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As scen In these figuces, there is no practical difference in value bet-

ween two types of ‘thresholds, so long as those of "All sample group" are
concerned.

{€) The 2ad phase
General remarks: The statistical data processing in the phase-II was car-
ried out, following nearly the samé¢ procedure with one in the phase-I.
However, the nature of the data themselves in this phase was different from
that in the phase-I in the following two poiats: All the samples treated
were soil, not including streams sedfwent. The sanples were collected in
1solated seven smaller areas, most of which had been selected just around
the major anomaiies in the 1st phase, not being collected in larger and
érbitfarily selected areas as in the phase-I,

The frequency distribution histograns and the cumulative EFrequency
curves of each area were printed out by computer, area by area. These are
attached to the section of each area's description in the phase-I1 report.
Statistical parameters of assay values, such as mean, maximum, nininunm,
range, standard deviation, coefficient variance, and so forth were selected
or computed. Correlation analysis of four elements were carried ocut.
Summary of both the statistical parameters and correlation analysis are
tabulated in Table-12 in this report.

In the 2nd phase, the processing was done in logarithmic scale from
the beggining, without comparing it with antilogarithmic scale. A trace
was mathematically treated as 0.4ppm for three elemeats Cu,Pb and Zn, and
as 0.04ppm for Ag. ihe latter brought some trouble in determining thre-

shold value as "Mean + 2 standard deviations", as mentioned in 4-46-2-(A).

Comparison of various threshold values: In the determination of the thre-
shold values in this phase, two problems weve involved: One was; Which
of the two methods wvas more appropr;ate to the given situwaticn? Another
was that whether it was adequate or not, to determine the threshold in each
small area separately. Both are related each other in some extent.

_ Sinultancous te the coiputation of the threshold values by “Statisti-
cal method", the patterns of the frequency distribution histogranm of each
areéa wére carefully examined, and subsequeatly “threshold” of each element

was graphically reéad from the cumulative frequency curve by “Lepeltier's
method",
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Fig. 20 Meons — Standard Devlations — Thresholds
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fwo types of the "“threshold values" were compaxed and exanined.

Héwever, In éonclusidn,ue decided not to use both the threshold
values above mentioned, but to use the threshold values of “All sample
groups" of the 1st phase b§ YStatistical method". The reasons are as
fotlows: (1) The project areas of the 2nd phase were selected mainly
arcund geochemical anpomalies of the lst phase, and, therefore, areas of
thenm are_liﬁlted and small (ﬁostly 20 to 50 sq+km). Number of samples
within an area 1s consequently small (150 to 270 except B-2, and C). From
these ¢onditions, it was anticipated that the ratio of the mineralized
population to the'background population would ¢xtremely vary area by area,
and that there might be an area where the population was wholly affected
by mineralization. However, in fact, we found it very difficult to distin-
gufish these two populations by "Lepeltier's method” in most areas, as there
were sévetal breaking points observed on a single cumulative freguency
curve. ‘'Statistical method” is neither applicable for such a population
as above, as the method s based on the assumption that the deviation from
ldgmormai is small. (2) It is inconvenient for the comparison of the &if-

ferent areas to adopt extremely different threshold values area by area.

Threshold values finally adopted: After having compared various thresholds
as mentioned above, we decided to adopt the following ones as the threshold
values: "Mean + 2 standard deviations" calculated from "All Sample group"
in the lst phase was, as a rule, adopted for Cu,Pb and Zn. "Mean + 1
standard deviation" calculated from all the samples collected in the phase
~I1 was adopted for Ag, as no Ag assay was made In the lst phase.

These finally adopted thresholds values are shown in Table-13 as well
as the threshold value by “Lepeltier's method" and "Mean + 2 standard devia-
tions" of each area. In this table, threshold values by "Lepeltier's

method” are denoted as “"T graphically read!
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In Area B-~2, "Mean + 1 standard deviation" was adopted Instead of
two standaxd deyjations, by way of trial, fox the three elements, The
reasons were as follows{ Little dnomalous value would have been picked
up in this area, if a normal 2 standard deviations had been adopted, as
all the assay valués hére were fafirly low. However, wve considered at that
time that much less Cu and Zn might remain in soil in this area than in
other areas whére carbonate rocks occurred. Because, the leached capping
fs well developed, and there are less carbonate rocks im the area., There—
fore, 1 standard deviation was tentatively adopted for this particular area,
This also, at the time, ailmed at to reveal the relationship between the
distribution of the eleménts and igneous rocks. Nevertheless, anomalies
delfneated by 2 standard deviations are shown in PL-6 of this report, for
better comparison with other areas on the same basis.

For Ag, “Mean + 1 standard deviatfon" calculated from all the 2,532
samples in the 2nd phase was used as a common threshold for all the seven
aveas. Therée reason why "2 standard deviations" was not adopted,is begau-
se thére was few sample that exceeded this value. This ray be atiributed
to the fact that there were many samples whose Ag values were “trace” and
it was mathematically treated as 0.04ppn so that the standard deviation
in logarithaic scale apparéntly becarme large.

Discussion: In the present project, our conparison of various thresholds
finally resulted in to use "Mean + 2 standard deviations" of “All sample
group' of Phase-I as the thresholds through out two phases. However, we
still consider that to try "Lepeltier's method” is not futile: Should we
distinguish the “mineralized population” by a breaking point, we shall
utlize It as a threshold. Even if not, we shall be able to obtain the
knowledge on the nature of a population through practicing the method.

In the preseant project, the rolling mean analysis was not applied
for the determination of the threshold values. Nevertheless, it pay be
reasdnabie'to apply this technique for the deteraination of the threshold
values, especlally in the reconnaissance stage. The procedure may be
suggested as followé: To construct the surface showing “"rolling mean +
2 standard deviations calculated froa all the sanples falling in that sea-
rch area. To define “anomaly" or “anomalous area" as an area where the
residual (of assayed value less assigned value of that point on the calcu-
lated surface) is positive.
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h-4-3 Determination and presentation of anomalies
Geochemical anomaly was extracted using the threshold values defined
by "Statistical method? discussed above. Pefinition of an anomaly in each

phase and the presentation of anomalies are described below.

(A) ¥st phase
Deflnition: "The anomalous areas have been delineated as the places where
several "anomalous values'(the value that exceeds "mean + 2 standard devia-
tions") are ¥elatively crowded within a comparatively large area. Sporadi-
cally distributed high values within a comparatively large area, if any,
are not considered as an anomalous area, even though the values themselves

are relatively high.(p-86 in Phase~I teport).

Preséntation of anomalies: Selected anopalies{anomalous areas) are sumna-
rized 3n Table C-17 1a the Phase-I report, and it is takea in this report
as Table-14, _

Anomalies in Atea—A'gere'shown in PL-22 through 27 attached to Phase-~1
report, and those in Area-B were shown in PL-35 through 46 of the same
report. In order to select the follow-up target areas, theée rajor anomalies
were exanined and <compared with other factors, and were compiled in PL-34
and -53 in Phase-1 repore. These maps were revised with the results of the

phase-11 6perations, and are attached to this report as PL-5 and ~6.

Selection of target areas for Phase-i1: The target areas were selected
from the anomalfes, by integtating the result of the rolling nean analysis,
geological factors, and other factors. This will be discussed in 4-4-5,

{8) 2nd phase
Definition: "An anomaly is defined here as an area in which plural sawmple
sites, whose assay values exceed the threshold value, are adjacently
existed, and the continvation among them is inferred both geologically and
geographically" (p.53 in Phase-II report). Furthermore, eleven eajor
anomalies were selected, after the exteats and assay values of the anc=za-
1lies, geological factors, and various other factors had been taken into
consideration. In Area-C, wheve grid sampling was practiced, an anomaly

was delineated by the isograde line whose value is approxivately the sawme
to the threshold value.
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Presentation: The limits of the anomalies in all the areas were outlined
in maps showing Geochemical Result, the plate Nos, of which are described
in 4-3 of this report.

The eleven major anonalies mentioned above are listed in Table-15 in

this report, and are showa In PL-5 and -6 attached to this report.

-4-4% Rolling mean analysis

Rolling mean analysis was carried out in the lst phase. The rolling
mean analysfs or weighted moving average analysis may be regarded as the
application of the one-diménsfonal smoothing technique for areally diseri-
buted data (Nichol et al.; 1969).

When 1t is applied to the interpretation of geochemical data, the
regional trend in the geographical distribution of geochemical paraceters
can be obtained. The parameters usually Include assay values, their stan-
dard deviations, rations of assay values of diffevent elements, and so
forth. In the rolling mean analysis, all the anomalous values andfor nois-
es are smoothed regardiess of their causes, though the causes may comprise
mineralizacion, existence of various geological units that have backgrounds
of different levels, and many other facrors. Therefore, the surface that
is cénstructed by the rolling mean can be said to stand for Youghly the
"background” of the parameter. From this nature, the technique fs helpful
on interpreting the geochemical data in such cases as follows: (1) When a
populatioa cannot properly subdivided for eliminating the effects of nois-
es, due to lack of geological andfor ether informations. (2) When iso-
“grade" contours can hardly be drawn from the plots of "raw'" values, due
to lack of number of samples andfor strong Eluctuation of the valuss.

The rolling mean analysis has simflar nature with trénd surface analy-
sis, but the latter gemerally show worse Fitness with the actvally measured
values than the former. Therefore we believe that the rolling mean analy-
sis 1Is morfe adequate than the trend surface analysis, when there are a
fairly large nusber of samples in the area. Hevertheless, the rolling rmean
analysis alse has an inherent demerit that there is always geographical
discreépancuy between the areas of high rolling mean values and actual
samplé points of high values. It is another the problen in the method how
to decide the dimension of a search area; If theé search area is decided

larger, the distribution of the calculated values will become smoother,
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but the disccepancy between calculated values and actual ones becomes
larger; On the contraxy, L{f the search area is smallexr, blank area ( an
area without assigned value) will becomes larger and the general trend
becomes obscured, though the discrepancy decreases,

The rolling mean analysls was applied in the Phase-I, as it was the
phase of reconnaissance: In the phase, it Is usually requited to reveal
the reglonal relationship between geological factors and distribution of
indicator elements as well as to locate anomalous areas, though enough
geological information is not available as yet, and the sample spacing is
consideérably wider. In the present project, following three parameters
‘were computed and printed out: (1) Geometrical mean of assay values (Cu,
Pb and Zn) 1in a search area. (2) Standard deviation of the assay values
falling within that area. {(3) Ratios of means of any two elements of the
three (Pb/Cu, Zn/Cu, and Zn/Pb) in the area.

The search arvea was decided rather arbitrarily as 10ka by 10ka in
accordance witﬁ”the 10 UTH grids in an IGN quadrangle map. A 90% overlap
of successive portfons of the search area was selected, that is te say,
the search are a was moved on one grid-spacing in the IGN maps along the
coordinate lines both im E-¥ and R-$ directions. Computed values were
plotted at the center of the area.

The aralysis was carried out for both stream sediments and soil.
However, only the maps for soil ave attached to the Phase-T report to
avoid duplicatioﬁ, because the stveanm sediments were sampled on much wider
spacing than SOil in geographically restricted areas, though they iundicat-

ed nearly the same tendéency as soil.

Rolling mean: Mean of the assay values of all the samples that fall with-
in a search area was computed in logarithmic scale, and its antilogari-
thaic value was plotted at the center of the seéarch area. These search
areas were successively moved with a 9067 overlap as wmentioned above. The
pProcedures were carried out by computer. I¥sograde contour lines were
manually drawn,

The results were shown in 1/100,000 scale paps; PL-28 through 30 for
Area-A, and PL~47 through 49 for Area-B in the Phase-I report. The areas
of high rolifag éean were tabulated In Table C-18 fn the sawe report. A
high(roiling) nean value may sigaify either there are high backgrovnd

parts, or there are any mineralized parts within the search area.
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However, as pointed out In the previous pages, there is geographical des-
crepancy between a.hlghntélling'meaﬁ area and the actual sample sites
vhere the assay.valués are high, :Generally, the discrepancy is particu-
larly conspicuous near the periphery of the sampled area.

In Area-A, a highér Cy part is observed at the southeastern corner,
and a higher Pb-Zn part near the northwestern corner. The area to which
the former is attributed was sélected as Avea A-2 for the follow-up target
fn the Phase-11, after other factors had been taken into consideration.
The area to which the latter is atrtributed was likewise selected as Avea
A-1.

In Area-B, a Pb-Zn high is obsérved between Sacapulas and Cunén near
the southeastern coraner of the area, and three small island-11ke Cu highs
are recognized in a zone that diaponally crosses the area in NR-SE divec-
tion, .The areas that may have caused the former were selected as Area
B-2 and B-3 for the follow-up, and the area that ray have caused the

latter was selected as B-4, respectively.

Standard deviation: Standard deviation was calculatdd from the assay wval-
ues of all the sanples falling within a search area, and plotted at the
center of the area. The contour maps were also prepared. All these pro-
cedures are the same with those of the rolling wean.

The results of Area-A were shown in PL-31 through 33 of the Phase-I
¥eport, and thosg of Area-B were in PL-50 through 52, respectively. The
areas of high standard deviaticn were.tabulated in Table C-1? in the same
repork.

A bigh standard deviation in the'rolling medan analysis signifies that
there is high geochemical relfef within that search area, and may be vela-
ted to cOmpIexities of the geology or secondary environment or to minerali-
zation (Nichol, et al.; 1969).

In Area-A, a éténdard deviation high of Cu and Zn is observed around
Cerro Bobi, and a high of Pb is recogaized at the northwestern corner of
the area, which is éttributed to the mineralization in the Pechac-Laurita
‘area. The former was Investigated in more detail during the Phase-1, and
‘the area surrounding thé Pechac-Laurita prospect was covered by the follow
- -up in the Phase-1L as Avea A-1. Ko proaineat standard deviation high is
present tn the proximity of Avea A-2 of the Phase-11.
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In Arearﬂ staﬂdard devlation highs are obsexrved in following places,
Cu and Zn avound Llano del Coyote, Pb at the southwestern part of the
area near La Barranca, and Pb and Zn between Sacapulas and Cunén in the
southeastern part of the aréa, All of these were covered by the follow-up
works.in the Phase-II, as Avreas,-C,B-2, B-3 and B-1, respectively. However,
no conspicuous high is seen in the proximity of Salqufl, though B-4 in the
Phase~1I was located in this part,

Geochemical zoning(Ratios of elements): The ratios between any two of
three elements(PbfC€u, Zn/Cu, and Zn/Pb) were computed from the means of
each search area, and were plotted. Contours were drawn manvally in
1[100,000 eaps. The procedures are the same with those of rolling mean
and standard deviation.

The reason why we tried this, is because we had anticipated there
might be any tendency in the assay values of geochemical sanples that
reflected the zonal arrangement of wmetallic elements caused by mineraliza-
tion, providing that it occurred in the project areas.

The‘results of Axea-A were shown in PL-67-59 in the Phase-1 report,
and those of Area-B were showa in PL-70-72, respectively.

As a result, very clear zonal arrangerent was observed as described
in 3-9-1: 1In Area-A, a zone of relatively high ia copper is located near
Cerro Bobf in the central part of the Area, whereas the zones of relative-
ly high in Pb and Zn concentrically surround the forver in the outer parts.
The zones of relatively highey Zn to Pb are observed in two places; one is
near Cerro Bobf overlapping the Cu-high, and another is near Pechic-Laurita
at the northwestern corner of the area within the higher Pb and Zn to Cu.

In the proximity of Cerro Bobf, there occur small stocks of acidic
intrusives of plutonic to hypabyssal nature. The zone of the Cu-high cent-
ers the stocks, and the zones of higher Pb and Zn surround the former.

These facts'imply the genetical relatfonship between the mineraliza-
tion and acidiec intrusives, and further suggest that there might have
occurred two types of minevalization, Cu-Zn, and Pb-Zn.

In Area-B, no obvilous zonal arrangesent is recognized as in Area-A,
so far as ge0cheaical assay values are concerend, However, a zone of rela-
tively higher in Pb and Zn to Cu is present at the southeastern corner, and
zones of both Pb/Cu and Zn/Pb highs that cross the area diagonally in NW-SE
directfon ave clear distinguished.
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These facts may suggest the existence of possible structural lines(3~9-1
of this repoxt),

h-4-5 Correlation analysis

In both Phasé—l and ~II, correlation coefffctients between any two of
the assayed elements were calcalated by computer, together with other
paraneters. The results are summarized in Tables 10-A through D, and 12
in this repoért.

These results were utilfzed to infer the geoachenical natures of popu-
lations in the two phases, The results of the Phase-11 is suemarized below.

High correlation was observed betwesn any two of four elements Cu,Pb,
Zn and Ag In Area A-1, and Area-C in the Phase-II. This implies that the
zost prominent mineralization within.the present project areas wmay have
been of a suit of Cu-Pb-Zn-Ag. On the other hand, telerable correlation
was observed only between Pb and Zn in Areas A-3, B-1, and B-3. This pmight
offer two probable alternatives for these areas; one is that mineralization
characterized by Pb-Zn cccurred, another is that the anomalous values of
Pb, and Zn night be attributed to abnormally high background of carbonate

rocks rather than to nineralization.

-5 Selection and evaluation of target areas
L-5-1 Selection of follow-up areas from Phase-1 anomalies

Anozalies were delineated in a way described in previous 4-4-3. Major
anomalies were then selected from them, based on their exteats and assay
values (Table-12). These areas were further corpared with rolling wean
highs, standard deviation highs, and geological maps, to study the inter-
‘relation among them. Six relatively prospective areas were finally chosen
around the major anomalies as the target areas of the follow-up operations
ia the Phase-TI(total 297 sq-km).

Other than the.aboves, an area (14 sq-km) surrounding the Llano del
Coyote prospect was selected as a target of the Phase-I1, through the stud-
les on the existing inforecation and data(p-43,44 in Phase-1 report, and
p-149,150 ia Phase-1I report). The prospect was first discovered by UN
from geochenmical anomalies of stream sediments. However, the area was not
detected as geochemical anomalies in our Ist Phase operation, as little
sample had been collected in the proximity of this area, to avoid duplica-

tion of works with UN. Nevertheless, in our rojling mean analysis,
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the area Is clearly expressed as highs of standaxd deviations. This sub-
stantjates the usefulness of the technique.on localizing mineralized

areas in the regfonal recomaissance phase.

k-5-2 Selectlon of target areas from Phase~-ll anomalies

Anomalies were delineated based on the same threshold values as in
Phase-I, and eleven prominent ones were subsequeﬁtly selected from thenm
{Table-15,Fig.4,5, PL-5,6). Four of them are located in Area-C Llano del
Coyote to form practfically a single anomaly, Therefore, it can be said in
other words that eight anomalies were chosen.

These major anomalies were compared and studied on théir extents, assay
values, and geologicél factors. Furthermore, geochenical natures of the
areas that include these anomalies wvere compared and examined from the
patterns of the [requency distribution histograms and cumulative frequency
curves, coefficlent variances, and correlazrion coefficlents of elements
(P-53-60 in Phase-II report).

As a result, the following exploration priority was geochemically
given to each of the anomaly and the area (p.59,60 in Phase-I1 report):
“"Taking an area as a unit, we conslder conclusively that the Area—-C ranks
first, B~2 second, and A-1 third, from the viewpoint of the mineraliza-
tion degree affecting that area. On the other haad, taking an actually
localized anomaly as a vnit, we may give following order; "No.10 W18-F18
Anomaly in Area-C" ranks first, "No.l Peilasco-Pacumal Anomaly in Area-1"
second, and "Ko.2 East of Saclecdn in Area A-2" and "No.4 South of Estan-
cia in Area B-2" third. For other areas and anomalies, it is fairly
difficult to give ranks. For Area B-3, it may be necessary to re-check if
there are any floats or oukérops of carbonates or sulfates of lead and zinc
or not". These anomalies are surmarized in Table-15 in this report.

Area-C Llano del Coyote was finally decided as the target area in the
Phase-I1E. On deteroining the area, various factors other than the geo-
chemical ones were also taken into account; those are geological occurrence
of expectéd ore bodies, topography, location, limitation imposed on expleo-

ration term and budget, and so forth.
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4-6-3 Correlation between geochemical anomalies and drill result
Ceochemical anomalies of soll samples, which were collected in
Phase-II do not correlate very well to drill results(¥£g.23); two of the
tree DDHs that intersected "Z-order Zn-mineralization” of sulfides (MI-9,
UN-4) are sltuated outside the anomalles of soil. This may be attributed
to the facts: (1) In soil,indicators were dislocated to topographically
lower position'by supergene alteration and'transpOrtation of soll, so that
the anomalies do not indicate exactly the position of the primary-disper-
sfon halo on the surface. 7(2) The horizon of the major Zn-intersections

'rarely exposes on the surface.

On the other hand, geochenical anomalies of rock-chip samples that
wére collected on the surface in Phase-I11, well correlate to driill
results, exactly Indicating the position of primary halos on the surface
(3-8-1). These are discussed in more detail in 6-1 of Phase-III Report
(PL-10 of Phase-1II Rept.)

&-5-4 On unexplored geochemical anomalies

Our present evaluation on the exploration potential of the uneéxplored
aréas, where no drill was performed in the present program, is not very
different Erom what was described in the Phase-II report(p.59,60), which
is also cfited in the previous 4-5-2 in this report. However, a slightly
positfve factor may have been added to Area B-2, as promising Zn-oineraliz
zation was fotersected in Area-C Llanc del Coyote where the geological
setting is very similar to Avea B-2. Nevertheless, the area could not be
an immediate exploration target, becauvse its geochemical anomalies are by
far the Inferior in both size and values, being compaved with these in
A¥ea-C., Our preseat conclusion is that only anomalies that are worth
further exploration more or less,~are Penfisco-Pacumal anomaly in Area A-1,
and East of Saculecdn in Area A-2.

k-6 Discussion

Geochenlcal sovrvey was the most useful exploration tool in the present

project, throughout the stages froa the reconnaissance to the scout drill-
ing.
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Followings are our findings, suggestion, and recommendation on the
furthér application of the exploration geochemistry in Guatemala, espe-
cially to a project similar to ours,

4-6-)  0n indicators and path‘finders

Three elements Cu,Pb and Zn were adopted as Indicators in the lst
phase program, and Ag was added to the threé in the 2nd phase. _

I¢ is recommended to add at least Au for a further program in other
areas, so far as the e¢xplovation for non-ferrous metals are concerned:

Gold is useful as an indicator, not only for the gold exploration, but zlso
for the basemetal exploration, especlally in an area where the leached
capping exist. For, gold teads to remain enviched in the leached capping,
and often becomes a clue of the discovery of a base metal deposit, especia-
1liy of copper.

Analytical method of gold for the purpose of the exploration geoche-
mistry is somewhat troublesome, but recently, AAS technique with solvent
extraction is Irequently used for this purpose.

It is quite necessary to select carefully the most effective indica-
tors andfor path finders in accordance with the objective metals and the

geology of Lhe target areas, whea an exploration program is planned.

b-6-2 0On data processing method

Through the preseat project, it has been revealed that the rolling
mean analysis is very much useful especially in the reconnaissance phase.
0f the technique, the standard deviation highs well indicated the existence
of the mineralized parts. Therefore, it is recommended to apply this
technique in the reconnaissance stage of a further preoject similar to ocurs.

On the determinatfon of the dimension of a search area in the analy-
sis, it is suggested to study application of the variogram in the Krigging
method (Krige; 1951, Hafheron;1963,1971) to this purpose, as the search area
in the present project was rather arbitrarily determined as 10-UTM grid-
square without any theoritical support.

- 93 -



4-6-3 On threshold values

1t may be recommended to apply the rolling mean analysis technique
to the detérmination of thé threshold values: It may be more reasonable
to define the threshold values as a surface of "mean + 2 standard devia-
tions (calculated from all the samples falling in a séarch aréa)" in the
rolling mean analysis. In this case, an area where the actual assay
values of the samples are beyond the surface is to be defined as an anon-
aly or anomalous area.

"Lepeltier's method” cannot always be appropriate as a technique to
determine the threshold values, as it is often rather subjective due to
numerous breaking points on regression lines. Rowever, it is quite use-
ful as a mean to know the rature of a population.

Therefore it is worth practicing the technique, no matter whether it

is used as threshold or not.

L-6-3 Limonite zone and geochemical results

In general, interpretation of peochemical data is complicated in a
place where pervasive and iateasive limonitization occur on the surface
as in the case of Llano del Coyote. BRecause, copper tends to form a lea-
ched capping in such a place, while lead and zinc tend to form secendavy
enrichment in the oxide zone.

It has been revealed from the correlation among drill results, and
geochealical anomalies of soil and rock-chip samples that geochemical and
geological environments in Llano del Coyote prospect are much more compli-
cated than the above: (1) The skara horizon of major Zn-nmineralization
rarely exposes on the surface, so that anomalies which pay be reflected
on the surface in this area are to be primary-dispersion halos, {2) in
soll samples indicators were displaced by éecondary dispersion to topo-
graphically lower positions, so that soil anomalies do not indicate exact-
1y the positions of primary-dispersion halos on the surface, (3) Zn cont-
eats in rock-chip samples seemingly became more enriched than in original
rocks, so that they became easier to be detected, (4) the presence of
secondary carichment of copper was confirmed by DDUs here and there under-
neath the geochemical anomaties of rock-chip samples.

As wentfioned above, it is impossible to establish standard criteria
to evaluate geacheaical data In the limonftized zone. However, it.is

necessary and worth to explore the primary andfoxr secondary sulfide zone
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by drills, i{f copper or Zn values of say n x 102 pPpm or more are widely
detected in s0il samples In such an area where the leached capping is
anticipated fronm the geological observation. It may be recommended to
carry on rock-chip sampling before to decide drill locations, in order to
locate more exactly efther the fntersection of ore and the surface, or

that of primary-dispersion halos.

k-6-5 Pb-In anomaly in carbonate rocks

Ia the terrain of carbonate rocks, Pb and Zn often tend to concent—
rate near the surface to show abnormally high background in soil samples.
The huge “anomaly™ in Avea B-3 might be atcributed to such cause. There-
fore, 1t is particularly requited to distinguish the “anomaly by minerali-
zation” froa the “apparent anomaly®.

Followings are our findings on the difference in geochenmical charact-
eristics between the anomalies that were obviously attributed to minevali-
zation and those of ambiguous nature: (1) Fairly strong correlation was
observed among Cu,Pb and Zn ia the anomalies, in which known mineral show-
ings are present {A-1 and A-2). On the other hand, little correlation was
recognized in Cu-Pb and Cu-Zn in Areas B-1 aad B-3, where either showings
or ore fleats vere rarely observed, (2) Standard deviation highs in the
rolling rean analysis well coincided with the areas where known minerali—

zation occurs,

These may provide clues to distinguish the two, though it can not

positively be asserted as yet.

h-6-6 Geochemical éxploration by rock-chip samples

Geochemical exploration by vock-chip samples was carried out in
Phase-Il1. As a result, it has been revealed that anoralies of rock-chip
szmples well reflect halos by priwary-dispersion of mineraltization, and
very well correlat to drill results (6-1-2 in Phase-II1 Rept.): All
the three DbHs that intersected “%-order Zn-mineralization" are located
ia the Zn-anomnalies delineated by 500 ppt, and the presence of the
“secondary enrichment" of Cu with supergene chalcocite was confirmed in

several DBHs that are located in the Cu-anomalies delineated by 500 ppm.
On this subject, description and discussfon are pade in 6-1 in
Phase-111 Report.
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5 Geophysical Suryey

5-1 lIntroductlon

Geophysical survey was carried out in the 2nd phase of the present
progran 1n Area-C Llano del Coyote, sirultaneously with geological wapp-
ing, geochemical sampling, and pilot DDHs. The survey conprised IP (in-
duced polarization} and ground magnetfe survey. Here, only a brief review
of the survey 1s made, as the detail is described fn Part-ITI of the
Phase~IY report,

The present project area(7km x 2km = 14 sq.km) includes an area where
UN undertoek an exploration program in 1969 and 1979; they also carried out
geological mapping, geocheaical sanpling, EM,IP, ground magnetic survey,
and 7 short DDHs to IP anomalies (UN;1973, and p.149 in Phase-II report).

The reason why we intended to re-explore the area is mentioned im 1-1

in this report, and'p;149 to 150 in Phase-I1 report.

The reason why we selected IP as an exploration techaique in the 2nd
phase is as follows: (1) The IP located by UN are still epen to both KW
and SE. {2) It was requited to veveal rhe distribution of swilfides below
the oxide zone, as little sulfides are observed both en the surface ard
in the UN drill cores down to 30 to J0n from the surface, though the sur-
face is covered widely by the limonitized outcrops and floats (the exis-
tence of the leached capping was aaticipated). (3) Few UN PPHs reached
the expected depth of their IP anozalies, though the drills had been pla-:
aned to explore them. (4) It was anticipated through the review of UN
data that there might be a wmineral zoning in a maaner of Cu-Ph& Zn-IP
anonaly{pyrite). Therefore, IP was considered to be helpful for the
lnterpretation of the geocheaical anonalies, even if it only indicated
pyritization in the bed rocks.

The reason why we selected the ground magnetie sux¥vey is vecause the

floats and outcrops of massive magnetite fatermittently but widely occur
on the surface area.

Some DDHs were carried out 1In the Phase-I1I to explore these IP ano-
nalies, but they only resulted in to reveal that the IP anomalies were
caused by stvong pyritization: Most of DDHs laid in IP anomalies inter-

sected strong pyritization, which 1s locally concentrated up to semi-massive
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to massive pyrite (5=15 to 20% for several m). However, all the three -
DDHs that iIntersected "%-order Zn-minevalfzation"are located outside,or
at the margin of 1P anomalies (Fig.23).

No conclusion can be made on applicability of magnetic survey, as no
drill has been done in the most prominent i{nferred magnetic body between
W4 and O-lines. This anomaly may be attributed to magnetite concentra-
tion in depths, as gossan with hematite occur scatteredly on the surface
of this area. A widely distributed but weak inferred magnetic body, which
coincides approximately with IP anomalies and includes tha prominent fn-
ferred body mentioned above, may be derived from magnetite in the pyrite
zone. The magnetite oecurs pervaslvely and may reach several Z in ave-
rége, though no exact data for evaluatfing its average content is available
as yet.

The correlation among geophysical anomalies, geochemical anoralies
by so0il samples, geological background, and drill results is summarized
in Table-16, and spatial relationship among them is illustrated in Fig.23
of this report. The relationships ameng drill results, geochemical

ancmalies by rock-chip samples, and geology are shown by far the better
in PL-5 and Fig.1l0 fn Phase-III Report.

5-2 ¥orks carried out -

The geophysical survey was carried out in the following terms in 1977:
Chaining of the base-lines and picket-lines; from Septecber 20 to October
15. The field IP measurements; from October 2 to 18. The ground magnetic
survey; from October 9 to 25,

The sumnmary of the works carried out is as follows.,

Induced polarization Grouvnd magnetic

. {Frequency domainl*_J Survey
iCovered area 13.6 sq ka 14.0 sq-kn
Total length of picket lines 42,0 line-knm 72.0 line-kn
Number of picket lines 21 36
Length of a picket line 2.0 km 2.0 kn
Picket 1ine interwval 400a(200a) 200Ga
Station interval 1002 1002
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5-3 induced polarization(IP)

5-3-1 Kinds of works and thelr specifications

Field IP nmeasurements were carried out by two fileld parties with
frequency domain system technique. The two parties used equipments of
different brands, so that different ranges of the frequencies were used.
These are as follows: A-party used ACp0.3 Hz and ACB=2.5 Hz, whereas B-
party used ACL=0.3 Hz and ACH=3.0 He. Dipole-dipole configuration was
adopted for earthing(Fig.22). Separation factor of electrode was varied
from 1 to 4 in usual measurement, while it was increased to 5, where str-~
ong frequency effect(FE) was detected. The general explanaticn on the
principle and the application methods are briefly described in p.187 of
the Phase-11 report.

Laboratory IP measurements on handspecimens were practiced in Japan,
in oérder to provide the basic data for simulation analysis and to facili-
tate the iaterpretation of the IP results obtained from the field measure-
went. Frequency effect(FE) and apparent resistivity(AR) were measured on
38 haﬁdspecimens collected from the surface of the project area. Petails
are described in p.192-202 in the Phase-I11 report.

Two dimensional simulation analysis was carried out on selected &
profiles along picket lines. 7The lines selected are W6, O,E4, and E12,
all of which are located in the ceantral zene of the inferred mineraliza-
tién (Fig;23). The data which were utilized for the simulation are the
results of the field IP weasurements, the laboratory IP measurements and
the ground magnetic survey, and geological inforcations. On simulation,
both analogue computer and digital electronic computer were utilized.

The details of the simvlation analysis are described in p.202-208 in the

Phase-I1 report, and the procedure of the sinmulation analysis is illust-
rated in a flow chart(Fig.2})

5-3-2 Field measuremeats and equipmeats

tThe field measvrements were performed by two field parties, A and B.
The-A party covered an area from the line-W2 westward, while the B-party
covered an area from line-0 eastward, respectively.

The equipments used by the two parties are susmarized below,as well
as the frequency ranges. Hore detailed information on equipments is

given in p.191 of the Phase-II report.
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Fig. 21 Flow Chart of Simutation
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A-party B-party

Frequencies used: c, 0,3 Nz 0,3Hz
'cH 2.5Hz 3,0Hz

Transmitter McPhar P-660OTX Chiba Electronic Labora-
tory  CH-505A,B

Recelver HePhar P-660RX Yokohama Electronic Labora-
tory YBC-4343B

Generatorx McPhar 70223 McCulloch
Mark-11I 400

Checker - Yokohama Electronic Labo-

ratory  YN-502

As the two parties had to use different frequencies for CLH, a trial
neasurement was practiced for correlation purpose, prior to the main field
operation. The measurement was pade by each party at the same stations on
the same line(Line-0). However, as a result, it was decided to use the rea-
sured values by two parties without any correction andfor standardization,
as it was judged there were no practical difference between twe sets of

measured values (p.191-192, and Table GP-2 in the Phase-11L report).

5-3-3 Results and their presentation

Frequency effect(FE) was directly measured, and appareat resistivity
{AR) was subsequently calculated from the electrical curreat and potential
differeace. Metal conduction factor (MCF) was obtalned from the frequency
effect and the apparent resistivity. The definitions of these thrxee pavra-
eeters, FE AR, and MCF are as follows.

Apparent Resistivity {AR)
An apparent resistivity in Dipole-Dipole configuration of electrodes
is calculated by the fbllowing formulas.
AR= pa=K-¥-(ﬂ-m)
where: X=a.s.n(ntl) (nt2)
p,= apparent resistivity (Q-n)

gecmetrical factor

th

difference in poteatial (aV)
electrical current{mA)

= space of electrodes

L]

2 6 - <
il

separation factor of electrodes
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Dipole - Dlpoie Configulation
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frequency Effect{FE)

Ia the frequency domaln system, apparent resistivities by two kinds
of frequency are measured, and IP effect is obtalned by normalizing the
difference of two apparent reststivities, which is commonly called “Frequ-
ency Effect-FE". FE 1s defined as the following formula.

FE?‘—,‘"T-}—L' x 100%
H
g .-~ p
paH

where: FE= frequency effect (%)
VL= difference in potential by low frequency(aV)

VH difference in poteatial by high frequency (V)

Par- apparent resistivity by low frequency(f-m)

Pal= apparent resistivity by high frequency (-m)
Hetal Conduction Factor (HCF)
As wmany of metallfc sulphides have lower resistivity and higher PE,
the ratio of FE to apparent resistivity is used in order to express the

effect of netallic minerals. This is called "Metal Conduction Factor-
HCF"”, and it is defined as

MCP = 1B
o

aH

z 1000 mho/nm

The values of AR,FE,and MCF were plottéd in each section along the
picket line in a way as follows: a value is plotted at the apex of right-
angled equilateral triangle whose base is a linear segrent connecting the
center ponts of both the current electrodes (C1,C2) and the potential
electrodes(?l,P2) (Fig.22). Contours were drawn, and were transferred to

level plans corresponding to separation factors (PL-79 to 90 inclusive),
attached to the Phase-1I report.
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5-3-4  Summary of the results

The results are described in detafl in p,208-217 in the Phase-ILi
report, and are pregented in maps, attached to thé same report (PL-79
through 96 inclusfve). Therefore, only very brief description fs made
here. The anomalies of AR,FE, and MCF on a level about 150m below the
surface(n=3) are conposited in Fig.23 of this report, as well as major

magnetic and geochemical anomalfes, and drill locations.

(A) Frequency effect

The FE values within the investigated area range from 0.2 to 6,8%,
though most of them are less than 2.0%. Gﬁ the other hand, the values
exceedlng 3% are geographically concentrated in some parkicular areas.
From these peographical and frequency distributions, the anomalous values
in FE in the area were decided as those which exceeded 1.

FE anomalies are mostly located in the central part of the area, bet-
ween H24 and K24, and extend in the WNH-EXE direction for over 4.8n neavrly
parallel to the base-line. The anomalies were further devided into three
grougs, based on the geographical distribution. These are; (1) anomaly
centered on line-W24, (2) anomalies that extend ia the EX¥ direction bef-
ween HEG and E16, (3) anomaly centered on line-E24.

(8) Apparent resistivity

The AR values in the area range from 10 to 1,084 @-m. However, the
values less than 200 fI-a occupy more than 90Z of the total areas in areal
distribution,and the ones more than 200 f-m are only in the extrenely
lioited areas. Of these,the values less than 75 f-m show comparatively
concentrated pattern in areal distribution. Based on these observations,
the investigated area was divided into three groups; (1) low AR zone with
the values lower than 75 f-m, (2} intermediate AR zone, with the values
between 75 and 200 Q-m, and (3) high AR zone with the values higher than
200 2-m,

All these zones occur elongated in the E-Y direction. The Intermedi-
ate zone was considered to represent the background of the area, from its
wide distribution beth in area and in frequency.

The low AR zone occurs in the central area along the base-line. It
comprises an aggregate of scaller anomalies at the shallower depth, where-
as it becozes wore simplified in form, on going deeper. This may be iater-

preted that at a shallewer depth a measured AR value stands for only the
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values of rocks within a limited small area, while it becomes much affe-
cted by rocks of much wider surrounding areas so that fts local charaé-
texistic becomes diluted.

The high AR zone mostly occurs in both southern and northerm parts
of the low AR zone. However, the axeas of individual anomalies are so
small that few anomalies occur straddiing two adjaceat picket lines.

The geographical distribution of the lew AR zone well ceincides with
the anomalies of the FE. Especially on the level n=4 between W-16 and

E-16, the two are quite the same both in pattern and in elongation.

{C) Hetal conduction factor

The MC¥ values in the area range from 1 to 354 mho/m. The anomalous
values are to correspond to those more than 40 cho/m from the definition
of MC¥, because the FE anomaly was defined as over 3%, and the low AR ano-.
maly as lower than 75 ochm-m.

The HCF anomalies well coincide with those of the FE as a vhole,
especially in an area between H16 and E16, where the major anomalies of
the HCF occur. This is quite natural, as the FE anomalies and the low
AR anomalies occur overlapped each other in this part.

However, two fractional HCF anomalies that occur around W28 and W28

are the ones due to extremely low AR values, rather than high FE.

{D) Simulation analysis
As the resuvlt of the siwulation analysis, it was inferred that the .
anticipated mineralized bodies (ore body nmodel) might show vein-like
structures dippiag vertical or steeply to the south. It was also
inferred that the ore body rodel, as a whole, might plunge to the east,
as its top level seened to be shallower in the westera sections H2 and,0
while to becone deeper in the eastéern sections E4 and El2.

Surrary of the findings on éach lines are described below.

Line-W6{Fig.2h): The ore body model is southward dipping, top of
which is centered In the vicinfity of station 12 and the thickaness of which
fncreases ia preoportion to the depth, haviong FE of 207 and resistivity
of 10it-n. The top of the model is approximately 50m below the ground
surface with an overlying low AR layer (502-n) of 2%, FE between it and the:
surface. A 100 @-m AR layer of 2Z FE is distributed on the south side
and a 5000-m high AR layer of 2% FE on the north side in this structural
model. Farther to the noxth of the high AR layer, a layer with similar

properties to that on the south side is assumed to exist.
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Liner0{Fig.25} :The ore body model 1§ a southward dipping nodeld haying
FZ and AR yalues of 2% and 500-p, vespectively, top of which is centered’
fn the vicinfty of station 10, ‘A 1002-m AR layér with 2% FE is distribuc-
ed on the south side of this ore body model and a 10ft-m low AR layer with
2% FE on the north side. Farther to the north of this low AR layer, a
layer having the same properties with that of the south side layer is wide-
ly distributed. HNear the surface a 102-m low AR layer with 2% FE is assu—

med to exist. The top of the ore body {s approximately 60m below the
ground surface,

Line-Ei(Fig.26): The ore body model comprises two kinds of southward
dipping high FE zones which have FE values of 5% and 20%, and resistivity
values of 200%-» and 100-m respectively. The model has a top centered in
the vicinity of station 10, aad is accompanied with high resistivity part
at the hanglng wall side and low resistivity part a¢ footwall side.

All of these occur in a layer with 1% FE and 1000-m resistivity. A 309-n
low AR layer with 1% FE is assumed rto exist near the ground surface.

The top of the model is approximately 150m below the surface.

Line-£E12(Fig.27): The ore body model, existing in a 1000-m AR layer
with FE value of 2%, is a vertical vein-like one centered in the vicinity
of station 8. FE and AR values of the wmadel are 20% and 108-an. A S500-m
AR layer with FE value of 2% is assumed to exist near the ground surface.

The top of the model is approximately 15Cm below the surface.

5-4% Ground magnetic survey

The ground magnetic survey was carried out, as outcrops and floats of
massive magnetite are widely observed here and there on the surface of the
investigated area. The picket lines for 1P measutements and geochemical
sampling were utilized for the magnetic measurements. A magnetomeler
Geonetrix G-81% was used for the measurements with an accuray of + 1 gamma.

The detail of the survey is described in p.217-221 in the Phase-II
report., The distribution of magnetic field is shown in PL-98 of the sace
report, and the result of the analysis in PL-99, respectively. 1The
projection of the magnetic anomalies on -150a level plan (n=3 in IP) is
shown ia Fig.23 in this report, as well as IP anomalies.
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5-4-1 Results of measurement

The magnetic intensity yaxies from 40,640 y to 42,980 y vith a range
of 2,340 y in the investigated area, The range is rather large compared
with the extent of the area, However, the most of the values distribute
between 40,800 and 40,900 y, General trend of the isogram is nearly para-
1iel to the base line, extending In the WNW-gSE dlrection, but a loeal
trend in the EW direction is also observed in some places.

Tao major groups of anomalfes were located within the investigated -
area; one is in the central part, and another is in the northern part near
to the linit of the area.

The central one occurs approximately along the base line, and is
characterized by following natures; (1) fts low anomalies have an wide areal
extent, (2) its high anomalies have high-amplitude, and (3) the change
rate from the high to low is large.

The northera one is located just north of the low anomalies of the
central group. Its high anomalies are distributed im an area from the
station-16 on line W-14 to the station-20 on linek4. However, its paired

low anomalies are distributed to the north, outside of the investigated
area.

5-k-2 Results of interpretation

The located two groups of anomalies were interpreted to be attributed
to the magretic bodies of vein-like form. The central group comprises
the anomalies elongated in the WNW-ESE, and is apparently devided into
four blocks by three inferred faults. These anomalies were interpreted
to be derived from a magnetic body, which was 100a to 300m wide and had
the magnetic susceptibility of 1.0 x 10—3 enufecc, and the top of which
was from 60 to 100m deep from the surface. The magentic body was inferred
to dip steeply to the south ia most places, but to the north between W8
and O,

The northern group was interpreted to be attributed to a magnetic body
which extended im EW direction, and dipped vertical to slightly to the
north. Its top depth was fnferred to be abound 70m from the surface.

It was also aanticipated to have a width around 70m, and magpetic suscepti-
bility of some 1.4 x 10"3 ezufce.

These magnetic bodies were {aterpreted in the Phase-11 report to be

derived from magnetite rich-nineralizatfon, since the susceptibility of
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more than 70% of handspecimens collected from the surface had indicated
less than 0.2 x 10"3.

5-5 PDiscussion

Diamond drilling was carried out in the geophysical anomalies locat-~
ed i{n the Phase-II.

The drills in the IP anomalies have revealed that the IP anomalies
are attributed, without exception, to extremely pyritized zone in altered
rocks Including skarn. Pyritization ranges in sulfur content from sever-
al Z S up to nearly 30% S, and often concentrates to form semf-massive
pyrite for several-m intervals (S=some feen Z to 20Z). However, all the
three BDHs that intersected "%Z-order Zn-mineralization are locateéd ovt-
sid or at the pargin of IP anomalies (Fig.23).

At present, no conclusion can be made on the applicability of the
magnetic suvrvey, as no drfll has been done in the most prominent inferred
wagnetic body occurving between W& and O-lines. A widely distributed anom-
aly, which coincides approximately with IP anomalies and includes the
proainent magretic body nmentioned above, may be derived from naguetite in
the pyrite zone. The Eagnétite seems fo reach some several X as a vhole,
though no data to evaluate exactly the content ave available.

The correlation between the geophysical anomalies and drill results
is summarized in Table-16,

In the present program, IP resulted in to have indicated only strong
pyritization, but not econcnic¢ mineralization directly. However, it
should be apprecfated that IP suBstantiated to be useful to locate sul-
fides below the limonitized surface.

We consider that IP is worth applying to exploration of a deposit in

which useful minerals are expected to accompany pyrite, and that It is
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also worth applying as a supplementary tool to geochemical suryey and geos
logical mapping, when the oxide zone Is deep, or when mineral zoning is

expected to exist with pyrite halo.
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6. Diamond Orilling

6-1 Works carrled out

10 DDis totaling 2,033,7m were carried out in Area-C Llano del Coyote
in the Phase-II and -I1I of the present project. In the Phase~IL, a drill
rig Tone TGH-5A was used, and fn the Phase-III two rigs the Tone and a
Boyles Bros BBS-1 were used, The net drilling teros except the preparatory
period, such as transportation, site-preparation, installtion, etc,, were
as follows: In the Phase-1I; from September 25, 1977 to March 11, 1978.

In the Phase-III; from July 5 to October 14, 1978.

The details concerning equipments, consumables, and operation, etc.
are descrlbed in the Phase-Il, and -III reporis, and are oaitted here in
this reporc.

Summary of drill locations and lengths is tabulated in Table-17, in
which those of UN and DGMH are also included for reference. Coordinates in
this table were read in the 1/10,000 photogramzetric topographic map, and

were not actvally chained. Drill lecations are plotted in Fig.23 in 5-3-4
in this report.

6-2 Purpose

The purpose of 3 DDHs in the Phase-IJ was as follows: (1) To explore
the geophysical and geochemical anomalies located by UN,at depth in order
to facilitate the interpretation of the resulis of the geological mapping,
and geochemical and geophysical surveys, which were simultaneously carrfed
out in the same phase. (2) To explore the extension of the sub-econoaic
intersection in UN-4 drill (5.5,m 2.96% Zn).

The purpose of the drills in the Phase-111I'was to explore our geophys-—

ical and geocheamical ancmalies located in the Phase-IL,at depth.

6-3  Results of DDHs

DDH MJ-9 of the third phase intersected proomising primary sulfide
Zn-nineralization between 88.6a and 28.1n(12.76% Zn for 9.5a). The inter-
section is located S13°E of MI-1{oxide; 1.427% for 5.9a) with a horizontal
distance of about 150a. MI-9 is located S50°E from the mineralized inter-
section in UN-4(svlfide; 2.96% Zn for 5.5a) with a3 horizontal distance of
about 135a. These three intersections are in a same skarn horizon that

accurs around the boundary between the Tactic and Chicol Foreatlons.
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In MJ-9, supergene chalcocite(djurleite?) was also intersected bet-
ween 82,3m and 82.9m(3.80% Cu for 0.60m). Chalcoclte occurs intersticial-
to residual pyrite grains in Ilimonite gossan. The intersection is situated
at the lowermost part in the oxide zone.

Summary of locatfons and lengths of all the DDHs that have been
carrfed out in the prospect is tabulated in Table-17. Assay results of
major mineralized intersections in these holes are listed In Table-18.

In these tables data of DDHs by UN and DCMI are also compiled, as long as
they are available.
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However, in the sulfide zone, Zn is assayed only at O,n% or less, and no
Intersection in which sphalerite occurs concentratedly has been encounte-
red, '

Supergene chalcocite, coating pyrite veinlets, was observed just below
the oxide zone fn HMI-1, but the 3.4m fintersection Is only assayed at 0.11%
Cu.

In Table-18, assay results of the DDHs by both UN and DGMH are also

corpiled, so long as their data are availadle.
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7 Concluslon and Recowmmendation

7-1  0On the exploration poténtlal of the project areas
7-¥-1 General

Hetallie {especilally non-ferrous) metailic wenralizaieon s very
weak in the project areas. This may be attributed to the Fact that there
is very little acid!c intrusive occurrence in the areas. We conclusively
consider that there remains 1litetle possibility that a metallic deposit
with mineable reserves of say n X 106T or more occurs in the areas.

He guess that only mineralization types that have still some possi-
bility of yfelding small scale operating mines in future are skara-to-
hydrothermal replacement type(Cu-Zn), Pb-Zn mineralization in the Paleo-

zolc carbonate rocks, and massive chropite in peridotite.

7-i-2  (€u-7n) Skarn-to-Hydrothermal replacement type

This is the mineralization to which our drilling program has been
concentrated. As a result, promising Zn-mineralization was intersected
in DDH HJ~9(12.?6Z for 9.5a). Zn-anopalies of rock-chip samples delineat-
ed-by 500ppa well correlate to “%-order Zn-nineralized intérsections” of
DDits. The anomalies have an extent of 3.6km by 0.2km as a whole, and are
wostly unexplored except 4 DDHs. Therefore, possibilities that reserves
of n x IOST to n x 1061 exist in the prospect are considered to be fairly
great. A deposit may be exploitable evea this size, if Zn pgrade is as
high as that of HJ-9, since the prospect is favorably located to minimize

expenditures for infrastructures. Further ekploration is warranted, and

an inteasive DDHs program is recommended to undertake.

is described in Phase-I¥I Report (6-5, PL-1-1).

Proposed progranm

7-1-3 Pb-Zn mineralization in carbonate rocks

Pechae, lLaurita, Saclecin, and Peiia de Plata are the showings of
this type, However, only one that was detectéed as a conspicuovs gegcheni~
cal anomaly is 'Pefasco-Pacumal anomaly™ in the Pechac-Laurita area.

We consider that there still venmains the possibility that high
gcade bonanzas may locally exist somewhere in these showings or elsewhere.
However, we also Infer that thelr dicension might be of the order of 104T
at most, if any. As gost of coninue to next page
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the anomalies and showings of this type are located in remote areas where
the iafrastructure fs poérly provided, We consider that it might be véry
difficult, 1f not frmpossible, to explofit these deposits in near future,
even if some high grade small bonanzas occurred. Therefore, we believe
that the exploration priority to this type in the project areas is fairly
low, and that whether additional exploration is needed or not should be

Judged when the reconnaissance to all the other possible fields in Cuatemala
has been completed.

7-1-4 Chromite ore in ultrabasic rocks

Hassive chromite ores are often observed in the small intrusive
bodies of sevpentinized periﬂotite that occur intermittently along the
fault zone of the Chixoy-Polochic fault. Though there fs no knowsa showing
that warrants comeercial production in near future, we could not either
denny the possibility of small new ore bodies. Revertheless, we infer
that the dimension of such deposits is small, because, if a Sizable depos-
it occurred near the surface, either outerops or floats could have been
discovered, as little vegetation is on the surface of the serpentinite
exposures. We speculatively guess that the disension of an ore deposit,
if ir should be discovered, would probably be of n x 103T or smalier.
Therefore, the deposit would bé the one which ¢ould be mined by local

people as a side business whéen the market price rose.

7-2 On selection of further target areas in Guatemala

Our present study has revealed that the non~ferrous metallic aminera-
lization is likely related with the acidic¢ intrusive rocks of the later
Cretaceous to Paleogene. Though this relationship could not directly be
applied further to other areas in Guatemala, it wust be necessary to pay
attention to the relationship between the mineralization and acidic intru-
sives. We suggest to give better exploration priority to an area, where
acidic intrusives (especially those from the Cretaceous to the Paleogene
in age) abundantly occur, when a regional reconnaissance for non-ferrous

petallic minerals is planned in Guatemala.

7-3 On exploration methods
7-3-1 Geochemlcal survey
Through the exploration works of the preseat program, we have reconfi-

rned that geochemical survey of stream sediments andfor soll is the most
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usefull exploration tool thrgughout all the stages from the reconnalssance
to the scout drills, |

As to the jindicators: Three elements Cu,Pb and Zn were adopted as
fndicators in the Phase-1, and Ag was added to the three fn the Phase-II.
It is recosmended to add at least Au in a further progran in other aveas,
80 far as the exploration for non-ferrous metals is concerned. For gold
analysis of the exploration purpose, AAS technique with solvent extraction
should be applied. It is further recommended to select carefully the most
effective indfcators andfor path finders in aceordance with the objective
wetals and the geology of the tatget areas, when an exploration program is
planned, _

As the statistical technique in the geochemical data processing, the
rolling mean analysls was very much useful, especially in the reconnai-
ssance phase. OFf the technique, the standard deviation highs well indicat-
ed the presence of the mineralized parts. Thefefore, it is recommended to
apply this technique in the reconnaissance stage of a further project. To
the determination of the dimension of a search area in the rolling mean
analysfs, it is suggested to study the possibility of applying the vario-
gram in the Krigging method.

To the determimation of the threshold values, it may be more adeguate
to apply the rolling mean analysis. The procedure ray be suggested as
follows: To construct a surface showing "rolling mean + 2 standa¥d devia-
tions calculated from all the samples Falling in that search area", and teo

define the threshold values as that surface itself.

7-3-2 On geophysical survey

IP anomalies tend to be attributed to pyritizationm, as in the case of
Llano del Coyote. Also, they are often derived from underground water,
zones of arglllized zone, and rany other causes other than mineralization.
Thus, IP cannot be a unique exploration tool that detects divectly useful
netals, from Its inherent nature,

Though 1P has mamy weak points wentioned above, it fis still helpful
and appricable in some cases as follows: It is worth applying to the
exploration of a deposit in which useful minerals are expected fntimately
accompany pyrite. It is also applicable as a supplementary tool to
geochenical exploration and geological interpretation in the cases when
leached capping, or ninerél zoning is expected to occur.

In these cases, IP is recomnended to apply iwm the stage after

the reconnafissance and directly before the scout drilling.’
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