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(1) Aim and coordination of drill hole

Dnllmg survey of Phase IT aimed to investigate two mineralized zones, the Q.Limonita Mineralized Zonc
and the Rio Junin Mincralized Zone.
The coordination, altitude, mc]matmn depth and Aim of cach hole were shown on the followmg table

_Llole Coordination .Mt_. Inc.| -Deépth | Ain
B1J-2 N36. 005 E760. 251 2123 | -90 | 151,50 | To confirm N¥-extension of {). Limoni ta

Hmerall?ed zone

tj_g 3 N3t 180 £760. 2711 2180 | -90 | 150.00 | The seme ain as WIT 2

13-4 N35. 895 E760. 4031918 | -60 148. 80 To confn"m NE-cxtension of Q Lionita

Hlnemllzed zane

IJJ*5N35890E760483 1918 —45 3{100{}T0 conflm S‘H~extcn51on of Q Lmomta
Hmerahzed zone,

IJJ-G N35850E750631 1860 -90 15050 ATo confn"m the mtenslty and thc lower
' ' linit of mineralization of Q.Linonita
mineralized Zone

NJ3-'] N35. 480° RT60. T1§ 1768 | 45 | 300,85 | To confirn ¥-extension of Rio Junin

Nineralized zone -

3 N35. 475 EI60. 754 1772 | -45 | 233. 45 | To confirm E-extension of Rio Junino .

Nineralized zone

W

h]]-QN35265Ei60T73 1730 90 1500{] To confira the 1nten51ty and ihke lowei

limit of mineralization of Ric Junin

mineralized Zone

() Geclogy and mineralization of each hole
The geology and mineralization of each hole is as follows:

MJd-2
0.00- 500m  Surface soil (none core)
5.00-151.50m  Granodiorite, pyrite dissemination, strong sericitization
MJJ-3
0.00- 5.00m Surface soil (none corc) : :
5.00- 56.50m  Granodiorite, weak pyrite dissemination, llmomhzanon and kaolinitization
56.50- 69.80m - Quartz porphyry, weak pyrite dissemination, moderate sericitization
69.80-140.70m  Granodiorite, pyrite dissemination, moderate sericitization
140.70-150.00m Quartz porphyry, pyrite dissemination, moderatc sericitization
MJJ-4

0.00- 205m  Surface soil (nonc core) .
2.05-76.60m  Granodiorite, remarkablc fractures,
chalcopyrite, pyrite, bornite and molybdenite in fractures
76.60- 86.00m  Quartz porphyry, remarkable fractures, :
- chalcopyrite, pyrite, bornite and molybdenite in fraclurﬂs
86.00-148.80m Granadiorite, strong sxhcxﬁcation, remarkable fractures, chalcopynte and pyrite
dissemination,
chalcopyrite, pyrite, bornite and molybdemte in fractures



MJJ-5

M6

MJJ-7

0.00- 5.00m
5.00- 22.70m

22.70-132.20m
132.20-220.10m

© 220.10-230.00m

230.00-273.90m
273.90-300.00m

“0.00- 2.00m
2.00-110.00m

110.00-135.00m
135.00-144.00m

144.00-150.50m

0.00- 3.00m
3.00-131.60m
131.60-142.40m

142.40-282.80m

282.80-300.85m

MJJ-8

MJJ-9

~0.00- 2.00m

2.00-158.80m
158.80-176,60m

176.60-206.60m

206.60-233.45m -

0.00- 10.00m
10.00- 40.50m

40.50- 43.70m
43.70-112.80m

112.80-119.501m -

119.50-126.70m
126.70-130.40m
130.40-150.00m

Surface soil (none core) -

Granodiorite, remarkable fractnrcs,
bornite, chalcopyrite and pyrite in fractures
Quartz porphyry, pyrite dissemination
Granodiorite, remarkable fractures,

- pyrite and chalcopyrite in fractures
Quartz porphyry, pyrite dissemination, chlorite in fractures
Granodiorite, pyrite dissemination, chlorite in fractures

Quarlz porphyry, chlorite in fractures

Surface soil (none core)

Granodiorite, strong Sl]JClﬁcatIOll, remarkable fraclurcs, chalcopyrltc and pyrite

dissemination, -

chalcopyrite, pyrite, bormte and molybidenite in fractures
Quartz porphyry, pyrite disseinination,

pyrite, chalcopyrite dnd (molybdcmte) in fractures
Granodiorite

Quartz porphyry

Surface sml (none corc)

Granodiorite, pyrite and chalcopyrite dmemmatlon chlonte ﬁlm

Melanocratic rock (dike?)

Granodiorite, pyrite dissemination,

pyrite, chalcopyrife and (molybdenite) in fractures

Quartz porphyry, moderate chloritization and epidotization

Surface soil (none core) :
Granodiorite, strong silicification, remarkable fractures,
bornite, chalcopyrite and molybdenite in fractures
Quartz porphyry, strong silicification, remarkable fractures,

chalcopyrite, molybdenite and (bornite) in fractures

Granodiorite, strong silicification, remarkable fractures,

- bornite, chalcopyrite and pyrite film and/or dissemination
Quartz porphyry, strong silicification, remarkable fractures,

bornite, chalcopyrite and pyrite film and/or dissemination

Surface soil (none core)

Granodiorite, pyrite and chalcopyrite dissemination,

bornite, chalcopyrite and molybdenite in fractures
Quartz porphyry, pyrite and chalcopyrite dissemination
Granodiorite, pyrite and chalcopyrite dissemination,
bornite, chalcopyrite and molybdenite in fractures

Quartz porphyry, pyrite and chalcopyrite dissemination,
“ bornite, chalcopyrite and molybdenite in fractures

Granodiorite

Quartz porphyry

Granodiorite, pyrite and chalcopyrite dissemination,
bornite, chalcopyrite and molybdcnite in fractures



Geological corrclation between drill cores and outcrops is ﬁgurcd out in Flg 11-1-4(1} to (4). According to
these figures mineralized parts tend to be abundant ncar and tn the vicinity of Quartz Porphyry stocks and/or
dikes.

In order to clarify an extension of mmerahzatlon of the Q.Limonita mineralized zone, five (5) drill holes
were carried out: one for i mvesugatmg northeastern part (MJJ-4), Next three for weéstern part (MJJ-2,3 and 5),
and the rest for the lower limit in the depth (MJJ-6).

(Q.Limonita Mineralized Zone) '

As the result of the drilling survey, mineralization tends to dommate in the northeastern part (MIJ- 4),
toward a direction to the Q.Verde Mineralized Zone. The hole MJJ-4 penetrated through "fracture-zone" in
which Chalcopyrite, Bornite, (Chalcocite), Molybdenite and other ore forming minerals were rccogmzcd to be
abundant or common. Silicification and argillization (scricitization) were predominant in the central part of
*fracture-zone" and their vicinity. These fracture zones are considercd to have close relation with faults and
lincaments. Drill holes MJJ-2 and 3, which locate in the northern part of MII-1 (Phase I), were camed out to
proceed further investigation in the westcm part mainly.

Drill hole MJJ-5 was carried out fot investigating’ ‘the southwestern part of the same mmcrahzed Zone,
especially at the lower fevel than that of the bottom of MJJ-2 and 3. These holes proved that in the shallow part
(upper part of the crest) sulfide minerals had been leached out and argillized zone extended through
weathering, Below the leached out level, primary sulfide minerals became common on the drill core, however,
predominate Pyritc in stcad of Chalcopyrite. Ratio of Chalcopyrite/Pyrite can be cxpected to increase at lower
level. Though MJJ-5 contained a short interval of good mineralization (grade between 0.1 and 3.7 % Cu), this
mineralized part was cut by Quartz Porphyry stock which has few fracture.

MJJ-6, which was carried out for investigating the lower limit of mineralization, proved that consrstent
mineralization and argillization continue from surface to the bottom. This alteration was classified in phyllic
alteration zone according to the laboratory analytical data (Appendlces 1,2 and 3) Ore assay averages 0.167 %
Cu from 4 m through 150 m in depth. .
(Rio Junin Mineralized Zone)

As the results of the survey of the Rio Junin Mineralized Zone, three (3) drill holes were carned out: one
for investigating eastward (MJ3J-8), next for westward (MJJ-7), and the rest for the lower lxm:t in the depth
(MJJ-9).

While drill holes had not yet conflrmed the eastern fimit of mmerahzed 70ne, mmerahzanon on the cofes
tend to predominate to the castward direction judging from conditions of minéralization and argillization
observed near the bottoms. Drill hole MJJ-7 confirmed that mineralized part continued about 200 m interval of
core. Near the bottom of the hole this mineratized part was, however, intersccted by non-mineralized Quartz
porphyry stock. The rmnerahzed part recogmzed was between 145 m and 160 m in’ depth w1th the grade of 0.10
% Cu in average. -

Drill hole M1J-9 proved also that mmerahzahon and alteratmn continued consnstenlly from the surfacc to
the bottom.Ore assay averages 0.20 % Cu from 10 m through 150 m in depth. Though ore assay tends to
fluctuate below 130 m of the hole, Chalcopyrite-Pyrite minerals exist from the surface to the bottom. The
mineralization and alteration were classified in Phyllic altération zone based on laboratory analysis data
{Appendices 1,2 and 3).

Therefore, mineralization is expected to extend further to a deeper lcvel than the bottom level of the drill
hole MJJ-9.
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1-3 Consideration

The metallogenetic process of above three mineralized and alteration zones are considered as follows: The
trend of granodiorite batholith(Apuela-Nanogal batholith) is the N-§ or NNE-SSW directions which is the
same of the direction of Andes as a large structure. The distingnished direction of NE-SW and NW-SE of the
lineaments is medium scaled structure. They are considered to be conjugate sct. And, these three structures are
presumed to have existed as a basement structure for quartz dioritc magma which rose through the structures
and formed stocks, -

~ The Central Zone of Junin arca is considered to be a place where these structoral and igteons activity
concentrated. The radivs lineament develops from the area of the juncture of Q. Limonita and Q.Crisocolla.
These fracturcs can be considered to have been the weak structure, and which have been intruded by porphyry
accompanicd with ore solution. By the mineralization and alteration of Type I together with Type Il which
occurred in this unique place, each type of ore deposit was formed (Type I and Il'are considered to be
porphyry-copper type).

The mineralization was finished by the acnd:c hydrothcrmai alteration of Type Il in the fmal stage. After
that, the secondary copper mincrals are crystallized by the local circulation of ground water, however, oxidation
zone or the zone of secondary enrichment are presumed not to be formed, because of extreme shortage of
pyrite, (howaver the zone of secondary enrichment was formed in Q. Crlsocolla mineralized zone, because the
leaching progressed along the fault).

By the structural analysis of the fractures Type IT and JII, the thrust from the deeper part of Q Verde toward
the surface is presumed.

Y [






Chapter 2 Surrounding Zone of Junin Area

Detailed geological survey and rock geochemical survey were carried out in an arca of 4 km? for Phase Il
survey, which is composed of the following three mincralized zones: Q.Cristal-Branch; Q.Esperanza;
Q.Fortuna, These mineralized zones were delineated from the Phase I's survey result.

2-1 Geological Survey

2-1-1 Purpose and Method of Geological Survey

The purpose of the survey is to clarify the size and occurrence of the above-mentioned mineralized zones,
and to disclose the source of the gcochemical anomalies of stream sediments of the Phase I's survey resuits.

Before the survey, a map on a scale of 1:5,000 was made by enlargement of the existing topographlc ntap on
a scale of 1:10,000 , and route map was also made based on this map. The survey routes were decided with
careful examination of the existing data. Aerial photographs were fully used in this survey. During this route
survey, rock samptcs were taken along the routes for geochemical survey.

Geological map is shown in F:g 1-2-1 and PLII-2-1, and geological profile is shown in Pl 1I- 2-2 The gencral-
ized colummnar section is shown in Fig.I1-2-2.

The samples for various analysis and tests were collected after due consideration. The sampling points are
shown in PLII-1-1. The results of the analysis and the tests are described in. tlns report and also listed up on
appendix.

2-1-2 Geology and Geological Structure
Geology of this area mainly consists of granodiorite((Gd) which forms batholith, and chonte porphyry(Dp)
and quartz porphyry(Qp) both of which intrudc into the batholith as stocks,

N Granodlorne(Gd) :

Granodiorite forms Apuela-Nanegal batholith which distributes almiost through the survey arca. This rock
shows medium grained, dotted pattern of hornblendes and biotites. The granodiorite batholith includes mafic
tuff of Macuchi Formation and its hornfels as xenolith in Q.Esperanza and the upper reaches of Rio
Chalguayacu in the western outside part of the arca.

(2) Diorite porphyry(Dp)
Diorite porphyry distributes in two places in the Fortuna mineralized zone. The rock intrudes into
granodiorite bathohth and forms stocks with about 400 m in longitudinal diameter.

(3) Quartz porphyry(Qp) '

Quariz porphyry distributes in the Q.Cristal-Branch and Q.Fortuna mineralized zones. The rock intrudes
into granodiorite batholith and diorite porphyry stock, and forms dikes of several 10m in width. In the Fortuna
mineralized zone, the largest distribution of this rock forms stock with about 1.7 km in longitudinal diameter.
The distributional density of quartz porphyry of the Surrounding Zone is rougher than that of the Central
Zoune. '

These three fypé of rocks were classificd in magnetite series. According to the result of isotope age
determination with K-Ar method, the age of granodiorite showed middie Miocene of ’I‘ertlary Period, while
those of porphyrics showed later Miocene of Tertiary (JICA/MMAL).

{4) Geological Structure
Lincaments develop as the conspicuous geological structure in this survey area. The lincaments were
extracted by the analysis of aerial photographs on a scale of one to sixty thousand, and were drawn in
geological plan map (Fig,J1-2-1 and PL1I-2-1).
" The comparatively long and distinct lincaments i in this Zone were developed with the direction of NW- SE
E-W to WNW-ESE, NE-SW and N-$ in the Q.Cristal-Braach mineralized zonc, and NE-SW and NW-SE in
 the Esperanza and Fortuna mineralized zones.
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2-1-3 Mineralization and Alteration
Characteristics of each migeralized zone are as follows:

(1) Q. Crlstal Branch mineralized zone (Fig.I1-2-3(1))

The geology of the mineralized zone is underlain by granodiorite with some ¢ small dikes of quartz porphyry.

Iii this mineralized zone, the Type I, Type 1A and Type IIB are recognized.

The Type 1 mineralized zones are distributed in the eastern part, and consxst of d:ssemm&non nctwork and
film of pyrite-chalcopyrite within the silicified and argillized zones along faults and/or dikes of quartz. ‘porphyry
with direction of NW-SE. The widths of the mineralized zones are narrow and several meters, but the lengths
250 m in maximum. As to the wall rock alteration, the mineral assemblage of quartz-sericite was detected by X-.
ray diffractive analysis. The assemblage belongs to that of phyllic alteration. According to the ore assay result,
sample number D2066 shows 0.78 % Cu and 3.7 g/t Ag. .

The type 1T mineralizéd zone is distributed in the western part. The characteristic indicates intermediae
between the Type ILA and Type IIB on the basis of the following occurrence; large amount of sulfide minerals
are observed but qﬂartz-outnumber_s clay as gangue minerals. The mincralization continues intermittently
between 400 m with 30 cm in vein width. The wall rock alteration beside the veins belongs to phyllic alteration.
The maximum ore assay results are as follows: 10.53 % Cu obtained from sample number B2096 and 114 5 gt
Ag from sample number B2099.

(2) Q. Esperanza mineralized zone (Fig.I-2-3(1))

The geology of the zone consists of granodiorite. Accarding to the geological data of outside zone, however,
dikes of quartz porphyry are supposed to intrude into granodiorite in the deeper part. '

The mineralized zone belongs to the Type I, and is recognizcd on an area of 1 m or more in vein width and
1 km in length along the (3.Esperanza. The strike of vein has NE-SW direction, and dipping to the southeast
with 70° in the west, 55 in the center and 85° in the east.

As to the vein characteristics, the Type I1A is recogmzed at hangmg wall and the Type IIB at foot, wall from
western to central parts, while the opposite occurrence in the east. The vein widih of the Type 1A is 1.3 m to
0.6 m, and that of the Type IIB 0.6 m to 0.2 m. Some branch veins with several ¢m in vein width are found in
the west (Fig.JI-2-4).

Silicification and argillization belongmg to phyllic alteration are marked as wall rock alteration beside the
veln,

Cre minerals of the Type HA consist mainly of pyrite and chalcopyrlte w1th a small amount of tetrahedrite,
bornite and chalcocite. According 10 the ore assay results, ore grade of the west (lower reach) is bigher than
that of the east (upper reach): 13.98 % to 1.16 % Cu (10 % in averagc) 42 gft to 0.1 g/t Au, and 43.7 g/t to 3.6
gft Ag (20 g/t in average).

{3) Q.Fortuna mineralized zone (Fig 11-2-3(2))

The geology of the zone is underlain by grauod;onte and stock of quartz porphyry w1th 1.7 km in Iength

The main part of the mineralized zone is distributed on an area of 600 m (length) x 200 m (width) with 200
m in altitude difference in the central part of the zone, and consists mamly of the type I accompanied by the
Type 1A and Type 1iB.

The Type I contains dissémination and network of chalcopyrite-pyritc- (molybdemtc-bormte—chalcocatc)
strongly silicified granodiorite. The wall rack alteration belongs to phyllic alteration.

The Type A consists of chalcopyr1te-pyr:te~tetrahedrltc-clay vein with 10 cm in vein width distributed in
southern limit of the main mineralized zone. The vein strikes N30°W and dips 80° to the west.

The Type 1IB is recognized at several place.s and is composed of quartz veins associated with the same ore
mincrals as those of the type L. The strike of vein is NE-SW direction and the dlppmg to the southeast with 40° -
to 50°,

According to the ore assay results, samples of the Type I show 1.99 % to 0. 50 % Cu (0 9 % in average), and
3.4 g/t or less. Cu content of the sample from the type {TA is 2.26 %.

In stock of quartz porphyry, no copper sulfide mmerals except pynte is observed in dissemination and
veinlet,

The Type HI alteration distributed from the Central Zone is rccogmzed in the northwestern part.

2-2 Geochemical Survey



LEGEND

Granodiorite

P NSV SIS N7
\ _

g

@Se 5

= 7
(((
R :
N \N
A t
N >
~—

500m
1 1 L

L
A Fig.H—?ES(l) Mineralized and alteration zone map
of the Q.Cristal-Branch and Q.Esperanza
mineratized zoncs,Surrounding_zone,Junin area

—55~56—



I T —
ey
\)\\,Lf\ R

_ = K\ _

&
o

LEGEND

vas
o

ttttttttt

J))f Alteration zone

R N W
= j ( J’QM"W // 164 7.6

5 S\ i

R

51 = S’ ey
- ;

=

72 % S/ 7
f]

aal







ezueiadsg D 241 Suore domyno u. H_oﬁﬁ uﬁ_ 3O Uoays [eo0[03)  p—Z-II'S1 " pbymey _
12ds7°0 3y Te 10 pazife : . . . tx*s} [vize] N/

W gt) PO (k) BuRE 1jin vou ;..w )

S{gisap () 1

T T T i -
B ¢ - HOM 1004 1 M3 . S ) W d (Hxs) [EiZE]

0z 0ot
S lioa buibuoy 2 MK - ! En.&Vuk.e
' owauoug e @ 140 9'0) M &-1ng « (do) Gz /+ + LHATRS [Kat)L!IZ §
. : . : {2) o Yl s s mH (B) = \U AR
. (g "0) AnS~2ip 1104 4004 / {201 ) *a 10§ 2 (D) [121Zg] -
() B0 (R 115 « MM (X9) Bﬁuw 08 +
4
{8)B10 (21115 : @ 1 { o) [22T2Y SR
609305 K3 2N

AgBUBg

. o
(+wWi)A .::u.. ins 1(d0) OB E] lw :._?\amﬂ WP RGB! ua/.“a“:
o

- AB4UD oWy - B3 (R ) Bunt (€] 1S 1 MH { m:I\ ydom xanloE:
“Raba0 (2 s o vu;V\+ weyang] . ?_n.:,a&o_f,_..mb\
el Y |
e A - {do; [EZTzE]
(='wg'p) A g {dd) Immu DU Rp e —Ew ou_:;wnuaov
WAL S0P hd {RIBID(Z) v s M txo[izizd] / . + ¥
. . ) nE:NB nn \» .+..+|||. +
u
(wZ'D}n Tho : oA SuBULY /{ugeg) aing, (do) [OnIEE) 1%zym ._:_ RN (2 ,a
1Wip Lg. ()80 (£) 115 : Mg {x9)|&i2 g o nn:_m et
{RS'Q) AINS 5 [dO) {egiz B
e NS 2o (L)BP (L) 1S KM (X9 ceizs
w s 5 2 . \+ A opy uphiupwy) :[0) (21249
Wz 1 o (21842 n3 (9 Torms
3§ @——2 MN < :
R -

¥ Mgy o.

X..;.:Z

.5..2\_\\ ' .

{waD}a _nww

<EE-] 0404d >




2-2-1 Purpose of Geochemical Survey

The purpose of the geochemical survey is to clarify the dispersion of elements related with mincralization
and alteration of rocks in this area, and to delineate any promising mineralized zone.

2-2-2 Method of Geochemical Survey

(1) Sampiling and preparatlon of samples : :

The amount of 215 rock samples were evenly collected at the outcrops in tho valleys in general and on the
ridges in local over the whole area during the gcologlcal survey (PLII-1- 1) The average mtorvals betwieen' the
sampling points is about 100m.

Several small pieces of rocks were collected within the area of about 1 {0 2 square meters of cach sampling
outcrop, and total weight of rock sample was over 500 grams each. Geology, type of alieration and hardness,
cte. were recorded in cach samplmg point.

. The secondary minerals were eliminated from the samples to make sample be weighed 300 g apprommatcly
After crushing and preparing them individually, 50 g of sample was gathered each by the one fourth method to
analyze them chemically, and another 50 g was also kept each for spare. . -

(2) Chemical analysis

Chemical analysis was carried out in Geotechmcal Laboratory of BEC. The target elements were six {6)
such as Cu, Pb, Zn, Au, Ag and Mo,

The method of chemical analy51s and the dotccnon limit for each element are shown on Tab.1I-2-1. The
results of chemical analysis are listed up on Appendix 5.

{3) Data processing

{i) Umvanate analysis : 4

Statistic processing of chemical analys1s data was carned out w1th computcr. The data less than detection
limit assumed to be a half value of the detection limit. Since samples associated with the Type II mineralized
zone of this Zone outnumbered those of the Central Zone, samples from only the Surrounding Zone except
those of the Central Zonc were processed in a lump. The statistical analysis are shown on Tab.11-2-2. In
comparison with the results of the Central Zone, those of this Zone arc as follows: mean value of Zn and Ag
slightly high, mean value of Mo slightly low, and maximum value of Zn, Au, Ag and Mo high,

Correlation coefficient was calculated in order to clarify the relationship among each element (Tab II-2-3,
and Fig.II-2-5). According to the calculation result, the correlanon of Au-Ag, Cu-Ag and Ag-Mo was proved to
be good and those correlation was more than 0.5.

Exploratory data analysxs(EDA) method, which was proposed by Kurzul, H, {1988), was adopted in order to
decide the threshold value to detect the geachemical anomalies. Histogram and boxplot were made on the data
processed for each component (Fig.11-2-6). According to these data processing, the threshold value was

~decided to be the vahue of upper fence and supplemental threshiold to be that of upper wisker (Tab.I1-2-4).
The threshold value of Cu, Zn, Au and Ag of this Zone was slightly higher than that of the Central Zone, while
the threshold value of Mo slightly lower,

(ni) Muitivariate analysis _

Factor analysis method was applled for examination of the relationship among the olcments and
mineralization or characteristics of country rock by the chemical analysis data of the samples.

Data was processed with computer by Varimax rotation method. As the result, such two factor'i as 1)
Cu-Mo-Au-Ag and 2) Pb-Zn were extracted. According to the result of the Central Zone, the following three
 factors were proved: 1) Cu-Mo-(Ag), 2) Pb-Zn-(Mo), and 3) Au-Ag. ‘The difference of factor seems to be that
of the amounts of samples associated with the Type II mineralized zone. Factor loading, communahty and
factor score are all shown on Tab.II-2-5.

Factor score, which would indicate how high relationship between mineralization and target elements would
each sample obtain, were allocatcd on samples individually. The samples, absolute value of factor $COre more
than 1, were extracted and examined which relationship could be expected between the factor score and the
_ geology and/or mineralization in thls report.



Tab-2-1  Method and detection limits of chemical analyses

Sample | Elements Nethod Detection
media | _ _ limits
Cu Inductively coupled plasma 1 ppm
emission spectrometry

Pb ditto 1 ppo

In | . ditto _ 1 ppm

Rock Au Aomic absorption spectroscopy | 1 ppb
Ag ditto . 0.2 ppm

Mo Inﬂuctively coupled plasma 1 ppo

emission spectrometry
Fe ditto : 0.01 %

S - ditto - _ 0:001 %

Tab.1I-2-2  Summary of statistical analysis of rock geochemical data,
~ Surrounding zone,Junin area

Geologic | Elements | Mean | Variance | Standard | Hin, Max, - | Meani28.D
uhits - Lfieviation : _
Gd, @ | Cu (opw) | 132.5 | 0.563 0.751 {4.0 |18,060.0 | 4,202.1
& Dp. Pb (ppm) | 3.9 | 0.21 0.459 0.5 120.0 31.9
®=215) |Zn (oppm) { 28.4 | 0.329 0.573 12.0 | 2.627.0 411.9
Au (opb) | 1.5 | 0.429 0.655 [0.5 474.0 30. 7
Ag (opm) | 0.34 0.352 0.593. [0.10| - 37.00] 5.9
Mo (ppm) { 0.9 | 0.316 0.562 (0.5 | 430.0 12.3

_61_



Tab.II-2—-3  Correlation of six elements of rack geochemical data,
' Surrounding zone,Junin arca |
ou | e | oz | au | Ag | o
o | Loo| -
Pb | 0.316| 1.000
Zn 0.0901 0.359{ 1.000
Au 0,422 | 0.359]-0.209 | 1.000 _
Ag 0.617{ 0.428 | -0.028 { 0.633 | 1.000 .
Mo | 0.469] 0.045|-0.204| 0.478| 0.520] 1.000

Tab.ll-2-4  Results of the EDA analysis of rock geochemical data,
Surrounding zone,Junin area

Elenents | Median | L. fence | L. wisker | L. hinge U, hinge | U, wisker | U, fence
Cu(ppn) | 124.0 | -395.0 | 25.0 34.0 | 3200 | 519.0 | 749.0
Pblppw) | 3.0 | 55| 2.0 2.0 | 7.0 ] 10.0 14.5
Zn(ppm) | 30.0 | 76.5 [ 7.0 | 120 | 7L0 | 8.0 | 159.5
fuppd | 0.5 1 4.8 | 0.5 0.5 | 4.0 6.0 9.3
AgCppm) | 0.201 -0.80| 0.10 0.10 0.70| 120 1.60
No(ppm) [ 0.5 0.5 | 05 | 0.5 0.5 2.0 0.5

Tab.11-2-5 Results of factor ahaiysis of rock geochemical data,
Surroundir_ig_:zone,lunin arca

Elements - Factor - | Communality
| ]2 -

L 0.691 | 0.234| 0.5322

Pb. 0.346 | 0.608 | 0.4891

Zn -0.150 | 0.653 | 0.4491

Au 10.765 | -0.022 | 0.5856

Ag 0.811 | 0.177] 0.6898

o 0.674 | -0.214 | 0.5003
' Contribution | 71, 40% | 28. 60%
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2-2-3 Results of Geochemical Survey
(1) Geochemica! anomsely In each element

Geochemical épomaly méps (Fig.11-2-7) were madc .by examining of distributions of such concentration as
Cu, Pb, Zn, An, Ag and Mo with EDA method of univariate analysis.

Copper{Cu): Concentration of copper showed a variation from the minimum valae of 4 ppm to the maximum
value of 18,060 ppm. The distribution map of high concentration was madc as shown in Fig.JI-2-7(1) based on
the upper fence value (749.0 ppm) and upper wisker value (519.0 ppm).

Anomalous zones over the threshold of upper fence were delineated on some parls corresponding with the
following mincralized zones: the Type 1 of eastern part of the Q.Cristal-Branch; the Type I of western part of
the Q.Cristal-Branch; the Q.Esperanza; main part of the Q.Fortuna,

The anomalous zones of the Q.Cristal-Branch mineralized zone consist of 10 samplmg points 1ncludmg
seven sampling points between 1,321 ppm and 7,739 ppm with 18,060 ppm as maximum. :

The anomalous zone of the Q.Esperanza mineralized zone conlams six sampling points mcludmg four
sampling, points between 2,150 ppm and 6,323 ppm.

The anomalous zone of the O.Fortuna mineralized zone is composed of 15 samphng points including 13
sampling points between 1,247 ppm and 17,877 ppm ‘

Lead(Pb): Conicentration of copper showed a variation from the minimum value of 1 ppm to the snaximum
value of 120 ppm. The distribution map of high concentration was made as shown in Flg 11-2-7(2) based on the
upper fence value (14.5 ppm) and upper wisker value (10.0 ppm). ‘

_Anomalous zones over the threshold of upper fence were - delinedted on some parts correspondmg w1[h the
followmg mineralized zones: castern and western sides of the Type I of eastern part of the Q.Cristal-Branch;
the Type I1 of western part.of the Q.Cristal-Branch; eastern half of the Q.Esperanza; outsuie of main part of
Q.Fortuna.

- The anomalous zones of the Q.Cristal- Bran{,h mineralized zone consist of 12 samplmg points mcludmg 106
ppin as maximum.

The anomalous zoue of the Q.Esperanza mineralized zone contains three sampling points mcludmg 58 ppm
as maximum,

The anomalous zone of the Q.Fortuna mmerahzed zone is composed of 11 sampling pomts mcludmg 120
pprn as maximum,

Zinc(Zn): Concentration of copper showed a variation from the minimum value of 2 ppm to the maximum
valuc of 2,627 ppm. The distribution map of high concentration was made as shown in Fig.11-2-7(3) based on
the upper fence value (159.5 ppm) and upper wisker value (87.0 ppm). -

. Anomalous zones over the threshold of upper fence were delineated on the same parts as thosc of Pb in the
Q.Fortuna mineralized zone. However, anomalous zone in the Q.Cristal- Branch mineralized zone was limited,
and no anomalous zone in the Q.Esperanza mineralized zone.

_ The anomalous zone of the Q.Fortuna mineralized zone is composcd of 11 samplmg pomts meludmg 2,627

- ppin as maximim. .

- The anomalous zone of the Q Crlstal Bra,nch mmerallzed Zone contams five sampling pomts

Gold (Au) Concentratmn ef copper shov.'ed a vanatmn fmm the minimum value of 1 ppb or less (detectmn
limit) to the maximum value of 474 ppb. The distribution map of high concentration was made as shown in
Fig.11-2-7(4). based on the upper fence vatue:(9.3 ppb) and upper wisker valve (6.0 ppm).- C

Anomalous zones over the threshold of upper fence were delineated on the following zones: zone mciudmg
the Type 1 of eastern part of the Q.Cristal-Branch; zones including the Type 1 of western part of the Q.Cristal-
Branch, and extendmg to the southwestern and southern parts the central and northern paris of the
Q. Esperanza; main part of the Q.Fortuna. |

The anomalous zones of the Q.Cristal-Branch rmnerahzed zone consist of 16 samplmg points mcludzng 474

ppb as maximpm.

The anomalous zone of the Q. Esperanza mmerailzed zone contwns three sa.mphng points, and 13 sampling

points in the Q.Fortuna mineralized zone.



Sliver(Ag): Concentration of copper showed a variation from the minimum value of 0.2 ppm or less (detection
limit) to the maximum value of 37.0 ppm. The distribution map of high concentration was made as shown in
Fig.11-2-7(5) based on the upper fence vatue (1.60 ppm) and upper wisker value (1,20 ppm).

Anomalous zones over the threshold of upper fence were dclmcatcd on some parts correspondmg with
thosc of Au.

The anomalous zones of the Q.Cristal-Branch mineralized zone consist of e1ght samphng pomls including 37
PP as maximum,

The anomalous zone of the Q.Esperanza mineralized zone coniains six samphng points, and 20 sampling
points in the Q.Fortuna mineralized zone. .

Molybdenum(h’io) Concentration of copper showed a varjation from the minimum vatue of 1 ppm (detcction
limit) to thc maximum value of 430 ppm. The distribution map of high conccntratlon was made as shown in
Fig11-2-7(6) based on the upper wisker value (2.0 ppm). -

- Anomalous zones over the threshold of upper wisker were delincated on some zones of the following
mingralized zones: the similar zones to those of Cu in the Q.Cristal-Branch and the Q.Fortuna; the limited zone
in the Q.Esperanza.

The anomalous zones of the Q.Cristal- Branch mmcrahz:cd zone consmt of 15 samplmg pomts mcludmg 58
ppm as maximum,

The anomalous zone of the Q.Esperanza mineralized zonge contains five samphng pomts

The anomalous zone of the Q.Fortuna mineralized zone is composed of 26 samplmg points mcludmg 430
ppm as maximur,

(2) The results of factor analysis _
The following two factors were proved by factor analys:s of Varimax rotation method in multwarlatc
analysis.
The first factor : Cu—Mo—Au-Ag
The sccond factor: Pb-Zn

(:) The first factor: Cu-Mo-Au-Ag

- The distribution map of high factor score more than 1.000 is shown in Fig 11-2-8(1). The dtstrsbunon ZONEs
of high factor score are delmcatcd in the center of the Q.Cristal- Branch Q. Esperanza and Q.Fortuna
mineralized zones.

“{iiy The secoud factor: Pb-Zn
The distribution map of high factor score more than 1.000 is shown in Fig. 11:2- 8(2). The distribution zones
of high factor score are recognized to be scattered outside of each mineralized zone.

2-3 Consideration

The Q.Cristal-Branch, Q.Esperanza and Q.Fortuna mmerahzed Zones are dlstnbuted in the Surmundmg
Zoe of Junin area.

‘The Q.Cristal-Branch mineralized zone is divided mto east and west mmerahzed zones. The former consists
mainly of type 1, the latier type 1L

Q. Esperanza mineralizes zone contains vein deposit bclonglng to type I1, Thc mmerahzatmn is observed on
an-area of 1 m in vein width, 1 km in length and 120 m in altltude difference, in the Q Esperanza ‘Average ore
assay result is 10 % of Cu and 20 g/t of Ag. :

Q.Fortuna mineralized zone con51sts mamly of type T and a few type IT which is dxstnbuted on an arca of 600
m in length, 200 m in width and 200 m in vertical difference. Average orc assay result is 1 % of Cu.

The distribution pattern of geochemical anomalous zones limited extent of mineralization, and were
corresponded with those of mineralization and/or alteration. For instance, Cu-Mo geochemical anomalous
zones were delineaied over obvious mineralized zones, while Pb-Zn geochemical anomalous zone were
scattered around the mineralized zone. Stream sediment geochemical anomalies of the Phase I survey and rock
geochemical anomalies of the Phase II survey resulted from eack mineralization.

— 6ﬁi
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Chapter 3 Rio Magdalena Zone of Cuellaje Area

'Deta_iled gcologica1 survey and rock geochemical survey were oarried out in an area of 4 km® for Phase II
survey, which includes new porphyry copper mineralized zones delineated by the Phase I's sucvey.

3-1 Geological Survey |

3-1-1 Purpose and Method of Geological Suwey

The purpose of survey is to clarify the size and occurrence of the above-mentioned mineralized zones.

Before the survey, a map on a scale of 1:5,000 was mads by enlargement of the existing topographical map
on a scale of 1:25,000, and route map was also made based on this map. The survey routes were decided with
careful cxamination of the existing data, Aerial photographs were fully used in this survey. During this route
survey, rock samples were taken along the rontes for geochemical survey.

Geological map is shown in Fig.IT-3-1 and PLII-3-1, and geological prof;ic is shown in PLII-2-2. The
generalized columnar section in FigJI-2-2. :

The samples for various analysis and tests were collected after due consideration. The samplmg pomts are
shown in PLII-3-3. The results of the analys1s and the tests are described in thls report and aiso fisted up on

appendix,

3-1-2 Geology and Geo!og:cal Structure

- The geology of this area consists of granodiorite. mamly which forms batholith as the same one distributed in
Junm area, stock to dike of andesite porphyry(Ap), and dike of quartz porphyry(Qp) and diorite porphyry(Dp)

which intrude into granodiorite.

{1) Granodiorite(Gd) :

The Granodiorite shows grayish color and is mcdlum gramed and includes bietite > hornblendc as mafic
minerals. The rock is generally the same as that of Junin area, though some rock body is observed to contain
few horablende parﬂy

The microscopic observation of typlcal rock is the followmg (Appendlx 1)

Granodiorite(B2024) -
Location: central part -
. Texture : holocrystalline :
Main and acccssory minerals : plag10clase:> quartz> bxoute:» K—feldspar> apatitc, ailamte sphene, opaque
mingrals
Alteration minerals: chlonte epldote, albite,sericite
Plagioclase is pamally albmzed and epndottzed and biotite is shghtly altercd to chlorite and epxdotc

{2) Andesite porphyry(Ap) . ' ‘ '
Andesite porphyry distributes in the branch of Rio Magdalena of the central part as stock and in the
southeastern and northwestérn parts as dikes. In the former, the elliptical distribution of apprommately 120 x
60m is located the eastern limit of the Rio Magdalcna-Branch mineralized zone mentioned bellow. The rock
shows felsic and includes plagioclase phenacrysts. ln the latter, the rock includes plagioclase phenocrysts of
several millimeters in greenish glassy groundmass, . _
The microscopic obsérvation of typical rock is as follows (Appendlx 1);
Andesite porphyry(C2006) :
.Location: southeastern part
Texture : porphyritic
Phenocryst: plagtoclase> hornblende > quartz, (biotite) > opaque minerals
- Groundmass: glass > plagioclase > quariz _
Alteration mirerals: chlorite, epidote > quartz, sericite -
Biotite is completely altered to chlorite. Plagioclase of phenocryst and groundmass is replaccd by albite and
cpxdote :



(3) Diorite porphyry(Dp) . - : ' :

Diorite porphyry is observed as several dlkcs in the Zone. Outs;dc of the Zone, however the rock is
distributed comparatively wide in the eastern part of 400 x 250 m along Rio Cristopamba, and also distributes
as small dikes with the ENE to NNE direction along the Q.San Joaquin of the southern part and the
southeastern part of Cuellaje village. The lithology is similar to andesite porphyry, but its groundmass is much
holocrystalline and coarser. Some part gradually changes to granodiorite in the northeastern part outside the

survey area.

(4) Quariz porphyry(op) : - ‘ :

- Quartz porphyry ceetirs as scvcral small dl.k(‘,‘; w;thm the Zoue, wlulc as large dlkc with the scale of 300'm x
20 m and the direction of NE-SW at the juncture of Rio Cristopamba and Rio Magdalena of the eastern
outside. The rock is grayish white color and compact, and includes quariz phcnocrysts of 1 to 2 mm'in dmmeter

in glassy groundmass.

These four kinds of rocks are classified in granodiorite, I-Type and magnetite scries. According to the
result of isotope age determination with K-Ar method, the following results were obtained; 13.0 + 0.6 Ma for
grapodiorite, 11.1+.0.6 to 10.4 + 0.5 Ma for andesite porphyry and 8.8 +0.4 Ma for quartz porphyry '
(JICA/MMAJ,1992). These ages shows middle to later Miocene of Tertiary Period.

(5) Geological structure -
The lineaments with the directions of NNE-SSW and NW- SE are conspicuous, and’ outSIde the Zone
lineaments with N-S and E-W as the second order are also dcveloped :

3-1-3 Mineralization and Alteration :

In Cuellaje area, in addition to the vein deposit (Type Il in Junin area) along Rio Cristopamba near Cuellaje
village known as a potential area of orc deposit, two mineralized zones, which were composed of dissemination
deposit (Type I in Junin area), were confirmed by the Phase I’s survey: one in the upper reaches of Rio
Magdalena in the northwestern area and the other along Q.San Miguel in the southeastern area. Among them,
mineralized zone in the upper reaches of Rio Magdalena was surveyed in detail in this year (FigI1-3-2).

{1) Rio Magdalena-Branch mineralized zone (mineralized zone A)

The mineralized zone A belongs to the Type 1. Dissemination to film deposit of chalcopynte pyr;te and
chrysocolla with small amount of bornite and chalcocite arc observed within an area of 500 m x 400 m, which is
included into strong to medium silicified and argillized zones with a radius of 600 m of just west side of andesite
porphyry stock in the central part Molybdemte stockwork is observed in the central part of the mmerahzed
zone.

By X-ray dlffractmn method the zonal arrangement whlch consists of the rnmeral asscmblages of quartz—
sericite-chlorite in the center, and chiorite-calcite around the center, is identified. -
~ Samples for ore analysis were taken in ‘order to average mineralized outcrops. The ore assay rcsults are as
follows :1.40 % to 0.20 % Cu (0.5 % in average), 7.3 g/t to 0.1 g/t or less Ag and 0.16 % to 0.01 % or léss Mo
(Appendix 4}. The scale of the mmerahzcd zone A and Cu content are comparable to those of the Q.Limonita
to the Q.Verde mineralized zones of the Central Zone of Junin area and the Q Fortuna mlnerahzed zone of
the Surrounding Zone of Junin area. SR

(2) Rio Magdalena mineralized zones (mmeralized zane Bto E) :

Four mineralized zones are recognized along the lineament with NW-SE direction in the RlO Magdalcna
Each size of those zones is 100 m to 400 m along the river.

‘The mincralized zones B, C and E consist of dissemination to ﬁlm of pyrite, chalcopyrite and chrysocolla in
the partially silicified and argﬂhzcd granodlonta Ore assay results show 0.37 % to 0.06 % Cu and 43 g/t to 01
g/t or less Ag (Appendix 4),

The mineralized zone D is composed of chrysocolla-quartz network veins within the silicified zone (ac1d1c
alteration) same as the Type HI distributed from southeastern part of the Central Zouc of Junin area to the
Q.Fortuna mineralized zone of the Surrounding Zone of Junin area. An-Ag geochemical anomaly is delineated
in the mineralized zone D same as Junin area as mentioned below.
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{3} South mineralized zones _

Two mincralized zones belonginig to the 'Type 1IA are observed in the south. The mineralized zones consist
of pyrite-chalcopyrite-quartz veins with NE-SW direction and 10 cm to 80 cm in vein width.

According to X-ray diffractive analysis for wall rock alteration beside vein, the mineral assemblage of
quartz-sericite-chlorite is detected along the veins, and that of chlorite-calcite apart from veins,

Ore assay results are as follows: 0.49 % to 0.34 % Cu, 4.0 g/t to 2.4 g/t Ag and 0.15 % to 0.03 % Mo.

3»2 Geochemical Survey
3-2-1 Purpose of Geochemical 'Survey

The purpose of the geochemical survey is to clarify the dispersion of elements related with mineralization
and altcration of rocks in this area, and to delineate any promising mineralized zone.

3-2-2 Method of Geochemicai Survey

(1) Samplmg and preparation of samples

The amount of 206 rock samples were collected at the outcrops in'the valleys and on the ridges over the
whole Zone during the geological survey (PLIE- -3-3). Tt was difficult to take samples evenly from cntire arca
becausc of highly weathering on the ridges. Thereforc, the average intervals between the sampling points along
the valleys is abont 50m, those on the ridges very roughly. Amounts of samples from the valleys are 155, those
from ridges 51. : :

Several small pieces of rocks were collected within the area of about 1 o 2 square meters of each sampling
" outcrop, and total weight of rock sample was over 500 grams each. Geology, type of altcratmn and hardness,
etc. were recorded in each sampling point. -

‘The secondary minerals were eliminated from the samples to make sample be weighed 300 g approximately.
After crushing and preparing them individually, 50 g of sample was gathered cach by the one fourth method to
analyze them chemically, and another 50 g was also kept each for spare. ,

(2) Chemical analysis

Chemical analysis was carried out in Geotechnical Laboratory of BEC. The largel clements were elght 8)
such as Cu, Pb, Zn, Au, Ag, Mo, Fe and S. The latter two clements were: added in order to quantitatively
consider below-mentioned geophyswal anomalics.

The method of chemical analysis and the detection limit for each element are shown on Tah 13-2-1. The
results of chemical analysis are listed up on Appendix 5.

(3) Data processing
{i) Univariate analysis .

Statisti¢c processing of chemlcal analysxs data was (,arned out with computer. The data less than detection
limit assumed to be a half value of the detection limit, Since samples associated with the Type I mineralized
zone of this Zone were abundant same as the Central Zone of Junin area, samples from only the Rio
Magdalena Zone were processed in a lump because of 20 km of distance between the Rio Magdalena Zone
and the Central Zone of Junin area. The statistical analysis are shown on Tab.II-3-1. In comparison with the
results of the Central Zone of Junin area, those of this Zone are as follows: mean value of Cu double, mean
value of Ag two times and half, mean value of Zn and Au slightly high, mean value of Pb and Mo slightly low;
and maximum value of Cu Au and Mo high, maximum value of Pb, Zn and Ag low. .

Correlatmn coefficient was calculated in order to clanfy the relationship among each element (Tab.11-3-2,
and Fig.Ii-3-3). According to the calculation result, the corrclation of Cu-Av, Cu -Ag, Au-Ag, Ag-Mo and Zn-
Fe was proved to be good and those correlation was more than 0.5.

The above-mentioned EDA method was adopted in order to decide the threshold value to detect the
geochemical anomalies. Histogram and boxplot were made on the data processed for ¢ach component
- (Fig.11-3-4), According to these data processing, the threshold value was decided to be the value of upper
fence and supplemental threshold to be that of upper wisker (Tab.II-3-3). In comparison with the threshold
value of the Central Zone of Junin area, that of this Zone is the following: twice for Cu, three times for Au, five
times for Ag, one third for Pb and Zn, and half for Mo.



Tab.lI-3-1  Svmmary of stati_sﬁcal analysis of rock gecochemical data,
' Rio Magdalena zone,Cuellaje arca

Ceologic | Elewents | Yean Yariance | Standard | ¥in, '}lax. ¥eant2S, D

units : ) deviation i

Gd, Gp. | Cu (ppu) (256.0 | 0.208 | 0.546 |50 .|18842.0 | 31627

Dp & Ap [ Pb (ppo) | 1.7 | 0.099 | 0.314 |05 108.0 1.3

(N-206) 12Zn Coom} | 201 | 0.067 | -0.258 |20 155. 0 69, 2
Au(epb) | 2.1 | 0.446 | 0:668 |0.5 136.0 #5.1
hg (oow) | 0.23 | 0.197 | 0.443 {019 570 | 1.0
Mo (opm) | 1.1 | 0.408 | 6.639 |05 | 16880 20.2
Fe (%)) 183 ] 0024 | 0154 |0.32 421 391
s (%)] 0.033] om0 | o033 {0012 1.557]  0.154]

Tab.I1-3-2  Correlation of elght clements of rock geochemical data,
Rio Magdalena zone,Cuellajc areca .

Cu Ph n | M Ag | Mo Fe | S
Cu 1.000 .
Pv | 0.328 1.000| -
zn 1-0.0521 0.053| 1.000
Au | 05591 0.217{-0.383| 1.000]
g | 0.575| 0.474|-0.225| 0.645] 1000
%o | 0.472] 0.520|-0.113| 0.420  0.597 | 1.000
Fe mmwmQMmmmmwwwuim
S 0.455 | 0.223 ] 0.134) 0.183 0.395| 0.467] 0.035] 1.000 |

Tab.lI-3—-3  Resuits of the EDA analysis of rock. geochemlcal data,
' Rio Magdalena zone,Cuellaje arca

Elements | Nedian |1.fence |L.wisker | L. hinge | U. hinge | U wisker | U, fence
Cpps) | 268.5 [-562.0 | 99.0  [119.0° |573.0 | 726.0 |1254.0

Pb(ppn) | 200 | 0.5 | Lo | LOC| 20 2.0 3.5
Inlppn) | 220 | -3.5 | 140 [ 160 | 29.0 | 320 48.5
uCppb) | 1.5 7.8 0.5 0.5 8.0 1.0 14.3
MeCep) | 0.20 | -0.50 | 0.0 | 010 | 0.50 | 0.60 1.10
opn) | 0.5 | -1.8 | 0.5 | 0.5 | 20 30 | 43
Fe(%)| 213 | 0.55 | 154 | 1.66.] 240 | 2.48 3.51
s¢x)| oo2r| o012] 002 | ool 0032| o00s| 004

Tab.II-3-4  Results of factor analysis of rock geochemical data,
Rio Magdalena zone,Cuellaje area

Elements i Factor Communality
1 {2 3. '

. Cu 0.729 | -0.07%| 0.235| 0.5924
Pb 0.196 [ -0.027 | 0.695 | 0.5220
In - -0.041| 0.758 | 0.070| 0.5810
" 0641 1-0.479 | 0.094| 0.6494
A 0.615-0.333 | 0.453| 0.6943
¥o - 0,480 [-0.120|- 0.600 0. 6064
Fe -0.071 0.722(-0.199| ©.5654
S 0.542 | 0.218] 0.284 | 0.4222

Contribution | 40. 76% { 32.53% | 26. T1%
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- (i} MuHivariate analysis -
Factor analysis method was apphed for examination in a snmnlar way to Junin area.
- Data was processed with computer by Varimax rotation method. As the result, such three factors as 1) Cu-
Mo-Au-Ag, 2) Au-Ag, and 3) Pb-Mo-Ag were proved, Factor loading, communality and factor score are all
shown on Tab.11-3-4,
' The samples, absolute value of faclor score more than 1, were extracted and examined which relatlonsmp
could be expected between the factor score and the geology and/or mineralization in this report.

3—2—3 Resuns of Gecchemical Sun.rey

(1) Geochemical anomaly in each element
Geochemical anomaly maps (Fig.I1-3:5) were made by examining of distributions of such concentranon as
Cu, Pb, Zn, Ay, Ag,’ Mo, Fe and S with EDA method of umvanatc analysis.

Copper(Cu) Concenttation of copper showod a variation from the minimum value of 5 ppm to the maximum
value of 18,842 ppm. The distribution map of high concentration was ‘made as shown in Fig.Ii-3- 5(1) based on
the upper fence vahie (1,254.0 ppm) and upper wisker value (726.0 ppm).

Anomalous zones over the threshold of upper fence were delineated on some parts corresponding with the
mineralized zones A, C and E, and south mineralized zone. .

The anomtalous zone of the mmerahzed zone A consists of 7 samplmg points w1th 18,842 ppm as maximumn.
- The anomalous zones of the mineralized zone C and south mineralized zone contain two sampling pomts,
respectively.

- The anomalous zone of the mmerahzed zone E is composed of four samphug points.

iLead(Pb): Concentration of copper showed a variation from the minimum value of 1 ppm or less (dctcction
limit) to the maximum valee of 108 ppm. The distribution map of high concentration was made as shown in
Fig. II-3-5(2) based on the uppcr fence value (3 5 ppm) and upper wisker value (2.0 ppm).

Anomalous zones over thc threshold of upper fence were delineated on relatively smable zone in the south
mincralized zone, and on scaitered places including the mineralized zone A and marginal part of the Zone.

The anomalous zone of the south mineralized zone contams snx sampling points mcludmg 108 ppm as
maximum.

The anomalous zone of the mmerallzed zone A is composed of five sampling points, and seven sampling
pomts are scattered

Zlnc(Zn) Concentration of copper showed a var:at;on from the minimpm value ofz ppm to the maximum
value of 155 ppm. The distribution map of high concentration was made as shown in Fig I1-3-5(3) based on the
upper fence value (48.5 ppm} anid upper wisker value (32.0 ppm).-

Anomalous zones over the threshold of upper fence were delincated on the south mineralized zone and
southwestern part.

- The ‘anomalous zone. of the south mmerahzed zone is composed of three sampling pmnts mcludmg 155 ppm
as maximum,

The anomalous zone'of the southwestem part contains two samplmg points mcludmg 151 ppm as maximum.

Gold(Au) Concentrahon of copper showed a variation from the minimum value of 1 ppb or less (detectnon
limit) to the maximum value of 136 ppb. The distribution map of high concentration was made as shown in
Fig.IE-3-5(4) bascd on the upper fence valuc (14.3 ppb) and upper wisker valuc (11.0 ppmy). -

Anomalous zones over the threshold of upper fence were delineated on the zones including the mmcralmcd :
zones A, C, D and E, and on the limited zones of the mineralized zone B and the northern end of the Zone.

The anomalous zones of the mineralized zones A, C, I and E consist of 21 sampling points mcludmg 136

ppb as maximum,

The anomalous zone of the mineralized zone B contains five samplmg points, and three samp]mg pomts in

the northem end.

Silver(Ag): Loncentratlon of copper showed a vanatlon from the minimum value of 0.2 ppm or less (detectxon
limit) to the maximum value of 5.7 ppm. The distribution map of high concentration was made as shown in



Fig I1-3-5(5) based on the uppcr fence value (1.10 ppm) and upper wnsker value (D.60 ppm)

Anomalous ZOones over the threshold of upper fcncc were delmcated Ol SOMme ZONes correspondmg w1th the
mineralized zone A and E, and the south mineralized zone, in addition to the mineralized zone D and its
eastern patt,

The anomalous zone of the mineralized zone A consists of five sampling points including 5.7 ppm as
maximum, .

The anomalous zones of the mtnerallzcd zone E and the south mmcrahzed Zone contam thrcc samplmg
points, respectively.

The anomalous zone of the mineralized zone D with its eastern part mcludcs four samplmg pomts

Molybdenum(Mo) Concentration of copper showed a variation from the minimum valuc of 1 ppm (detection
limit) to the maximum value of 1,688:ppm. The distribution map of high concentration was, made as shown in
Fig I1-3-5(6) based on the upper fence value (4.3 ppm) and the upper wisker value (3.0 ppm). .

Anomalous zones over the threshold of upper fence were delincated on the similar zones to those Cu.

The anomalous zone of the mineralized zone A consists of 10 sampling pomts mcludmg 1,688 ppm as
maximum.

The anomalous zone of the south mmerallzed zZone contams four samplmg pomts mcludmg 1, 178 ppm as
maximum.

The anomalous zone of the mmerahzed zone E is composed of five samphng polits. -

- ron{Fe): Conceatration of copper showed a variation from the minimum value of 0.32 % the maximum value
of 4.27 %. The distribution map of high' concentration was made as shown in F]g 11-3-5(7) based on the upper
fence value (3.51 %) and upper wisker value (2.48 ppm).

"Anomalous zones over the threshold of upper wisker were dehncated on some zones including the
mineralized zones A, B and E, and the south mineralized zone, in addition to the northcm end and the
southwestern part.

The anomalous zone of the mmcrahzcd zones A and B consist of 12 and ﬁve samplmg pomts lncludmg 3 a0
% and 3.57 % as maximum, respectivély.

. The anomalous zone of the mineralized zone E mcludes three sampling pomts :

The anomalous zones of the south mineralized zone and the southwestern part contain nine and three
sampling points including 4.27 % and 3.64 %, respectively.

The anomalous zone of the northern end includes eight sampling points.

Suifur(S): Concentration of copper showed a variation from the minimum value of 0.012 % to the maximum
value of 1.557 %. The distribution map of high concentration was made as shown in FigII-3-5(8) based on the
upper fence value (0.044 %) and the upper wisker value {0.035 %).

Anomalous zones over the threshold of upper fence were delineated on the similar zones to those Cu.

The anomalous zone of the mineralized zone A consists of 13 sampling points mcludmg 1.557 % as
maximum.

‘The anomalous zone of the south mmeralszed zone contains five sampling points mc]udmg 1 094 % as
maximum,

The anomalous zones of the mineralized zones C and E are composed of three and nine sarnplmg pomts,
respectively.

{2) The results of factor anaiysns
The following three factors were proved by factor analysis of Varimax rotation method in mulnvanatc
analysis. oo
The first factor : Cu-Mo- Au-Ag
The sccond factor: Au-Ag
The third factor Pb-Mo-Ag

(i) The nrst tactor Cu—Mo-Au—Ag

The distribution map of high factor score more than 1.000 is shown in Fig.Ii 3-6(1). The dlstrlblmon zones
of high factor score are delineated on the mineralized zone A, thc mineralized zone E, south mineralized zone
and northeastern part,



(il) The second factor: Au-Ag

The distribution map of high factor score less than -1.000 is shown in F:g 11-3-6(2). The distribution zone of
high factor score is delincated on the mineralized zone D,

(i) The third factor: Pb-Mo-Ag

The distribution map of high factor score more than 1.000 is shown in Fig.11-3-6(3}. The distribution zones
of high factor scorc ate delincated on the mineralized zone A, the mineralized zone E, south mineralized zone
and northeastern part. '

{3) Normative chalcopyrde—pynte
- Geochemical anomaly maps of all elements were considered to evaluate below-mentioned IP anomalies. The
distributions of the geochemical anomaly zones of sulfur were coincideat with (hose of the 1P anomalics.
Normative chalcopyrite and pyrite values were calculated on the basis of the chemical conposition of cach
rock (Tab.11-3-5). In practice, Fe contents of both minerals were substituted for normative chalcopyrite and
pyrite values owing to various restraints of factor, that is, the cvaluation of IP anomaly was donc by normative
pyrite value and - normative chalcopyrite-pyrite ratio because normative chalcopynte vatue was decided by Cu
content (Fig1-3-7).
‘Before calculation, the following two prereqmsntes were ta’ken into consideration:
1) The ratio between Cu contents in'sulfide minerals and total Cu contents indicated about 30 % in the
mineralized zones of the Central Zone of Junin area according to the result of the Phase 1 survey. Since oxide
copper minerals it this Zone werc not $O many as those in the Central Zone of Junin area, the ratio was esti-
" mated as 50 %.
2) Sulfide copper minerals were supposed to be consisted mainly of chalcopyrite without bornite and
chalcocite.

As to calenlation flow, Cu, Fe and S in chalcopyrite were calculated from total contents of Cu, Fe and 8, and
the rests were allocated for pyrite. The normative chalcopyrite-pyrite ratio was calculated finally. Minus value
of Fe and § in pyrite, and that of normative chalcopyrite-pyrite value indicate that suifur is not enough and
oxide minerals are so many as sulfide minerals.

The proved results are as follows:

1) IP anomaly is proportion to total anmounts of sulfide minerals. 2) It seems that IP anomalies on the
mineralized zone A and E are caused by same amount of chalcopyrite and pyrite, IP anomaly on the south
mineralized zone pyrite > chalcopyrite; and IP anomaly on the northeastern part pyrite. '

3) It is difficult for normative chalcoyrite-pyrite ratio to evaluate 1P anomaly. :
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Fig.1I-3—5(3) Geochemical anomalies of rock samples(Zn),Rio Magdalena zone,Cucllaje area
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Fig.1l--3—5(4) Geochemical anomalies of rock samples(Au),Rio Magdalcna zone,Cuellaje area
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Fig.II-3--5(5) Geochemical anomalies of rock samples(Ag),Rio Magdalena zone,Cucllaje area
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Fig. II——3-5(7) Ge(}chemxcal anomalies of rock samples(Fe) Rio Magdalena zone,Cuellaje area
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