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Dr. E. L. Evans 
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Dear Dr. Evans:

Submitted herewith is our report on:

PHASE I

GEOPHYSICAL SURVEYS 

SAVANT LAKE PROJECT

Three major, apparently stratabound, conductive zones 
were located. The conductivity-thickness products are suggestive 
of sulphide mineralization. Depth to top estimates for these 
zones from electromagnetic and correlated magnetic data range 
from 45 to 80 metres. As this range is just near the threshold 
of detectability at 120m coil spacing for an horizontal-loop 
survey, it is recommended that selected areas be re-surveyed at 
180m coil spacing utilizing all frequencies in order to screen 
some of the anomalies. With the sources at such depths, there 
may not be any surficial geologic expression and consequently a 
judicious diamond drilling programme is necessary.



INTRODUCTION

l
LOCATION AND ACCESS

The Savant Lake Claim Block is located on the eastern 

shore of Savant Lake, approximately 70 air miles northeast of 

Sioux Lookout, Ontario, and is most easily accessible by charter 

aircraft from Sioux lookout. It lies within NTS Nos. 52 J/8 and 

9.

GENERAL

A conbined electromagnetic horizontal-loop and total- 

field gradient magnetometer survey was conducted on the Savant 

Lake property in order to delineate the source of massive sulphide 

float found to the south of the property.

The interpreted results are subject to revision as 

more geological information is made available from field mapping 

in progress.



ELECTROMAGNETIC - HORIZONTAL-LOOP SURVEY

The electromagnetic data was observed employing an 

Apex MaxMin II horizontal-loop unit in the maximum-coupled mode. 

The transmitter frequencies were 444 Hz and 1777 Hz utilizing a 

120 metre coil separation. Three distinctly anomalous zones 

were detected during the course of the survey. These anomalous 

areas have been designated as Anomaly A, .Jiomaly B and Anomaly C 

for discussion purposes only, and no priority significance should 

be attached to their order of discussion.

ANOMALY A

Anomaly A is a northeast trending conductor having a 

strike length of about 500 metres. It is situated between lines 

900 east and 1500 east and lies between stations 750 north and 

795 north. The negative peak value (relative to background) 

ratios of the in-phase to quadrature (or out-of-phase) anomaly 

amplitudes average about 1.0 at 444 Hz and 0.55 at 1777 Hz. 

The decrease of this ratio with frequency, rather than the 

normally expected increase, indicates a complex-conductivity 

situation.

The low frequency depth to top estimate is 0.5 times 

the coil spacing or 60 metres, while at the high frequency it is 

0.3 times the coil spacing or about 35 metres.

The width of the zone, as determined by the amount in 

excess of the coil spacing from the O cross-over points of the 

anomaly, varies from thin to about 30 metres. The variations in 

conductivity-thickness, along strike, only i artially correlate to 

the variations in the thickness, thereby implying a heterogeneity 

to the zone.



- 3 -

ANOMALY B

Anomaly B is a northeast trending conductor having a 

strike length of about 600 metres. It is situated from line 

960 east to line 1560 east and lies between stations 420 north 

and 510 north (this is assuming a continuous conductor across 

a claim not at present held by W. G. Wahl Limited). The discon 

tinuous magnetic high associated with this zone suggests that 

it may be a pyrrhotite containing conductor. The estimated 

depth to top is 0.35 times the coil separation or 42 metres at 

444 Hz and 0.15 times the coil separation or 18 metres at 1777 

Hz. The zone differs in thickness from 15 metres to 45 metres. 

The maximum and minimum conductivity-thickness products are not 

always coincident with the maximum and minimum thicknesses of 

the conductor, thereby implying a heterogeneity to the zone.

ANOMALY C ' ;

Anomaly C consists of a north-south trending conductor 

that extends from line 420 east to line 1720 east. The estimated 

conductivity-thickness products decrease with an increase in 

frequency. The conductivity-thickness values are 36 mhos to 

120 mhos at 444 Hz and 20 mhos to 40 mhos at 1777 Hz. The depth 

to top estimates at both frequencies average about 0.55 times 

the coil separation or 66 metres. On average, the zone appears 

to be less than 30 metres thick. As this conductor has a high 

conductivity-thickness product, appears to lie within the 

magnetically mapped felsic intrusive, and is found near the edge 

of swamp, it presents an enigma.



MAGNETOMETER SURVEY

The magnetometer survey was conducted using a

geoMetrics G-816 total-field magnetometer in the gradient con 

figuration. Stations were occupied every 15 metres and two 

readings per station were obtained.

Based on the contoured magnetic expression, the 

survey area can easily be divided into two major units. The 

southeast portion has a low, broad uniform magnetic expression 

and correlates to the regionally mapped felsic intrusive. The 

northwest portion consists of a series of narrow, parallel, 

continuous to lensoid, northeast-trending magnetic highs, 2,000 

gammas and greater, above a background of 59,000 gammas. This 

zone reflects the regionally mapped mafic to intermediate 

volcanics.

The sequence of the mafic to intermediate volcanics 

consists predominantly of pillowed lavas and subsidiary fine- to 

medium-grained massive flows of the same composition with local 

pillow breccias, flow-top breccias, amygdaloidal flows, porphy 

ritic flows, volcanic conglomerate, lapilli-tuff, tuff-breccia, 

crystal tuff, variolitic flows and metasedimentary iron formation 

present. The different rock types imply quite a range in the 

magnetic expressions.

A very strong magnetic anomaly (up to 10,000 gammas 

above background) trends north to northwest between lines 

1260 east and 1380 east. This anomaly is also coincident with 

a strong positive in-phase electromagnetic anomaly and conse 

quently must be due to magnetite.

Magnetic lenses in excess of 3,000 gammas above
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background are correlated to conductors in quite a few cases. 

These are probably pyrrhotite lenses and/or more iron-rich parts

of some horizons. Zones in excess of 3,000 gammas are thought
t 

to reflect flows and pillowed lavas. Zones in the 1,500 to

1,900 gamma range are probably tuffs or more felsic components.

Over the lake, the estimated depth to top varies from 

15 metres to 30 metres or so. The station spacing of every 15 

metres, however, precludes any more precise determinations. 'The 

depth to top estimates associated with the conductors is at 

least 30 metres in most cases and as such, is comparable to the 

electromagnetic interpretations, within limits of resolution.

Off-sets and abrupt terminations of some of the 

magnetic trends suggest at least two east-west trending faults. 

The sense of the off-sets in both cases is left-lateral.
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CONCLUSIONS

The causative body for Anonaly A may be a relativaly 

narrow, stratabound zone of sulphide mineralization. As the
r

estimated conductivity-thickness product is moderate, the compo 

sition of the zone could be of a more disseminated nature and/or 

sphalerite and galena rich.

The causative body of Anomaly B may be a zone of 

sulphide mineralization containing pyrrhotite as evidenced by 

sporadic high magnetic lenses. The lensoid magnetic expression 

and variable conductivity-thickness product also reflect the 

heterogeneity of the zone.

Anomaly C is physically correlatable to an edge of 

a swamp, but it does give a distinct in-phase anomaly rather 

than a quadrature anomaly resulting in conductivity-thickness of 

up to 120 mhos. As it is parallel to the trend of the other 

conductors and is at the stratigraphic bottom and physically at 

depth, it warrants further investigation.
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RECOMMENDATIONS

As all the anomalies appear to be at depths of 

45 metres or more, and the present geophysical expression is 

weak, selected areas should be re-surveyed at 180 metre coil 

separation utilizing all four transmitter frequencies in order 

to better screen or define the nature of these anomalies. Since 

these zones are deep, and may not have a surficial expression, 

diamond drilling is a must.

All of which is respectfully submitted.

Yours very truly, 

W. G. WAHL LIMITED

A. Gubims/; B.A.Se.

June 8, 1977
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Suite 1101, 302 Bay Street 
Toronto, Ontario 
M5H 2P3

November 9, 1977

Dr. E. L. Evans 
Director of Exploration 
Denison Mines Limited 
P. O. Box 40 
Royal Bank Plaza 
Toronto, Ontario M5J 2K2

Dear Dr. Evans:

Submitted herewith is our report entitled:

PHASE II

GEOLOGICAL SURVEY 

SAVANT LAKE PROJECT

The geologic mapping determined that both an epi 
genetic environment and a syngenetic depositional environment 
occurred on the Savant Lake property.

Epigenetic mineralization in the form of pyrite, 
chalcopyrite, sphalerite and galena was noted in quartz veins. 
Although no surficial expression of syngenetic sulphide mineral 
ization was found, the presence of iron formation suggests an 
environment favourable to the deposition of massive sulphide 
type mineralization.
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INTRODUCTION

LOCATION AND ACCESS

The Savant Lake Claim Block is located on the eastern 

shore of Savant Lake, approximately 70 air miles northeast 

of Sioux Lookout, Ontario, and is most easily accessible by 

charter aircraft from Sioux Lookout. It lies within NTS Nos. 

52 J/8 and 9. .

GENERAL

The geological mapping programme discussed in this 

report and completed by W. G. Wahl Limited in June, 1977, rfas 

part of an integrated geophysical, geochemical and geological 

programme initiated to evaluate the economic potential of the 

Savant Lake area.

The geophysical portion of this programme was 

completed during March, 1977. At that time, conductive zones 

were delineated on the basis of the MaxMin II horizontal loop 

electromagnetic data. The highly variable magnetic responses 

reported for the study area, and the lack of geological data, 

precluded a detailed assessment of the geophysical data until 

the geologic mapping had been completed. Both the electro 

magnetic and magnetic data were clarified by the geologic 

mapping.

The results of the geochemical work will be reported 

at a later date.
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SAVANT LAKE, ONTARIO



GENERAL GEOLOGY

Archean mafic and intermediate rocks of basaltic- 

andesitic composition are present as massive fine-grained 

pillowed lavas, chlorite schists and medium-grained tuffs. 

These rock types represent the majority of the volcanic rocks 

in the study area. Discontinuous magnetite-rich iron formations 

are present and represent the only reliable marker" horizon 

within the otherwise massive mafic volcanics. Numerous quartz 

veins of varying width and mineralization also occur. The 

other major rock type, also Archean in age, is a large felsic 

(granodiorite) intrusive, restricted to the east and southeast 

portion of the study area.

Mineralization, in some cases significant, is pre 

dominantly associated with the quartz veins, and minor concen 

trations of disseminated pyrite were noted in the mafic meta- 

volcanic rocks.
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GEOLOGY

GENERAL

On a regional scope the rocks of the Savant Lake 

property are representative of the Mafic to Intermediate 

Metavolcanic and Foliated Felsic Intrusive rocks, which are 

shown in their proper sequence in Table 1. The remainder of 

the rock types outlined in the table were not encountered on 

the property although minor felsic metavolcanics and meta- 

sedimentary rock units were reported from diamond drilling to 

the north and northwest of the property.

Pleistocene and Recent features dominate sections of 

the study area and are represented by till, ribbed moraines 

and muskeg swamps.

The geology of the area as mapped by the Ontario 

Department of Natural Resources has been published on or in 

the following maps and reports:

Moore, E. S., Lake Savant Area, District of Thunder Bay; 
Ont. Dept. Mines, Vol. 37, Pt. 4, p. 53 - 82, 1928 
(Pub. 1929). Accomp. by Map 37j, l in. ^ 2 mi.

Skinner, R., Geology of the Sioux Lookout Map Area,
Ontario, on Part of the Superior Province of the 
Precambrian Shield (52J); Can. Geol. Surv. Pap. 
68-45, 10 p. Accomp. by Map 14-1968, l in. ^ 4 mi.

Prelim. Geol. Map. P.962, Pashkokogan-Caribou Lakes 
Sheet, Dist, of Thunder Bay, l in. - 2 mi.

In order to relate the geology of the Savant Lake 

property to the regional geologic setting, reference was made 

to Ontario Ministry of Natural Resources Geoscience Report 160, 

"Geology of Mccubbin, Poisson, and McGillis Townships," ,
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TABLE 1 l TABLE OF LITHOLOGIC UNITS TOR McCUBBIN. POISSON AND 
MCGILLIS TOWNSHIPS. Vfrom ODM Geosc. Rpt. 160, 1977)

PHANEROZOIC 
CENOZOIC

QUATERNARY 
RECENT

Swamp and rt rt am deposits (unconsolidtttd) 
PLEISTOCENE

Silt, und. gravtl and bouldtrt lunconsolidftad!

UNCONFORMITY

PRECAMBRIAN
LATE PRECAMBRIAN

MAFIC INTRC'S'VS ROCKS 
Diabaw6

INTRUSIVE CONTACT

EARLY PRECAMBRIAN (ARCHEAN) 
FELSIC INTRUSIVE ROCKS

MASSIVE FELSIC INTRUSIVE ROCKS
Porphyritic granodiorite granodiorite quartz monionitt; aplitt 

diktl

INTRUSIVE CONTACT

FOLIATED FELSIC INTRUSIVE ROCKS
Granodiorite to Quartz monzonitt, granodioritt to quartz monzon 

itt with biotrtt-ric*i xtnoliths, hybrid granitic rocki

INTRUSIVE CONTACT

METAMORPHOSED FELSIC INTRUSIVE ROCKS 
HERON LAKE STOCK

Trondhjtmitt; quartz-rich t.-ondhjtmita; quartz-poor irondhjtmitt;, 
quartz, quartz-\'tldspar porphyry"

INTRUSIVE CONTACT

MAFIC INTRUSIVE ROCKS
Mttag*bbro*; mttadioritt*. porphyritic mttagabbro'"

INTRUSIVE CONTACT

METASEDIMENTS
ARENACEOUS MlTASEDIMENTS

Grtywackt. liltttont; tuffactout mttatadimtnti; lilictoui und- 
nont, in pan tutfactoul mtUMdimtnts, tubgrvywacka tand- 
tt on*

FERRUGINOUS METASEDIMENTS
Grtywackt, lubgrtywackt and undstont; tiltttont; quartz-mag- 

nttitt iron formition; tutfactout mtttwdimtnti; jaiptr chert- 
magnttitt Iron formation

CONGLOMERATIC METASEOIMENTS
Polymictic orthoconglomcratt with mttavolcanic claits; polymictic 

graitiiOid bouldtr-btaring orthoconglomtrata

FAULT CONTACT

METAVOLCANICS
FELSIC TO INTERMEDIATE METAVOLCANICS

Rhyodacitic to rhyolitic mitavolcanici; dacitic to andttitic mtta- 
vokanics; tuff; lapilli-tuff; tuff-braccia to agglomrratt; fine-to 
mtdlum-graintd flowt. porphyritic flow*; quartz-csrbonatt 
Khiit; rtworktd tuff

MAFIC TO INTERMEDIATE METAVOLCANICS
Chloritic mttavolcanic!; actinolite metavotcanici, pillowed laval; 

pillow brtccia; flow-top brtccia; fint-to medium-grtintd flowtc; 
crystal tuff; iron formation; volcanic conglomerite; variolitic 
flow*

a - occun at small dikts or sills
b - occurs as small dikts only
c - may bt Intrusivt in part
d - may bt txtrusiv* i fi part



(Savant Lake Area), District of Thunder Bay, by W. D. Bond, 

1977. The three townships covered in this report lie 

immediately to the south and southwest of Savant Township.
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ROCK TYPES

Mafic - Intermediate Metavolcanics

The mafic to intermediate metavolcanic rocks of the 

study area are restricted to the northwest portion of the area. 

Basaltic to andesitic pillowed lavas and subsidiary fine- to 

medium-grained flows occur, the basalts being most common. 

Bond (1977) reports local occurrences of pillow breccia, flow 

top breccia, amygdaloidal flows, porphyritic flows, tuff breccia, 

crystal tuff and variolitic flows present in the mafic meta 

volcanic sequences to the south of the Savant Lake property. 

BF.i! g of a restricted distribution, these features, although 

not identified on the property, may be present but hidden by 

glacial material.

In addition to the massive flows, a chlorite schist 

and a "tuffaceous" unit were mapped. The chlorite schist is 

fine-grained and highly schistose, reflecting the high chlorite 

content. The "tuffaceous" unit is medium-grained ar.d schisto 

sity is only poorly developed. The massive pillowed latras and 

flows are fine-grained and massive. Schistosity is only 

developed along flow boundaries. Both the chlorite schist 

and "tuffaceous" unit are present as discontinuous lenses of 

varying thickness, thereby preventing surface delineation of 

these units over any distance.

The chemical data of the mafic metavolcanic samples 

demonstrate that both basaltic and andesitic members predom 

inate in the survey area (Fig. l ). Figures 2 to 4 illustrate 

that both of these rock types occur as flows, tuffs and schists, 

with the basaltic varieties accounting for the greater
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proportion of samples collected.

In the southeast portion of the property, these 

metavolcanics are intruded by the intrusive felsic unit.

Iron Formations

Interbedded with the mafic and intermediate meta- 

volcanic sequence are magnetite-rich iron formations. These 

units are typically highly magnetic, fine-grained and well 

laminated, and range from less than 5 cm up to l metre in 

thickness. The iron formations, although numerous, were found 

to have a limited spatial distribution in the stratigraphic 

sequence on the property. Although surface exposure of the 

iron formation was similarly intermittent due to glacial cover, 

the magnetic data proved a useful tool in extending the surface 

mapping of the distribution of the iron formations.

Chemically, the iron formations sampled compare well 

with other Precambrian iron formations in that the Al, Na, K, 

Ti, P, Ca, Mg and Sr concentrations are low. Iron (as Fe) 

content of the samples ranges between 32.9% and 41.7%.

Foliated Felsic Intrusive Rocks

The felsic intrusion is located in the eastern and 

southeastern portion of the study area. Based on mineralogical 

studies (Bond, 1977), the felsic unit is granodioritic to 

quartz monzonitic in composition. Chemical data of samples 

collected on the property, illustrated in Fig. l , further 

support this rock type classification. The unit is massive and 

weathers light pink to white. It is generally medium- 

grained with coarser grained sections.
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The contact of the cranodiorite with the host mafic 

metavolcanics is marked by an altered sheared zone of grano 

diorite. This zone is characterized by alteration of the 

plagioclase feldspars, fractured quartz phenocrysts and a 

predominance of sericite with minor chlorite. Chemical data 

of samples from this contact zone are in close agreement with 

the data of the unaltered granodiorite (Fig.5 ). Mineralog- 

ically, the decrease in Na and K occurs due to the alteration 

of the plagioclase and some of the potassic feldspars. Sericite 

is the dominant alteration product. The sheared zone is . 

foliated parallel to the contact with quartz grains being 

rounded and flattened parallel to foliation, rendering a quartz 

eye appearance. Minor sulphide mineralization in the form of 

pyrite and arsenopyrite is present. Alteration of the mafic 

metavolcanic host rock is marked by an increased zone of 

chloritization. The width of the altered zone, including both 

sheared granodiorite and altered host rocks, is variable but is 

generally about 30 metres. Stringers of the granodiorite are 

noted in the mafic metavolcanic units near the granodiorite 

contact.

Quartz Veins

The quartz veins sampled on the property vary from 

unaltered, highly siliceous and unmineralized to intensely 

altered, mineralized types. Figure 5 illustrates the position 

of the quartz veins relative to both the altered and unaltered 

granodiorite. No distinction between the altered and unaltered 

quartz veins is possible on this figure. This is due to the 

high silica content of both these groups, implying that any
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variation's of the remaining major elements are of such a minor 

nature that their overall effect is small. Separation is, 

however, possible using the trace elements, as outlined in 

Table 2. On Map l the quartz veins have been separated into 

groups Q. and Q ^ t based on degree of visible alteration and
J. *-

mineralization. Massive blebs, stringers and disseminated 

forms of mineralization are present and consist of pyrite, 

pyrrhotite, chalcopyrite, galena and minor sphalerite. Signi 

ficant quantities of silver are also reported. Alteration in 

the form of sericite and chlorite in the contact zone between 

the quartz and host rock is variable, being most prominent 

about the Q, mineralized quartz veins to minor about the O- 

mineralized quartz veins. Dissemination of sulphides into the 

wall lock is minor.

One of the mineralized quartz veins contained T.06% 

copper, while another contained zinc and lead values of 4.95% 

and 4.(^ respectively. Barren quartz veins contained copper, 

lead and zinc values of 6 pPm * 17 ppm and ND respectively.

Both Q. and Q- quartz veins are extensively clustered 

about fault traces and are most numerous where the structure 

is most complex, as in the area bounded by lines 1080 east 

and 1140 east between the base line and 200 south.

Unlike the QI veins, the Q- veins appear to be more 

stratigraphically controlled and there is no distinguishable 

mineralogical alteration halo within the host metavolcanics.

 - h
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TABLE 2.

\ d 

l

V
Q

rf

Ci 
Zf.
I'J

s 
t 
3
D.

C

?
0

Sample 
No.

2i
13

66

67

70

72

73

123

?1 

8

10 

18 

27
E. i! 3 5
r

5
C
C

42 

43

44

46

1 64

] 
i

A

1

i

65

68

1

j
l

1 i

Cu 

444

92

30

107

9

811

4

3590

70600 

3070 

1070

501

6330 

982 

864

282

3700

285

607

Pb 

8

12

ND

74

ND

193

ND

935

477 

552 

42

546

1610 

106 

279

568

40300

1050

8160

TRACE

Zn 

(all

29

258

24

41

30

54

26

277

825 

383 

102

451

2650 

74 

308

163

49500

1880

2670

ELEMENTS, QUARTZ VEINS

CO 

values

11

13

16

38

ND

10

8

ND

95 

ND 

26

11

15 

ND 

13

3

40

ND

4

Ni 
ppm)

10
6

6

16

2

12

3

13

26 

5 

33

10

18 

8 

31

3

11

4

3

AS 

7

ND

ND

ND

ND

ND

ND

81

171 

10 

17

5

46 

19 

7

15

180

7

65

l

Cr Sr 

72 4

65 5

59 1

57 11

59 3

77 3

59 4

74 4

88 3 

73- 3 

134 6

78 6

143 16 

64 1 

209 23

64 6

67 4

36 4

55 3
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STRUCTURE

Schistosity

Schistosity (Sg) is poorly developed for the majority 

of the mafic sequences observed. The pillowed lavas and massive 

flows are ior the n,ost part featureless. Only at the contact 

between flows is S Q developed. The chlorite schist, and to a 

lesser extent the "tuffaceous" unita, exhibit well ^eveloi -: d 

schistosity. The majority of the schistosity measu. - *.v. ' .s .ere 

determined on these two uni^s. Being essentially parallel to 

bedding, they provided *ome stratigraphic control in the other 

wise massive units, especially where marker horizons such as 

the iron formation units were not present. Dips of the 

measured foliations were steep, varying * 20O from vertical.

Folding

Micro-folds of carbonate and quartz lenses within the 

mafic metavolcanics, contorted configuration of the mapped iron 

formations and absence of a predominant S, cleavage indicate 

that the area of study has been subjected to one major period 

of folding, with possible minor secondary periods of folding. 

These features support the observations of Bond (1977), who 

reports only one major period of folding, having a northeast- 

s*. .:hwest axis. He also reports that the tops of pillowed 

lavas to the southeast of the property indicate that the mafic 

sequences are overturned and are now facing northwest. This 

observation was confirmed on the property, where pillow tops 

indicate a "stratigraphic up" direction to the northwest. The 

general northeast-southwest direction of the chlorite schists,
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"tuffaceous" units and schistosity supports a similar trend of 

folds observed by Bond (1977).

Faulting

At least two periods of faulting can be identified on 

the property. The first period, confined to the mafic 

sequences, represents a major stage of uplift faulting, while 

the second, post intrusive stage, is typified by limited dis 

placement strike-slip and uplift faulting.

The first period of faulting/ having a general north- 

west-sout'.-'east trend, and being perpendicular to the major 

northeast-southwest fold axis, may therefor, be relat'd to, but 

later than, the period of folding. Although strike-slip 

movement may have occurred, the primary movement is believed 

to be that of uplift. The abrupt termination of rock types, and 

greater representation of varied rock types, on opposite sides 

of the fault, would tend to support this. The fault traces 

within the mafic sequences are also readily apparent on the 

magnetic data map, Map 2. The fault locations further explain 

the abrupt termination of the electromagnetic conductors.

The second period of faulting, having a northeast- 

southwest trend, is parallel to both the major Savant Lake 

fault and the major fold axis. The second set of faults is 

best illustrated in the felsic intrusion. On Map l o.ily 

major traceable lineations within the granodiorite intrusion 

are marked. The northeast-southwest lineament of the grano 

diorite outcrop, expressed as ridges in the field, in places 

exceeding 10 metres in elevation, indicates an extensive period 

of faulting. These faults that are so pronounced in the
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granodiorite, may be prenent in the mafic sequence but are 

not as readily apparent. Minor shearing and rilicification 

were noted along the fault traces. The lack of significant 

remobilization or introduction of fluids along the fault traces 

is supported by the continuity of magnetic data across the 

traces. Remobilization along the first period's traces may have 

occurred, but the relative movement in either the northwest- 

southeast or northeast-southwest direction is believed minor 

because the contact zone between mafic and granodiorite units 

is generally regular.
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METAMORPHISM

The predominance of chlorite, and to a lesser degree, 

sericite, indicates a lower greenschist regional metamorphic 

grade in the area of study.

Bond (1977) reports local development of amphibolite- 

grade contact metamorphism along the boundary of the larger 

intrusive bodies to the south. Contact metamorphism of this 

grade was not observed in the study area.
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GEOLOGIC HISTORY

The geologic history of the Savant Lake area, and
t

more precisely the area within the claim block studied, is 

complex, involving a variety of geologic events. The inferred 

history of the property is outlined below, from youngest to 

oldest, relative to the present.

Muskeg, Alluvium 

Glaciation

RECENT 

PLEISTOCENE
-PHANEROZOIC

-unconformity-

Quartz Veining (unmineralized) 

Faulting

Felsic Intrusive
(contact metamorphism)

 intrusive contact-

Quartz Veining (mineralized) 
(hydrothermal alteration)

Faulting

Folding (regional metamorphism)

Mafic Volcanism (interbedded)

- Flows (.quiet)

- Tuffs(explosive)
- Iron Formation 

(quiet)

-ARCHEAN -PRECAMBRIAN

The following discussion reverses the sequence given 

in the above table.

The predominance of massive flows and pillowed lavas 

implies a period of "quiet" volcanism intermittently interrupted 

by more explosive periods, indicated by the "tuffaceous" units.

Periods of quiescence are known to have occurred
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during the deposition of the mafic sequence, evidenced by 

the presence of iron formations. The rapid interchange of 

stratigraphic horizons in the vicinity of the iron formations, 

however, indicated that this quiescence was interrupted by 

periods of volcanism, in some cases explosive in nature.

The next major geologic event to affect the area of 

study was a period of folding occurring about a northeast- 

southwest trending axis that resulted in the development of very 

steep to isoclinal to overturned folds. This folding in turn 

resulted in the development of schistosity essentially parallel 

to bedding. Contemporaneous with the folding, regional meta 

morphism left primary structures of the sedimentary iron forma 

tions intact, permitting bedding - schistosity correlations.

Faulting accompanied the folding of the mafic sequence 

on the property and is marked by major northwest-southeast 

traces. Introduction of mineralized quartz veining accompanied 

the initial faulting stage, resulting in the hydrothermal 

alteration of the surrounding host rocks. The degree and extent 

of alteration is variable and is most extensive where clusters 

of veins occur. The period of faulting culminated with a major 

uplift, thrusting taking place along earlier formed fault 

fractures.

The next major geologic event to affect the study 

area was the intrusion of the granodiorite stock. The ensuing 

contact metamorphism resulted in intensified chloritization 

and sericitization of the wall rock at the contact. The 

intrusive contact is best illustrated by the abrupt termination 

of the iron formation units of the central grid area against 

the granodiorite. Subsequent faulting of the granodiorite stock
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may have resulted from either cooling or later periods 

of deformation. Some movement along the fault traces may have 

occurred although displacement along the granodiorite-related 

faults is not believed to be substantial.

Following the second period of faulting, a second 

set of unmineralized quartz veins (Q2 ) were emplaced. A 

post granodiorite intrusion emplacement of these veins is 

suggested by their identification in the granodiorite mass 

(sample 123). These veins are similar to those described by 

Bond (1977), who believed them to be metamorphic in origin.

The effect of the granodiorite intrusion, faulting 

and introduction of the Q2 veins on the Q. veins was extensive. 

The combination of these three events resulted in the intense 

shearing of the original mineralized Q. veins, giving them 

a false "pyroclastic" texture. Alteration is reflected in 

intense sericitization with minor chlorite.

Glaciation was the next event that affected the 

prospect area, resulting in the deposition of a coarse boulder 

till of varying thickness. Ribbed (washboard) moraines, 

located immediately to the east of the property, and glacial 

striations, indicate a south-southwest direction of ice movement, 

Numerous pieces of mineralized float material were located and 

subjected to chemical analysis. The chemical data indicates 

that at least two depositional environments are represented by 

the float, a hydrothermal environment similar to that present 

for the quartz veins, and a chemical precipitate type environ 

ment typical of the volcanogenic massive sulphide class. A 

more in-depth study of the mineralized float will be discussed 

in the forthcoming report on the geochemistry of the area.
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Recent deposits of bogs and swamps are restricted to 

the north, east and south of the property and it is only along 

these property margins that the recent deposits become the 

major geographic feature.

All of which is respectfully submitted.

Yours very truly, 

W. G. WAHL LIMITED

JLW/mhc

November 9, 1977

isu
L. Wahl, Ph.D. 
Iting Geologist
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November 23, 1977

Dr. E. L. Evans 
Director of Exploration 
Denison Mines Limited 
P. O. Box 40 
Royal Bank Plaza 
Toronto, Ontario 
M5J 2K2

Dear Dr. Evans:

Submitted herewith is our report entitled

* PHASE III
t 

ROCK GEOCHEMICAL PROGRAMME

SAVANT LAKE PROJECT

The rock geochemical programme identified the grano 
diorite intrusive and the Q, quartz veins as sources of 
hydrothermal alteration, and the existence of patterns charac 
teristically associated with massive sulphide mineralization of 
the sedimentary volcanogenic type. The hydrothermal alteration 
was identified on the basis of major element concentration 
variations.

Two prominent massive sulphide-related alteration 
patterns were identified on the property. Representations of 
areas of alteration that occupy both proximal and distal 
positions relative to the primary vent area, the most favour 
able location for sulphide deposition, were recognized. The 
absence of any pronounced trace element alteration within the 
major element alteration zone, especially in the proximal 
location, indicates that the primary vent is located at depth. 
This supports the geophysical data where deep plunging sources 
are indicated. From the rock geochemical data a depth to the 
source of alteration is believed to be not in excess of 120 
metres.

The mineralized lead-silver float was found to be 
similar to the O. quartz veins distributed throughout the
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claim block in both degree of alteration and mineralization.

It is recommended that the geophysical conductors 
be re-surveyed with the MaxMin II electromagnetic system, 
employing various frequencies and cable lengths to arrive at 
a more quantitative estimation of the source geometry.

It is further recommended that the Q, quartz vein 
material already collected be subjected to additional analytical 
determinations, for gold. If significant amounts of gold were 
to be found, further field evaluation of the quartz vein 
systems located on the property would be warranted.
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INTRODUCTION

LOCATION AND ACCESS

The Savant Lake Claim Block is located on the eastern 

shore of Savant Lake, approximately 70 air miles northeast of 

Sioux Lookout, Ontario, and is most easily accessible by 

charter aircraft from Sioux Lookout. It lies within NTS Nos. 

52 J/8 and 9.

GENERAL

The rock geochemical programme discussed in this 

report, completed by W. G. Wahl Limited in 1977, was part of 

an integrated geophysical, geological and geochemical programme 

initiated to evaluate the economic potential of the Savant Lake 

area.

The rock geochemical survey carried out over the

Savant Lake property and surrounding area involved the collection 

of 174 rock samples, the locations of which are given on Map l 

(refer to Appendix I for Sample Collection and Preparation). 

Each sample was crushed and ground to -200 mesh, and subjected 

to a complete HF-HC10.-HN03 acid digestion (refer to Appendix 

II for Sample Digestion and Instrument Parameters). The 

resulting sample solutions were analysed on a Plasma Torch 

Emission System from which element determinations for Al, Ti, 

Fe, Na, K, Ga, Mg, Mn, P, Cu, Pb, Zn, Co, Cr, Zr, V, Sr, Cd and 

Be were made. Sample variation and reproducibility during the 

analytical period was monitored by the ingestion of standard



CLAIM LOCATION SKETCH 

SAVANT LAKE, ONTARIO

FIGURE l
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samples at the beginning, throughout and at the end of the run 

{refer to Appendix III for Sample Variation and Reproducibility) 

A total of 3,298 units of analytical data were acquired and are 

tabulated as to rock type in Appendix IV.

GENERAL GEOLOGY

Archean mafic and intermediate volcanic rocks of 

basaltic-andesitic composition are present as massive fine 

grained pillowed lavas, chlorite schists and medium-grained 

tuffs. These rock types represent the majority of the volcanic 

rocks in the study area. Discontinuous magnetite-rich iron 

formations are present and represent the only reliable marker 

horizon within the otherwise massive mafic volcanics. Numerous 

quartz veins of varying width and mineralization also occur. 

The other major rock type, also Archean in age, is a large 

felsic (granodiorite) intrusive, restricted to the east and 

southeast portion of the study area.

Mineralization, in some cases significant, is 

predominantly associated with the quartz veins, and minor 

concentrations of disseminated pyrite were noted in the mafic 

volcanic rocks.
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ROCK GEOCHEMISTRY

GENERAL

The employment of rock geochemistry for exploration is 

based on the ability of this technique to detect specific 

element distribution patterns within rocks that can be directly 

to the presence of ore forming processes. Maximum chemical 

variations occur from processes that result in the formation 

of new minerals and/or the destruction of pre-existing minerals. 

Of the ore forming processes, the movement of hot hydrothermal 

fluids are known to result in extensive mineralogic changes, a 

fact that is reflected in the chemistry of the rocks through 

which the fluids pass. Formation or destruction of minerals 

requires the movement either into or out of the system of the 

major rock forming elements Ca, Na, K, Mg, Fe, Al and Ti. 

Geochemical studies of hydrothermal alteration have demonstrated 

that of these elements, Al and Ti remain virtually unchanged 

while Ca and Ma characteristically decrease in concentration and 

Mg, Fe and K increase in concentration. Mineralogically the 

decrease in Na and Ca is reflected in the destruction of 

feldspars, predominantly the plagioclase, while the increase in 

K, Mg and Fe is reflected predominantly in the development of 

chlorite and sericite. The recognition of these general charac 

teristic distribution patterns provides a means for a rapid 

testing of chemical data derived from rock samples. Plotting

of unknown data on a triangular diagram with apices of Na * C a,
i

Mg * Fe, and K, would show those samples that have been intensely ! 

altered by hydrothermal activity to lie in the Mg -f Fe field



while those samples exhibiting unaltered or regional character 

would be shown to lie outside this range.

The distribution of the Savant Lake basaltic and 

andesitic samples on such a diagram are given on Figures 2 and 

3. It is apparent from the distribution that the majority of 

both the basaltic and andesitic rock units,within and about the 

immediate vicinity of the property, fall in a tightly grouped 

area of the plots equivalent to unaltered or regional samples. 

The inherently low concentration of K in mafic volcanic rocks 

is reflected in the clustering of the samples along the Mg -f Fe 

and Na * Ca side of the plot. Despite the concentration of 

samples within the unaltered range there is also a pronounced 

scattering of samples trending from the unaltered range toward 

and terminating in the intensely altered field. Such a scattered 

distribution is strongly suggestive of an increasing degree of 

hydrothermal alteration.

Alteration is further indicated by the respective major 

element frequency percent histograms given on Figures 4 through 

7 inclusive. For those major elements, Fe, Mg and K, that 

typically increase with proximity to an alteration zone, the 

distributions are marked by pronounced negative skews for Fe 

and K, for both rock types. The Mg population is also nega 

tively skewed, but the skew is less pronounced than that of 

the Fe and K. These distributions are indicative of an addition 

in element concentrations due to secondary processes. For the 

major elements that decrease with proximity to an alteration 

zone, Ca and Na, a positive skewed distribution is apparent. 

The degree of skewness is significantly greater for Ca and Na.
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To determine the areal distribution of those samples 

that reflect weak to intense alteration, the Mg -t- Fe contri 

bution to the triangular plot for each sample was plotted on the 

surface geologic map in an attempt to delineate any distin 

guishable patterns and to possibly explain the cause of the 

apparent alteration (Map 2).

QUARTZ VEIN RELATED ALTERATION

The surface geologic mapping carried out over the 

study area revealed that two distinct quartz vein systems 

were present and that each system represented a separate mode 

of formation. Segregation into groups was made on degree of 

visible mineralogic alteration and amount of mineralization. 

The earliest emplaced group of quartz veins, designated Q., were 

highly mineralized and exhibited a high degree of mineralogic 

alteration. The second or later group of quartz veins, desig 

nated Q2 , were generally unaltered and carried only minor 

amounts of ore elements. The mafic wall rocks enclosing the 

Q veins exhibited pronounced mineralogic alteration whereas 

the mafic wall rock enclosing the Q~ veins exhibited no detect 

able mineralogic alteration features. On the basis of the noted

differences between the two quartz vein systems a hydrothermal
l 

origin of the O. veins was suggested, while the mode of formation
t

of the Q- veins was suggested to be a result of regional meta 

morphic processes.

The rock geochemistry of the mafic wall rocks reaffirms j 

these hypotheses. Two supportive examples are given by the
*

geochemical data derived from the mafic wall rock enclosing the
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quartz veins represented by sample 27 and sample 8. These two 

examples were chosen on the basis of their location, that is, 

remote from any other possible source of alteration. Sample 27 

is representative of a Q- unmineralized vein and the geochem 

ical data derived from the mafic wall rock (sample 28) exhibits 

no major element alteration characteristics. Sample 8, however, 

represents a Q^ mineralized vein within an enclosing mafic wall 

rock (sample 9) which exhibits an intense degree of major element 

variations characteristically associated with hydrothermal alter 

ation. The area of influence of the hydrothermal activity 

associated with the Q., veins is not believed to exceed 30 metres 

on either side of the vein. The recognition of altered mafic 

rock associated with the quartz veins explains several of the 

samples classified as weakly and intensely altered based on 

major element concentrations identified on the property.

GRANODIORITE RELATED ALTERATION

The granodiorite intrusive results in further hydro 

thermal alteration of the mafic volcanic rocks identified on 

the property. Samples 121 and 125 were collected in close 

proximity to the granodiorite contact and both exhibit an 

intense degree of alteration based on major element concentra 

tions. With increasing distance from the contact, for example 

sample 118, degree of alteration decreases. The lack of any 

detectable degree of alteration in samples 25, 30 and 31, 

located in the vicinity of the suspected northern intrusive 

contact implies that hydrothermal activity associated with the 

granodiorite intrusive does not extend any significant distance
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into the wall rocks. This conclusion supports the geologic 

findings where only minimal host rock mineralogic alteration 

attributable to the granodiorite intrusion was noted.

The minimal apparent hydrothermal alteration associa 

ted with the granodiorite intrusion indicates that the large 

anomalous mineralogic and geochemical zone about the Q, and Q~ 

quartz vein concentration located between Line 1020 East and 

Line 1080 East and the Base Line and Line 200 South is not due 

to any significant degree to the granodiorite intrusive but is 

a result of hydrothermal activity associated with the formation 

of the Q quartz veins.

MASSIVE SULPHIDE RELATED ALTERATION

The data discussed in the preceeding sections enabled 

the source determination of several of the weakly and intensely 

altered samples identified on the property. However, a signi 

ficant number of altered samples remain to be explained. 

Although sporadic anomalous values are expected in any normal 

population, the concentration in a given area of a significant 

number of samples which were classified as weakly or intensely 

altered warrants fur*-' - study. Several such sample concentra 

tions present on the property can not be adequately explained by 

the presence of either the quartz veins or the granodiorite. 

It is these anomalous grouping of weakly and intensely altered 

samples for which a primary sulphide-bearing fumerolic source 

is suggested. Two areas in particular form the basis of the 

following discussion.

One of these areas is located in the vicinity of the
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main concentration of iron formations centered about Lines 

1320 East and 1380 East and north of the Base Line to the lake. 

The iron formations, by their very nature of formation, mark a 

horizon along which conditions compatible with sulphide depos 

ition are known to occur. The presence of the iron formation 

also indicates that significant amounts of iron were present at 

a time of deposition, the source of which may be volcanic. 

Further, iron formations provide stratigraphic control in that 

they are always located stratigraphically above and/or 

laterally from massive sulphide concentrations. On the basis of 

geologic data, a stratigraphic younging direction for the map 

area was determined to be to the northwest. To the south of 

the iron formation, which would be the footwall rocks by this 

geologic interpretation, the geochemistry of the mafic volcanic 

rocks outlines a broad zone of samples that exhibit weaJc to 

intense alteration characteristics. In this zone the degree 

of alteration increases with proximity to the iron formations. 

To the north of the iron formations the mafic volcanic rocks 

exhibit regional chemical characteristics. Knowing that primary 

alteration is present in all cases in the footwall, the geologic 

interpretation with respect to, stratigraphy is confirmed by the
*

geochemistry. The width of the alteration zone delineated does 

not extend more than 100 metres into the footwall suggesting a 

position for this area that is distal to the fumerolic vent. 

Similarly the iron formation located about Line 600 East and 

the Base Line indicates a younging direction to the southwest by 

virtue of the alteration being present on the north side of the 

iron formation.
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The second area of anomalous concentration of altered 

samples is tnat area bounded by the two faults running essentially 

parallel to Lines 720 East and 960 East and by the aranodiorite ; 

in the southeast and by Savant Lake to the northwest. Dividing 

this area is a narrow stretch of water that forms the inlet of l 

the small bay located tp the south of the property. As will be 

demonstrated, distinct geochemical, geological and geophysical 

differences exist between the mafic volcanic rocks located to 

the northwest and southeast of this stretch of water, suggesting 

that a stratigraphic break occurs in this area. For these 

reasons and for ease of discussion, this area of the inferred 

stratigraphic break will be referred to as "The Narrows Break". 

The most apparent chemical differences between the north and 

south blocks is the greater percentage {80%) of the mafic 

volcanic samples identified to the south of The Narrows Break 

that exhibit weak to intense alteration characteristics. To the 

north of The Narrows Break the majority of the samples reflect 

unaltered or regional characteristics. The presence of a 

geophysically inferred iron formation located immediately to the 

north of The Narrows Break also suggests that a change in the 

depositional history occurs in this area. Further geophysical 

evidence for a stratigraphic break at The Narrows is implied by 

the identification of an electromagnetic conductive source 

following The Narrows Break. The anomalous samples located in 

the large area to the southeast of The Narrows Break suggest 

a stratigraphic position that is more proximal to the fumerolic 

vent than is present under the iron formation. It is therefore 

suggested that the mafic volcanic sequences located to the
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northwest of The Narrows Break represent hanging wall rocks 

while those to the southeast of The Narrows Break represent 

footwall rocks within close proximity to the primary vent. 

Although the varying degrees cf alteration suggest proximity 

to a zone of alteration the geophysical data indicates the 

source of the identified conductors to be at a depth of at 

least 60 metres. The geochemistry supports this interpretation 

in that the primary vent and the area most likely to be associ 

ated with massive sulphides is also at '.lepth. It is known that 

detectable major element alteration limits exceed those of the 

associated trace element alteration zone. Characteristically 

within the trace element alteration zone Cu, Pb, Zn, Co and Cr 

increase while Ni and Di ^...crease. Erratic high values for 

those trace elements he.t increase characterize the trace element 

alteration zone resulting in a pronounced negative skew of the 

respective element frequency distribution. From the frequency 

percent histograms for these trace elements for both basaltic 

and andesitic rock types given on Figures 8 through 11 inclusive, 

no distribution patterns indicative of any significant element 

introduction is apparent for any of the samples collected. 

Conversely, for those elements which decrease, Ni and Sr, the 

decrease in concentration would result in a positive skew distri 

bution. From the histograms only Sr exhibits a distinguishable 

positive skew which may be explained by Sr substitution for Ca 

in rock forming processes, in which case Sr would reflect 

similar alteration characteristics previously noted for Ca. 

Comparison of the respective Ca and Sr distributions supports 

this contention.
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The presence of massive sulphide mineralization in 

the vicinity of the study area was confirmed with the identifi 

cation of numerous pieces of highly mineralized material along 

the northwest shore of The Narrows Break. The sulphides, predom 

inantly pyrite, are well-bedded and although exhibiting a 

massive texture were found to possess low conductivity. Fourteen 

separate pieces of mineralized material were identified in the 

space of only 60 metres along the shore line. These mineralized 

samples were not in situ but are not believed to be glacially 

transported because of their location outside the primary 

glacial depositional area, absence of other glacial debris, 

angularity and limited distribution. Similar material was not 

identified either up or down ice from the area of sulphide 

concentration. Fragments of massive sulphide-rich material 

similar in appearance to that found on the beach were identified 

incorporated within nearby mafic volcanic rocks. The incorpor 

ation of sulphide rich material in a stratigraphically younger 

rock indicates a source of the sulphide material to be from a 

position immediately lower in the stratigraphic section. All 

indications, geological, geochemical and geophysical, would 

suggest that The Narrows Break is the most likely source area. 

Collection of this previously unknown sulphide material was 

facilitated by the unusually low water levels, experienced in 

Savant Lake during the period of investigation. The low water 

levels also enabled sampling of a glacially transported boulder, 

sample 137, that exhibited prominent sedimentary bedding 

features. Sample 137 is located approximately 800 metres down 

ice from the area designated as The Narrows Break. Chemical
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analysis of the boulder proved to be siderite. With the 

identification of the sedimentary iron formation, the identifi 

cation of laminated siderite-rich material can be easily 

reconciled with the massive sulphide genetic model. Deposition 

of the siderite and the iron formations would follow actual 

sulphide deposition.

MINERALIZED QUARTZ FLOAT AND QUARTZ VEINS

The final aspect of the geochemical study to be con- ' 

sidered in this report deals with the mineralized float (sample

131) located to the south of the property. There has been j
i

extensive exploration for the source of this lead-rich material i
i

since its discovery in the early 1950's. In the area of study j
i

glacial striae and ribbed moraines indicate a southerly direction !
i

of ice movement. Utilizing chemical data of this sample and that

of the other quartz-rich material collected on the property and
i

plotting it on a triangular plot with apices Al, Mg -f Ca and ,
i

Na + K , Figure 12 illustrates that the float sample 131 falls in
i

the distribution field of the other quartz material. This in i
i

turn indicates that the float is quartz vein material similar 

to that located on the property. In addition, the highly altered 

texture and significant mineralization suggest that the float 

boulder is representative of the Q, quartz vein variety. The 

highly variable trace element concentration experienced for the 

Q, veins identified on the property precluded precise desig 

nation of the source of the float. The trace element concentra 

tion within the float sample does however most approximate that 

of sample 64.
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CONCLUSIONS
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CONCLUSIONS

The completion of the rock geochemical survey marks 

the completion of the first stage of exploration for sulphide 

mineralization on the Savant Lake Claim Block. During this 

exploration a geophysical programme, geologic mapping and a 

rock geochemical survey were completed. The primary conclu 

sions are given below.

GEOPHYSICAL SURVEYS

The electromagnetic surveys identified three major 

conductive zones, the causative bodies of which are believed to 

be massive sulphides that are at a depth of greater than 60 

metres. The conductors are believed to be plunging to the 

south although precise determinations were not possible from 

the data due to the depth to the conductors being equal to or 

greater than the coil separation used durii:g the survey. 

Reliable interpretation of the gradient magnetic data was not 

possible until completion of the geologic mapping, at which 

time re-evaluation of the data was possible.

The near shore location of the conductor following 

The Narrows Break (Conductor B) permitted both geological and 

rock geochemical interpretations to be related to this conductor. 

The locations of the remaining conductors, however, lying 

beneath Savant Lake and beyond the limits of interpretation of 

both the detailed geologic and rock geochemical surveys 

precluded a meaningful discussion at this tine.
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GEOLOGICAL MAPPING

The geological mapping determined that both an 

epigenetic environment and a syngenetic depositional environ 

ment occurred on the Savant Lake property.

Epigenetic mineralization in the form of pyrite, 

chalcopyrite, sphalerite and galena was noted in quartz veins. 

Although no surficial expression of syngenetic sulphide mine j.: 

ization was found, the presence of iron formation suggests an 

environoment favourable to the deposition of massive sulphide 

type mineralization.

-s t

GEOCHEMICAL SURVEY

The ro^k geochemical programme identified the grano 

diorite intrusive .and the Q. quartz veins as sources of hydro 

thermal alteration and the existence of alteration patterns 

characteristically associated with massive sulphide mineraliza 

tion of the sedimentary volcanogenic type.

The alteration patterns on the property that are 

similar to those characteristically associated with massive 

sulphides were suggested as representing both distal and 

proximal alteration patterns. The distal alteration pattern 

was found to lie stratigraphically below the iron formations 

of the north-central portion of the claim block. The alteration 

exhibiting more proximal conditions was found to be located in 

the footwall rocks stratigraphically below a geologically 

anomalous stratigraphic break. The absence of any pronounced 

trace element alteration within the major element alteration 

zone indicates that the primary vent, and similarly the most
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likely location for sulphide deposition, is located at depth. 

This supports the geophysical data where a deep plunging source 

is indicated. From the rock geochemical data a depth to the 

source of the alteration is not believed to be in excess of 

120 metres.

The mineralized lead-silver float was found to be 

similar to the Q, quartz veins distributed throughout the 

claim block.
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RECOMMENDATIONS
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RECOMMENDATIONS

The encouraging geophysical, geological and rock 

geochemical results obtained from this phase of exploration 

warrant continued work on the Savant Lake Claim Block.

It is recommended that the geophysical conductors be 

re-surveyed with the MaxMin II electromagnetic system, employ 

ing various frequencies and cable lengths to arrive at a more 

quantitative estimation of the source geometry.

Before further field work is undertaken with respect 

to the Q^ quartz veins, it is recommended that additional 

analytical determinations for gold be made on the Q, quartz 

vein material already collected. This dat?. would determine 

whether or not the primary Q, quartz vein solutions contain 

any gold with the copper, lead, silver and zinc already 

determined to be present. If significant amounts oil gold were 

found, further field evaluation of the quartz vein systems 

located on the property would be recommended.

All of which is respectfully submitted.

Yours very truly, 

W. G. WAHL LIMITED

ohn L. Wahl, Ph.D.

Toronto, Ontario 
November 23, 1977

JLW/mhc
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APPENDIX I

SAMPLE COLLEC-ri^N AND PREPARATION
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SAMPLE COLLECTION AND PREPARATION

Approximately l to 1.5 kg of rock were collected from 

each outcrop site. An attempt was made in all cases to 

collect material from below the weathered surface.

From each sample one piece was retained as a hand specimen 

for later reference.

Each sample was then crushed to 1/2 size and split several 

times to obtain a 50 gm homogenious sample.

The 50 gms were then ground to -200 mesh in a "puck and 

ring" grinder.

From this ground sample a 0.025 gm aliquot was used for 

digestion.
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APPENDIX II

SAMPLE DIGESTION AND ANALYTICAL PRECISION
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REPORT ON
WLTIELEMENT ANALYSIS BY RADIO FREQUENCY HASMA EMISSION .SPECTROSCOPY

OF ROCK POWDERS___ ___________

PREPARED FOR 
W. G. VIAHL LTD.

This report describes the analytical procedures used for the analysis of 

rock powders sent to Barringer Research Limited, by Dr. John Wahl. 

It covers sample preparation and instrumental analysis by MRFPES.

I. SAMPLE PREPARATION

(al O 250 grams of sample were weighed out into a 30 ml. teflon 

beaker.

(b) Seven mis. of HF and 2.5 mis. of HNO,-HC1O, (3:2) were added.
 i **

Ccl The mixture was refluxed for 2 hov-rs then evaporated to dryness 

over medium heat.

td) Another 2.5 mis. of KNO -HCIO. were added, and tho mixture 

evaporated to dryness until HC10. fumes disappeared.

(e) The residue was taken up in 4 percent HKO and made up to 25 mis. 

in a volumetric flask.

If) The resulting solution was used for multielement analysis.

II. INSTRUMENTAL PARAMETERS

An inductively coupled argon plasma was used in the spectroscopic excitation 

source, the. emissions for which were quantified by a QA-317 optical emission 

spectrometer fApplicd Research Laboratories). A radio frequency current, 

at a frequency of 27,12 MHz and power of 1,600 watts is supplied to a two 

turn induction, coil that surrounds the quartz plasma torch.

- l -



- 37 -

The plasma, gas flow, is. maintained at l 1/min. and an outer shield of argon 

coolant at 10 1/min. isolates the plasma from the walls of the torch and 

keeps it from melting. Only high purity 99.999 percent argon (Liquid 

Carbonic) was used,

A cross flow nebuliser which requires argon at a pressure of 12 psi 

wa,s used to aspirate the sample at 2 - 3 mis./rain. The solution goes into 

a scaled-down Scott nebuliser chamber where the large droplets are removed 

by isipaction, the very fine aerosols, (approximately 3 percent of the total 

amount nebulisedl remaining is injected into the centre of the plasma by 

a,n argon carrier gas flow at 1.0 - 0.1 1/min.

Emission measurements were made at a height of 16.5 mm above the induction 

coll. Optimisation of this observation position in the plasma is achieved 

by measuring the vertical and the horizontal profile of Mg emission.

The optical system consists of a 1-metre spectrometer, Paschen-Runge 

mounting, with an entrance slit of 12 microns and exit slits of 50 microns. 

It has a Bausch and Lomb grating with 1,960 grooves/mm, (blazed at 3,000 K) 

giving a reciprocal linear dispersion of 5.1 8/mra. and a spectral bandpass 

of 0.26 8.

Emission signals were measured by multiplier photo tubas and their 

electrical outputs integrated.over a 10-second period. Charge amplifiers 

for each element hold the signal for sequential transmission to an A/D 

converter and a digital data dump in millivolts (mv) is obtained from 

an HP-Thermoprinter, Model 9866.

The entire system is kept in a controlled environment room at 21 C - 1O C 

a,nd 50 percent relative humidity to minimise wavelength variations in the 

multi-channel optical system,

III'. CALIBRATION AND SAMPLE ANALYSIS

Stock solutions for the preparation of multielement standards are prepared 

from Specpure or Analar grade reagents. The range of concentrations per
   2  
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element (.typically 3-4 orders of magnitude above the detection limit) 

is designed to cover that normally expected in the samples being analysed. 

Samples that exceed the calibration range are diluted 1:10 or 1:100, 

using a Repipet automatic dilutor.

At the start of the day, the instrument is calibrated using a series of 

multielement standard solutions (to provide at least 3 calibration points, 

excluding the zero standard!. A least-squares linear/parabolic fit is 

applied by a programmable Hewlett-Packard calculator, Model 9830, 

coupled to an HP Themo-printer, Model 9866. The calibration coefficients 

are regularly updated throughout the day by aspiration of the standards.

Approximately one minute is required for the complete analysis of one 

sample. Uptake rate of the solution is 2 - 3 mls./min. A sample is first 

aspirated for 20 seconds before the emission signal is integrated for 10 

seconds. At the end of the integration period, the integration signal 

is digitally transmitted to the calculator. The thermo-printer outputs 

in ppm of the analyte in solution, with the number of significant digits 

internally controlled by the calculator, based on the detection limits for 

that particular run.

Software developed by Barringer Research is used for further data reduction 

and data listing.

IV. DETECTION LIMITS

Ag
Al
AS
Au
B
Be
ea
Cd
Co
Cr
Cu

vg/g
(ppm)

10
1

500
50
15

.1
1
5
2
1
0.5

Eu
Fe
K.
Mg
Mn
Mo
Na
Ni
P
Pb
Ba

vg/g
(ppm)

10
1

1000
1
5

20
1000

1
1000

5
5

Se
Si
Sn
Sr
To
Ti
U
V
W
Zn

vg/g
(ppm)

150
1

500
.1

100
1

90
1

200
1

- 3 -
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The above de.tecti.on limits in the solid samples were obtained by the 

method.

V. LITERATURE REFERENCES

1. Velraer A, Fassel and Richard N, Kniseley, "ICP-Optical Emission 

Spectroscopy", Analytical Chemistry, 46 (1974): 1110A - 1120A, 

1155A - 1164A.

2. J. D. WineJEordner, j. j. Fitzgerald, and N. Omenetto, "Review 

of Multielement Spectroscopic Methods", Applied Spectroscopy, 

29 (19751: 369 - 383.

- 4 -
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SAMPLE VARIATION AND REPRODUCIBILITY

Element reproducibiDity and sample variation were 

monitored throughout the analytical process by the inclusion of 

replicate samples at the beginning of the analytical run, after 

every j5 samples during the run and again at the end of the run. 

For this monitoring process sample SL l was used for which six 

separately digested portions were required. The analytical 

results, for the replicate samples, are given on the accompanying 

table.
!

A high degree of reproducibility for the major elements,! 

Al through P on the table, is indicated by the low standard 

deviation values calculated for these elements. For the trace 

elements, Cu through V on the table, the reproducibility is not 

as good as for the major elements and is reflected in the . 

higher reported standard deviation values. These higher standard 

deviation values however, were not unexpected because the trace 

elements are generally present as or incorporated within 

sulphide complexes. In any particular sample the sulphides 

represent a heterogenic distribution resulting in inhomogenei- 

ties in the ground portion. It is these inhomoger.eities that 

cause the greater variation of the trace element data.
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COMPARATIVE DATA FOR U .S.G.S. AND C .R.M.P. ROCK STANDARDS 
______________(MAJOR ELEMENTS, PERCENT)_____________

AGV-1 
RSD % *
A %

BRC-1 
RSD %
A ^

G-2
RSD 4
A \

GSP-1 
RSD * 
A *

SY-2 
RSD %
A It

MgO 

BRL Recommended

1.39 1.49 
1.6 

-6.7

2.70 3.28 
0.5 

-18

0.753 0.782 
1.4 

-3.7

0.965 0.957 
0.9 

+0.8

2.10 2.66
1.1 

-21

Ti02 

BRL Recommended

1.06 1.08 
4.4 

-1.9

2.18 2.23 
2.5 

-2.2

0.503 0.531 
1.2 

-5.3

0.691 0.699 
2.7 

-1.1

0.132 0.15 
1.2

-12

MnO 

BRL Recommended

0.095 0.098 
1.3 

-3.1

0.174 0.176 
1.2 

-1.1

0.033 0.037 
0.5 

-11

0.040 0.044 
1.5 

-9.1

0.292 0.32 
1.4 

-8.8

it*
U)

n - 4



COMPARATIVE DATA FOR U.S.G.S. AND C.R.M.P. ROCK STANDARDS 
_______________(MAJOR ELEMENTS, PERCENT)_____________

AGV-1 
RSD \ * 

A \

BCR-1 
RSD %
A fc

G-2 

RSD %
A *

GSP-1 
RSD l 
A \

SY-2 
RSD * - 

A ^

sio2
BRL Recommended

60.0 59.00 
0.8 

+1.6

55.6 54.48 
0.3 
+2.1

69.9 69.19 
2.0 

+1.0

67.7 67.28 
0.5 

+0.6

63.9 60.07 
0.9 

*6.4

A1203 

BRL Recommended

17.7 17.01 
1.9 

+4.1

13.6 13.66 
0.7 

-0.4

16.2 15.34 
1.5 

+S.6

15.9 15.12 
0 

+S.2

11.8 12.15 
1.1 

-2.9

Fe203 

BRL Recommended

6.96 6.80 
2.5 

*2.4

14.6 13.51 
1.0 

+8.1

2.67 2.77 
1.1 

-3.6

4.49 4.33 
1.4 

*3.7

6.08 6.34 
1.2 

-4.1

CaO 

BRL Recommended

5.04 4.98 
1.2 

*li2

6.82 6.95 
0.5 

-1,9

1.96 1.99 
1.4

-1.5

2.05 2.03 
0.6 

+1.0

7.74 8.03 
1.1 

-3.6 -

l 
 u

* n - 4



COMPARATIVE DATA FOR U.S.G.S. AND C.R.M.P. ROCK STANDARDS 
_________(TRACE ELEMENTS, PARTS PER MILLION)_________

AGV-1 
RSD \*
A \

BCR-1 
RSD % 
L t

G- 2 
RSD ** 
A * .

GSP-1 
RSD \
A \

SY-2 
RSD i
4 *

Ba 
BRL Recommended

1290 1410 
1.6 

-9.5

695 790 
5.7

-12

1940 1950 
0.3 
-0.5

1390 1360 
5.4 

*2.2

508 450 
7.6 

+13

Zn 
BRL Recommended

106 112 
3.0 

-5.4

137 132 
0.5 

+3.S

89.6 74.9 
2.8

+20

109 143 
3.4 

-24

205 250 
1.1 

-18

Ni
BRL Recommended

15 17.8 
22 

-16

16 15.0 
5.5 

 1-6.7

3.1 6.4 
8.0 

-52

7 10.7 
16 

-35

12 10 
3.3 

+20

it*
U1

* n - 4



COMPARATIVE DATA FOR U.S.G.S. AND C .R.M.P. ROCK STANDARDS 
_________(TRACE ELEMENTS, PARTS PER MILLION)_________

AGV-1 
RSD %*
A *

BRC-1 
RSD % 
A \

G- 2 
RSD %
A \

GSP-1 
RSD \ 
A "i

SY-2 
RSD %
A \

Cu 
BRL Recommended

61.7 63.7 
3.0 

-3.1

22.1 22.4 
9.2 

-1.3

11.9 10.7 
4.2

+11

36.6 35.2 
1.2 

+4.0

5.4 5 
13 
48.0

Sr 
BRL Recommended

654 657 
3.0 

-0.5

315 345 
0.4 

-8.7

488 463 
1.9 

+S.4

238 247 
0.9 
-3.6

242 250 
2.9 

-3.2

V 
BRL Recommended

116 121 
3.0 

-4.1

362 384 
1.2 

-5.7

38 37.0 
1.2 

1-2.7

56 52.0 
0.8 
47.7

50 50 
J,. 5 
0

Be 
BRL Recommended

2.2 1.8 
2.6 

*22

2.9 2.6 
6.4

 HI

1.9 2.4 
1.8 

-21

1.3 0.8 
3.1 - 

*62

14.6 20 
1.3 

-27

l
**
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SAMPLL C LASSIFICATION. LOCATION. A ND R LSUL1S FOR TOTAL PLASMA OfcTLRM 1NAT lONS
DDI- FOOTG S AMPLE RT AL FF CA MG T I NA K MN 

NUN'OFR
.-----------------------   - -------------------------------------pp.V,-------------------------.

T 

f

O

r.
0

---p----..-

*'

\ t

'^
,l

1^

((
•t..--

M

-

1'

. (-,---

'l

6 0

7 n
160

17 0 "" '

19 r,
2 'j 5 ' " "' 

21 0

24 0

20 0
--26 —— 7 ——— ..

2 9 C'

3?

J 3 ')
34 '-- i." —— —

3 a

~RT500 

855CO 

81900 

83POO

G1200

83600

62300

83100

78100

RH8CC

81ROO

8C8JO

777f;;T 

7721.1

4P

f 

()

71 3 J t)

86SCO

e 7.1 G o
7776C

v i-

7270 C 

71 '*0(

t!.. 4;. f

833-t 

719*.., 

821 O-J 

S6601 

S 6 O O"

720 CO 

7 4CT.

334 O

3330 ')

6000' 

c 2 50;? 

727(A*

 494"'

6 66 C-'

36100 
'324-00- 

36100 

44OO" 

3810 J

33300 

33 J O l'.

3911)-* 

4360.'' 

4360..

M ?C- 

O : 4 ."* 

53 4 f

20101

2 20 00.

069!

267CT 

212UI

2120;,

"l 930T:

17000

24 COe 

2270C 

24fcCi

li 6 4-:

6 b 3V

7 l.'

657...

^•??v 184i.C

60'j' 1B30C

493-, I 78r.C

30 -i/ 

?r-j.-

22 i-

2TS j.) 

2 8 .' i^ 

t 8.H-

124.. 

152C 

l 39t

87-) 

920 

960

2 J. v

l 3?.:

-i -1-sc-

1 3bl.

J J-P ci

l 12.0 

l l r:
l 4 7;; 
l .17 r,

l 13-

l 3f r, 

l lo'

890

840

850

880

840

oro—

9 b O

n i .1 

~e i r*~

e jo



bAMPLE CLASSIFICATION LOCATION, AND ML
nOh FDGTG SAMPLf: RT AL ft

NUMRF.R

,....... . .-- . . . , .., . . . ^ g ... . .. fl .., . .. B 32(V^ - 4C,4co

l. 0 52 C 8 19'? T 84 6t. o

53 fi - floof.t eiouf
f. O . 5 4 C 81 SOt S2ACO

— ...- ..—. . (... ... - -..^- —— - -50 -~ --g— ——— T33JC~ '~ 67?0r-

i- C, S 8 C 81 ROC 76"Cf.

(. C 59 C 93500 77?CC

J 6'-) C 8490C 79?'JU

J 0 61 C 9 C 500 7760C-

(, 6 2 0 849)0 flllOC

t. :i 6 3 C 8E4CO 837.X

i.- .78 0 13PC.30 7 1. OJO f

~ " ------ - - - ?:—— - - ft2 — 0- 6-*760"0" - "7770C 

:) 84 C 755^0 7S.K'(

t l - 87 t 77CCO 657LC

8H C 65100 7740C
- " , . ...— 11.-—. - -Q,. --7,- - -- 5i-eoc - i ii^cc

•; Qfj ^ 7*1400 1 s. 7* tt

: 97 c 9CCOO ft^rr
;.. 99 ( 9C70U fil4(.'t

-

E.UI.TS FOR TOTAL PL
C A MG

S43CO B7700

73000 43600

709CO 35100

6bbOi/ 34200

s;9c: 30100
C. 7 800 43600

761.00 41300

707i.-r. 4130U

692",f: ~39ro:7

fce4:*( 44800

o o ri . A "i A o *\ AO t O ̂ ' V,' *J H f - L/ */

53fiv*^ 424yn
5580T 333HO 

749'K 36100

2 6 1" T; 79900

6590' 4C200

463CO 26bO(-

fcbC X 381 CO

62''. ^: C 3810v

.AiiMA OFTCRM INAT 1O
T ! NA

--PP;-i---- — - —— -~-

41 41 1730H

63f,.- 185CC

66 3 i. 24PCC

6721' 198')0

49PC- 26tr,C

507'; 17900

5i3t goner
.93, 169,'C

473C ' 2280C "~

537C 2140^.

3391 2370'"-

476'.- P20CU

574t: 193OT 

f)7H 235CO

48?t. 70 9i'

472C 2070C

}r,f,cr 1 920T 

1 1 3 l 235.ii.

627 k 2v6CO

o,-, 222C,

NS '
K MN P

-

?? r x' 1J6O 790

4f,i'.r. 1410 92-^

1 3 ''. 163vi 930

?2 .' 1 5CC 940

22'i f I-JTR--- — 7nrj- —™

34'Jo 1 2OC 710

1 9: r, 1 IflC fi60

151V. 137'.' 900

2tV'- i3ir ' - - 9f.n '•'- —
l8;/<' 16TC' eun ^

Q

26.0 1310 1010
1

5* "' l 230 1090

3 e 1 : -r. 149'. 76'J 

1ft:.' Ib3i- 830

fi' . .H 1 2ftu 950

2bf',- 1410 RIO

?7"K -'1710 ' i 180 ' — 

P f-. 1 - IbKi 116C

ift. i 169l' 950

3?'.*-. 1 fi 30 9bO



'^

SAMPLF CLASSIFICATION, LOCATION, AND Rt.Stl.TS K f W TOTAL PL/s 
L.DH rriOTG SAMPLE RT AL FF CA MG

i, C 107 0

" " ' .: J 1 l 1 0 "

i * 117 ft
.. . .-.,...--. p - . . jg-g —g 

c. -j 132 r

i. r. 133 C

o r, 136 f.
, ;; 1 38 0 

' t 1 30 0

i'. J 14 1 0

i r. 142 r

i.. 149 C

151 r
i 1 152 C

-—— -- -- ; - ' "- 'y -~-"lbr— 0~

' 1 b 4 ft

163 0

164 0

. .... 75200"" 'l'07 r'0r' 

7750P 872UO

79600 S140C

77000 10300C

-'84000 ~"979i;C 

806UO eiOftO

' 71SOC 71300

81000 1 IP'.OC

84P.iJO C5700 

52S60 6770C 

8EECO 8420C

85500 642CC

74ej:H, 7300C

75800 8t'.6vC
—— —p - p c f - - ~ - 7 S v J C

-ret.e-c. 7 S10W
64500 et7CC

8C3r,n 8350C

" -4E7C? - 26500"--! 

44601 37 1O

64000 39100

455CC- 39100 

- 1020- 85600- ' 

5120; 42400

"'660'"' 54600

39400 38100
— — . 7^Q.,^ — ..jjjj-j-O"" "- " 

76700 39101 

276i)0 38100 

71700 30100

6960C --4130^1 

fl?60c,- 38100

R30iX! 39101

f:5C,0^ 43601

607CC 4C20D

7'nO;'.'* 39 ir* J

2490, 6560-1

flvOCi. 43661

S^A DFTLRWINAT ICNS 
T I NA K VN P

PPM---- — --.-------------- — -~----------

•J6I 213')*'- 1C.'!. 17i;U 870

577C 14000 22'lt 1600 870

7270 2430O 3C^O 1 5hC- 1110 ' 

6 R 20 P9COO 2tit'0 1300 1C50

3'jnc 164CC ??Cv. 1490 750

oe?i; 200C-O 2^:;'; 2050 1 1 70
6000 -1730C ' '1750 ' —16131 — 93'J 

6i'60 20200 17'.u'- 1530 870 

JRBii 7150 1200 989 600 '
Ul

6(60 16700 I40f 1 ST l 96J ^

t)M2y—— — 17liOO" " " 1 y..T 174C 88'J " 

t**!2t 19900 17'X' 1670 930

405f) 124CC 17'- f 147.0 P.50

4Q9C 1960^. 19; 1720 8flO

533." -•-"1230"!-" — 16-T 143C " ——— 900 ————

M 7fi 14 21"! i 7 , j., 1 3SO 850

:i6b) 0680 11. VC- 1633 770

54 9C 1 34C" I70i., 1430 840



SAMt'LL: CLASilF ICATION, LOCATICN, ANU KfrSUI.TS FOP TOTAL PLASMA Ut TP. WM 1 NA T 1 ONS 
DDH FfJUTG SAMPLH PT AL FC C.A MG Tl NA K 

NUMbER

•; r, 172
'. ^ 1 74

• ' C, 1 1
——————— c.. .. ........ T... — .^.23^,.

o 3 2n
t. v 30

^ :* 3 1
n 4.;

' J 76

.' -t 9 4

C d 9 5

109

) 112

( i 113
"— — --, -- - --j-——-- j 2T --

: -. 1 4 6

,. : M a
15"

o—

o
0

0
•o-

0

0

0

o

c
n

0

y
o
j
•ff~-

vi

l!

'-

——— .7HW0.....

775PO

43300

033JO
—— -Rl'CfC— ~

79COC

79400

73200

UOZC'O

915CO

asfcor.
76530
•77FCT3""

74f.OO

769 JO
——71^00"

70 ICO

aefcoc
729CO

•--eenoc

9C20C

5320C

72BCC
—63700---

8310U

7910C

66200

'775OC

an oo
79600

' '87^00

iC4A 0 r.
84 4 1; f,

--fitaoc ~

1 C. 7 ) 0 0

icr'uf.

" "" * "~~ -. -— .

•37600

72ROO

37300

3100 s

fl-!40P

76800

68200

35800-'

66 9 GC

6520C

C b 00"

r. o s c r
574i;,.

2R5J.5

6900':
-r\r,r -

J4-, .,

ut-*;..
4440'.

4 360 -J

36100

21200

5600,.-)

39100

35100

39100

4130-3
"4T30O-

4020^

41300

2730C

39100 

3710 )

5970^

4130 J

3910?

31 GOO

4610 :.

4870 '

66 '0 177i'iO 19'J'i

Q16i: 1350 200

5250 2;)800 22 J.'

54J'V - 21 000 ?3"Mi

6790 2^700 P l.tr-

51 uO 20 COO 3000

6690 176.^ 2e^r
' ' '58 1C— "21 5CH~ - '26^/0

51 HO 21600 22'if.

46flO 222 'H" 3 fc i" -i;

ll'.fljC 19400 36./0

51 nO" " 170OP 243". 

bil fit. loaCO 6?.'jT.

75JC 19400 24 )..

O 37'' 1980f; 2 if-' ^

- 554T - -re-fire " i e r ?'.
J 27^t 2 4 1; 'It 1 C /:.

,'15?i 266.10 5CV,

T77i, IRC T' s- 4;.- r....

Mf J

1 520

S77

9" 2

-14?0

1 370

1290

1 17V

117C

1 180

1 3^* i?

iflfti
•1 670- 

15PO

12CC

1570

-1530-

1 39C

ISBC

l 0:1 :

P :

- ___ 830—— ——

94 'J

570

920
- - 87O —— —

fi 90

820

900

640 (

930 u.

790 W
1

1 190

- 900 

670

1010

SflO
— —— 800- ———

1090

103-T

BBO



SAMPLE CLASSIFICATION! LOCATICN. AND RESULTS FOR TOTAL PLASMA DETERMINATIONS
DOH FOOTG SAMPLE RT AL FE CA MG T I NA K

NUMDEH - ..

,j 0 15.' 0 93700 10303C 2770o 67700 5^ "K' 1950f 190.J

" ' ' \ - 0 16? 0 ' 715&0 7540C 17BCO 40200 5560 268*0 1 4 ; iV

•; ^ 165 t; 83500 876CO 57400 4610) 48fiC 12SCO I f, , : 0
r fi ' " ' " 36 ' -f)"--"- •••3720 0'""" — E23I.'0 " 43001; ""67700""' "' 394CJ- •—•17800"'"""" 1 *V* ') 

C o 47 0 800CO 7990C b920i; 4240 J 5 220 22000 55-.'-

--•--- - o 0 51 C "81500 541CC 6460C 42400 6470 174CO ? 2O-'.

t. 0 5 5 rt 83200 633CC. 57900 48700 5230 16700 230O

i. A Q-) 0 '" """ B8500 B^IT. C " 66504; "-44801'" "" S21JO " " "l 9701*' "le^O

83 C 90700 CfclOC 59COl^ 39100 5110 IfllOO ?300

"' r, T 92 0 ••"•" 8350C 823*.C 69600 4020O 44 1C 1370O 40^1"

r. u 129 0 8C900 88500 6070(i 34200 6280 13500 250'.
——— —— -...-^-.-... — T)—— --—j g-, ——— g ————— 6-9 ion —— '105-11:0- ' 534CO ' 43600 4970 —410O" bO'^f,

i, ^ 1 O1 0 6960C 894i.t. 3730C 440JO 444{. 18800 17)0

) 166 0 "" BO 300 E690C 5640H 44800 546C, 1450'! 1600

i. 0 Iti7 r. 8 31iifi C3:iUv t430t 46100 I304(. 1510O 19OO

C 16fl 0 "" 6530C Cfj'JOr. 12201*''- 34200 47hr ••bJ6f 12". r:* 

n 171 f; 83600 6120/1"- f. 03 J-; 4130") 54 4( 2240T 160(.

.

MM

17TO

iisn

- - 1410 ———— 

1 HlO

1240

1 160

1 04 u

1 520

l Sflt;

16'oO

,,, 10 -.——

164 j

1 40w

Ibl 0

16b,

P

~ 850 ——— "~

950

850

940

820 

850

930

730
"820 -- 1 "-

850 u,

87O W
1

880
1 170 ————

920

8RO

87)

880



SAMPLE CLASSIFICATION, LOCATICN, /*ND PCSULTS HlfJ TOTAL PLASMA Of-TERM INA r IONS,
UDH KOUTG SAMPLfT RT NI ^N Ct AO V SM AU AS SN MO 

MJMUCR

o fi
'i fi 4

o 5

o o * 6

0 "i 1 0

- '~. 0 1 7

u C 15

" ' r v 1 " '" 2r.
! 0 2 1

24

•y 25
..... . . c - ...— . ,. . — - 2fi. 

rt rt 29

'; ; 3?

33

3*

r v 41
't 4 6

•o -
C.

C

0

- r -

c
0

ti
0

fl
0

, . 0....

0

c
f

•"T"

1,

1

•—11 2" -

126

55

104

56

92

toe
1UB

112

136

103

96 

96

93

103

103

135

129

. . -

12-

ice
1 14

90
g fc....... 

1 17

ice
122

~ri6 —

121

85

87

1 0 6 

126

If 2

fffl

5?

i re
53

1 J* C 206

bb f. 264

61 n 279

fi6 D 281

52 t: - ™'270 

I'jy "- 296

•J9 r 296

112 0 292
-- -- CIQ- - - -- -- ^ -— ^jgQ

75 0 262

43 0 249

?.'j C 2 62

i-6 - - ' -TJ - - 279 

3 fi 0 29H

29 C, 266

17 - 27!)

•V. T"- "24? 

62 ?65

r.3 -. 27.1

1,5 ' 2bti

*' O *J

101 r.

107 t 1

1 f- 4 y
125 - - - '.-,

\ 3 0 r
125 f

1 ' * 7 0

-135- 0-

115 D

1 ? 1 0

1 4 ii 0

135 '.

75 0

99 C

96 - )

n^ ~"" o
1 )9 0

116 .1

54 0

M .,... .. y. ...., .... ...... r j.. —————

.' v O

^ 0 0

! 00

f 0

^ r. o
c- o

;1 . .. . , . t, . . ., , -.- 0 ,. — 
i

J C 0 .nUi
00 0 *"

1
) C 0

,; CO

r- .1
0 0

i/ T

? 0

l. 0

~"



H ' -v . -'

•- . ..... J ...

•,-^;v v i - ;

J -

SAMPLr CLA551F1CATI
DDH rOOTG

~ ""1" ~~" ~~t'"

r, n
,, 0

0 0

" r t v 

' ^ 0
...... . ( c

• j f;

i- C

^ l)
0

t) C

f. I.I
v.1 " 'l

' \ 0

u c
if i i

i* C,

f 1*

'

SAMPLE PT

" 49" " " 0 '

52 0

53 1.'

54 0

58 '0 

5fl 0

59 '0

6D 0

' 61 0

62 0

63 0

78 0
—~'- 'S?' TT- 

fl4 0

B7 t

ne c

96 4:

97

99 .,

5".,'' - '

4

ON, LOCAT
; NI

223

103

~ 105

99

103
..-- , 27

124

1 .St!

129

127

135

123 

122

" 148

100

49

99

96

A ' ;

ICN, AND HF.SULTS F Ofi TOTAL PLASMA
2N Ct AC V

- — . ——— -- — --.-. ———————— — — -PPM —

1T3 91 D 2 ). l

1 ^4 92 0 290

fl9 41 0 284

90 16 0 294
.., -'7H — ". '"25" "" "' 0 " "" ' 227 

10U 69 ti 26H

94 20 t 257

103 127 'J 254
.... g7 - ..-.- —. 7 ......... j. .™. 24b --

92 26 v' 273

99 44 0 293

104 90 0 241
" 1TR- ' - 5j,.— --r -.. 257 

93 3" ': 265

JfCif 6 C ?^7

77 ?5 ' 261
~ T24' -. . . -- 57-. -..--.--r,- -~— 3 R g - ..~-~

124 5? 3/4

9 f. 4ft f, ?0?

fl3 ?5 i' ?76

*
4

f ' : ; ,"'

OETFPMINAT lON'J
sn AU

42 C

112 0

96 0

117 C
63' '"" "' "' ' C 

1 C 0 l.

123 f;

98 0

103- ' ir

96 0

173 0

104 0
75 "' """ ' C 

99 r

46 0

77 r
112 ' tt ~

62 t;
85 0

74 0

AS SN MO

;i j •-••-- - '0

0 0 0

C 0

,) 0 0

'.' " ' v " 3 

'.' ( ' 0

i) O .

0 0

10 w
'; 0 0 W

1
:'' 0 6

' :) 0 

'l ^ 0

0 0

c o
l* 

0 0

0 fl "~

v) U



SAMPLR CLASSIPICATION, LOCAT1CN* AND RESULTS FUR TOTAL PLASMA OCTCRM INAT 
DDH FOOTG SAMPLE RT N I Z N C tl A G V SP AU 

NUMOCn
AS SN MO

. .......... ,. ,. ,. . .^....... - , 0r-

0 107

i- o 11 r,
0 'J 117

......... . , r ,.,, , n ....... - 125 ...,
•' t , 1 32

y 133

r 0 136

vi I3fl

^ 1 39

'j 1 40

C 0 142

c 0 149

: 0 151

••* 152
--.- ' — " :J- - "153" 

i 0 154

0 163

i. :i 1 64

C
i!) 

U

C

0
c-
0

0

c
0

0
0" 

0

n '
0

f *.

•J
Ci

~4 6- •-•-

1 13 

93

143

148

99

70

131

1 17

72

97

1 Jl 

125

126

132

116

Ifi5

12b

- -- -

1'4C ' 

1 00 

1 12 

94

ice ~
63

93

153
n~3
102

165(5

1 15
rin 
se
75

52

7fc

l o r
91

- 51

120 

70 

10
**

26

48

51

65

53

121

79

fit1'

122

\ 2 3

1 15

4

147

TJ -335 

t; 29-'; 

0 290 

0 297
•Cr~ "252

U 261

0 2 25

0 416

319

0 276

1 96

i*. 272

-;-J - ?68 

0 26B

236

'l 257

?56

f. 2 0 8

2*a

. 6g -..— - .-5 . ,*-- .----.- ^ ..-...--..--n ...... -

63 0 0 -' 0

91 n " o o
100 f i* 0 4

IS - -----g . -^ - f) --"- -

77 0 i) f,'' 6

48 t 0 0 10

e c c v 4
. . - t V7 ..... ... .. r; r, ., .. ... ..... . ., n . ....., 

1
ill i; -3 o o w

en
?8 C :'' 0 0 1

126 0 i. " 3
-- 102 -— • "'.)- ^ ' - ---r, — - ^

142 t- 0 -J 0

flfl w f.1 C C

ft5 r. - .)
114 s i - o

3D C ': o

139 t ' : )



: . r . '.i--,/. : . A : ' A :

V, . p *

iiAMPLC CLASSIFICATION. 
OOM FOOTG ,s SAMPLE RT

.,.~,.. tNUMFlEf

•j v 1 72

- fl 0 174

C- 0 11

V d 2 8

i" C 30

C J 31

O C A"V 

C * 76

0 94 

i.- 6 91,

•v V 1 vi ft

i.' 0 109

o 1 1 2

*" 113

146

148

i. i.- 1 5'.

* . : ' -,'

' ' ' . ,- . ," .

fi :

-0-----

0

0
. 0 , -.

0
1'

u

C 

0

u 

P
C ' '

u 

'0

0

0

j *

LOCATION. AND PrSLLTS TUR TOTAL PLAiiMA Ot TCP.M 1 NAT I ON5 
NI ZN - ' CU AC V SP AU

90

81

120
TV? 1 "-"" " 

83
104' '

75
-1T6 " 

121

1C 5 

49

109 

131

133

167 
TTI— " —— 

46

14C

146

99
•;-6ff;-

216

1 1 1;

1CR

96

au
9v

'l'C4 

ICE

128

I.. 7
-m

13S,

137

1 14

.' ' ' ':T63- •-----------{' 
"' 34-" '.'"'•. ti,-;-''.

1 11 0

71 ^

74 C

fl4 t")

4 1 .;

45 Q

76 f, 

46 0

144 f-

27 f;

127

ic;: ;-

144 ~t

1^6 y

292

157

274 
—262"'

302

25ft

317

"267 

263

268 

431 

-276 

283

261

26E
"271

3?.4
3.'..'

— -39- ——— - C - 

105 : n

65 0

76 0

124 0

108 0

99 0
-- no—- — — o — 

123 c
110 (J

121 r

78 r.

45 O

137 L

94

63 7

41 f,

,.- - .-'.. ' ' . : ,'-V'

AS fJN MO

" n o
-, o o
d (t p

•j D 0

•••- i- 2 3

U 1 ) i 1

0 3 'M

r; C 0 
l

o a

,) fi 0

: " 0

C '1
.s- — ——— — f1 ————— r, ———— 

"' 0 2

C: 0 ' '

rt .1



SAMPLE CLASSIFICAT 
DDH FUOTG SAMPLE RT 

NUMBFR

....... . ,... .. .. .............155 ..

d 0 108

t V 162

i- l) 1 65
.. . . . ^ .. .... n., ........ 3 R .,- 

M 0 47

t *; si
f. C 55

ii . 1 ai"

0 83

0 0 92

0 129
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SAMPLE CLASSIFICATION, LOCATI 
V;.; DDH FOOTG SAMPLR RT AL 
~"~"' NUMBER

r, T rv - 12 

; t, 0 56
..,...... .. . ,... . f 7 7

;, t) 7 9
" " ( ' 'D ui ---

K:- . 0 ''(91
-•^•' ' ' f. ~- 0---~ " 9 Q -

0 J 00

i.* 116

'•y 7, ft ne

Y; - t7"- -" 135 

o :) 156
,."""" ^ ^ 169

f u 173
"^"" -*' "' ' ii"""" " J ^' '9

^|;"'- \ ' o ' -- is

. C 0 37

:I;

r-

0

rt
0

i,
0

0

0

'J 

0 

0

o

rt

0

i)

c 

0

fi
* ;

7460C

- 71ECO

R21CO

770CO
' - - 7570C

52400

72600 

777CIO 

70500

B58SO 

74500

84900

7C6UO

754CO 

791CO

87900

91 1O

.' ' ' ' '' * -
* *r

CNt AND RESULTS FOR TOTAL PLASMA DFTCRM INAT I HNS 
FC CA MG T I NA K MN

— —— 7i90(5—~ -S44T3D"- 

7b6uO 51 au Ci

84801 f-5300

83600 ' 4b'3iiO.
-— 75SOC" •--•5390D-"- 

79800 ; 76300

85500 68900

oceoc 59 10 d
~ " " H 6 GT' 0 " " ' 7 3 0 0 0' "" 

835OC 77800 

87900 77400 

77800 51 8^/0
—— 4 030 CO" ' -9110 — 

76i'OO 7wOOO

82400 73300

7fi l)00 66f CO

8 76 J*. 770i

91 GOO 38000

157- .C lbO.iV

- -33300 ~ 

65600

37100

4740O

-~3 8 ion . ™

43600

37100

44800
361T5P" ' 

3910:. 

4130-1 

4610.)
~fcS6tft}---"~ 

2980-1

3810T

3910 )
-9550H -— —

4130.^

1330.1

4 1 r e,
4850

15420 

5110

5440

•OM-r-

SI3C 

436()

51 70

5770

"r"

5/2..-

* . ~

"3ll*MI' "~~ ' ?.ltf-V ' ''"loon 1" 

1750C 160f, 12.3*,

17100 15HT 133.'

'f.. l- -
•-20400 ——— -36"t" ~tCi~3r:~~- 

2160(i' 270)0 1250

23000 ' 270i! 1 500

23000 30 J.', 1670
'24600" •"•••"3( 1 OC" l"71"n 

12500 19;',i; Io20 

11300 5 ICC 16/0 

107OO 19''-;/ 157^

16700 241.0 ?'J60

14200 17? C- 1 350

12700 9-0 154 J

91; 4V ?:*Wi! 952

124 Of 10-10 1?80

1726 7 '.'i 14-. C

P

S60 

67O

840

820

780

890

950

" 1 0 "J i 
J

050 0
y uoo

720

85O

940

050

930 

890

89)

610

B?



SAMPLE CLASSIFICATION. LOCATION. AND RESULTS FOR 1OTAL PLASMA UF. TERM I NAT ICNS 
DOH FDOTG SAMPLE RT AL FE CA MG TI NA K 

NUMflF.R
MN

- —. ...^ ....... ,. vr .......... . 75 ..... p .. ..

i- .-. fl5 C

0 0 B6 0 " '

i) o a 9 o
.. .....—— ^ —— ...- ——— p... ——— . -——g-j ———p- ——————

D i; 104 0

t/ (i 106 0 '

0 0 1110

C 0 1 1 4 )

i/ 0 121 f-

'•j C 144 C-

0 0 147 C
' f; ' -~,.--- -- j 57 - - r,-- — 

O 0 1 59 f.

' t '. fi ' 3 n ' "

L C 102 0

i. i^ 1^5 ir
0 ' 1 l S 0

~ '

9 2 BOO "

97300

89600

74800

1PTC"3-0-

66600

59400

74100

7tfcOC

91000

81000

7CSOO
"727)00— 

767CO

04Si)C

89100
7T8TO"' 

66900

.. ....-. .

1 C3r700

84 40 C

84300

109060 .
•~B75CO~~-

102000

9 4 90 1?

1 33UOO

94SCTO

12300C

6760U

8230C
"" 94r.no " -

56100

664 OC

1 07V CO
"l 1 C" 70 - " 

955'JC

56200

46SOU

6880J

41301:

56400 -

213&0

15101)

297C-
359CC 1 -

24 bi/0

63700

653CO

650*50

ooir.o
42 l C'.-

34400

3330 J '

413(J'i

20

2 89 Oil
4020-J—

46100

47400

5970 'J
-4020*) ""

4960'.)

4130V

38100

3810-) 

4130-1

"32500

2650;

31SOC -

4740' " -497C ~ ---

4 30 1 1 3500

530. 201CO

11 60 C 2 50 On

4fl4?; •— 19300 - - -

a!.i c*0 12200

012tv 3830

6760 5170

-632C~ 1SIOO --

l^'AOO 1720O

h67c 1650U

5?5C ISbllO

661'; - -176CC - 

575 j 15900

579C 50800

116ft 24300

1 "' 7t;*/ 2P.40C

5OO( 153vl 950

1 0 j O l ri?,) 370

22-') v 1260 1 IflO
4600 IQliJ ---— -— 85tf" ———— -

2730 ^61 1170

130C '2? a 1O6T

27','vx 1 41 ii 1000

'4 60 y " 1 1 b'J 1061) 
1

36'* D 1960 1710 ^

180 C 1 73 J 86U ** i
1

4600 1 7tO 830

2 lot; 1 73'.? -1020- 

1 90'.' 1 6li . 10 3U

22 r)C 1200 90-}

3-';!K 150) 1280

36-*0 16'. " 1210 

38:.'0 14MJ 122U
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!"f SAMPLE; CLASSIFICATION, LOCATION, AND RESULTS POW TOTAL PLASMA DLTdnMiNATiONS
" DDM FOOTG SAVPLli RT NI ZN CU AG V iiR AU AS SN MO 
';.\v;.' NUMUER ' " ' " ' . :

.-r m " - p-......-.. - - n .— j -g 

'i?,'., 0 0 56
^i~"'~" ' ' 0 " 0 " 77

; ; 0 0 79

t i y 91
;,,;tT*;"" " ' a "" "' c " ' ' 90

^ffh o oy 100
3,7 ~J^ - (.r -- -...-... y..,...., 1 03

7:'Si ' i( U 116

.-|iu. . . . ^ . ^ . . J 18

^ (J 0 134
^., 0 ..-..y...... j a s 

0 J) 156

"" ' " 0 ' .V " ' 169

'^:. : :' 1 73

- '- U* S - ' '*i 1** 1 A
'' ' *,^'.L ^'

' ® "" ' ' i'. J 15

;|y o " 37

-•— tr~ 

fi
0 '

0

0

c
0

0
0 " 

0

c

c -
0

"* "H ——

(J

c
c

lv**

223
?2.u

159

- T54 

106
-10S

99

105

86
. .^-26—— 

127
93~

93 

1C7

131

13

J ~ J r~~ \ 1 S " •:.:""-;v ;".~.;.' c f ". " 

\\2 ,- , : 75 . .

ice
105

Sfi

88

85

98

102 

St
- '369 

91

85

07

~ ree
127

131

351

96
— ™-:--221" —— -; -
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'.i: :'....63 ; ; " "
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7 y
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^ SAMPLE CLASSIFICATION, LOCATI 
UDH f-OOTG SAMPLE RT NI 

, |;it" ' NUMBER
' ' sj - '

•it *' *

:i "7 75

"'t;: . Vi 0 85
~-'fr-'- ' 0 ' 0- ' - 86

'"i: .

^: O 0 89

r^r ' o ^ l 04

": XSf.-v . sV .1 106

VlV M * -- 111
•M'- * u 1 l *
'•*' o o . 121

•'!.i-

T" r. O 144
vi 0 147

f r iaT
159

C 0 3

v- A H. 2

0 -J 115

o —

f,

C

0
C"

c
0

n
IJ
p
c
0

r
V

0

0

c
f.

120"

136

135

36

U;3 

47

53

38

O J

51

136

1 13
'~"8S 

92

104

38

50

. . ' -, -

ON, AND RFSULTii FOU TOTAL PLASMA DC TLRM [KA T I OKS 
ZN CU AC V SR AU
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1C5

10Q

133
— TUT' 

1 18

K! C

368
- -J20

150

115

103
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1 13

125

1 10

"~" ——"01" -'

4
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- ' •''.^•.. o fo
•: ::^'^ 1 5 :

347
—— -r---16-

l. J
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111
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~~- ----56-" —

7

-••r, ~ -'Z-^t l i? R" — C"

j 252

C 288
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C -—--277 

6 367
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C 265
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320

fj 294
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- C-- — - 381 
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uis-
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P,,' , ;: ' ' " , * - * :. :: - ' ' - Vpf. ;; "'?f"- '' r ' :~X?S': ;;
IpK SAMPLE CLASSIFICATION, LOCATION. AND RESULTS FOR 
"L..* ODH : FOOTG SAMPLE RT SE TE 2R CR
..;^.-" •-•••••--'•- - NUMBER ' ~ -- - - - - -: - -- . - , ; , -; : ,~. .- ; -. - .

^.-, ; J v-/ - - -- 1 -gr1 -. - ' -'VE -o " ••'••'•- c --.-— -- .-g,— 50^ 240 " 

,'j^-;... r- . "' fl.v.' . ' bo' 0 0- -V.V.O/ - ,\'4f^. 321
^.v""-"" "o •;; o-' ' 77 c'"T"'";''o ;": : V-'OV-'"~-*.o . : . 253.-"..
M!':' \-- ,; r' . :.0. :; ' 7 0 c "'.' ' 0 ', - .:^V---'V' : **'', ..''•273; - :;;

•pljtJ - - t 0 iJ t i' ;- M -. ,- : -\l - - : ; 3Ct . ^72 - ,-

.'1|'\ : C- 0-' . 91 0 .'..0'' , ; ;;'0 ;il -.;'v;4C : : ' 246 - . :;'- ; ;
^~~"~ "fi ' " ". 'V'" "" 98 " "0 •-••-• — ~o* ' -• i :-."0,v '.^ " Si5 . 200 -: 

;K 0 C, 1 00 0 0 0 Si' 254

. ;. 1. l/ 103 C- 0 G Ac ibt

^ t C, 116 0 C ;0 5f- 2^ W
,.^... , ^ u e J. ............,,. 0 ,.. ,y 4 (; JJ 22

,;,^. ft O 134 R C 0 5C 1UO

r'^ Ci O 106 J 0 0 4t 22ti

*-' o J :6Q 0 ' C 0 4C iitsl

i [ \ 0 l 73 'i O O 4*v 3v*J

-- y- ---- -------••- ^ , O' 1 ' v" 6^ 2. r 

,Jit l 0 1 4 '1 *- 05'' 2*3

;,;5*|;;* "- ,. 'o 15 C " C v 4C ?83

l : u 0 37 ft C n 3t 120

H -,- : ;,
ft •;'.' .';-V.v' ' : ; :- ' - : .. ^

'. ' -. : . '. ;;. ' ' ' ;.' - . . -' ^ ; . .

' . ' v
. *'

TOTAL PLASMA DETERMINATIONS
cc PU ^ CD ne

, .. 4 y . ..,...... . rt ,. i ... ,.v..,.. ,, . . . ,.- .. .. ,. . -- 0 ---

68 0 w 40CO ! 0 

61 14 '.' 3t5f.O 0

CI f. V 3^tO 01 ' -

58 0 •i; 3*)t)C 0

56 ; d " - V' o ; . . "
57 '5 30f!0 D

- se--- - -- -r - c - - -f t
S5 3'/ no ^ 

vo
54 1 CO

63 - 0 v

6i '. \ a ^
47 8 i: f'

b i anr
07 ''. 0'-:.'. O

0 1~ 41 l 0

faO 'i C 4!"iJ

65 8 '.' 0

26 ?34 9 .L 'j 5



SAMPLE CLASSIFICATION, LOCATION, AND RESULTS FO9 TOTAl. PLASMA OF TERMINATlUNS
pl)H FpQTG SA^•.^'l.E RT SO TP /K CR CO PU CD

NUMBF 3 .
oc

tfei' —— •"~"" — '. —— : — —— '

fi;;.:,. ;. i-4 0 " .75

MrS. '' -. .' 0;.^ : 8 5
W^' "' ' 0" ".'"o/"' 86

-- f C 0 89
~- ~- 41 " c "' ' " o 1 -- 1 ' -93

p.;.;- . C 0 104

1*P"'''. 0 ' ' 0 :' l 06
^;i- y u o iii
''•is -

l. i^ 114'Vt-',
V ;; o Ci l if l
"" 0 0 144

C C 147

ti C.- 157 

u u 1 59

i; o 3
9' ^ o iifj?
^""" ^ "f," " —j;,—- jo 5 

y- M 0 ;. 115
- rtj- - - - . -

1 'C**t,-'- . - -" ;*

l-: :-' :^41; -v

' : ' - ' ' ' ' ."

0 '. M' : : ^^^:^V;-
*- . C , ^-./^C/^36;;
C - - -' X)- -.70-^^30

o -j o iua
t o i. , qo
C 0 o ; I0fi
o - --- - - o "- ' ' ' :;:o r, : •'•""- 80
f) ' . C : -;0 . : :^ 9D'

o c u rtc;

0 O 0 120

C c o 3C

0 C 0 20
... c- —.— c- ....,. O....M . , qc

0 0 ii 4(t

ft 0 w fcC

*; d o 90

c C o 6'

' ' ' " ' :''. . ' '^i.'.'. " ;:'-..''.-..,

•;;;-3rti :-v--:

./.'-,295 - ; J . :.-;

299

5S

202

65

; . ;73'. \
, ' e 4 '

99

1 l S

214

llv
211-

?37

57
---78--

' ' ' "* " ' '

fi - ./-. '.' • -- '\ f'
59 ; ^ v 3c.oo y
62 ' ft ^, 3000 0

.- - .'V"-- ' *fe'-.-' vv . . . - -

- 55 \ v.: r, t:- f, o

S3 ^ 'l *, 0

' - 57.: : ;:-.-', - 0 ' 7-Y t 0

O4 .' ;-;'" r ' '; \ - ' o '0
43 JJ 30 t C 400

S 6 v. *i O
- .; i

84 3*9 t lv C ^

t.6 "- i: 0 0
1

64 . o ;, 0

- - 63 - ** - - ' "' — " 6'U.i- rt 

66 6 6OOO 0

09 ir 3' c : o
S2 '- 0 f'

-67 " '- - rt------ --- -- - -- r--- 'i -— " - . ---- - ' . 

58 V i; 0 r

'

•- ' ' ' - - ' . . ^;' ' " . : ';;;



. l

- 71 -

QUARTZ MATERIAL

K'^r



SAMPLE C 
DDH FOOTG

—————————— 0 ——

0
•c

0
—————————— 0 ——

0
J Q...,.

0
-o
0

—————— o — -
0

0

0

- - o
0

0 

0

0

———— 0 ——

0
—— o —

0
——— 0 ——

0

o
0

— o

0

Q

0
—— o —

0
" " '""O ~ 

0

0 

0

0

LASSIFK 
SAMPLE 

-NUMflER-

10

I O

27

J .J

42

43

44

46

64

— — 65--

68
———— 1-3 —

66

70

— 72 

73
--•"123-

.

.ATIONt LOCATlCNi 
RT AL

— 0 ——

C
— c —

C
— C ——

c
-c
0

0

c
\f

c
— e —

c
-~C' 

0
-Q ——

c
c

J -M 1 O

HSC
——— 5-1-30 —— ~

23SOO

1 0 ..00

25700
——— 5050 ———

38800
———— f 790 ————

3630
9 64 O ' " "

4100

8070

34600

4870 

10100
— 37600 --~

AND RESULTS FOR TOTAL 
FE CA MG

1 4 c i V

92600
-locoo-— -
61000
26200- ——— r

53300
-17900 —

55600
-3-7300 ————

44800
- 8800 -

216CO
-HJ2CO- ——

0970

- 7870 

17600

23600

12100

95
— 238-

280
— 476-

SS8
-143

2990

C C taj

0
- - 48

48

— 143-

151
-23 

1 1 10

— r 2 3 

238

71EO

ft fi O A -

1360

—— -3680

136CO

18200
•- — 4400

32700
——— S280-

2010

7520

2790

——— ̂386O-

3630

~ -3210 

11300
- —— -2U90- 

7420

6620

PLASMA DETERMINATIONS 
T I NA K

———182-

120

- 290-

1770

1900
360-

2350
—- — 394-

28

55

57
/S t f\

48

o 

145
-~ -24- 

347

1390

—— — 120 ———

270
- - - .rtO

1310
i. . . 1 A O f\

5220

440

6020

1 44O

6160

-550 --

660
"* A A

1 500
—— -- 810- - 

3920
—————— 0 — —— 

440

3090O

—— flOO ————

500

tt A rt .

1000

—2200 ————

5700

800"———

2SOO

—2200 — ——

400

2300 --

1000

A f\ O ,

2200

400 

10000

— 120O — — - 

400

J V V \J

MN

, rt o

53
i *- f .

600
1 A7lo f

459

A J C.

470

I f *3 . __re

46

70 -

37

-163 —

53

bO 

222
—— 24 —— 

258
-249

p ^:,'';

0

170

—— i-oo ——

0

340
" ~\fit, J O

0 ^
.. KJ•— — — 0 - —

t
0

0 .

80

\J

350

60
- — 450 —
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7 * ri j*i ^ , j :ŝ t W) i f M : l 8 
-,i x1



(1K(K:HKM1C.\L SURVKY PROCF.Dl'KK RKCXJRD

Numbers of claims from uhirh samples taken.

Total Number of Samples 
Type of Sample

Average Sample Weight 

Method of Collection..

(Nature of Material)

l'] '/T .\iL

Soil }!orizon Sampled. 

Horizon Development. 

Sample Depth———— 
Terrain___————^-

Orainagc Development————*~ ' I————— 

Estimated Range of Overburden Thickness.

SAMPLE PREPARATION
(IndiKli-s drying, •crcrnmg, crushing, ashing)

Mesh size of fraction used for analysis____

jLj

ANALYTICAL ML'l HODS

Values expressed in: per cent IS
p. p. m. 0
p. p. b. O

Oth. TS
FicJJ Analysis

Extraction !*

Analytical

Reagents Used.————- 

Field Laboratory Analysis

No. (—————————.
Extraction Method. 

Analytical Method. 

Reagents Used__

Commercial Laboratory (.

.tests)

Name of Laboratory—EttHliJiBjCC. 

Extraction Method 

Analytical Method. 

Reagents

-tests)
.L

G'-ncraL General



' GEOCIIEMICAL SURVEY - PROCEDURK RECORD

Numbers of claims from which samples t..km

Total Number of Samples 
Type of Sample

(Nature of Material)

Average Sample Weight——1~ l/Tr K*3 

Method of Collection__C

Soil Horizon Sampled. 

Horizon Development. 

Sample Depth—————
Terrain————————

Drainage Development———————————— 
Estimated Range of Overburden Thickness.

ANALYTICAL METHODS

Values expressed in: per cent W
p. p. m. (VI
p. p. b. CD

0,hrr.

Field Analysis (.
Extraction Method. 

Analytical Method- 

Reagents Used ——

Field Laboratory Analysis
No. —————^..———-

SAMPLE PREPARATION
(Includes drying, screening, crushing, ashing)

Mesh size of fraction used for analysis . 
. H-

Extraction Method 

Analytical Method. 

Reagents Used__
S

Commercial Laboratory (.

Name of Laboratory-QOCftUQ 

Extraction Method— 

Analytical Method — 

Reagents Used.

Si

.tests)

.tests)

.tests)

GcncraL General.



Ontario

Ministry of
Natural
Resources

1978 10 06

Your file:

Our Me: 2.2544

Mrs. Doris Cosco
Acting Mining Recorder
Ministry of Natural Resources
P.O. Box 669
Court House
Sioux Lookout, Ontario
POV 2TO

Dear Mrs. Cosco:

Re: Mining Claims Pa. 375985 et al. Savant Township
File 2.2544________________________________

The Geophysical (Electromagnetic (* Magnetometer), Geochemical 
and Geological assessment work credits as listed with my 
Notice of Intent dated April 21, 1978 have been approved as 
of the above date.

Please inform the recorded holder of these raining claims and 
so indicate on your records.

Yours very truly,

-
C' /t C-*. c '-S— 

J.R. McGinn "~* 

Director 
Lands Administration Branch

Whitney Block, Room 6404
Queen's Park
Toronto, Ontario
M7A 1W3
Phone: 416/965-6918

DN:ie

cc: W.G. Wahl Ltd.
Toronto, Ontario

Resident Geologist " 
Sioux Lookout, Ontario

MINISTRY Of NATURAL RESOURCES

RECEIVED
OCT9 B78

RESIDENT GEOLOGIST'S OfFICE 
SIOUX LOOKOUT



(Supersedes Notice of Intent stateoent da ted April 21st . 1973'

Type o ) survey and number ol 
Assessment days c redit per c laim

Geophysical
Electromagnetic 

Magnetometer _ 

Radiometric ——

20

Induced polarization . 

Section 86 (18) ——

Geological —-—-

Geochemical.

.days 

.days 

.days 

.days 

.days 

.days 

-days

Man days D 

Special provision S

Airborne D 

Ground H

(~1 Credits have been reduced because of partial 
coverage of claims.

O Credits have been reduced because of corrections 
to work dates and figures of applicant.

Mining C lii

Pa. 375985 to 88 inclusive 

376607 to 12 "

Special credits under section 86 (15a) for the following mining claims

No credits have been allowed for the following mining claims

not sufficiently covered by the survey LJ I nsufficient technical data f iled

The Mining Recorder may reduce the above credits if necessary in order that the total number of approved assessment days recorded on 
each claim does not exceed the maximum allowed as follows: Geophysical — 80; Geological — 40; Geochemical — 40; Section 86(18) SO:

828



Ontario

Ministry of
Natural
Resources

1979 01 12

Your We:

Our m*: 2.2544

Mr. Albert Hanson
Mining Recorder
Ministry of Natural Resources
P.O. Vox 669, Court House
Sioux Lookout, Ontario
POV 2TO

Dear Sir:

Re: Geophysical (Electromagnetic (t Magnetometer) 
Geological and Geochemical surveys 
Mining Claims Pa. 375985 et al . 
Savant Twp. 
File 2.2544 __________________ ————————

l have re-examined and assessed the Magnetometer survey on the 
above mining claims in regards to additional data (new plan) 
being submitted.

Attached herewith is a revised statement which supersedes the 
list sent with my Notice of Intent dated April 21st, 1978 and 
is finalized as of the previous 'date of approval 1 October 6th, 
1978.

very truly,

3.W. Morton
:ting Director 

Lands Administration Branch

Whitney Block, Room 6450
Queen's Park
Toronto, Ontario
M7A 1W3
Phone: 416/965-6918

OJ:ie

cc: W.G. Wahl Limited 
Toronto, Ontario 
Attn: Mr. John L. Wahl

Resident Geologist 
Sioux Lookout, Ontario
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KNOWN CLAIM POSTS

f"] WITNESS CLAIM POSTS

SAMPLE LOCATION 

nsv FA U L T

\- OUTCROP EXPOSURE 

Q DEPTH SOUNDINGS

SAVANT LAKE

DENISON MINES LIMITED
SAVANT ILAKE PROJECT

COMPILATION MAP
-Claim Locations

-Sample Locations
-Lake Bottom Soundings

52JU9SW2354 52J09SW0024 ENDOGOKI LAKE 200



KNOWN CLAIM POST

M WITNESSED CLAIM POST

376607SAVANT

37661

LEGEND

PHANEROZOIC
CENOZOIC 

RECENT
Swamp and Stream Deposits (unconsolidated)

PLEISTOCENE
Glacial Drift (unconsolidated boulder and sandy clay

PRECAMBRIAN
ARCHEAN

FOLIATED INTRUSIVE ROCKS

Granodiorite to Quartz Monzonite Fresh

MAFIC to I NTERMEDIATE METAVOLCANICS
flows
Chlorite Schist
Tuff
Flows
Chlorite Schist
Tuff

Outcrop

Geologic Boundary 

Fau 11

Schistosity, inclined, vertical 

Bedding, inclined, vertical 

A Pillows

Glacial Striations 

Sample Locations 

Drill Holes

-2.5~4*/

DENISON MINES LIMITED
SAVANT LAKE PROJECT

GEOLOGY

*- S2J09SW2354 52J09SW0024 ENDOGOKI LAKE



III IBIIMIIIB l.....——. -. -
52ja9SW2354 520095*8824 ENDOGOKI LAKE 230

DENISON MINES LTD.

: l.fff
' ' ! ' f: .-W i

\'-f li M
\

SAVANT LAKE PROJECT

MAGNETOMETER SURVEY

Corrected Totoi Field Values in Gammas 

BACKGROUND' 59,000 gammas

W G WAHL Limited l cm - 30m
y* , s



t J

52J09SW2354 52J09SW0024 ENDOGOKI LAKE S30

D. G.VVAI-IL R

-002.H- -

DENISON MINES LTD.

SAVANT LAKE PROJECT

CONTOURED MAGNETIC DATA

Corrected Total Field Values in Gammas

Background - 59,000 gammas

WG.WAHL Limited /UC[| lcm : 30m

DRAWN BY

TRACED B f

APPROVED

M.T. S. REV.

DWG. NO,



\

SCALE

150 m

120 m

90 m

60 rr

30 m

T x or Rx HL mode RK or TK

IN- PHASE

#---x---X QUADRATURE

120 m - 40'Vc. -20 0,'0 -40 0X0

JL-HK beparolior 

Drawn to Scale

CONDUCTOR AXIS

52J09SW2354 52ja9SW8824 ENDOGOKI LAKE 240

DENISON MINES LTD.

SAVANT LAKE PROJECT

MAXMIN H

HORIZONTAL LOOP SURVEY 

444 Hz

W.G.WAHL Limited lcm = 30m

5
DRAWN BY REV.

TRACED BY REV.

APPROVED REV.

N.T. S.
52-J-9

REV.

DWG. NO.



\

SCALE

150 m

120m

9O m

60 m

30 m

T x or Rx HL mode Rx or Tx

N-PHASE

QUADRATURE

120 m 400Xo 200/0 O o/o -200/0 -40 0Xo

Tx- Rx Separation 
Drawn to Scale

- tt
2. - 2

CONDUCTOR AXIS

52JMSW2354 52Ja9SWa0a4 ENDOGOKI LAKE 350

DENISON MINES LTD.
SAVANT LAKE PROJECT

7

MAXMIN H

HORIZONTAL LOOP SURVEY 

1777 Hz

WG.WAHL Limited lcm s 30m

DRAWN BY

TRACED BY

APPROVED

N.T. S.
52-J-9

REV.

REV.

REV.

REV.

DWG. NO.

7



KNOWN CLAIM POST 

Q WITNESSED CLAIM POST
D———---,________\

TT--.—————

376607SAVANT

7 ' ' ** - i
576608,'.

37661

LEGEND

PHANEROZOIC
CENOZOIC

RECENT
Swamp ond Sfream Deposits (unconsolidated)

PLEISTOCENE
Glacial Drift (unconsolidated)

Mg -f- re Contribution Greater Than

Hydrothermal Alteration
PRECAMBRIAN

ARCHEAN
FOLIATED INTRUSIVE ROCKS

Gronodiorite to Quartz Monwnitt

MAFIC to I NTERMEDIATE METAVOLCANICS

Quartz Vein Related

Gronodiorite Reloted 

Massive Sulphide Related Flow*
Chlorif* Schist
Tuff
Flows
CM on 11 Schist

Tuff

QUARTZ VEINS
O? (late) 
Ql (early)

Outcrop

Geologic Boundary

Fault

t i nclined, vertical 

Bedding, inclined, vertical 

Pillows

G'acia l Striation* 

Sample Locations 

rv. M HOI**

MINES LIMITEDDENISO

SAVANT LAKE PROJECT

ROCK GEOCHEMISTRY 
and

GEOLOGY

52Je9SW2354 52J09SW0024 ENDOGOKI LAKE 260 \


