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This report describe* certain pefcrographic and chemical characteristics 

of diamond drill core from the Boiae Creek prospect (copper-molybdenum), four 

miles west of Pitt River end seven miles northwest of Pitt Lake* British 

Columbia. Eighteen core samples are from 0BH*1; seven additional samples 

are from SDH-6 and DDH-9. Sample numbers are listed in the appendix, 

The objective of the petrographic phase of the study is the determinate 

ion of possible relationships between microscopic features of the host rock 

and the sulfide mineralisation. The minor element content was measured in 

pulp samples from five drill holes in order to determine the minor element 

distribution with depth. The objective here is to see whether there are any 

abrupt or noticeable changes with depth, and whether the presence and abundance 

of minor elements might depend upon the grade of Cu and H0S2. 

All of the core samples were studied in thin section; polished 

sections were not made. Chips of many of the samples were stained for 

potassium feldspar. The minor elements were determined by Hr. Merlyn L* 

Salmon* Denver, Coloradoj potassium and sodium were analysed by the Coors 

Spectro-Chemical Laboratory, Golden, Colorado. 

The petrologic and mineralogic features of the region surrounding 

Boise Creek were studied in detail by J.A. Roddick. His report (Roddick, 1965) 

is cited in the present study. 

ROCK TYPES 

general Statement 

ApproKimateiy 80 percent of the bedroek in the region is plutonie; 

all of these rocks are regarded by Roddick as metasomatic in origin and of 
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Mesozoic and early Cenozoic age. They range mainly from hornblende diorite 
to biotite granite, alaskite, and pegmatite, although the moat abundant typea 
are of intermediate composition. The parent rocks, which were replaced and 
gave riae to the various plutonic units, are designated as hornblende gran-
ulite and amphibolite. The following diagram summarises Roddick*s paragenetic 
schemes 

< Hb/Bt granite ) 
Hb granulite ( Mb and/or Bt granodiorite ) Bt ttrMt*tm 
Amphibolite ( Bis and/or Bt quarts; diorite ) granite 

( Hb diorite ) 

Boise Creek Prospect 

The area of the Boise Creek prospect consists chiefly of a fine* to 
coarse-grained hornblende diorite; locally the r ck is quarts diorite. The 
mafic minerals are extensively chloritised in some parts of the area. 

nearly all of the core samples that were examined are mineralized and 
altered. Most of the samples are of intermediate igneous composition {largely 
quarts diorite) and many of these rocks characteristically contain prominent 
mixed chlorite, sericite> and talc(?). The hydrothermai alteration and notable 
introduction of quartz make specific igneous classification difficult and, in 
some cases, impossible. The mafic minerals, which are critical to Roddick's 
classification, are almost completely altered. In addition, it is reasonable 
to assume that hydrothermai alteration has modified the composition of the 
plagioclase. Therefore an attempt to apply an igneous classification to 
these rocks, with plagioclase composition as the principal variable, would be 
inadviseabie* Even if the plagioclase in some of the samples is representative 
of the pre-mineralized rock, the fact that the mafic minerals (hornblende and 
biotite) have been altered makes impossible classification according to 
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Roddick's scheme. Roddick notes (p. 100) that the composition of piagiociase 

in hornblende quartz diorite and hiotite quartz diorite, taken together, 

ranges between An^-An5g. Therefore, data on piagiociase composition is of 

limited use in Roddick's classificationj knowledge of hornblende-blotite 

ratios is essential. 

What seems of greater importance than the specific naming of these 

rock samples are the striking textural differences which the samples show. 

The most note-able difference lies in the degree of development of piagiociase 

porphyrobiasts. This difference in piagiociase is emphasised by Roddick and 

is used as one line of evidence in support of a metasomatic origin. Moreover, 

Roddic states (p. 179) that a close genetic relationship has long been 

recognised between the mineral deposits and the plutonic rocks. It seems 

reasonable, therefore, in view of the hydrothermal alteration of these rocks, 

to emphasize here the degree of textural evolution, as it appears to result 

from their metasomatic origin, and to relate this textural development to 

the mineralisation. (See Table I). Xt should be noted, however, that these 

samples were not selected expressly for this purpose. For this reasont the 

study lacks the desired number and distribution of samples. 

The samples range generally from very fine-grained, dark rocks, rich 

in mixed chlorite, serieite, and possible talc, to medium-grained rocks which 

contain much less of the mafic minerals and contain quarts and rather abundant, 

well-formed porphyroblasts of piagiociase. Potassium feldspar was not identified 

in any of the thin sections. Chips of the core samples were stained for it-

feldspar, but the results are inconclusive; the stain tends to coat even the 

quartz vein material. Roddick states (p. 122) that much of the K-feidspar in 

the area is perthite. Perthite was not found in the core samples from the Boise 

Creek prospect. 

INTERNATI OXAL MIRK SAL ENGINEERS 

**3* 



rt-I 

X 

\ 

N *s.,„ 

^ 

737 

973 

l(hb) 

$ ¥7* 

0» C» py» (Ht>« <©!>} 

Q» $*** py» cp f nt© 

Q, Ah, <F1>* <Cei)f py 

Qt &* py, ^ * «p 

»* H* «•*?» 

I to) 

!» m i l m r « &V* 

>» Mf my* 

0» $l* f py» &g, tao 

( ) 

.13 

,16 

.01 

.01 

.02 

approximately 
10-foot taterval 



Several of the very fine-grained, dark rocks, some of ■which contain a 

few incipient porphyroblasts, either are clearly of volcanic origin or possibly 

represent mafic granulite, On the other hand, there are several samples in 

the suite which either do not appear to fit Into this metasomatic, texturai 

progression, or probably were not derived from the fine-grained, mafic rock. 

A sample, 42 feet from DBS-1, is composed of an altered, granular mosaic of 

quarts and altered feldspar; it is extensively siilcified and lacks porphyro-

blastic plagioclase. Samples at 393 feet and 737 feet, D0H-1S although they 

show a few poorly-developed plagioclase porphyrobiasts, contain very little 

chlorite and appear to be derived either from quartsite containing a few 

rounded, larger quarts grains, or possibly from porphyritic felslte. In any 

case, these samples seem unlikely to have originated from a fine-grained, 

mafic rock* A sample At 125 feet from DDR-1, is comprised of two rock typess 

one is a very fine-grained, dark rock, possibly representing mafic granulite, 

in sharp contact with a diorite containing polk11obiastic hornblende, the 

abrupt contact in this sample suggests that the dioritic rock may not be 

solely of metasomatic origin. 

The samples which appear to belong to this metasomatic progression are 

divided here into six categories: incipient, low, low-moderate» moderate, 

moderate-high and high. Except in the few samples where poikiloblastic horn

blende is prominent, these terms refer to the degree of texture! evolution of 

plagioclase porphyroblasts. It should be noted, however, that Roddick's rock 

classification stresses that the progressive, textural development of plagio

clase porphyroblasts also includes the more silicic rocks leading to, and 

culminating in, biotite granite. In the use of the subjective categories 

erected here, this connotation should not be made. The present scheme is 

merely a relative classification applied to thin sections of rocks largely of 

INTJER-RATIONAL M I N E R A L G N G I N E E F S 



intermediate composition. Additionally, many of the samples containing 

piagioclase porphyroblasts of high textureI development also contain grains 

of less well-developed piagioclase. In view of this, the maximum degree of 

textural evolution found in a sample was considered in assigning the sample 

to one or another of the six categories. The essential features of the 

stages of incipient, low, moderate* and high degrees of textural evolution 

are summarized below: 

Incipient 

The samples assigned to this category are made up largely of chlorite, 

sericite, and talc(?), The few piagioclase porphyroblasts that occur are less 

than 1 mm across and are irregular in shape. The borders of these incipient 

porphyroblasts ara characteristically obscured and replaced by chloritic 

material. The porphyroblasts have a mottled, granular appearance between 

crossed nicols, indicating an intergrowth of several crystallographic units 

of piagioclase. Inclusions as such were not found, although chlorite and 

sericite commonly are disseminated sparsely throughout the porphyroblasts and 

along fractures. Compositional zoning is barely visible in a few places. 

This is demonstrated hy slightly uneven extinction, crudely concentric, be

tween crossed niceIs. Multiple twinning is either absent or only poorly 

developed; the few twins which can be found have wide iameliae and some are 

discontinuous across the porphyroblasts. Quarts is rare and shows no 

crystalioblastie growth. (See Figure 1.) 

Low 

The piagioclase in this category is up to about 1 mm across. It is 
slightly larger than in the incipient stage, and is a little more abundant. 
The porphyroblasts are crudely sufchedral in form and the borders are still 
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diffuse and obscured by chlorite and sericite. The plagioclase character

istically shows a grainy texture, which appears to represent relict, granular 

plagioclase that has aggregated to form porphyroblasts. The porphyroblasts 

contain disseminated, minute shreds of chlorite and sericite, and in a few 

places minute grains of quartz appear as inclusions. As in the incipient 

stage, compositional zoning is rare and only weakly developed. Multiple 

twinning is crudely formed; the twin lamellae are relatively wide and are 

discontinuous and wedge-shaped in many of the crystals. Care was taken to 

distinguish between subhedral to euhedral, relictplagioclase phenocrysts in 

volcanic rock (sample at 973*, Hole Ho. 1) and plagioclase of metasoaatic 

origin. Quartz shows no tendency to aggregate into porphyroblasts; a few 

quartz intergrowths and veinlets replace plagioclase. (See Figures 2 and 3.) 

Moderate 

The plagioclase porphyroblasts here are larger than they are in less 

well developed stages, reaching diameters of 2-3 mm. The porphyroblasts are 

irregular to subhedral in. form and are much more abundant. The larger por

phyroblasts generally are more irregular. Contacts between adjoining plagio

clase crystals commonly are somewhat intergrown and sutured. As in the low 

stage, these porphyroblasts characteristically are made up of coalescing, 

optically continuous grains of plagioclase. These aggregations trap fine 

grains of quartz and euhedral plagioclase, producing poiklloblastic texture. 

These Inclusions are abundant. In addition, worm-like Intergrowths of quartz 

are common. Inclusions of quartz along the borders of porphyroblasts give the 

crystal outline a ragged, irregular appearance. These porphyroblasts contain 

very little chloritic material, suggesting that the porphyroblasts were 

cleared of trapped mafic minerals (hornblende?). Compositional zoning is very 
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rare, and where it does occur It resembles the zoning of lower stages. Some 

of the porphyroblasts are broadly twinned, although many are un twinned. 

Finely-twinned crystals are rather common, unlike the porphyroblasts of lower 

stages. Quartz is interstitial and coarser than in lower stages, and it is 

more abundant. It should be noted that in many samples it is difficult to 

distinguish between introduced quarts (hydrothermal) and metasomatic quarta, 

Quarts which is interstitial is commonly angular in form, clear, and shows 

even extinction between crossed nicois. In the sample at 393% DIHS-6 (Fig. 5) 

which contains larger, rounded quarts grains (quartzite?), a mesh~like halo 

of granular quarts forms overgrowths In optical continuity with the rounded 

quarts. (See Figures 4 to 7%. 

Hiah 

The plagioclaae at this stage of development la abundant and up to 

about 2 mm long. The form is largely subhedral to euhedralj contacts be

tween adjoining plagioclase crystals are irregular. Smaller plagioclase 

porphyroblasts generally are more euhedral, The borders of porphyroblasts 

are generally sharp and more distinct than in the lower stages. There are 

very few inclusion at this stage in the textural development. The larger 

porphyroblasts generally contain a few inclusions; smaller porphyroblasts 

are free of inclusions. Most of the inclusions are granular quarts, although 

some porphyroblasts contain minute, euhedral crystals of plagioclase. Both 

multiple twinning and zoning are better developed and more conspicuous than 

in lower stages. In addition, the multiple twinning is generally both finer 

and more continuous within the porphyroblasts. Quartz is interstitial, clear, 

&<od shows even extinction, as in the lower stages. There is no evidence of 

porphyrobiastie quartz. (See Figures 8 to 14). 
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ALTERATIQ8 

Only three samples in the entire suite contain hornblende (hb 

diorites 0DH-1, 125', and DDH-9, 518*; hornblendite: DDH-1, 1205*). 

Mafic minerals in the other samples are altered to chlorite and possibly 

serlcite and talc. (The distinction between serlcite and talc In thin 

section is inconclusive; the presence of abundant chlorite suggests that 

at least some of the associated, fine, highly birefringent material is 

probably talc) Flagioclase, which occurs In all the samples except at 

120S1, DDH-1, is surprisingly fresh in many thin sections; in some samples 

it is slightly to moderately altered to serlcite, very fine chlorite, car

bonate, epidote and clay. 

Chlorite, serlcite, and t«le(t) are most abundant in the fine

grained, dark greenish gray rocks. These rocks appear to represent, in part, 

altered hornblende granuiite or fine-grained amphibolite; sample 973', DDH-1, 

contains definite relict volcanic texture. Samples containing the least 

amount of chlorite, and other alteration products, are the recks of approx* 

imateiy quartz diorite composition in which the plagioclase is we11-developed 

texturaily. It appears that in the course of metasomatic evolution of these 

rocks the mafic components were partially expelled. 

the chlorite in the dark greenish gray rocks is rather unlformily 

distributed. It occurs as minute, irregular shreds and clusters of fibrous 

crystals. In a few of the thin sections, bundles of chlorite crystals appear 

to be crudely pseudomorphous after hornblende, although hornblende is absent. 

Several thin sections containing abundant chlorite also contain brown biotite, 

and it is uncertain as to whether the chlorite Is derived from the biotite or 

whether the biotite is hydrothermal in origin, or both. The biotite Is fine* 
grained and irregular in form, and is qnite similar to the secondary biotite 
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commonly found associated with porphyry copper deposits. Where chlorite Is 

abundant in the host rock, the chlorite is also found strung out within 

quartz-sulfide veinlets. This feature demonstrates the close genetic 

relationship between chioritisation and mineralisation, a relationship 

noted also by Roddick {p. 83). In rocks where plagioclase is prominent, 

the chlorite is largely interstitial to the feldspar; chlorite also occurs 

scattered sparsely throughout the plagioclase and along grain boundaries and 

in fractures. The chlorite commonly contains minute grains of disseminated 

magnetite and Irregular patches of pyrlte. This feature suggests that iron 

in the pyrite was derived from mafic minerals during ehlorltisation. Here, 

again, is evidence that the ehlorltisation was induced by hydrothermal pro* 

cesses and not by regional retrogressive metamorphism. 

In addition to the possible sericite associated with chlorite in the 

fine-grained2 dark rocks, sericite also occurs as minor, irregularly dis

tributed replacements in plagioclase, and along cleavage fractures and plag

ioclase grain boundaries. There does not appear to be any significant control 

by compositional zoning in plagioclase. Late sericite is conspicuous in 

many thin sections where sericite forms thread-like veinlets surrounding 

kaolin, quartz and pyrite grains in the quartz^sulfide veinlets. Carbonate 

commonly accompanies this late sericite. 

A few of the plagloclase-rich samples contain conspicuous kaolin, and, 

in contradiction to Roddick's contention (p. 136) that kaolin is "rarely if 

ever" deposited froa solutions into fractures, the kaolin observed here 

commonly occupies fine fractures which cut the quartz-sulfide veinlets. There 

also are irregular areaswithln these thin sections which contain abundant 

kaolin. Therefore, the kaolin here forms as a direct alteration product of 

constituent minerals, as well as occurring in fractures* The pink alteration 
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which Roddick describes (p. 138), and which bears a direct relation to the 

amount of kaolin in the altered rocks, was not found in the core samples 

from the Boise Greek prospect. 

Traces of granular epidote were found in many of the thin sectionsj 

in general it is rare in the plagioelase-rich rocks. Conspicuous concentrat-

ions of granular epidote occur disseminated throughout lenticular masses which 

appear to represent reiict inclusions of some former» fine-grained, mafic rock 

(especially a sample at 1446* from Hole Mo* 1). Because of the general lack 

of epidote ixk the dloritie rocks, it is suggested that the epidote of these 

dark inclusions is the result of earlier, retrogressive metamorphism and has 

no genetic relationship to the hydrothermal alteration. Two samples (DBH-6 

at 584' and DDH-9 at 422*) contain prominent, blade-like crystals of a mineral 

which is identified here tentatively as manganian zoisite (thulite). The 

crystals, which are found in quartz-gulfide velnlets, are faintly pleochroic 

(pink) and have the crystallographic and optical properties of ferroan zoisite. 

MIKEJULIZATIOH 

The selected core samples afford only a limited view of the mineral

ization revealed throughout the drill holes. Therefore, the following notes, 

taken primarily from the thin sections, may not constitute a valid generalizat

ion regarding the mineralization as a whole. In addition, polished sections 

of the opaque minerals were not studied. 

quartz and pyrite are essentially ubiquitous in the mineralized rock. 

These minerals are accompanied in many of the samples by white to pale pink 

anhydrite, chalcopyrite, and, to a lesser extent, by molybdenite. Magnetite, 

carbonate, fluorlte, and kaolin (velnlets) are uncommon} ciinochiore(?) is 

rare. A few samples contain velnlets rich in anhydrite, with little quartz. 
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These Introduced minerals characteristically occur in veiniets up 

to 6-8 cm thick. Host are not more than I cm thick, and many are lesa than 

4-5 cm. Disseminated minerals also occur, especially anhydrite and the 

sulfide minerals, although these are closely associated with veinlets. 

Several samples are intensely siiicified (especially a sample at 42* 008*1). 

In this sample the introduced quarts pervades much of the rock. Except for 

the sulfides* Introduced minerals are largely fine-grained, pyrite in some 

samples forms irregular aggregates up to several centimeters across; some 

pyrite is euhedral. Meny of the thin sections show ehalcopyrlte both as in

clusions in pyrite and && interstitial fillings among grains of pyrite. 

Molybdenite commonly occurs as grains and in short prisms associated with 

quartz and pyrite. Very little ehalcopyrlte and molybdenite is disseminated. 

MIH0& ELEMENT DISTRIBUTION 

Introduction 

Tables i to 9 suawaarise the minor element abundance and distribution 

in samples from drill holes l9 2, 3, 5 and 6, The samples, listed here in 

Appendix 2, are pulps representing approximately lG-fo©t intervals of drill 

core. The values are estimated percentages (semi-quantitative) for the metal 

equivalent of the indicated elements. The analyses are spectrographic» and 

no checks were made for elements with atomic numbers less than 22 (below 

titanium). Potassium and sodium were run by atomic absorption, 

Samples from holes, 1, 5, and 6 are generally of slightly higher grade 

and have been divided into two categories; those with relatively high &0S2 

(greater than 0.01% or 0.02%) and those with relatively high Cu (greater than 

0.12% or CJ.15%). Part of the objective here is to determine whether certain 

elements preferentially follow the higher grades of Cu and M&. 
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The reproducibility of these values has not bees teated. Therefore, 

it is not known what magnitude of difference constitutes a significant 

difference. Since the differences in element concentration here are minor, 

caution must be used in interpreting the results. 

Summary of Results (Preliminary) 

Table Vsummarizes the results. Co and Hi are slightly more abundant 

in association with No than with Cu. On the other hand, Bb? V, and Y are 

more abundant with Cu. It is also interesting to note that Zn is more 

abundant in the higher grades of both Mo and Cu, whereas Pb, along with Cr 

and Fe, are relatively more abundant in the lower grade holes (DDH-2 and 3). 

Sr and 2r are of lowest concentration in association with Mo. 

Conclusions (preliminary) 

The texture of plsgioclase porphyroblasts in 17 core samples from 

DDH-1, listed in Table 1, does not show a systematic relationship to in

troduced minerals present, or to the assay values. Many more core samples 

would be required to thoroughly test this possibility. Roddick indicates 

($* 179) that the mineralization Is most intense in the dioritic rocks of the 

area, and hence presumably there exists a broad» general correlation between 

the texture of plagioclase found in diorite and the intensity of mineralization* 

However, this is not demonstrated in the present study, 

The nearly complete ebioritization of hornblende and bletite, and the 

partial alteration of plagioclase in many of the samples, coupled with an 

introduction of quartz, makes it difficult or impossible to classify the 

raatasosiatie rocks of the Boise Creek prospect. 

The fine-grained, dark greenish gray rocks of the area appear to re-
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present remnants of at least some of the rock types which were 

gave rise to the plutonlc rocks. 

Hydrothermal alteration and sulfida mineralisation appear to be 

penecoatemporaxieeus» with eerieitisation md kaolinisatlcn 

the period of quarta-sulfide injection* 

There is no narked indication that S&> and Ou each are 

by unique assemblages and concentrations of minor elements. 

The variation in minor element distribution with drill 

(length) is not marked. Minor element ratios still need to be 

order to test this. 
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MIHOR ELEMEHT DISTRIBUTION IN SAMPLES FROM BDH-J 

Cu Zn 
221-229 .11 
317-329 .092 .017 

396-406 .13 .020 

424-437 .13 .028 

452-462 .15 .020 

696-706 .15 .21 
846-856 .13 .043 

925-936 .048 .010 

1016-1030 .063 .022 

1155-1165 .081 .022 

2k 
.013 

.015 

.023 

MoS2 0. 

S£ Co 

4.3 

5.4 

.012 2.3 

.Oil 5.3 

.009 ,002 5.5 

007 

005 

Average .108 .019 .003 .011 4.18 .0037 

Ni 

013 

Sr 

008 

007 

.004 

.005 

017 

006 

017 

.047 

081 

,099 .037 

12 

072 

072 

077 

,11 

063 

,053 

.076 

.11 

.040 

.057 

.27 

.25 

.19 

.28 

.14 

.33 

.32 

.18 

.29 

.32 

Zr V 

.014 

Cr 

.006 

,022 

.010 

.003 

015 

018 

018 

,021 

013 

,030 

,002 .010 

016 

024 

.014 

.004 .005 

.001 .007 

.036 .011 

.012 .011 

0098 .005 .083 .257 .0195 .020 .0107 .008 



ELEMBKT DIStRIBUTIOH BT SAMPLES FROM DDH-i 

TABLE 2 

Cu 0-15% 

221-229 .11 .18 

335-345 .15 .016 

396-406 .13 .020 

452-462 .15 .020 

488-495 .18 .030 

554-567 .15 .041 

645-656 .14 .012 

013 

Average .14428 .0455 .#: 

.015 

.013 

.029 .004 

.0204 .004 

1297-1307 .046 

1397-1407 .072 

3 .9 

2 .5 

4 . 3 

4 . 4 

3 . 0 

5 .0 

Co Si 

002 .013 

.005 

.007 

003 .007 

003 .008 

.009 

Sr 

,008 

005 .006 

070 

12 

072 

,070 

092 

050 .070 

.050 

Ti Zr V Cr Mo 

27 .014 .006 .005 

25 .016 .017 .008 

19 .022 .003 

14 .015 .002 .010 

16 ,016 .014 .004 

25 .027 .014 .006 

21 .021 .032 .021 .020 

f 

3.8428 .00325 .00785 .007 .07928 .0507 .21 .0187 .032 .0123 

5 .9 009 .006 .11 .27 .034 

.23 .026 

,010 

.12 

.004 

.055 

.009 

.085 

.07314 .0063 

007 

16 



MINOR ELEMEHT DISTRIBUTION IH SAMPLES FROM DDK-

TABLE m 3 

Cu Zn Co 
228-238 

298-308 

448-458 

648-658 

748-758 

.11 

.085 

ou 
,009 

.023 4 . 1 

.016 4 . 2 

.014 3.9 

.023 4 . 0 

003 

Hi Rb §* Sr Ti Zr 

.012 .012 .063 .053 .29 .019 

.006 .005 .068 .063 .22 .020 

.014 .006 .060 .040 .23 .018 

.008 .006 .090 .056 .25 .023 

.005 .006 .11 .071 .27 .025 

.009 .072 .068 .23 .022 

V Cr 

.004 .006 

.021 

032 

.007 

.009 

.004 

m** 

Mm, X 
.16 .009 

.064 

.039 .007 

« Ks*>l "f .006 

.064 .012 

.069 .010 

Average .016 .019 4 .283 .0025 .0070 .0771 .0585 .248 .0211 .032 .0328 .0063 .005 .0733 .0088 



MINOR ELEMENT DISTRIBUTION IN SAPLES FROM DDH-3 

498-50S 

698-708 

.10 

.12 

Za Pb Fe 
,016 .024 3.8 
).13 .024 3.3 

,002 
,003 .006 

,013 .013 4.0 
Oil .032 4.2 

.024 3.3 

,003 .005 
,002 .007 .006 

.11 

.13 

.10 

.1075 .0123 .0234 3.583 .0025 .0075 .0073 

12 
11 

Sr Ti 
.054 .12 
.055 .21 

16 .063 
.050 
.055 

Zr 
,018 
,020 
.016 
.019 
,020 

V 

.016 

.024 

.032 

.032 

Cr Mo 
,019 .004 

U 
048 

.005 
.019 .011 
.021 

009 
Oil 

,048 
.060 

1 
.005 
.002 
.002 
.008 
.004 

055 

1916 .0186 .026 .0167 .0067 .0096 .0546 .00416 



MIHOR ELEMENT DISTRIB1 

gg 
203-210 .075 
248-256 .10 
327-337 .12 
367-377 .071 
487-497 .047 
587-597 .12 
603-613 .083 
727-735 .16 

Ag 

.007 

.007 

.002 
2.5 

Hi Sfe 1* 
.013 .005 .054 
.009 .081 
.005 .006 .021 
.004 .14 
.009 .070 
.009 .11 
.017 .028 
.011 .008 .14 

Average .097 .004 .0146 .012 3.537 3.587 .0053 .0096 .0063 .080 

IH SAMEUg FROM PPH-5 

i 
.01% 

St XI Zr 
.053 .29 .017 
.072 .21 .025 
.061 .20 .022 
.051 .18 .025 
.065 .16 .019 
.058 .19 .022 
.076 .27 .022 
.030 .14 .016 

.0582 .205 .021 

V GP Mo m Y 
.025 .004 .13 .012 
.002 .085 .004 
.012 .008 .081 .002 
,021 .036 .057 .005 

.018 .057 
.004 .013 .059 
.025 .10 .008 
.019 .020 .055 

.0154 .0165 .078 .0062 



MBJOR ELEMENT DISTRIBUTION IH SAMPLES FROH BDH-5 

I.I mi ~J& z» 
226-235 .12 .015 

327-337 .12 .004 .014 

557-567 . 1 1 .011 

587-597 .12 .012 

603-613 .083 .018 

633-643 .095 .011 

703-711 .10 .010 

727-735 ,16 .004 .004 

787-797 .13 .017 

887-897 .14 vG15 

951-961 .13 .011 

1007-1017 .11 

.118 

0X3 

032 

,014 

4.2 

4.2 
4.7 
3.7 
3.0 
3.3 
4.5 
3.4 
3.8 

Co 
009 

.009 

.003 

.002 

.002 

.003 

003 

012 

017 
Oil 

Oil 
006 

Ct» .12X 

.021 

.062 

.11 

.045 

.14 
005 

Oil 
Oil 

009 .093 

.0122 .0197 .002 3.925 .0037 .0097 .0135 .0759 

Q59 
061 
072 

076 

052 

076 

.25 

.20 

.25 

.19 

.27 

.31 

.25 

.14 

.13 

.27 

.22 

.022 

.027 

f 

.031 

.022 

.023 

.016 

.022 

.027 

.020 

.024 

C£ Mo ^ I 
.002 .007 ,095 .004 

.012 .008 .081 .002 

.015 .005 .055 .006 

.004 .013 .059 

.025 .10 .008 

.014 .071 

.007 .074 .004 

.019 .020 .055 

.019 .010 .069 .007 

.004 .076 .004 

.005 
,074 

.224 ,023 .03$ .0126 .00#5 .0745 



5H 
47-57 .15 

396-406 .085 

706-716 .009 

736-746 .060 

756-766 .10 

766-776 .11 

Average .009 

.007 .014 

.005 

.006 .030 

.004 .017 

.006 

.008 

.006 .010 .0155 -

MINOR ELEMENT BISTSHBUTIGN XN SAMPLES F£GM DDH-6 

TABLE 7 

Co 

M 

Hi 

0S2 02% 

Sir Xi Zr Cr Mo ! Ma 
■ m 

8 ' Co 

M 

Hi m Ba Sir Xi Zr Cr Mo ! Ma 
■ m 

I 
1.9 ,004 .008 .004 .11 .050 .23 .028 .061 .053 .005 

3 .0 .012 .054 .049 .12 .011 .025 .012 .044 .004 

1.7 .004 .029 .011 .16 .010 .023 .022 

2.7 .003 .009 .053 .029 .14 .120 .005 .032 .037 .002 

2 .5 .003 .006 .002 .033 .025 .12 .012 .046 .024 .003 

2 .6 .003 .009 .017 .042 .13 .017 .004 .036 .009 .044 .004 

2 .4 .00325 .008 .003 .0*93 .034 .158 .016 .011 .035 .009 .0373 .003 



tOTOR ELEMENT DISTRIBUTION IN SAHH^S FROM D»H-6 

57-70 .20 .010 

216*226 .15 

276-286 .14 .005 .006 2.8 .003 .008 .070 .041 .11 .013 .012 .016 .039 .004 

.058 .009 

y 

TABLE 8 

15% 

SSL Fe S£ M $t Ba Sr T l Zr C£ Mo 

3 .3 .003 .O i l .094 .063 .27 .034 .002 

2 .7 .005 .015 .060 .054 .16 .018 .010 

2 .8 .003 .008 .070 .041 .11 .013 .012 .016 

2 .1 .007 .004 .075 .058 .12 .022 .005 .011 

2 .7 .009 .062 .050 .12 .021 .025 .013 

3 .8 .003 .005 .063 .074 .11 .022 .014 

2 .7 .009 .007 .066 .040 .16 .014 .009 .012 

0G12 3 .3 .003 .008 .005 .028 .050 .16 .016 .008 .014 

4 . 3 .004 .012 .030 .042 . I S .018 .014 .017 

2 .5 .003 .006 .002 .033 .025 .12 .012 .046 

.012 3.02 .00343 .009 .0045 .058 .0497 .151 .019 ,0121 .015, 

R 1£ 1 

306-316 .11 

336-346 .17 .013 

426-436 .19 .010 .018 .005 

486-496 .11 .005 

556-566 .14 

586-596 .37 

756-766 .10 

Average .163 - .0078 .010 .005 .012 3.02 .00343 .009 .0045 .058 .0497 .151 .019 ,0121 .0155 .049 .0055 



.089 .006 .010 

,005 .0225 

Agggjg AJBUHQASCE or ttraoa ELSMEMTS in RELATION TO GRADE 

TABLE 9 

Se Fe Co 

0155 .003 .Oil 3. 

.011 4,18 .0037 . 

3.587 0053 .1 

2.4 .0032 .008 

Sr Ti Zr 

.0564 .257 

.0582 .205 

.034 .158 

.0707 .0495 .2066 

m u 

.020 .0123 

.078 .0062 

.0373 .0006 

.012 .0617 .0053 

1-1 .1442 .0455 

»5 .118 .004 .0122 ,0197 

010 

3. 

I. 
3.02 . 

3.595 . 

.0792 .0507 .21 .0187 .032 .0123 .008 

0097 .0135 .0759 ,0687 .224 .023 .035 .0126 .009 

.0497 -151 .019 .0121 .0155 

.071 .0363 .195 .0202 .0335 .0123 

.0731 .0063 

.0745 .005 

.049 .005 

.0655 .0243 

1*3 
.0965 

.1075 0123 

.0771 .0585 .248 .0211 .032 .0328 .0063 .005 .0733 

3.583 .0025 .0075 .0073 .093 .0543 ,1916 .0186 .026 .0167 J 

Average ,0141 .0212 3.933 .0025 .0247 .0065 .0073 . 
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