-SW and no cbrrespondence
with IP-and resistivity is recognized.
_ (Magne_tic Suscep_tibility): Fig. 11-4-27
' Magnctic' su.sce;')tit.)iﬁty is shown in Fig. 1-4-27. Since the scale of magnetic susceptibility mainly
represents the magnetite content, we note fromi this chart that magnetite has been enriched centering
around MJCC-10 and 13. As stated above, IP distribution shows the similar tendency as that of
insoluble cuppe_f content distribution, it can be pointed out that insoluble copper and magnetite have

been enriched centering on MJCC-10 and 13, by which abnormality in the IP data have been affected.
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4--3-3 Results of the Re~Analysis of Surface IP Anomaly
IP anomaly, which was detected in fickd IP survey conducted by ENAMI, was rcanalyzed by using
IP well-logging data as control data, The method of analysis is a finitc clement method in 2.5
 dimensions. The analytical targets consisted of four observations lines such as P-2 line {including
MICC-6, 7, 8), P-3 line (including MICC-10, 11), P-4 line (including MICC-12, 13, 14, and
however by referring to data on the physical properties of cores for MICC-12) and P--7 line (including
MICC-18, 20) in order of their locations from south. The analytical results of the observation lines
are mentioned below.
(P-2 linc): Fig, II-4-28
© As for models explaining IP anomaly, the existence of two kinds of models such as a high IP with
low resistivity model and a high IP with high resistivity model can be selected. The former
corresponds {o a chalcopyrite mincralization zone which was recognized to be located in hydrothcrmal
breccia in MJCC-7 at a depth of 120 to 160m, and the zone is recognized to continue for 200 to 250m
in the horizontal dircction. The high IP ‘with high resistivity model is distributed around the former
high IP with low resistivity zone;, and this model is assumed to correspond to a magnetite
mineralization zone since it shows high resistivity.
(P-3 line): Fig, 11-4-29
This is a survey line which traverses nearly the center of land sutface IP anomaly from cast 1o west,
Its high IP-with low resistivity model is assumed to be reﬂecle'd_ by the continuity of a chalcopyrite
mineralization zone which waé recognized to be located in two places such as inside hydrothermal
breccia in MJCC—IO:at a depth of 50 to 100m and inside phenocryst andesite in MICC-11 at a depth
of 70 to 100m. This minefalization’ declines on its western side, and is assumed to horizonfally
continue for about 3001'11'. A high IP with high resistivity model, which is assumed to be reflected by
the existence of a magnetite mincralization zone in the same as P-2 survey line, is developed around
this high IP with low fesistivity model. Since the high IP zone on the eastern side of MICC-11 was
_.c(mfimled to be inferior by the calculation of the models, the prospecting potential is low.
(P-4 line): Fig. U-4-30 _
A model consisting of a chalcopyrite mineralization zone is assumed to continue in both eastern and
western directions and was recognized to be located in hydrothermal breccia in MJCC-13 at a depth
of 50 to 70m as a high IP with low esistivity anomaly source of land surface IP. This zone is assumed
to continue for about 100m in each side of both directions. Based on the cross—sectional analysis of
this model, a high 1P with high resistivity zone is found to be devclo.ped above and below this high
IP with low resistivity model and on the castern side of the model, and a magnetite mineralization
zone is assumed to be distributed in a wide area.
(P-7 line): Fig.11-4-31

According to the cross—sectional analysis of this arca, a 30 to 50 Q'm dikc—shaped low resistivity
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model is assumed to exist between MICC-18 and MJCC-20, and this model can be compared with
a fracture Zone in the geological cross section, A dike—shaped weak 1P with high resistivity model is
assumed to exist on the castern side of MJICC=20, and according to the geological cross section, this
model corresponds to hydrothermal breccia accompanied by magnetite mineralization.

According to the combined results of the cross-scctional analyses mentioned above, a mineralization .
zone consisting of copper sulfide inside stockwork hydrothermal breccia is assumed to be developed
in and around MICC-7 as a high 1P with low _resistiviﬁy-anomaly source of land surface 1P, and the
depth of its upper surface can be assumed to be controlled by the depth of the oxidation zone. This
high IP with low resistivity ZORC exists together with a high ]P. with high resistivity zone, thét is, a
magnetite inineralizaﬁon zone in its vicinity. Both zones are assumcd to be closely related in the
creation of ore deposits.

In making a compariéon beiween the range of high 1P with low resistivity zomes, which was
cvaluated in the re~analysis, and the results of the past investigations, the range of the high IP with
low resistivity zone along P-4 observation line can be mentioned to have decreased to 1/3 while
MICC-8 was placed outside the high IP with low resistivity zone and MJCC-11 was placed inside |
the zone (Fig.11-4-32). |

According to the results of the cross—sectional analyses, the'high IP with low resistivily zone
regarded as the prospecting target is assumed to continue for a maximum of about 3001:1 from cast to
west near MICC-10. Since the continuity of the high 1P with low resistivity zZone can not be expected
on the eastern side of Cerro Negro mountain ridge, the prospecting potential should be judged to be

low.
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4-3-4 Correlation among physical preperty of each drill holes
In order to investigate the cause of abnormally high IP with low resfslivily as detected for the field
IP survey, here we study the correlation among the physical property of each drill holes. The features
of correlation among the physical property of each drill holes arc as described below.
(MJCC-6): Fig. 11-4-33 '
* Positive correlation is noted between IP and resistivity.
* Positive correlation is noted between IP and magnetic susceptibility.
* Positive correlation is noted between resistivity and magnetic- susceptibility.
* Positive correlation’ is noted between magnetic susceptibility and total iron content.
From the above data, the following are pointed out;
* Magnetite is considered as a possible cause of high 1P value.
The variety of resistivity is controlicd by the magnetite content. Iron mostly consists of magnetite.
MJCC-7): Fig, T1-4-34 _
* Negative correlation is noted between IP and esistivity value.
* Negative correlation is noted between resistivity and total iron content.
* Negative correlation is noted between resistivity and insoluble copper content,
From the above resulis, the following is pointed out:
* A drop in resistivity and high IP values seemi to have been caused by chalcopyrite.
MJCC-8): Fig. II-4-35
* Positive correlation is noted between IP and rgsistivit_y value.
* . Positive correlation is noféd between IP and magihetic susceptibility.
* Positive correlation is noted between mégnetic susceptibility and total iron contont.
* Negative correlation is noted between resistivity and insoluble copper content.-
From the above results, the following are pointed out:
* 1P and total iron content of this drill hiole depend on the magnefite content. However,
resistivity varies depending on the amount of chalcopyrite content.
MJCC~10): Fig, T1-4-36
* Negative correlation is noted. between IP and resistivity value.
¥ Negative correlation is noted between resistivity and iﬁsdlﬁble copper content,
whiie positive correlation is noted between magnetic susceptibility and insoluble copper content.
* Negative' correlation is noted between resistivity and total iron content/magnetic susceptibility.
* Positive correlation is noted betWeen magnetic susceptibility and total iron content.
From the above results, the following are pointed out:
* Resistivity of this drill hole depends on the chalcopyrite content.
* Total-iron contenis depend on magnetife content,

* Because of high IP against low resistivity values, high 1P values seem to have been caused by
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the invelvement of sulfide (especialiy chalcopyrite).
MJCC-11):  Fig, 11-4-37
¥ Negative corrclation is noted between 1P and resistivity value.
* Negative correlation is noted between resistivity and insoluble copper content.
From the above results, the following is pointed out:
* Resistivity of this drill hole depends on the chalcépyr_ite content,
(MJCC-12): Fig, 11-4-38
* Positive corrclation is noted between IP and resistivity. _
* Two scrics of IP and resistivity relations are found, each with positive correlation between them.
* Positive correlation is noted between total iron content and magnetic susceptibility.
From the above results, the following is pointed out: _
* 1P and total iron content of this drill hole depend on the magnetite content,
(MJCC-13): Fig, 11-4-39
* Negative correlation is noted between [P and resistivity value.
* Megative correlation is noted between resistivity and total iron content.
* Positive correlation is aoted betwéen metal conduction factors and total iton content,
From the above resuits, the following is pointed out:
* IP and resistivity of this drill hole depend on the suifide content (mainly chalcopyrite)..
MJCC-14): Fig, H-4-40
* Three series of 1P and resistivity relations are found, each with‘ positive correlation between them.
* Two series of IP and magnetic susceptibility relations are found, each with positivé correlation
between them. |
* Positive correlation is noted between tofal iron content and magnetic susceptibility.
* Three series of IP and total iron content relaiioné. are found each with positive correlation between
themn. '
From the above resulis, the following is pointed out: _
* 1P and total iron coﬁtent depend on magnetite content, However, owing to‘hi.gh IP value .
against low resistivity values, they also seem to have been under the iafluence of sulfide
(especially chalcopyrite),
(MJCC-16): Fig. II-4-41 _
* Positive correlation is noted between IP and resistivity valde.
* Positive correlation is noted between 1P and magnetic susceptib.i'i{ty.
* Negative correlation is noted between resistivity and insoluble copper content.
* Positive correlation is noted between metal conduction factors and insoluble copper content.
* Positi?e correlation is noted between fotal iron content and magoetic susceptibility.

From the above results, the following are pointed out:
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# 1P value of this drill hole depends on the magnetite content, while resistivity depends on the
chalcopyrite content,
* Total-iron content depend on tie magnetite content.
(MJCC-17): Fig, 1l-4-42 _
* Two series of TP and magnetic susceptibility relations are found, each with positive correlation
among them. |
* Negative correlation is noted belween resistivity and total iron content.
* Positive correlation is noted between metal conduction factors and total iron content.
From the above, the following is poin.ted out:
* VWhile 1P value depends upon the magneti.te content, resiétivity value is under the influence
- of sulfide,
(MJCC-18); Fig. 11-4-43
* Positive correlation is'not’ed between IP and resistivity.
* Two.series of IP and magnetic susceptibility relations are found, each with positive correlation
between- them. '
* ‘Positive correlation is noted between magnetic susceptibility and total iron content..
* Two series of resistivity and magnetic susceptibility rclations are found, cach with positive -
correlation among them.
From the above results, the following is pointed out:
* 1P, resistivity and total iron content depend on the magnetite content,
MJICC-20): * Fig, I-4-44
* Negative correlation is noted between resistivity and total iron content.
* Negative cormrelation is noted between resistivity and insoluble copper content.
* Positive correlation is noted between metal conduction factors and fotal iron content.
From the above results, the following is poiﬁted out:

* Resistivity of this drill hole depends on the chalcopyrite content.
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