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SUMUAH 



CONCLUSIONS 

1. Magnetic surveying has confirmed the presence of a sizable magnetic body beneath 

the claim area. Anumber of volcanic bodies of 25 to 1OOm width are indicated 

to be present on thl'west half of the property. 

2. Electromagnetic surveyirig.,has detected numerous shallow, fault/shear structures. 

Source of stronger and/or deeper anomalies remain unknown. Directional trends 

of the anomalies cannot be determined due to insufficient survey coverage. 

3. The occurrence of jasperoid and widespread silicification are positive indication 

of hydrothermal activity. 

4. Lithogeochemistry indicates strongly anomalous Hg to be present in a variety of 

rock types. Significant As, Bi, Sb and W values were detected, Anomalous CU, Pb 

and Zn occurrences are less widespread. 

5. Gold was not detected in any samples collected during the 1994 work. 

6. Results of this follow-up investigation further substantiate the excellent potential 

for the presence of base and precious metal mineralization related to epithermal, 

mesothermal and/or contact metasomatic processes. 

lZECOMMENDATIONS 

1. Detailed infill magnetic and electromagnetic surveying should be completed on 

EW lines at a maximum line spacing of 1OOm. 

2. Progpecting and mapping should be completed on infill grid lines: 

3. Multidirectional clectiical survey methods should be used to aid in identifyica 

areas of Morse intense silicification. 

4. No work should be considered until the issue of land use and tenure has been 
. 

resoived. 
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LOCAnON AND ACCESS 

Centred on latitude 50"49'N and longitude 120'37'kr. the DaVinci property is 

located immediately east of the Pavilion Lime Plant, 36 km west of Cache Creek, B.C. 

It is in the Kamloops Mining Division on N.T.S. map sheet 921/13E. 

Access to the western portion of the claims is possible via a 4 km dirt road 

which heads north from Highway 99N near the Hat Creek Road junction. A similar 

road could allow easy access to the eastern portion of the property provided 

permissiCm for such access can be obtained from local land owners.. Under dry 

conditions the roads are passable with two wheel drive. See Figures 1 and 2 for 

location. Travel time from Cache Creek is about 40 minutes. 

TDlQGRAPM, VEGETATION AND GLACIATION 

Claims cover an area of low, rounded hills and fairly gentle slopes. steeper 

hillsides and small cliffs occur locally. A mixed forest of pine, spruce and 

poplar predominate. Vegetation density varies from open grassy areas with widely 

spaced pine to a very dense tangle of willow or fir. Charred remains of stumps and 

logs indicate that a portion of the property burned more than 50 years ago. In the 

southeast portion of the claim area is evidence of a more recent fire. Property 

elevations range from 1097 to 1615 m as1 (3600 to 5300 feet as&). Two Spring Creek 

traverses the eastern portion of DaVinci 1, Several other drainages on the 

property appear to flow intermittently depending on the season. The area is 

typically very dry. 

Government maps indicate ice movement through the area was from northwest to 

southeast. About!:75X of the property is covered by glacial debris. 
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CLAPI DATA 

The property comprises 2 four post and 12 two post claims totalling 47 

contiguous units. An additional 14 two post claims were staked in September and 

October in order to secure ground with good mineral potential and to guarantee 

availability of access which may be lost due to an impending land use decision. 

Claim statistics are presented below. Locations are shown on Figures 1 and 2. 

Claim affidavits are in Appendix I. 

NE3IlE Tenure # Dimension Units Staked Expeires owner 

DaVinci 1 318812 

DaVinci 2 318813 

DaVinci 3 330418 

DaVinci 4 330419 

DaVinci 5 330420 

DaVinci 6 330421 

DaVinci 7 330422 

DaVinci 8 330423 

DaVinci 9 330424 

DaVinci 10 330425 

DaVinci 11 330426 

DaVinci 12 330427 

DaVinci 13 331206 

DaVinci 14 331207 

DaVinci 15 331208 

DaVinci 16 331209 

DaVinci 17 331210 

DaVinci 18 331211 

DaVinci 19 331212 

DaVinci 20 331213 

DaVinci 21 331214 

DaVinci 22 331215 

DaVinci 23 331216 

DaVinci 24 331217 

DaVinci 25 331218 

DaVinci 26 331219 

4N x 5E 20 

3S x 5E 15 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

_.~ 
5 "I 

18 06 93 18 06 97 Grexton 

18 06 93 18 06 97 Grexton 

14 09 94 14 08 96 Grexton 

14 08 94 14 08 96 Grexton 

14 08 94 14 08 96 Grexton 

15 08 94 15 08 96 Grexton 

15 08 94 15 08 96 Grexton 

15 08 94 15 08 96 Grexton 

15 08 94 15 08 96 Grexton 

15 08 94 15 08 96 Grexton 

15 08 94 15 08 96 Grexton 

16 08 94 16 08 96 : Grexton 

24 09 94 24 09 95 Grexton 

24 09 94 24 09 95 Grexton 

01 10 94 01 10 95 Grexton 

01 10 94 01 10 95 Grexton 

01 10 94 01 10 95 Grexton 

01 10 94 01 10 95 Grexton 

01 i0 94 01 10 95 Grexton 

01 10 94 01 10 95 Grexton 

02 10 94 02 10 95 Grexton 

02 10 94 02 10 95 Grexton 

02 10 94 02 10 95 Grexton 

02 10 94 02 10 95 Grexton 

02 10 94 02 10 95 Grexton 

02 10 94 02 10 95 Grexton 
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1994 PROGRAM II 

Purpose of the program was to continue looking for evidence of intrusive 

activity and alteration related to hydrothermal processes, to verify the presence 

of a magnetic body beneath the claim area and to identify structural features 

which may have tapped mineralizing fluids at depth. This program was a continuation 

of the preliminary evaluation completed in June 1994. 

Between August 1 and September 24, the writer spent 26 days on the property. 

Grid coverage was increased to 25.1 km. Roughly 16 km of flagged, picketed and 

slope corrected lines were constructed using a compass and hipchain. Rock exposures 

encountered were given a cursory examination. A total of 31 rock and 4 silt samples 

were collected. All samples were analysed for Au by atomic absorption and 31~ other 

elements by ICP at Rossbacher Laboratory, Burnaby, B.C. In addition, geochemical 

analyses were completed on 27 samples to determine Hg content and on 29 samples for 

Te. Certificates of Analysis, methods and detection limits are in Appendix II. 

Rock sample descriptions are in Appendix III. Traversti lines and sample locations 

are shown on Figures 3 and 4. 

Following grid construction, ground magnetic and electromagnetic surveys were 

completed over24line km and 15 line km respectively. Geophysical: field data, 

corrections and methodoloy are in Appendix IV.and V, 
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REGIONAL fZEDmY (G.S.C. O.F. 980, MAP 1278A) 

According to government maps, the DaVinci property is in the Cache Creek 

Terrane and is underlain by Cache Creek Gp. limestone with local, thin bedded 

carbonate, argillite, tuff and lesser basalt and chert. North of Highway 99N, this 

assemblage forms a northwest trending belt that is 10 to +20 km wide and is bounded 

by strong north-northwest faults. West of this central limestone belt is a similar 

belt of Cache Creek Gp. chert, argillite and phyllite with minor greenstone and 

limestone. Cretaceous and Tertiary age elastic rocks and Quaternary plateau laws 

occur to the east, Within the central belt of limestone are small occurrences of 

similar age mafic rocks and Tertiary age Kamloops Gp. volcanics. South of 

Highway 99N, bedrock geology becomes more complex. The central limestone belt 

becomes less regular and is disrupted by the Jurassic-Cretaceous age Mt. Martley 

Stock of granodiorite to quartz monzonite composition. Linear belts of Cretaceous- 

Tertiary age volcanic and sedimentary rocks and Cache Creek Gp. mafic rocks are 

present. West of the central limestone, Jurassic-Cretaceous age stocks of diorite 

to qyuartz monzonite compositionoccur. 

Large scale northwest trending faults dominate the region. Smaller scale 

northwest and northeasterly trending faults occur locally. South of Highway 99N, 

two of these smaller scale faults disrupt the central limestone belt, the Mt. Martley 

Stock and appear to truncate occurrences of Tertiary age volcanics and sedimentary 

rocks. North of Clinton, anticlinal structures are evidence of regional folding 

within the central limestone belt. Regional geology is shown on Figure 6. 

Government aeromagnetic maps indicate a large, positive,thumbprint anomaly 

to be present over Cache Creek limestone on the DaVinci property. The anomaly is 

400 gammas over background and covers an area of 3x5 km. Aeromagnetic response 

over the small diorite-quartz monzonite stocks appears as moderate to strong, 

positive, subcircular anomalies. The Mt. Martley Stock occurring southwest of the 

DaVinci anomaly,-has a unique signature of low magnetic response. Small bodies of 

Tertiary age volcanics produce moderatetostrong, subcircular anomalies with fairly 

steep gradiants. Ultramafic bodies commonly occurring along regional scale faults, 

typically produce intense, po~sitive anomalies which are elongated in a northwest 

direction. Regional aeromagnetic response is shown on F:gure 6. 







PROPERTY GEOLOGY 

Majority of bedrock exposure comprise crypto-coarsely crystalline, dolomitic, 

ankeritic and/or silty limestone. The carbonate commonly occurs along broad, low lying 

ridges. Weathered surfaces vary from light grey to dark grey and from being strongly 

fractured and highly blocky to smooth and well rounded. Colour variation of fresh 

surfaces include buff, brown, light to very dark grey and pinkish to orangish. Black 

carbonaceous material is occasionally present to a maximum of 20%, as irregular 

masses and disseminations. Fusilinids are present in local dark grey-black outcrops 

east of TWO Springs Creek (L48N). 

Locally the carbonate is finely laminated and interbedded with chert. Majority 

of these discontinuous chert beds, lenses and pods are less than 3 cm wide and 

were observed to a maximum of 15 cm wide. Colour of the chert is light grey to black. 

Carbonate breccia with chert or carbonate fragments occurs at several locals as beds 

of less than 5 cm to +1,5 m thick and as discontinuous lenses. Breccias vary from 

clast to matrix supported. 

Poorly exposed outcrops of mafic to intermediate volcanics were found in areas 

of recessive weathering. On the east half of the property, these exposures tend to 

be dark green, massive, nonmagnetic andesite-basalt. Moderate and strongly magnetic 

varieties are more restricted in occurrence. Moderate to intense foliation is well 

developed in some outcrops. The stronger foliation is typically associated with 

faulting. Less intensely developed foliation may represent a primary flow texture. 

Field evidence suggests these volcanics represent narrow, discontinuous beds which are 

interbedded with carbonate. On the western portion of the claims, medium to dark 

green, massive and feldspar porphyrytic, moderately magnetic andesite is present. 

Exposures are commonly massive but a fine foliation is moderately well developed 

locally. Calcareous, dacitic tuff-subvolcanic (?j material was noted as lenses of 

up to 3.5 cm wide near 40+50N/784W. 

Estimates of bedding thickness in the carbonate range from a few cm to +5 m 

thick. Strike is dominantly northwesteriy. Zips are moderate to steep in either 

direction. Small, parasitic folds were observed at two locals. Minimum width estimates 

for the volcanics range from 1 to 10 m for eastern exposurcc and up to 20 m on the 

west half of the property. Field evidence indicates that the area has been subjected 

to strong folding and faulting under conditions of low pressure, resulting in 

widespread brittle fracture patterns and variable t~olding. Slickensides in the 

vicinity of 79OW/4Oh' and 7SOW/46N, indicate the latest movement to be in a north-south 

direction. Property geology is plotted on Figure 7. 
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MINERALIZATION AND ALTERATION 

Evidence of silicification is present in all rock types as clear, grey and milky 

quartz in discontinuous stringers, fracture fillings and boxworks. Pervasive silica 

flooding is less common. A sample of local float (78992W/4323N) appears to be intensely 

and finely brecciated by silica flooding. It is almost entirely replaced by quartz 

and has a minimum width of 40 cm. During the staking of DaVinci 18 and 19, a small 

(2 m') outcrop of intensely brecciated, silicified, hematitic limestone (jasperoid) 

was found near 40N/720W. Matrix supported, light to dark grey chert breccia with 

fragments of chert and/or limestone was found in talus and subcrop. Minor OCXUIT~~C~S 

of hematitic chert breccia having a characteristic brick red colour occur in talus. 

Within volcanic rocks, evidence of silicification is limited to the eastern half of 

the property. 

Sparse carbonate stringers and fracture fillings are ubiquitous. Pegmatitic 

calcite veining is common in portions of the large carbonate outcrop along L40N near 

784W. One 25 cm wide pegmatitic vein with chert fragments is exposed for several metres 

and stiikes east-west.with a steep southerly (?) dip. 

Within marblized limestone talus at 48N/781W, possible calcsilicate development 

may be indicated by the presence of pale green fibrous masses of rudimentary 

actinolite (?). An odd apple green, scaly mineral (chlorite ?) was also noted in marble 

talus at this local. 

Pervasive, weak sericitization/sau6suratization octurs within ande.%ite~ feldspar 

po=phy=y - 
Within chert and silicified carbonate, trace amounts of pyrite occur locally as 

fine, anhedral, strongly oxidized masses and disseminations. Hematite was found in 

minor amounts in several samples. Both pyrite and hematite often show an association 

with fine fractures. In most exposures of volcanics, disseminations of fine grained 

pyrite was found. Within the porphrytic andesite, the pyrite generally appears to 

be fracture related. Aphanitic, massive hematite is present in the matrix of the 

porphyry in varying amounts up to 8X, 





. 
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GEOPHYSICS 

Magnetic Surveying 

A total of 24.4 line km of ground magnetic orientation surveying was completed 

along nine EW lines spaced 400 m apart and two NS lines spaced 1OOOm apart. Purpose 

of the survey was to better define the causative source -of the large thumbprint 

aeromagnetic anomaly appearing on government maps. 

The instrument used was a Scintrex MP-2 Proton Procession Magnetometer with a 

total field accuracy ofklgamma. It was set at a base level of 55000 gammastogive 

the best operating: range for the area. The sensor was mounted on a 1.5 m aluminum 

staff. Readings were taken at 50 to 100 m intervals with interstation readings down 

to 12.5 m as dictated by strong magnetic variation of greater than 50 gammas. 

Variations in topography were measured along the survey lines. Accuracy of the 

altimeter was +1.5 m. A "base station" reading was taken at 40N/799+50W each day 

prior to starting magneti& surveying and upon completion of the days traverse. Raw 

survey results and details concerning instrumentation are in Appendix IV. 

Diurnal variation was found to benegligible. Sunspot activity was reportedly 

in a period of quiescence. Given this lack of solar magnetic interference, survey 

data was normalized by using a linear correction factor for variation over the entire 

survey period and adjusted in a similar manner for "base station" variation occurring 

over each day. Corrected survey readings and methods along with individual line 

profiles are in Appendix IV. 

Summary results of the survey are plotted as profiles on Figures 9a and b. 

Figure 9c is a contoured plan view. Magnetic surveying has confirmed the presence 

of a magnetic source at depth. Response for L52N to L60N indicates the causative 

source is in the order of two km in diameter and at a depth in excess of one km. 

Known occurrences of volcanic rocks appear as sharp spikes in the magnetic signature 

on the eastern portion of the property. The multiple, sharply spiked profiles of 

L36N to L41N is interpreted to represent a number of narrow volcanic bodies which 

strike northwest to southeast-for +600m. These volcanics are 25 to 1OOm wide 

and dip moderately to steeply southwest. Additional surveying as infill lines and 

more closely spaced readings are required to provide better definition of current 

anomalies and the small blips appearing along most of the profiles. 

. 

. 
. 
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vu! Survey: 

A total of 15.4 line km of electromagnetic orientation surveying was completed 

along five !& lines spaced 4001~ apart and two NS lines spaced 1000~ apart. Readings 

were taken at 25~1 intervals. Purpose of the survey was to detect fault structures 

which may have tapped ore bearing fluids at depth. The instrument used was a Geonics 

EM-16 with an in-phase sensitivity of ?150% and a quad-phase sensitivity of +405. 

Accuracy of the instrument is ?I%. Two VLF transmitters were used- Cutler Maine, 

operating at 24.0 kHz for the NS lines and Jim Creek, Washington operating at 24.8 kHz, 

for EW lines. Survey data and details concerning instrumentation are in Appendix V . 

Results are plotted as summary profiles on Figures 10a and lob. Figure 10~ 

is a contoured Fraser Filtered data plot. Signal strength for the.Cutler, Maine 

transmitter was weak and field data was inconsistent. Consequently NS lines are not 

included in the Fraser Filter plot. 

The noisy electromagnetic response for the survey area is more typical of surveys 

over shales rather than carbonate rocks. Majority of the weaker conductors may 

represent small shear/fault structures. Causes of deeper and stronger anomalies are 

not known. Fraser Filtered data appear to indicate a number of northerly trending, 

narrow weak and strong conductors transecting the survey area. This data set was 

contoured with a~nor~thwestern bias which represents the dominant structural trend 

of the region. Insufficient data is available to indicate real trends. Infill 

surveying is required to better define the anomalies and trends. 
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G2 VICT. 1099 

LILLOOET DISTRICT. 

The total asccrtnilled yic*ltl of g:l,ltl from 111,: 1)istrict is .$:.7,51?, a decrease of $1,329 aS 

compnretl with tile previous yc&. .1Ir. A. \V. Slllith, c,f Lill<tc,et, 1~;~s the largest buyer, and 

reports to me l U tll;lt he 11;~s I,o~i~:)~‘t.. Uuring the year PlO~:.YKl. I’e;w lny year the amount is 

less, the cluarbz minin,: being 1.111: cause of a portion of this fnllin, ~1 off. Had the miners paid 

as much attentiotl to plxcr Ininitlg tlurin,g the season as NIIIIP )lavcl done during the past two 

montlls, the returns woultl have bern very different, as those who were forced to resort t0 

placc?r nlirlin; latr: ill tile sc:~son, to gcst something to winter on, made an esccllent showing for 

the tinlc they worked on the South Fork of Gridge Ri\.cr antI Cadwnllatler Creek, showing 

that that large tlt~rc~rse in tile yield, is not that there is no nmre gold, but is caused by miners 

not tlevotirlg tileir attention to placer minin g the same as they did formerly.” 

This class of mining throughout the District has been greatly neglected, 

Placer Mining. nnrl, as Sir. Smith points out, this is due to so much attention being paid to 

quartz prospecting. 

Fraser River last spring, and again this Fall, was very low , giving ample opportunity to 

the itinerant Indian and Chinese, and I have no doubt that the greater portion of Mr. Smith’s 

purchases were from these sources. 

X large number of mineral claims (-lSJ) have heen located during the 

Quartz Mining. year, and it is safe to say that only a small percentage of them will ever see 

any <attempt at development. The greater portion of these have bee11 located 

on Bridge Rircr and its tributaries. Some 32 locat.ions have been made on the base of the 

Marble Mountains, allout S or 10 milt&s north-west from Clinton. With one exception, there 

has been no development work done on any of them. Assays, I am informed, have been had 

from surface croppings as high as $30 per ton. Samples from different ledges, which I have 

seen, may be described <as jasper quartz? dark gray quartz with hemat.ite and quartz with asso- 

ciated pyrolusite and man;Jnnite. 

Yearly ZOO locations have been made on Bridge River and tributaries during the season. 

Considerable development has been made on some of them, but repeated applications to the 

managers have failed to furnish me with details. I understand that machinery is spoken of 

for some of them, but to what extent I do not know. 

;\ discovery of gold-bearing quartz has b&n mnde on JIcGillivrap Creek, which falls into 

Anderson Lake from the north. Mr. I?. Brett,one of the locators, reports on it as follows :- 

“The ledge is well situated for econpmic working at an elevation of about 3,000 feet above sea 

level. The vein does not outcrop, being covered by vegetation and detritus. The mountain 

side on-which it is situated is very steep, at an angle of 30”, and +dmits of tunnelling directly 

on the vein on all the claims. The vein is a true fissure, averaging about 16 feet in width, 

vertical, with walls of schistose matter. The vein structure is lamiuated, and showing ‘ribbon 

rock,’ but the chief value appears to be in a.hard vitreous quartz. -1 tunnel is now in 150 

feet, showing a continuous ore-body. Assays give good gold values. Facilities for placing 

machinery on the ground are excellent. The claims are situated about 24 miles from the 

mouth of the creek, and at an elevation of about ‘7,200 feet above Anderson Lake.” 
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GEOCHEMICAL: 

METHODS OF f-+NALYSIS, 1990 

Gold1 10 Grams of -SO mesh soil. or -100 mesh pulverized 
silt C)T rock sample is roasted at 550 “C, and 
digested with Aqua Regis. The dissolved Gold is thcrl 
extracted with tlcthyl Irobutyl Ketone, and thr resulting 
solution analyred using Atomic Absorption sprctrorcopy. 

tlulti Element ICPr 0.5 Grams of sample ir diprrtrd with a 
3-l-2 dilute Aqua Rrgia mixturr, and l nalyrcd using 
Inductivrly Couplr?d Plasma Spectroscopy. 

RSSAY I 

Gold ( FI.A.)r 30 grrn -100 merht) rrnplr is roasted at 550 “C 
and digested with Nitric Acid, followed by a double 
dzgotxm with Rqur Rcgia. Thr resultin solution is 
extracted using Methyl Isobutyl Kmtonc, and l nrlyscd 
"sin9 Atomic Absorption Spcctrascopy. 

Gold ( F.A.): IS or 30 gram -100 mesh sample ir fumed urinp 
standard Fire FIs%ay flures, tM resultin Chr/Ag/Lcrd 
button is cuprllrd, and the ~&A/&J brad anrlysrd "ring 
Atomic Absorption. or a Gravimetric finish. 

Various Elcmcntr: 
Silver - 3.0 to 6.0 grams is digested with Aqua Rcgia. 

taken to dryness, and dirsolvrd in 25 X HCl. 
copper - 0.5 to 2.0 grams is digested with HNOo-HCl- 

HClO. mixture , taken to HClO. fumes, and 
dissolved in 10 X HClO.. 

Lead - 0.S to 2.0 grams is diqrrt+d with HNOJ-HClO-, 
takm to dryness, and dissolved in 50% HNOs. 

Zinc - 0.5 grams ir digested with HNOo-HClO.-HCl min, 
taken to HClO. fumes, disrolvrd in IhO,or HNOJ. 

Each solution is rubsrqucntly l oalysrd for thr rrquirrd 
rlcment by Atomic Plbrorptibn Spectroscopy. 

. 

Jan. 1990. 

GEGCRR~ICAL ANALYTICAL MKTEOE CDERKNYLY IN USE At 
ROSSBACRKR LABORATORY LTD. 

A. SAMPLE PREPARATION 

1. Geocber. Soil and Silt: 
Samples are dried and sifted to minus 80 Mesh. 

through stainless steel or nylon screens. 

2. Getocher. Rook: 
Samples are dried, crushed to minus l/a inch, 

split, and pulverized to minus 100 mesh. 

B. HRTHOD6 OF ANALYSIS 

1. 

2. 

3. 

4. 

5. 

6. 

Multi eleant: (l¶ok, Cu, Ni. Co, tin, Fe, Ags. 7.n. Pb. Cd, As): 
0.50 Gram sample is digested for four hours with 

a 15:85 mixture of Nitric-Perchloric acid. The 
resulting extract is analyzed by Atomic Absorbtion 
spectroscopy, using Background Correction where 
appropriate. 

Antimony: 
0.50 Gran sample is fused with Ammonium Iodide and 

dissolved. The resulting solution is extracted into 
TOPO/tlIBK and analyzed by Atomic Absorbtion spectro- 
scopy. 

Arsenic: (Generation Method) 
0.25 Gram sample is digested with Nitric-Perchloric 

acid. Arsenic from the solution is converted to arsine, 
which in turn reacts with silver D.D.C. The resulting 
solution is analyzed by calorimetry. 

Barium: 
0.20 Gram sample is repeatedly digested with HClOa- 

HNOs and HF. The solution is analyzed by atomic absorb- 
tion spectroscopy. 

Biogeocbemical: 
Samples ara dried and ashed at 55OoC. The resulting 

ash analyzed as in *l, Multielement Analysis. 

Bismuth: 
0.50 Gram sample is digested with Nitric acid. The 

The solution is analysed by Atomic absorbtion spectroscopy. 
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NKTHODG OF ANALYSIS (CON?-D) 

7. C&O-iUW 
0.25 Gram sample is fused with Sodium Peroxide. The 

solution is analyced by atomic absorbtion spectroscopy. 

8. Fluorine: 
0.60 Gram sample is fused with Carbonate Flux, and 

dissolved. The solution is analysed for Fluorine by 
use of an Ion Selective Electrode. 

B. Gold AR/MS: 
10.0 Gram sample is roasted at 55OoC and dissolved 

in Aqua Regia. The resulting solution is subjected to 
a IIIBK extraction, and the extract is analoed for Gold 
using Atomic Absorbtion spectroscopy. 

9A Gold FA: 

3 
10. 

11. 

12. 

13. 

14. 

--I 

10.0 Gram sample is fused with appropriate fluxes, 
and the resulting lead button is cupelled to produce a 
gold/silver bead. The bead is dissolved in Aqua Regia 
and analyzed for gold by AAS. 

Hercury: - 

1.00 Gram sample is digested with Nitric and Sulfuric 
acids. The solution if analyzed by Atomic Absorbtion 
spectroscopy, using a cold vapor generation technique. 

Partial Extraction and Fe/& oxides: 
0.50 Gram sample is extracted using one of the fol- 

lowing: hot or cold 0.5 N. HCl, 2.5% E.D.T.A., Ammonium 
citrate, or other selected organic acids. The solution 
is analyzed by use of Atomic Absorbtio? spectroscopy. 

pH: 
An aqueous suspension of soil, or silt is prepared, 

and its pH is measured by use of a pH meter. 

Rapid Silicate Analyaia: 
0.10 Gram sample is fused with Lithium Metsborate, 

and dissolved in HNOs. The solution is analyzed by 
Atomic Absorbtion for SiOz. AlzOa, Fe?OJ. MgO, CaO, 
NazO, K20. TiO2, TiO2, PzOs, and MO. 

Tin: 
0.50 Gram sample is sublimated by fusion with bmmon- 

ium Iodide, and dissolved. The resulting solution is 
extracted into TOPO/HIBK and analysed by atomic cr:J3orb- 
tion spectroscopy. 

15. Tungsten: 
1.00 Gram sample is sintered with a carbonate flux. 

and dissolved. The resulting extract is analyzed color- 
metrically, after reduction with Stannous Chloride. by 
use of Potassium Thiocyanate. 

18. ICP : 
0.5 Gram sample is digested with Aqua He&a, and 

analyzed using a JOBIN YVON HODEL JY 32 1987 ICP 
Emission Spectrophotometer for Ag, Al, As, Au, B, Ba, 
Be. Bi, Ca, Cd, CO, Cr. CU, Fe, Hg. La, ng, no, Mn. Ni, 
P, Pb, Sb, Si, Sr, Ti, U, V, W. Zn. 

._--.. - ..--- -..-- ---------- --- ---- ------- 



. 
, 

.S”bsequent :y:‘, :,:::~ .; i:’ 
:, :,, :,,. ::,<,. : 

ELEMENT ” DETECTJON”j:, ~,UPFEI 

,..:,:,: uranium 
_‘< ,::::.. Sil”e[ 

:’ ,: Vanadium 

3wm 
lPPm’ 
1 pm 
O.OM% 
0.001% !  
0.01% “, 
lpprn ~’ 
0.01% 

3PPrn 
,lOwm 
0.2 ppm 
1 pw 
1 PPm 

.: ,,. ,, 
., 

,‘,‘., ‘., ,, ,,; ‘,$ i”( ‘, .:,,;, 

,’ . . 
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1.0 Cieneral Informallon 

1.1 Introduction 

The W-2 is B portable proton precession magnetometer. Such 
; instruments utilize the phenomenon of nuclear magnetic reson~ncr 

to meas”~ the flux density of the total mnngetic field. 

The W-2 Sensor consists of a chanbcr filled with n proton rich 
1 fluid s”ch as kerosene enclosed within two wire wound ~011s. 

\uhen a current is passed through these coils for 3 short prrir~’ 
of time. a maenetic field is set “n which aligns the spinning 
protons: when this polarizing curkent is abriptly sviiched off. 
the protons begin to precess around the earth’s magnetic field 
and eventually realign with it. This precession induces a small. 

. exponentially decaying. AC signal in the sensor coils whose 
frequency is proportional to the flux of the ambient magnetic 
field (25.4874 ganrmas/Hr). This frequency is lneasured by the 
signal processing electrdnics of the M-2, converted to a gsmm:, 
value and presented on the digital display. 

The W-2 is designed for portable magnetic surveying. .I5 no 
levelling is required, a rapid survey is possible to n high 
accuracy anywhere on the earth. An optional external hatter? 
kit converts the instrument easily for winter “se. The W~COT 
is either staff mounted. or carried in a backpack. Two sepnratr 
attachment joints orient the sensor for either polar or equator131 
use. 

Coupled with a module into which the HP-2 is easily inserted. IC 
nngnetometer can bc used as a base station “nit for confinua”r 
onnlogue or digltsl recording. The entire unit of W-2 and ~<lltI~ 
is called the MBS-2 Magnetic Base Station. Full information on 
the MBS-2, shown in Figure 1, is available from Sclntrer. 

The carrying case is designed to serve as a shipplng or storng? 
container and should contain the following items: 

1 console 1 manual 
1 sensor with cable 8 alkaline batteries 

. 1 staff (in lid) 8 carbon-zinc batteries 
1 harness 1 spare sensor cable 

Optional: 
External Battery Kit consisting of: 
2 battery cables 
1 battery case 



. 

1.2 Magnef/c Envlronmsnt 

Figure 2 is a map of the tot*1 intensity of the earth’s mnpcr 
field in kilognnmas (ky). Comoarison of the maanitude of the-~ 
values with those on the Range Switch of the W-2 indicates *!I 

. the instnament has a world wide range. The contours on Figure 
2 are. however, undisturbed background values which might be 
altered considerably by localized magnetic bodies. This shoul? 
be considered when selecting the proper Range Switch settinq 

l after entering an unknown area. 

Supgrimposed on the map are two daseed ho++ lines marked 
24.5 . 
field. 

These are the Contours of 45 ~ncllnatlon of the total 
It should be remembered that toward the poles the 

strongest component of the earth’s field is vertical, while 
between the lines, in equatorial regions, the horizontal com- 
ponent is most important. These facts will be of importance 
when setting up the instrument as outlined in Section 3.2. 

For acc”rate measurements, the sensor has to be exposed t,, a 
“clean” magnetic environment. Objects carried by the operator 
such as metal parts on clothing, knives, or pencils are 
frequently magnetic and can severely affect the results. espe- 
cially when the sensor is carried in the backpack. 

‘To establish if an object is magnetic, the sensor is set up in 
a stationary position and the readings compared first with 
the object removed and then with the object in the position 
with respect to the sensor in which it is to be carried. 
Various orientations of the object should be tried as certain 
positions may not affect the reading. Small objects such as 
a screwdriver, file etc. can give anomalies ranging between C 
and 150 gammas when they are placed within 1 m of the sensor 
Large objects such as an automobile or an iron fence could 
give anomalies between 40 and 2000 gammas when vlthln 10m of 
the sensor. 

1.3 The Magnetic Wthod 
. 

The magnetic method of applied geophysics consists of measur,,g 
accurately the resultant marmetic field of the earth’s marine- 
tism acting on rock formati&s having different mametic 
properties and configurations. The resultant field is the YFC 
tar sum of induced and remanent magnetism. Thus. there arc 
three factors. excluding geometrical factors. which determine 
the magnetic field at any particular locality. These are the 
strength of the earth’s magnetic field, the magnetic suscepti- 

-.--.--I____- - __.__^___ 

hilities of the rocks prcwnt 2nd their rcmnnont mngnctism 

The earth’s magnetic field can be represented to a clocc 
approximation as the field due to B bar mngnct situated near 
the center of the earth, Both the polarity and the orientation 
of this bar magnet are variable. 

I 
‘lhe flux lines of the geomagnetic field are vertical at the 
north and south magnetic ooles where the strength is aooroxi- 

d mately 63,000 Y. !n the equatorial region. th; field ;; hori- 
zontal and its strength is approximately 30,000 T. The geo- 

magnetic field is variable in both space and time. ‘Ihe spatial 
variation has magnitude and direction components and these mu<: 
be taken into account when magnetic measurements are taken over 

. large areas. 

The short term temporal variation is perhaps more troublesome. 
Significant variations in the earth’s magnetic field may occur 
within periods of seconds, minutes and hours. There are also 
long term variations extending over months, years and millions 
of years. but these secular variations can be neglected in 
magnetic surveys. The magnitude of the short term variations 
is extremely variable and in the case of sudden magnetic storms. 
may reach several hundred rammas. This means that in maeneti- 
caily active areas, it may”be necessary to take continuous 
readings of the geomagnetic field with a base station magneto- 
meter such as the M&S-2, while the magnetic survey is being 
done. An alternative field procedure is to make periodic 
repeat measurements at convenient traverse paints. 

The intensity of magnetization induced in rocks by the geo- 
magnetic field F is given by: 

where f, is the induced magnetization in cgs units 

. k is the volume magnetic susceptibility 

t is the strength of the geomagnetic field 

i For most materials, k is very much less than I. If k is nega- 
tive, the body is said to be diamagnetic. Examples are quartz, 
marble, graphite and rock salt. If k is positive, but very 
small, the body is said to be paramagnetic, examples of which 
are gneiss. pegmatite, dolomite and syenite. If k is positive 
and the body is strongly magnetic, it is said to be ferromg- 
netic, for example. magnetite (k = 0.3). 
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where 8. is the natural remanent maenetiration. F is a vector 
which dn e completely specified by its horizontal (3) and 
vertical ( 9 ) 
north. 

components and by the declination (D) from true 
Similarly, M,, is specified when its magnitude and direc- 

$10” are known. Thus, considerably si 
“f 

lification results if 
+, - 0, whereupon M merely reduces to k . In the early days of 
magnetic prospecting, it was ususlly assumed that there was no 
rem&lent Eiagnetiz*tion. However, it has now been established 
that both igneous and sedimentary rocks possess remanent magne- 
tization, and that the phenomenon is a widespread one. 

‘The suscentibilities of rocks is mostly determined by their 
magnetite’content since this mineral ii so strongly magnetic and 
so widely distributed in the various rock types. 

The remanent magnetization of mcks depends both on their compo- 
sition and their previous history. Whereas the induced magne- 
tization is always parallel (or, rarely, anti-parallel) to the 
direction of the geomagnetic field, the natural remanent 
magnetization may bear no relation whatsoever to the present 
direction and intensity of the earth’s field. The remanent 
magnetization is related to the direction of the earth’s field 
at the tine the rocks were last magnetized. Movement of the 
body through folding etc. and the chemical history since the 
previous magnetization are additional factors which affect the 
magnitude and direction of the remanent magnetic vector. 

Thus, the resultant magnetization M of a rock is given by: 

The W-2 is an excellent instrument to USC in exploring for 
certain types of iron deposits which can be strongly ferro- 
magnetic. Under some circumstances, the grade and tonnage of 
the deposit may be estimated. 

In other cases. an anomalous magnetic field may arise from ore 
bodies containing metals such as nickel, chrome and asbestos. 

l since these bodies often have magnetic pyrrhotite or magnetite 
8s accessory mineral*. 

lnon Objects 

Iran objects hidden from view will nevertheless have an asso- 
ciated magnetic field, the strength of which will depend on 
the sire of the object and the depth of burial. A lightveiphr. 
sensitive instrument such as the MP-2 can be ,used to find zuch 
objects. 

This is an extension of the use of the W-2 to fxnd iron objects. 
At some archaeological sites the contrast in magnetic properties 
between cultural features (iron tools, bricks, pottery, etc.) 
and the surrounding medium is sufficient to Produce a magnetic 
effect that is detectable with a sensitive instrument. Such 
features as buried walls, pathways, entrances, fire-pits, etc. 
have a,, been detected and mapped by portable magnetometers. 

1.4 Appllcstfons of the MP-2 

Sub+ GeoLogical Mapping 

2.0 .sprclflcatlons 

me MP-~ has the following sperificatlon?: 

Readings taken with the MP-2 are normally presented as profiles 
and/or as contoured maps. These are now routinely used as 
integral parts of geological mapping progranu. Qualitative 
interpretation of these naps and profiles assists in the 
identification of rocks. in mapping their distribution, in 
indicating sub-surface plutons and in revealing structural 
features such as faults. Quantitative interpretation provides 
depths to basement, dip and strike of dike-like features and 
estimates of magnetic susceptibility. 

. 

l 

Resolution 

Total Field Arcurnc? 

Range 

Internal Measuring Program 

1 ~ammn 

\ rrxding appears 1.5 seconds after 
depression of the Operate Switch 
and remains displayed for 2.2 SECNBI~C 
for a tmal of 3.7 second5 per single 
rcsding. Rccyclinp feature permits 
:njtomntic repetitive reading9 at 
j.7 second intervals. 

External Trigger 

Display 

. 

: 
Data Output 

Gradient Tolerance 

Power source 

External trigger input permits use 
of sampling intervals longer than 
3.7 seconds. 

5 digit LED (light emitting diode) 
readout displaying total magnetic 
field in gammas or normalized 
battery voltage. 

Multiplied precession frequency 
and gate time outputs for base 
station recording using interfac- 
ing optionally available from 
Scintrex. 

Up to 5000 gamas/meter. 

g alkaline “D” cells pmgide up 
to 25.000 readings at 25 C under 
reasonable signal”/noise conditions 
(less at lower temperatures). 
Premium carbon-zinc cells provide 
about 40% of this number. 

.%llSO* 

Harness 

Cmnidirectional, shielded, noise- 
cancelling dual coil, optimized 
for high gradient tolerance. 

Complete for operation with staff 
or back pack sensor. 

Operating Temperature Range -35Oc to +fJooc 

Sire Console. with batteries: 
80 x 160 x 250 m 

sensor: 80 I 150 mm 
Staff: SO x 1550 nvn (extended) 

30 x 660 mm (collapsed) 

Weights Console, with batteries: 1.8 kg 
sensor: 1.5 kg 
Staff: 0.6 kg 

3.0 Op~~SthQ hStWCliO~S 

3.1 Instrument Dascrlptlon 

The numbers in brackets refer to the features of the MP-2 shown 
in Figures 3. 4. and 5. 

(1) Sensor: Shielded, noise cancelling, dual coil type 
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EM16 SPECIFICATIONS 

MEASURED QUANTITY 

SENSITIVITY 

Inphase and quad-phase components 
of vertical magnetic field as a 
percentage of horizontal primary 
field. (i.e. tangent of the tilt 
angle and ellipticity). 

Inphase: +1505 

Quad-phase: -+ 402 

RESOLUTION 

OUTPUT Nulling by audio tone. Inphase in- 
dication from mechanical inclinometer 
and quad-phase from a graduated dial. 

OPERATING FREQUENCY 

OPERATOR CONTROLS 

POWER SUPPLY 

DIMENSIONS 

WEIGHT 

15-2s kHz VLF Radio Band. Station 
selection done-by means of plug-in 
units. 

ON/OFF switch, battery,test push 
button, station selector switch, 
audio volume control, quadrature dial, 
inclinometer. 

6 disposable 'AA' cells. 

42 x 14 x 9cm 

Instrument: 1.6 kg 

Shipping: S.5 kg 

GEONICS LIMI.TED 
1745 McyerwJr 01. Lhll 6 Mlrsls~.auJJ. Ontall” callacla L5T 1c-5 

Tat. L4l6l676.9580 
Telex 069c8688 
Cahks:Gm,ic., : 

-- 

OPERATING MANUAL 
. . 

for 

EM16 VLF-EM 
- 

:. 

Revised June.1983 



F 
‘psi 

. ..- --.-. .____ 

- _--.-- ---._ mm-_ __..- --.-_ _ _ .-- -..- 

.:.: f* 
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The following list of plug-ins arc the standard plug-in crystals pro- 
vided ‘with the EM16 for the various arca$ listed throughout the world. 

STATION FREQUENCY LOCAT I ON CO-ORDINATES KW 

., 

: 

. . 
&.. . -,. r ._I . . . . ‘. ..- 

Cutler, Maine 67Wl7-UN39 1000 
Rugby, England OlWll-s2N22 750 
Bordeaux, France OOW48-44ws so0 
He&eland, Norway 13EOl-66N2S 350 
Moscow, Russia 37EDl-ssN49 1000 

EmoFT 
N4A -- 
GBR 

M-0 
16.0 

E 
15.1 
16.4 

w.5 17.1 

m. -lirrb 24.0 Qltler, Maine 67Wl7-44N39 

E 
1000 

24.8 Seattle, Washington 121WSS-48Nl2 12s 
21.4 Annapolis, Maryland 76W27-38NS9 

GBR 
400 

16.0 bgby , !kgland OlWll-52N22 750 

MRlTi AMERICA Central 

-% ET-- 
Nss 21:4 

(Westcoast & Alaska) 

NAA -I-L&-zq.0 

!E 
24.0 
21.4 

NR4 23.4 

(Mexico) 

Cutler, Maine .67W17-44N39 1000 
Seattle, Washington 121WSS-4BN12 12s 
Annapolis, Maryland 76W27-38N59 400 

&tlcr, k!aine 
Seattle, WashinRtoi 

67W17-44N39 
121WSS-481512 

Annapolis, Mmyland 76w27-38~~9 
Lualualei, Hawaii 158w09-2lN2s 

1000 
12s 
400 
600 

23.4 
17.8 

N1.K 24.0 

Lualualci, I~IW;I i i 158W03-21NtS 
Cutler, &t~itlc b7W17-44NXl 
ScattIc, W:I~II~II~LOII ILIW55-48N12 

%Ulli AMERICA (North only) 

NAA ,_._ - -HTe z-4.0 

JAPAN 

z 
17.4 
22.3 

cwlcr, M-lint 67W17-44N39 

Yosami, Japan 137EOl-34NSB 
N.W. Cape, Australia 114E09-21S47 

Pi% (10%) 
Noise 

22.3 
17.4 

N.W. Cape, Qlstralin 114r%l-21S47 
Yosmi , Japan 137EOl-34NS8 

ASIA (East) 

NUT 17.4 
NWC 22.3 
w 17.1 

.---.- -~ -.-... - 

I I I’ :. ‘I “’ 

Yosami, Japan 137Ffll-34N58 
N.W. Cape, Australia 114E09-21547 
Moscw, Russ in 37EOl-SSN49 

eon 
1000 

I25 

1000 

50 
1000 

loon 
50 

50 
1000 
1000 

-__ 

--\ I-- -- -- -7---I: 
- ---7--- 

\ 
1  ̂ --- 

AUSTRALIA 

. -.-- - 

L l b*d 



, . 
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(1) Open both eyes. 

(2) Aim the hairline along the slope to the next station 
to about your eye level height above ground. 

13) Read on the left scale directly the distance necessa 
to measure alonq the slope to advance 100 (ft) horisz- 
tally. 

we feel that this will make your reconnaissance work easier. 
The outside scale on the,inclinometer is calibrated in degrees 
just in case you have use for it. _ 

PLOTTINC.THE RESULTS 

For easy int~pre~ti-anufthe-resrrfts-...it-isgood practice. 
to plot the actual curves directly on t.h.!+-l.ine-~. 
usinq suitablzc>les for the percentage readings. (Pig.151 
The horizontal scale should be the same as your other map.s on 
the area for convenience. 

A more convenient form of this data is easily achieved by 
transforming- the zero-crossings into peaks by means Of a 
simple numerical frlterir _ KJ technique. This technique is 
described hv D-C. Fraser in his Pi5 er "Contouring of VLF-Ep( - -1 -_-. ~~ 

. Geophysics, Vol. 34, NO. 6.‘ (December 1969)pp958-967. 
r:":",o;int of this paper is included in this manual for the _ 
convenience of the-user. 

This simple data manipulation procedure which can be imple- 
mented in the field produces VLF-EM data which can be contoured 
and as such provides a significant advantage in the evaluation 
of this data. 

- -____ _ _-.. _-- ..--- --.- I Ii 
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Orientation b Taking a Reading 

-Y The direction of the survey lines should be selected approxi- 
mately along the lines of the primary magnetic field 
anqles to the direction to.the station beinq used. 

ie;,riiqht 

starting the survey. the instrument can be used to orien+ --a- 
self in-that respect. 

c “,.L 

By turning the instrument sideways, the 
signal is minimum when the instrument is pointing towards the 
station, thus indicating that the magnetic field is at right 
angles to the receiving coil inside the handle.(Fig.ll). J 

To take a readihq, first orient the reference coil (in the 
lower end of the handle) along the maqnetic %. (Fig.121 
Swinq the instrument back and forth for minimum sound intensity 
in the speaker. Use the volume control to set the sound level 
for comfortable listening. Then use your left hand to adjust 
the quadrature component dial on the front left corner of the 
instrument to further minimize the sound. After finding the 
minimum signal strength on both adjustments, read the I-- 
mser by looking into the small lens. Also, mark/down the 
quadoing. 

While travelling to the next location you can, if you wish -.., 
keep the instrument in operating position. If fast changes in 

stations to pinpoint 

The dials inside the inclinometer are calibrated-in positive 
and ne ative cl 
f-ronr~e~r~~~e~~~e~~~on of travel, the polarities of the 

If the instrument is facing 180" 

readings will be reversed. Therefore, in the same area take 
the readings always facing in the same direction even when 
travelling in opposite way along the lines. 

The lower end of the handle, till 19 a rule. ooint towards 
The instrument .is so calsrated 

-the angles are oositiv= 
urn always in the same direction 
s on your notes,..maps, etc. 

THE INCLINOMETER DIALS 
! .  . 

4 
: 4 

.-- . 
/The riqht-hxnd scalelis.the in-e percentaqe(ie..Hs/Hp as 

il -pezc'&Z age) . Thispercentaqe is in fact the tanaent of Lh- --- 
d.ie.eawk. To compute the dip angle simply take the arc- 

C&&C 

w of the percentage reading divided by'100. Seehe 
conversion graph on the following page. 

left-hand scareSis the ss&ct of .the slope of the ground 
YOU &i-&e it to "calculate" your-distance to the 

next station alonq the slope of the terrain. 

-. -..-.. ..- - 
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Statement of Qualifications 

I, Lynn Grexton, graduated from the University of Waterloo, Waterloo, Ontario 

with an Honours Applied Bachelor of Science Degree, Earth Science major, in May 1980. 

I have worked as an exploration geologist for major companies and consulting firms 

in the Canadian Cordillera since that time. I have a direct interest of 100% in the 

DaVinci mineral claims discussed in this report. 

Vancouver, British Columbia 

November 30, 1994 
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Lynn Grexton, Geologist 
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