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INTRODUCTION 

W 
An exploration program was carried out over a property held by 
Denison Mines Limited in the Toodoggone Lake area. The field 
program was completed in the June 14 - July 8, 1972, period; 
it included geological mapping and soil,silt, and rock chip 
sampling and it aimed to assess the potential of the area for 
gold and silver. 

The property adjoins to the south a large group of claims 
( Saunders, Chappelle ) ,  which are being actively explored by 
Kennco Explorations ( Western ) Ltd. for gold, silver and cop- 
per. T o  the east it adjoins the Spartan property, held by Que- 
bec Cartier Mining Company and presently inactive. 

LOCATION AND ACCESS 

The property lies along Saunders Creek, a small stream flowing 
northward into Toodoggone River, which in turn flows eastward 
into the Finlay Rives. It is located 120 miles east of Eddon- 
tenajon ( on the Cassiar-Stewart highway ) and 180 miles north 
of Smithers ( see Fig. 1 1 .  It is accessible by helicopter 
from either locality. The B.C.R. extension, when completed in 
1974, will pass about 50 miles to the SW. 

The following is a list of the claims held by Denison Mines 
Limited: ( see Fig. 2 ) . 

CLAIM RECORD No. 

NE 1-24 107463-86 incl. 
NE 26-49 107488-511 incl. 
NE 51 107513 
NE 59-61 107521-23 incl. 

CLAIM 

GO 94 
GO 96 
GO 98 
GO 100 

RECORD No. 

107654 
107656 
107658 
107660 
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CLAIM RECORD No. 

NE 99-106 1 0 9 5 7 3 - 8 0  incl. 
GO 9 0  1 0 7 6 5 0  

GO 9 2  1 0 7 6 5 2  

CLAIM RECORD N o .  

GO 102-114 1 0 7 6 6 2 - 7 4  incl. 
RI 1 0 1 - 1 0 3  1 0 7 1 2 9 - 3 1  incl. 

TOTAL : 8 2  Claims 

For assessment purposes the above claims have been grouped 
into the following three groups: 

.ToOD 1 : NE 1-20, GO 90, GO 92 ,  GO 94 ,  GO 96, 

GO 98,  GO 100, GO 102-114 

TOOD 2 : N E  21-24,  N E  26-36, NE 41-49, NE 51, 

NE 59-61, NE 99-106,  RI 101-103  

TOOD 3 : N E  37-40 

GEOGRAPHY 

The area is mountainous with elevations ranging between 4 , 0 0 0 '  

and 6 , 5 0 0 ' .  The timber line is around the 5 , 0 0 0 '  level. The 
topography is characterizedby broadly u-shaped valleys, some- 
times hanging, separated by ridges, either knife-edged or flat- 
topped, rising 1 , 5 0 0 '  - 2 ,500 '  above the valleys floor. Glacia- 
tion is evidenced by the valley profiles, numerous cirques, 
local rock drumlins, very rarely by striae and erratics. 

Outcrops abound along the ridges, to the top of the valley 
slopes and in the cirques. Over the remaining areas overbur- 
den is presumably shallow and it consists of a thin layer of 
top soil, not everywhere developed, overlying rock slides and 
possibly gravelly till. In the valley bottoms thick sandy and 
silty stream deposits form a flood plain averaging 3 0 0 '  - 500' 
in width and probably over 100' thick in the center; over this 
plain the present streams meander, rarely cutting incisions 
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,up to 2 0 '  deep. 

REGIONAL GEOLOGY 

d 
1 

The Toodoggone sheet ( N.T.S. 94E 1 has not been covered by 
the G.S.C. geological mapping. In 1971 N. C. Carter, of the 
B.C. Department of Mines, carried out a reconnaissance sur- 
vey of the area to the south of Toodoggone Lake; his findings 
will appear in the 1971 B.C. G.E.M. report. The following 
is an outline of the geology, based on Carter's personal 
communication. 

The area is underlain by a predominantly volcanic assemblage 
intruded by small monzonitic plugs of the Omineca intrusion. 
To the SW shallow dipping conglomerates and pebbly sandstones 
of the Sustut group ( Upper Cretaceous to Lower Eocene ) un- 
conformably overlie the volcanics. The volcanic assemblage 
can be subdivided into the Takla group ( andesite flows and 
agglomerates with interbedded minor massive limestone ) and 
a more recent, possibly Upper Cretaceous group, tentatively 
denominated Toodoggone volcanics, composed of feldspar porph- 
yry breccias, having lithological features similar to the an- 
desitic breccias of the Newman Peninsula. The general struc- 
tural trend in the area is NW - SE, although dikes and quartz 
veins striking NE - SW, possibly related to tension fractures, 
have been observed. 

HISTORY 

The area to the north of the Toodoggone river has a history 
of gold placer mining going back to the twenties ( see the 
1927 A Summary Report of the G.S.C. ) .  In the sixties the 
interest was centered around the gossan zones, strong and 
widespread over the whole area, particularly in the Takla 
volcanics. Kennco, Cominco and Quebec Cartier investigated 



the zones for their copper and molybdenum potential appar- 
ently with inconclusive results. Only recently the interest 
has shifted to gold and silver, following the discovery by 
Kennco of quartz veins in the Takla, containing high gold 
and silver values in the form of electrum. Unconfirmed re- 
ports also indicate that the Toodoggone volcanics have some 
potential for disseminated type deposits of gold and silver, 
as suggested by promising results obtained by Kennco in the 
course of a soil and rock chip sampling program. 

GEOLOGY 

GENERAL 

The property has been geologically mapped using the 1"= 4 
mile aerial photo A 12302-24 of the National Topographic 
Series. All the outcrops have been plotted as well as the 
largest patches of talus and float. A distinction between 
the two has been made, meaning by talus the material obvious- 
ly derived from the immediately over-lying outcrops and by 
float the broken material whose source, although presumably 
not far, is not obvious. Six grab samples, representative 
of the main lithotypes, have been selected and studied in thin 
section ( see Appendix I .  

The results of mapping have been transferred to a map having 
the same scale as the photo. 
photo between points whose actual distance is known through 
chaining, it is observed that the photo scale is about 10% 
larger than indicated, i.e. roughly 1"= 2,400' rather than 
1"= 2,640', Distortion is minor, except for the very outer 
edge of the photo. 

By scaling off distances on the 

LITHOLOGY 

The property is underlain by volcanic flows and breccias, in- 
cluding minor intercalation of tuffaceous sandstones, and 



locally cut by narrow basaltic dikes. 
lithotypes follows: 

A description of the 

1) Porphyry dacite - This is largely predominant rock type, 
constituting over 95% of the exposures. It is composed 
of pink or white, seldom orange, euhedral to subhedral 
plagioclase phenocrysts, averaging 2 mm in size and com- 
prising 10% to 30% of the whole rock; dark green, euhed- 
ral amphibole, commonly chloritized,inl to 3 mm. long 
prisms, varying in amount from none to 10%; 5-10% quartz, 
deep green or white, in 2-5 mm. rounded drops "; occas- 
ionally biotite or pyroxene in scattered phenocrysts. 
The groundmass is fine grained to aphanitic, medium to 
dark grey or pinkish, always with a greenish tinge. Pet- 
grographic studies ( see P 12, P 23 and P 47  ) show the 
groundmass to be predominantly composedog strongly saus- 
suritized plagioclase, chlorite and quartz. The compo- 
sition of the plagioclase phenocrysts is uncertain: be- 
cause of its advanced alteration, only two determinations 
were possible, which indicated a composition of Ab70 

An 30 
made in the field between a 'I pink type I' and a I' grey 
type l'. The pink type has a lighter colour and finer 
groundmass, it is more fissile and tends to split in tile 
shaped fragments and to form knife edged ridges in contrast 
with the flat ridges of the more massive and weathering 
resistant grey type. The latter appears to underlie the 
pink type, although intercalations and transitious are com- 
mon. Presumably the difference betweent the two rock - 
types is related to a varying degree of alteration more than 
to a dissimilar original composition. The dacitic flows 
predominate over the breccia: in the latter, the fragmen- 
tal texture is not conspicuous and it is indicated by semi- 
angular fragments, averaging %'' - 2" in size, having dark 
colour and not pronounced porphyritic texture, included 

C oligoclase 1 .  A tentative distinction has been 



in the usual porphyry dacite, 

2) Tuffaceous sandstones - They constitute not more than 2% 
of the whole assemblage and occur in bands up to 50' 
wide conformably intercalated with the volcanic flows, 
becoming more abundant towards the southern end of the prop- 
erty. They are fine to coarse grained, grey-greenish or 
cream, locally banded, well bedded, with occasional large 
grains of plagioclase. The modal composition ( see P 35 ) 

is similar to the one of the porphyry dacite. They are 
probably composed of fine debris eroded from adjoining vol- 
canic terranes between periods of volcanism, transported 
by either water or wind and rapidly accumulated. 

3 )  Basalt dikes - Parallel swarms of basaltic dikes, 2'-5' 
thick and steeply dipping, occur throughout the property. 
The dikes strike NW-SE, except in one instance whereaN-S 
strike was observed, and are obviously related to shear 
zones. The contact with the enclosing volcanics is very 
sharp, withthevolcanics displaying minor baking for only 
a few inches. The rock is a black, fine grained basalt, 
with a few white feldspar and secondary white quartz grains, 
1% disseminated magnetite, and occasionally small amygdules 
filled with crystalline calcite and quartz. 

4 )  Feldspar - quartz porphyry - It has been observed in the 
field only along a ridge in the SW corner of the property 
across a width of 650'. It consists of 1-3 mm. white, 
rounded or prismatic phenocrysts of plagioclase constitut- 
ing 40% - 50% of the rock; 10% subhedral glassy quartz; a 
few flakes of biotite; 0.5% - 3% finely disseminated pyrite, 
in a dark grey, saussuritic - chloritic matrix. The comp- 
osition of the plagioclase, by microscopic determination 
( see P 20 ) $  is Ab55 An45 ( andesite ) .  To the north 
the feldspar-quartz porphyry is cut by a fault. To the 



south it comes in contact with pink dacite; the contact is 
rather sharp, with the dacite including angular fragments 
of feldspar-quartz porphyry, which would indicate an ear- 
lier age of the latter. Although the feldspar-quartz por- 
phyry is microscopically similar to the porphyry dacite, 
it has been mapped as a separate unit because of its unique 
macroscopic features, such as the extremely pronounced por- 
phyritic texture, the abundance of subhedral quartz pheno- 
crysts and the unusual amount of pyrite mineralization. 

STRUCTURE 

Determination of attitudes in the porphyry dacite is made di- 
ficult by the generally massive nature of the flows and brec- 
cias, the presence of intersecting and strong sets of joints 
which can be mistaken for bedding and the frequent slumping 
of beds related to frost action and steep slopes. The gener- 
al strike appears to be NW-SE, with dip of 30° - 70' to the 
N E ,  but drastic changes over short distances can occur. 
Jointing is well defined and usually spaced 1' - 3 ' .  Several 
sets of joints have been mapped, invariably vertical or ste- 
eply dipping; the prevalent sets are sub-perpendicular and 
striking to the NW and N E .  

Faults are exposed in few places, in zones as much as 100' 
wide, displaying fine brecciation, recementation by a network 
of quartz veinlets, alteration ( silicification, carbonation 
and oxidation ) and local leaching. They are topographically 
expressed by depressions in the ridges and, possibly,by the 
course of the creeks. Gossan zones and basaltic dikes are 
commonly associated with the faults, although they can be in- 
dicative of simple weakness areas without displacement. One 
major fault can be followed along the eastern branch of Saun- 
ders Creek, striking N - S  and extending to the north beyond the 
watershed; several minor faults, striking NW-SE to WNW-ESE, 
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are believed to branch off from this fault. No determination 
as to dips and amount of displacement has been made. 

ALTERATION AND MINERALIZATION 

Epidote alteration is very widespread through the property, 
being very intense along a band running N-S along the centre 
of the property and decreasing on both sides ( see Fig.3 ) ;  

it occurs as a replacement of the plagioclase phenocrysts or 
as coating along fractures or finely disseminated in the 
groundmass as alteration of plagioclase to saussurite. As a 
general rule the pink dacite is more affected by epidote al- 
teration than the grey one and the alteration is more intense 

at higher elevation. 
is the result of regional retrogressive metamorphism in the 
volcanics rather than of proximity with Omineca intrusion. 
Not quite so intense but as widespread is the chlorite alter- 
ation, which affects the femic minerals, both as phenocrysts 
and constituents of the groundmass, and imparts a greenish 
tinge to the rock. Kaolinization, silicification and carbon- 

It is believed that epidote alteration 

ation are mainly restricted to shear zones. 

Gossan zones - are widespread on the property, although they 
are not comparable in size and intensity with the zones ob- 
served in the adjoining Quebec Cartier and Kennco ground. 
They are 10' to 5 0 '  wide and occur in the pink and grey porph- 
yry dacite as well as in the feldspar-quartz porphyry. 
rock is medium grained, strongly bleached, siliceous, with 10% 
small cavities partially coated with limonite. 
ic study ( see P 6 1 shows it to be constituted by subhedral 
grains of quartz in a kaolinitic-sericitic matrix, the latter 
being the product of plagioclase alteration. 
related to some form of shearing ( fracturing or faulting ) ,  

but is not necessarily indicative of significant mineralization 
The brown-orange colour, quite spectacular from a distance, is 

The 

The petrograph- 

Gossan is always 

the result of alteration and weathering in areas of weakness 



N I 
FIG 3 

DlSTRIBUfldN OF WACROSC6PLC 

EPIDOTE ALTERATION 



W 

. f  

more than of actual introduction of mineralized solutions: 
the plagioclase has been altered and partially removed, the 
femic minerals have been removed, the syngenetic ( and epi- 
genitic ? 1 Fe sulphides and oxides have altered to limonite 
and, to a lesser degree, to goethite, which migrated and re- 
deposited along the weathered surface of the rock and in the 
overlying soil. The process of leaching and redeposition 
of secondary Fe oxides is a continuous one and persisted 
long after the shearing took place. This is confirmed by an 
outcrop of Pleistocene conglomerate, observed in the SE cor- 
ner of the property, constituted by %-+" subrounded volcanic 
fragments in a sandy friable matrix. 
orange colour from much disseminated limonite, obviously as 
a result of deposition of Fe oxides leached from the underlying 
dacite. The same rock-type was observed 200' to the south, 
completely unmineralized. The implication is that gossans are 
mostly the result of alteration and weathering in weakness areas, 
although some mineralization has presumably occured along such 
areas. The significance of gossan as a guide to gold and sil- 
ver is discussed in the I' Relationship between geology and 
geochemistry " 

The matrix has a bright 

Pyrite is disseminated in trace amounts in the volcanics, ex- 
ceeding 1% only in the feldspar-quartz porphyry band. 

CONCLUSIONS 

The dominant rock type on the property is a porphyry dacite 
grading into porphyry andesite ( 5%-10% quartz represents the 
border line between dacite and andesite 1 .  The main form of 
alteration is saussuritation, very prominent a11 through. Both 
lithology and alteration features are typical of the upper div- 
ision of the Takla formation of Jurassic age. N.C.Carter, 
during his 1971 mapping, has interpreted the property as being 
underlain by Takla volcanics to the north and Toodoggone volcan- 
ics to the south, the contact corresponding in places to our 



interpreted contact between grey and pink porphyry dacite. 
Although admittedly only tentative conclusions can be drawn 
by the mapping of such a small area, it is believed that grey 
and pink porphyry dacite belong to the same formation, the 
lithological dissimilarities being the result of different 
alteration and minor variation in primary composition, and 
that the whole property is underlain by upper Takla volcan- 
ics. No intrusive plugs nor signs of contact metamorphism 
have been recognized in the field. Quartz veins,which are 
the host rock for the high grade gold and silver found in the 
Kennco ground, were not observed either in outcrops or float: 
considering the large amount of exposures, this fact strongly 
suggest that no quartz veins occur on the Denison property. 

The local structural trend coincides with the regional one, 
i.e. NW-SE, but some strong shearing running N-S has been mapped. 

GEOCHEMISTRY 

GENERAL 

Lines spaced 8 0 0 '  apart were chained and flagged in a N-S or 
E-W direction, according to the prevailing topography. Soil 
samples were collected at 2 0 0 '  intervals wherever feasible; 
where no sufficent soil was available rock chips from outcrops 
or rock slides were collected. 

The program was integrated with additional rock chip sampling 
along the ridges at 200' or 400' intervals and silt sampling 
along the major streams at 1,000' intervals. In total 744 
soil, 197 rock chip and 45 silt samples were collected. The 
results have been transferred to two 1"-400' plates. 

SOIL AND ROCK CHIPS SAMPLING 

Geochemical environment - The fast rate of physical 



,weathering and erosion, caused by the steep slopes 
prevailing over most of the property, has prevented 
the formation of distinct soil horizons. The soil 
along the valley slopes with a gradient of over 10 0 , 
constituting about two thirds of the aerial extent 
of the property, is characterized by shallowness, 
free drainage, weak horizons differentiation and 
high proportion of intermixed rock debris. Where the 
topography is more gentle, particularly to the north, 
a well developed brown-orange 'I B '' horizon directly 
underlies a 2 " - 4 "  thick 'I Ao" layer. Over about 1/6 
of the area no soil is present, either because of 
rock outcrops or slides. 

b) Sampling - The soil samples were taken with a shovel 
from the top of the I' B 'I horizon, wherever possible, 
at depths ranging between 2" and 14". Along the val- 
ley slopes a depth of over 8" could seldom be reach- 
ed, because of a continuous layer of debris under- 
lying the thin soil cover; 
ium to dark brown, sandy, with much intermixed gravel. 
In the areas of gentle slopes the " B " horizon was 
usually reached with no difficulty. Where no suffic- 
ient soil was available, about 10 small rock chips 
were taken at random in a 10' radius around the sta- 
tion site. 

the soil is usually med- 

c) Analyses - The soil samples were analyzed for Ag and 
the rock chips for Ag and Au in the Vancouver labor- 
atory of Bondar-Clegg & Co. Ltd. The samples were 

crushed ) and sifted to -80 mesh. Ag and Au were ex- 
tracted by hot aqua-regia and determined by atomic 
absorption ( Ag ) and fire assay ( Au ) .  

dried in infra-red heated oven at 40° to 50 0 C ( or 

d) Discussion of the results - A histogram of the Ag 



values in the soil and rock chips samples has been 
prepared ( see Fig. 4 ) :  it shows that the back- 
ground is 0.7 Ag p.p.m. and the threshold 1.1 Ag 
p.p.m. for the rock chips samples and 1.3 Ag p.p.m. 
for the soil samples. On this basis several anom- 
alous areas have been outlined, characterized by 
small size, moderate contrast and a not well de- 
fined orientation to the N or NNE. One noticeable 
exception is the anomaly on line 40S, 6 0 E ,  having 
a peak value of 70 times the threshold ( in a rock 
chip sample ) .  The anomalies themselves are concen- 
trated in a broad band trending WNW-ESE and running 
along the central part of the property ( see Fig.5 ) .  

The anomalies are probably superjacent, i.e. they 
practically overlie the metal source; this assump- 
tion is based on the following observations: 

1. 

2. 

The close relation existing between con- 
tiguous soil and chips samples; the 
slightly higher values of the soil samples 
are caused by minor enrichment in the res- 
idual soil due to the relatively higher 
immobility of silver. 

The poor secondary dispersion of the an- 
omalies: while erosion is keeping place 
with oxidization, the metal is being 
leached from the soil as it moves down 
the slopes. Therefore the Ag content 
in the soil approximately reflects the 
content in the underlying rock, be it in 
situ or slidden. This fact, while on one 
side limits the effectiveness of geochem- 
istry by narrowing the surface expression 
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w 
of buried mineralized zones, on the other 
side facilitates the determination of their 
localization. 

Gold values, determined only in the rock chips samples, 
are generally low, exceeding 2 5  p.p.b. only in three 
locations; i n  two of these locations Ag content is 
above threshold level ( 2 .4  p.p.m. and 78.0  p.p.m.). 
Although evidence at present is not conclusive, it 
is likely that Au values closely correlate with Ag 
values. 

The expected mineralized targets, on the basis of the 
geological setting and of information from adjoining 
properties, are of two types: low grade, disseminated 
type deposits and high grade, narrow veins. Geochem- 
ical results all but eliminate potential for the dis- 
seminated type; they do not disprove the possibility 
of a vein type deposit. In this respect even individ- 
ual highs can be significant and should be followed 
up by closer sampling. It should be kept in mind that 
mineralized veins, because of the small size of the 
target, poor dispersion of the metal and the wide 
size of the sampling grid used in this first explor- 
ation phase, could have been completely missed by 
the geochemical survey. 

SILT SAMPLING 

Fine grained sediments from the active channels were sampled and 
analyzed for Ag and Au with the same procedure described for the 
soil samples. Metal content is not related to the grain size of 
the collected samples. Ag values are quite homogeneous, ranging 
between 0.6 and 1 .4  p.p.m., with no apparent high in any partic- 
ular area. Au values are more heterogeneous, ranging between 
< 5 and 55 p.p.b., and are consistently higher than background 
along the western branch of Saunders Creek. 



CONCLUSIONS 

II 

8 

W 

-The following conclusions can be drawn from the results of 
the geochemical sampling program: 

- .The soil over possibly two thirds of the 
property is of residual type and, 
standing the high topographical relief, 
roughly reflects the metal content of the 
immediately underlying rock. 

notwith- 

- In the northern portion of the property the 
soil profile is better developed and a more 
pronounced dispersion has taken place. 

- Values from soil and rock chip samples are 
closely related, with the soil samples show- 
ing a slightly higher metal content. 

- Several silver anomalies have been outlined 
of small size and contrast. 
have a preferential trend to the N and NNE, 
and are concentrated in a broad band running 
to the WNW. 

The anomalies 

- The most significant anomaly is located 
around line 40S, 60E, where a peak of 78.0 
P.P.M. of Ag and 590 p.p.b. of Au ( equiv- 
alent to about $ 5.50 / ton at current 
prices 1 was obtained in a rock chip sample. 

-UL 

- This anomaly, as well as the other anomalies 
having peak values of, say, over 3 . 0  p.p.m. 

of Ag, should be further investigated with 
closer sampling. An interval of 5 0 '  for soil 
samples and 10' for rock chip samples is 
recommended. 

- Silt sampling was rather inconclusive, except 

3 
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for suggesting that the western portion of 
the property has a somewhat better potential 
for gold. 

RELATIONSHIP BETWEEN GEOLOGY AND GEOCHEMISTRY 

The large extent of exposures allows an understanding of the 
relationship existing between geochemical results and geolog- 
ical ( lithology, structure and alteration ) features of the 
rock. The following observations can be made: 

11 Most of the anomalies fall over the pink por- 
phyry dacite, although this is no proof that 
there is a relation between lithology and metal 
content. 

2) There is no connection between epidote or chlor- 
ite alteration and geochemical values. 
confirms the hypothesis that such alteration is 
of regional, retrogressive type and does not 
reflect any localized, hydrothermal activity. 

This 

3 )  The orientation of the individual anomalies and 
the alignment of the anomalies themselves might 
be a reflection of the two main structural trends, 
to the NW-SE and to the N-S .  

4) The few samples collected in gossan zones show 
a higher than background gold content 
related to residual enrichment ) and a back- 
ground or higher than background silver content. 
It is not clear whether the local enrichment 
is directly related to gossan or it is the result 
of shearing which also caused the development of 
gossan. 
mineralogical guides for ore search. 

( maybe 

In either case gossan zones are useful 



5) The best sample was collected in moderately 
gossanized pink dacite, which differed from 
the regular gossan in the unusual amount of 
goethite and in the higher degree of breccia- 
tion. Those features should be kept in mind 
and used as indicative criteria in the future 
search for ore. 

- 

SUMMARY AND RECOMMENDATIONS 

The 1972 field program over the Denison property aimed to assess 
its potential for silver and gold. On the basis of information 
from adjoining properties, the targets were expected to be in 
the form of narrow quartz veins or large disseminated bodies in 
the volcanics. The geological and geochemical survey has sug- 
gested that the potential for either form of mineralization is 
low. However, not enough is known about the area to exclude 
the existence of other types of deposits. In particular, the 
possibility of cavity filling shear zones or tectonic breccia 
deposits should be further investigated. In the light of the 
understanding acquired during the 1 9 7 2  program, it is recommen- 
ded to investigate small selected areas by detailed geological 
mapping and close spaced soil and rock chips sampling. The 
following guides are believed to be of particular significance. 

- Gossan zones 
- Goethite associated with limonite 

- Topographic depressions along ridges 
- Microfracturing 

in the gossan zones 

Respectfully submitted, 

K. G. Sanders, P.Eng. 

W Vancouver, B.C, 
November 30, 1972 

I .  

P .  Pisani 



STATEMENT OF COSTS 

, 

Field Wages: 

P.Pi'sani, geologist. Geologlcal mapping, si'lt sampling, 
June 14 - July 8, 1972. 25 days @ $925/montb ............ $ 750.00 

R.Chouhard, geologlst. Soil and rock chip sampling, 
June 14 - duly 8, 1972. 25 days @ $30/day ................ 750.00 

P.Roman, helper. Soil and rock chips sampling, 
June 14 - July 8, 1972. 25 days @ $12/day ................ 300.00 

Total field wages ........................................ $1~800.00 

Field Expenses: 

Food f o r  three men. 25 days @ $6.00/man/day ............... $ 450.00 
Camp expenses ........................................... 100.00 
Helicopter charges: setting up and dismantling camp, 
supply trips, Okanagan Helicopters Ltd. 9:30 hours 
@ $250/hour .............................................. 2,375.00 

Total field expenses ......................................$ 2',925.0~ 

Analytical Expenses : 

986 Ag analyses @ $l.OO/analysis .........................$ 986.00 
242 Au analyses @ $3.00/analysis ......................... 726.00 
789 soil and silt samples preparations @ $.2O/sample ..... 157.80 
197 rock chips samples preparation @ $.75/sample ......... 147.75 

......................................... Shipping charges 63.45 
6 Au, Ag, Cu assays @ $8/assay 48.00 
6 thin sections .......................................... 154.00 

........................... 

Total analytical expenses ................................$ 2,283.00 

Compilation Expenses: 

P.Pisani, geologist, Data interpretat,ion and report 
writing. 
Oct. 1 - 15, 1972. 15 days @ $925/month ..................$ 462.00 

. . .  . .. _ _  ....... . . .  . . . . . . . . . . . . . .  .- . . . .  . . . . .  -. ~ _c . . . . . . . . . . . . . . . .  . . .  . . . .  . . .  . . .  __ - 



X.Sanders, geologist, Data interpretation and 
supervision. 5 days @ $50/day ..........................$ 250.00 

Preparation of report ( drafting, typing, 
reproductions etc. ).................................... 500.00 

Total compilation expenses ..............................$if2i2.00 

GRAND TOTAL .............................................$8,220.00 

The total amount is pro-rated for purposesofassessment work 
as follows: 

TOOD # 1 Group: $ 3,920.00 
TOOD # 2 Group: 3,900.00 
TOOD # 3 Group: 400.00 

Respectfully submitted, 

' I  - 
K. G. Sanders, P.Eng. 

November 30, 1972 
w 
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, GEOLOGIST'S CERTIFICATE 

I, Paolo Pisani, of the district of North Vancouver, B.C. 
do hereby certify that: 

1. I am a geologist and my permanent address is 
303 - 900 Berkley Rd., North Vancouver, B.C. 

2. I have rece2ved.a degree in Geology at the 
University of Milano, Italy, in 1963. 

3.' I have practiced my profession in Canada for 
the past six years. 

4. I am an employee of Denison Mines Limited and 
asssuch I have been personally involved in 
the exploration program over the Toodoggone 
property. 

e lLxhL 
P. Pi'sani, Geologist 

November 30, -1972  

North Vancouver, B.C. 

I 
' i  



ENGINEER S CERTIFICATE 

I, Kenneth G. Sanders of 1940 Limerick Place, North Van- 
couvert B.C., hereby certify that: 

1. I am a practicing Geological Engineer. 

2 .  I am a graduate of the University of Toronto 
( B. A. Sc., 1949 l .  

3, I have practiced my profession for the past 
23 years. 

4. I am a registered member of the Association of 
Professional Engineers of British Columbia. 

5 .  I am an employee of Denison Mines Limited as 
a district Manager and as such I have personally 
supervised the geochemical and geological pro- 
gram over the Toodoggone property. 

November 30, 1972 
North Vancouver, B.C. 

IC. G. Sanders, P.Eng. 

. . _. 
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F i g u r e  1. Pho t:omicroqraaph o f  thin section P-23 

Figure 2 Photomicrograph of thin section P-35 
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INTRODUCTION 

875 ESEUIMALT AVE. 
WEST VANCOUVER 
CANADA. 604- 926-3078 i 

s i x  handspecirnens w e r e  received from Pau l  
P i s a n i  of Denison Mines L t d . ,  a long  wi th  correspond-  
i n g  t h i n  s e c t i o n s ,  on October 1 2 ,  1 9 7 2 .  It w a s  
r e q u e s t e d  t h a t  a r o u t i n e  p e t r o g r a p h i c  a n a l y s i s  be 
carried o u t .  T h e  p r e s e n t  r e p o r t  summarizes t h e  , 

r e s u l t s  of t h i s  work. 

PETROGFUPHY 

SAMPLE P-6 

Meqascopic: a w h i t e ,  medium g r a i n e d  s i l i c e o u s  
rock  w i t h  a ye l lowish  brown weathered s u r f a c e .  T h e ,  
sawn s u r f a c e  e x h i b i t s  perhaps  1 0  p e r c e n t  v o i d s  as 
s u b s p h e r i c a l  t o  i r r e g u a l r  openings ,  some of which 
are l i n e d  w i t h  orange-brown mater ia l ,  p robably  limo- 
n i t e .  The t e x t u r e  i s  massive. 

Microscopic:  q u a r t s  c o n s t i t u t e s  roughly  50 
p e r c e n t  of t h e  s e c t i o n .  It occur s  uni formly  disse- 
minated through the  s e c t i o n  i n  subhedra l  0 .1  t o  0.5 
mm g r a i n s .  The q u a r t z  g r a i n s  f o r  t he  most par t  
occur  8 8 f l o a t i n g 8 '  i n  a ma t r ix  of f i n e  g r a i n e d ,  s e m i -  
opaque material .  T h e  o p a c i t y  no doubt  i s  due t o  
t h e  p resence  of u l t r a f i n e  par t ic les  of i r o n  oxide .  
The main ma t r ix  minera l  appears  t o  be k a o l i n i t e  
w i th  lesser q u a n t i t i e s  of ser ic i te .  A f e w  r e l i c t  , 

g r a i n s  of f e l d s p a r  i n  t h e  s e c t i o n  conf i rms  t h a t  t h i s  
mine ra l  w a s  o r i g i n a l l y  a major c o n s t i t u e n t .  

A r a p i d  modal a n a l y s i s  gives: 

q u a r t z  50% 
1cao:Lini 
s e r i c i t e  

35 
10 o r i g i n a l l y  f e l d s p a r  

Fe-oxide < 5  
Opayues < 1  - 

100% 



- 2 -  

The rock was o r i g i n a l l y  g r a n i t i c  i n  composi t ion.  
It  may have con ta ined  s i g n i f i c a n t  q u a n t i t i e s  of s u l -  
ph ide  which w e r e  t r a n s p o r t e d  ou t  of t h e  o x i d a t i o n  zone 
du r ing  weather ing.  
i r o n  oxide  remains,  t h e  i m p l i c a t i o n  would be  t h a t  t h e  
o r i g i n a l  s u l p h i d e s  had a h igh  r a t i o  of i r o n  t o  copper  
(i .e. w e r e  low i n  c o p p e r ) .  Rowever, t h i s  i s  p r e t t y  
tenuous on t h e  b a s i s  of a s i n g l e  specimen. 

Because only  a sma l l  amount of 

SAMPLE P-12 

Meqascopic : 3 massive- textured rock c o n t a i n i n g  
abundant Isink phenocrys ts  i n  a f i n e  g r a i n e d  dark  , 

green  mat;ix. -Disseminated g r a i n s  of p y r i t e  up t o  
0.5 mm i n  d iameter  a r e  p r e s e n t  i n  t r a c e  amounts. 

t h e  p o r p h y r i t i c  t e x t u r e  of t h e  Microscopic:  
rock i s  emphasized under t h e  microscope. 
c r y s t s ,  up t o  1.5 mm i n  diameter, a r e  f e l d s p a r  , now 
almost completely s a u s s u r i t z e d .  R e l i c t  p o l y s y n t h e t i c  
twinning i s  p rese rved  l o c a l l y ,  confirming o r i g i n a l  
p l a g i o c l a s e .  
a r e  a l s o  p r e s e n t ,  p o s s i b l y  de r ived  from amphibole. 
The o u t l i n e s  of most phenocrys ts  are no tab ly  co r roded ,  
and many c o r e  a r e a s  c o n t a i n  i r r e g u a l r  c l o t s  of mine- 
r a l s  from t h e  groundmass. The groundmass is p a r t l y  
a p h a n i t i c  and semi-opaque, b u t  a l s o  c o n t a i n s  abun- 
d a n t  angular  ( f r agmen ta l ?  1 g r a i n s  of s i m i l a r  compo.- 
s i t i o n  a s  t h e  phenocrys ts .  

The pheno- 

A few p l e o c h r o i c  c h l o r i t e  phenocrys ts  

The composition of t h e  p l a g i o c l a s e  could  n o t  
be determined,  s o  the  rock is best  classed as an 
a l t e r e d  f e l d s p a r  porphyry of igneous o r i g i n .  

SAMPLE P-20 

Meqascopic: a s t r o n g l y  mot t l ed  dark  g r e y  and 
whi te  r o c k ,  p o r p h y r i t i c  i n  whi te  f e l d s p a r .  
c r y s t s  a r e  l a r g e l y  i n  t h e  l t o  3 mm d iameter  range .  
The ma t r ix  i s  f i n e  g r a i n e d  and medium g r e y  i n  c o l o u r .  
Trace  q u a n t i t i e s  of d i sseminated  p y r i t e  were noted .  
Again, t h e  f a b r i c  of t h e  rock i s  massive.  

The pheno- 

Microscopic : thc phcizocrys tr; a r c  l a r g c l y  sub7 
h e d r a l  p l a g i o c l a s e  i n  vary ing  s t a g e s  of a l t e r a t i o n .  
Two de te rmina t ions  of composition w e r e  i n  t h e  Ab55An45 
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U range (andesine 1 .  Quartz in relatively euhedral 
fresh grains constitutes about one quarter of the 
phenocrysts. Chlorite, saussurite, magnetite and 
other opaques make up the rock matrix. The bulk 
composition is roughly as follows: 

Plagioclase 40% 
Quartz 15 

Clilori t e 3 
Opaque s 2 

"Saussurite 'I 40 (groundmass) 

- 
100% 

The rock is an altered feldspar-quartz por- 
phyry of igneous origin. If the plagioclase deter- 
mination is representative, a more specific name 
would be altered dacite porphyry. 

SAMPLE P-23 

Meqascopic: the rock is porphyritic in pink 
feldspar with phenocrysts averaging about 1.5 mm in 
diameter. A bright green mineral occurs in irregu- 
lar grains and patches locally. The rock texture is 
massive with a generally igneous aspect. 

Microscopic: under crossed nicols, the pheno.- 
crysts are found to be even more abundant than indi- , 

cated in handspecimen. The sizes of the phenocrysts 
range downward from 4 mm to groundmass-size. Most 
feldspar phenocrysts are euhedral to subhedral and 
are in varying stages of alteration. The dominant 
species is plagioclase with minor K feldspar. Two 
determinations were made which indicate a composi- 
tion of lib70An30 (oligoclase). Subhedral to fragmen- 
tal quartz also constitutes part of the coarser 
fraction. The green mineral noted in handspecimen 
occurs in fine grained clumps and appears to be late- 
generation epidote. Typical textures are noted in 
Figure 1. 

The mineralogical abundances are estimated as 
follows: 

1' J. XJ i o c 1 as c 
Quartz 20 
Epidote 10 
K , feldspar 8 

' Chlorite 2 
Spinel 1 
Opagues 2 

40% 

"Saussurite" 1 7  - 
100% 
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The rock i s  c l a s s e d  as an a l tered f e l d s p a r -  
q u a r t z  porphyry ( igneous  o r i g i n ) ,  o r  q u a r t z  l a t i t e  
porphyry. 

SAMPLE P-35 

Meqascopic : a f i n e  g r a i n e d ,  massive t e x t u r e d  
rock having a uniform,  p a l e  greenish-grey  c o l o u r  . 

Microscopic:  a r e l a t i v e l y  equ i -g ranu la r  rock  
c o n s i s t i n g  of f i n e  anhedra l  g r a i n s  of p l a g i o c l a s e ,  
q u a r t z  and e p i d o t e  i n  an a p h a n i t i c  groundmass of 
semi-opaque material .  The r ecogn izab le  m i n e r a l s  .. 
are e i t h e r  f r agmen ta l  o r  s h a r p l y  cor roded ,  p r e s e n t i n g  
a d i s t i n c t l y  c h a o t i c  t e x t u r e  (F igu re  2 ) .  A few 
g r a i n s  of p a l e  g reen  s p i n e l  of i d e n t i c a l  t y p e  t o  
t h a t  observed i n  P-23 occur  i n  t h i s  s e c t i o n .  N o  
p l a g i o c l a s e  de t e rmina t ions  w e r e  p o s s i b l e .  
i s  approximately as fo l lows :  

T h e  mode 

P l a g i o c l a s e  
Epidote  
Q u a r t z  
s p i n e l  
opaques 

" s  aus s u r  i t e 

30% 
23 
5 
1 
1 

40 - 
100% 

T h i s  rock e x h i b i t s  no d i s t i n c t l y  v o l c a n i c  o r  
t u f f a c e o u s  f e a t u r e s .  T h e  g r a i n s  a r e  n o t a b l y  a n g u l a r ,  
sugges t ing  e i t h e r  a de fo rma t iona l  h i s t o r y ,  o r  r a p i d  
sed imentary  accumulat ion.  
markably s i m i l a r  t o  t h a t  of specimen P-23, and t h i s  
may be u s e f u l  when t aken  i n  t h e  l i g h t  of  f i e l d  re- 
l a t i o n s h i p s .  

The mineralogy i s  re- 

SAMPLE 4 7  

Meqascopic: a rock  s i m i l a r  i n  appearance t o  
P-23, except  w i t n  somewhat c o a r s e r  t e x t u r e s  b o t h  i n  
r e s p e c t  t o  phenocrys ts  and ma t r ix .  Phenocrys ts  
c o n s t i t u t e  r o i q h l y  5 0  pc;rcclit. of tlic rock. 

Microscopic:  t h e  phenoc rys t s ,  up t o  4 mm i n  
diameter, are r e l i c t  g r a i n s  of K f e l d s p a r  l a r g e l y  
a l tered t o  c l a y  mine ra l s .  Pennine ( c h l o r i t e ' )  i s  



, 
f a i r l y  abundant i n  t h e  groundmass, a long  w i t h  
q u a r t z  and small q u a n t i t i e s  of f i n e  opaques. 

The modal c o r n p s i t i o n  of t h e  rock i s  as 

Feldspar (na4nZy K spar) 45% (Largely a l t e r ed )  
Ch lo r i “Le 

follows: 

40 
Quartz 
Opayues 

1 2  
3 

100 
- 

The rock i s  classed as a rhyolite, Its t e x t u r e  
and a l t e r a t i o n  sug~est t h e  most appropriate name t o  
be a l t e r e d  rhyolite porphyry. 

I R e s p e c t f u l l y  submitted 

T A. C h a r h e r i a i n ,  P.Eng., Ph.D. 



Denison Mines Ltc?. 

Figure  1 Th:in section P-23 showing .typical 
porphyritic textures wi th  pheno- 
crys ts  of p l a g i o c l a s e  and q u a r t z .  
Note c h a o t i c ,  f ragrnental  a s p e c t  
of groundmass. Mag = 2 8  

F i g u r e  2 Thin s e c t i o n  2-35 showing t y p i c a l  
c h a o t i c  ( f r zgmen ta l ?  1 t e x t u r e s  (. 

J. A. Chartherlain Consu l t an t s  Ltd. 










