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1.0 EXECUTIVE SUMMARY 

Caracle Creek International Consulting Inc. ("CCIC") of Sudbury, Ontario, Canada was contracted by 

Valdez Gold Inc. ("VAZ") of Toronto, Ontario, Canada, to plan and execute a field program on the Flume 

Property consisting of an airborne gradient magnetic geophysical survey.   

The focus of this program was to improve the definition of geological boundaries and the structural 

framework on the Property.  This will be used to interpret geochemical soil data previous collected on the 

Property. 

The Flume Property covers the headwaters of Ten-Mile and Sestak Creeks approximately 8 km west of 

the Yukon River and 75 km south of Dawson City.   The Property is in the Dawson Mining District and 

the centre of the Property is located at 63o29’N Latitude and 140o03’ Longitude on NTS map sheets 

115N08, 115N09, 115O05 and115O12.  The Flume Property according to the Yukon Government Mining 

Recording Office is a contiguous block of 191 contiguous Quartz (mineral) exploration claims covering ~ 

3638 ha  (Table 3-1 and Figure 3-2).  These claims are 100% owned by Phelps Dodge Corporation of 

Canada Ltd. and are under option by Valley High Ventures Ltd and Valdez Gold Inc. 

Ten Mile Creek and Sestak Creek have been explored and worked for placer gold since the times of the 

original Klondike Gold rush in the early 1900’s.  Prior to the 1990’s little exploration appears to have 

occurred other than the discovery of a few gold veins showings to the north and south of the current 

Property.  The first mineral exploration work recorded on the Property occurred in 1998 when Phelps 

Dodge Corporation of Canada staked the first Flume claims.   From 1998 to 2000 Phelps Dodge 

conducted geological mapping, prospecting, ~ 60 line-km of soil surveying (200 m spaced lines and 100 

m spaced samples) and trenching. 

The Flume Property is underlain by a package of metamorphic rocks belonging to the Yukon-Tanana 

terrane.  The Yukon-Tanana terrane is comprised primarily of Palaeozoic greenschist to amphibolite 

grade sedimentary, volcanic and intrusive rocks thought to be a series of superimposed continental arcs 

(Bennett et al., 2010). 

The geology of the Flume Property has been subdivided into five main groups of rocks, in order of oldest 

to youngest: (1) Siliciclastic meta-sedimentary rocks -  interlayered quartzo-feldspathic units, (2) Calc-

silicate meta-sedimentary rocks – interlayered marble, amphibolite and calc-silicate units, (3) Orthogneiss 

– interlayered granitoid feldspar augen gneiss and gabbroic/dioritic gneiss, (4)Biotite quartz monzonite – 
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quartz monzonite to granite, locally sheared, and (5) Late dykes – mafic lamprophyric dykes and rhyolite 

to dacite quartz phryric dykes. 

The original deposit model used by Phelps Dodge and Teck to stake the original claims in the Ten Mile 

Creek area was that of the “Pogo” Model or Thermal Aureole Gold (“TAG”) (now termed Intrusion 

Related Gold Systems “IRGS”) Model.  These models assume that gold mineralization is in close 

association to an orogenic granitic intrusion (i.e. the Yukon Whitehorse/Cassiar suite or Tombstone suite) 

and associated Bi, Te+/-W.  The White Gold discovery has changed the model as there isn’t a definite 

association of an orogenic granitic in the White Gold area.  Gold mineralization appears to be largely 

structurally controlled with associated As-Sb+/-Hg+/-barite (Bennett, et al., 2010).  The important 

structures observed in the White Gold area are: (1) NW and WNW trending bounding structures, (2) N 

and NNW trending structures that host mineralization, and (3) W and WSW structures that are coeval and 

locally host mineralization (Bennett, et al., 2010). 

CCIC conducted a field program which began on June 12th and ended on September 11th, 2010.  This 

program was primarily focussed on collecting augered soil samples from the entire Property on a 40 m x 

160 m grid.  Along with the soil sampling a geological mapping was conducted as well as the GPS 

surveying of existing claim posts. 

A 3000 x 700 m long NW trending coincident Au-As-Pb soil anomaly was identified on the southern 

portion of the Property within meta-sedimentary rocks.  This anomaly is spatially related to a sheared 

granite body.  On the northern half of the Property several As in soil anomalies occur which coincide 

locally with Au and Pb locally.  These northern anomalies occur within meta-sedimentary rocks and at the 

margins of biotite quartz monzonite bodies.  There is clearly a spatial relationship with Au-As-Pb with the 

Cretaceous granitic intrusive rocks on the Property.  However, the NW trend to the southern anomaly 

indicates a structural control on potential mineralization and as this soil anomaly is best defined by 

anomalous gold it represents the best drill target on the Property. 

A reconnaissance drilling program of at least 2000 m is recommended to test the soil anomalies defined in 

2010.  Oriented core is also strongly suggested in order to improve definition of the geological model for 

mineralization and improve drill targeting. 
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2.0 INTRODUCTION 

Caracle Creek International Consulting Inc. ("CCIC") of Sudbury, Ontario, Canada was contracted by 

Valdez Gold Inc. ("VAZ") of Toronto, Ontario, Canada, to plan and execute a field program on the Flume 

Property consisting of an airborne gradient magnetic geophysical survey.   

The focus of this program was to improve the definition of geological boundaries and the structural 

framework on the Property.   

3.0 PROPERTY DESCRIPTION AND LOCATION 

3.1 Location 

The Flume Property covers the headwaters of Ten-Mile and Sestak Creeks approximately 8 km west of 

the Yukon River and 75 km south of Dawson City (Figure 3-1).   The Property is in the Dawson Mining 

District and the centre of the Property is located at 63o29’N Latitude and 140o03’ Longitude on NTS map 

sheets 115N08, 115N09, 115O05 and115O12. 

3.2 Description and Ownership 

The Flume Property according to the Yukon Government Mining Recording Office is a contiguous block 

of 191 contiguous Quartz (mineral) exploration claims covering ~ 3638 ha  (Table 3-1 and Figure 3-2).  

These claims are 100% owned by Phelps Dodge Corporation of Canada Ltd. and are under option by 

Valley High Ventures Ltd and Valdez Gold Inc. 
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Table 3-1.  Flume Property active quartz claims as of December 1, 2010. 
Grant 
Number District 

Claim 
Name 

Claim 
No. 

 Recording 
Date 

Staking 
Date 

Expiry 
Date 

NTS Map 
Number  Claim Owner 

YC07383 Dawson Flume 1 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07384 Dawson Flume 2 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07385 Dawson Flume 3 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07386 Dawson Flume 4 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07387 Dawson Flume 5 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07388 Dawson Flume 6 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07389 Dawson Flume 7 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07390 Dawson Flume 8 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07391 Dawson Flume 9 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07392 Dawson Flume 10 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07393 Dawson Flume 11 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07394 Dawson Flume 12 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07395 Dawson Flume 13 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07396 Dawson Flume 14 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07397 Dawson Flume 15 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07398 Dawson Flume 16 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07399 Dawson Flume 17 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07400 Dawson Flume 18 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07401 Dawson Flume 19 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07402 Dawson Flume 20 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07403 Dawson Flume 21 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07404 Dawson Flume 22 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07405 Dawson Flume 23 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07406 Dawson Flume 24 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07407 Dawson Flume 25 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07408 Dawson Flume 26 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07409 Dawson Flume 27 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07410 Dawson Flume 28 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07411 Dawson Flume 29 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07412 Dawson Flume 30 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07413 Dawson Flume 31 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07414 Dawson Flume 32 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07415 Dawson Flume 33 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07416 Dawson Flume 34 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07417 Dawson Flume 35 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07418 Dawson Flume 36 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07419 Dawson Flume 37 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07420 Dawson Flume 38 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07421 Dawson Flume 39 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07422 Dawson Flume 40 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07423 Dawson Flume 41 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07424 Dawson Flume 42 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07425 Dawson Flume 43 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07426 Dawson Flume 44 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07427 Dawson Flume 45 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07428 Dawson Flume 46 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07429 Dawson Flume 47 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07430 Dawson Flume 48 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07431 Dawson Flume 49 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07432 Dawson Flume 50 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07433 Dawson Flume 51 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07434 Dawson Flume 52 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07435 Dawson Flume 53 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07436 Dawson Flume 54 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07437 Dawson Flume 55 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07438 Dawson Flume 56 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07439 Dawson Flume 57 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07440 Dawson Flume 58 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07441 Dawson Flume 59 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07442 Dawson Flume 60 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07443 Dawson Flume 61 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07444 Dawson Flume 62 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07445 Dawson Flume 63 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07446 Dawson Flume 64 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07447 Dawson Flume 65 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07448 Dawson Flume 66 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
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YC07449 Dawson Flume 67 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07450 Dawson Flume 68 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07451 Dawson Flume 69 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07452 Dawson Flume 70 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07453 Dawson Flume 71 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07454 Dawson Flume 72 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07455 Dawson Flume 73 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07456 Dawson Flume 74 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07457 Dawson Flume 75 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07458 Dawson Flume 76 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07459 Dawson Flume 77 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07460 Dawson Flume 78 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07461 Dawson Flume 79 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07462 Dawson Flume 80 02/07/1998 28/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07463 Dawson Flume 81 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07464 Dawson Flume 82 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07465 Dawson Flume 83 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07466 Dawson Flume 84 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07467 Dawson Flume 85 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07468 Dawson Flume 86 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07469 Dawson Flume 87 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07470 Dawson Flume 88 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07471 Dawson Flume 89 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07472 Dawson Flume 90 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC07473 Dawson Flume 91 02/07/1998 27/06/1998 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12438 Dawson Flume 92 11/09/1998 04/09/1998 11/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC12439 Dawson Flume 93 11/09/1998 04/09/1998 11/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC12440 Dawson Flume 94 11/09/1998 04/09/1998 11/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC12441 Dawson Flume 95 11/09/1998 04/09/1998 11/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC12442 Dawson Flume 96 11/09/1998 04/09/1998 11/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC12443 Dawson Flume 97 11/09/1998 04/09/1998 11/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC12444 Dawson Flume 98 11/09/1998 04/09/1998 11/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC12445 Dawson Flume 99 11/09/1998 04/09/1998 11/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC12446 Dawson Flume 100 11/09/1998 04/09/1998 11/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC12447 Dawson Flume 101 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12448 Dawson Flume 102 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12449 Dawson Flume 103 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12450 Dawson Flume 104 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12451 Dawson Flume 105 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12452 Dawson Flume 106 11/09/1998 04/09/1998 11/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC12453 Dawson Flume 107 11/09/1998 04/09/1998 11/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC12454 Dawson Flume 108 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12455 Dawson Flume 109 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12456 Dawson Flume 110 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12457 Dawson Flume 111 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12458 Dawson Flume 112 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12459 Dawson Flume 113 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12460 Dawson Flume 114 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12461 Dawson Flume 115 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12462 Dawson Flume 116 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12463 Dawson Flume 117 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12464 Dawson Flume 118 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12465 Dawson Flume 119 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12466 Dawson Flume 120 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12467 Dawson Flume 121 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12468 Dawson Flume 122 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12469 Dawson Flume 123 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12470 Dawson Flume 124 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12471 Dawson Flume 125 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12472 Dawson Flume 126 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12473 Dawson Flume 127 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12474 Dawson Flume 128 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12475 Dawson Flume 129 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12476 Dawson Flume 130 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12477 Dawson Flume 131 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12478 Dawson Flume 132 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12479 Dawson Flume 133 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12480 Dawson Flume 134 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12481 Dawson Flume 135 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
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YC12482 Dawson Flume 136 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12483 Dawson Flume 137 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12484 Dawson Flume 138 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12485 Dawson Flume 139 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12486 Dawson Flume 140 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12487 Dawson Flume 141 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12488 Dawson Flume 142 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12489 Dawson Flume 143 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12490 Dawson Flume 144 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12491 Dawson Flume 145 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12492 Dawson Flume 146 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12493 Dawson Flume 147 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12494 Dawson Flume 148 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12495 Dawson Flume 149 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12496 Dawson Flume 150 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12497 Dawson Flume 151 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12498 Dawson Flume 152 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC12499 Dawson Flume 153 11/09/1998 04/09/1998 11/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC17454 Dawson Flume 156 13/09/1999 04/09/1999 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC17455 Dawson Flume 157 13/09/1999 04/09/1999 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC17456 Dawson Flume 158 13/09/1999 04/09/1999 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC17457 Dawson Flume 159 13/09/1999 04/09/1999 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC17458 Dawson Flume 160 13/09/1999 04/09/1999 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC17459 Dawson Flume 161 13/09/1999 04/09/1999 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC17460 Dawson Flume 162 13/09/1999 04/09/1999 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC17461 Dawson Flume 163 13/09/1999 04/09/1999 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC17462 Dawson Flume 164 13/09/1999 04/09/1999 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC17463 Dawson Flume 165 13/09/1999 04/09/1999 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC17464 Dawson Flume 166 13/09/1999 04/09/1999 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC17465 Dawson Flume 167 13/09/1999 04/09/1999 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC17466 Dawson Flume 168 13/09/1999 04/09/1999 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC17467 Dawson Flume 169 13/09/1999 04/09/1999 13/09/2016 115N08 Phelps Dodge Corp. - 100% 
YC17468 Dawson Flume 170 13/09/1999 04/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17469 Dawson Flume 171 13/09/1999 04/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17484 Dawson Flume 186 13/09/1999 07/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17485 Dawson Flume 187 13/09/1999 07/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17486 Dawson Flume 188 13/09/1999 07/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17487 Dawson Flume 189 13/09/1999 07/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17488 Dawson Flume 190 13/09/1999 07/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17489 Dawson Flume 191 13/09/1999 07/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17490 Dawson Flume 192 13/09/1999 07/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17491 Dawson Flume 193 13/09/1999 07/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17492 Dawson Flume 194 13/09/1999 07/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17493 Dawson Flume 195 13/09/1999 07/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17494 Dawson Flume 196 13/09/1999 07/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17495 Dawson Flume 197 13/09/1999 07/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17496 Dawson Flume 198 13/09/1999 07/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17497 Dawson Flume 199 13/09/1999 07/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17498 Dawson Flume 200 13/09/1999 07/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17499 Dawson Flume 201 13/09/1999 07/09/1999 13/09/2016 115O05 Phelps Dodge Corp. - 100% 
YC17544 Dawson Flume 246 13/09/1999 02/09/1999 13/09/2016 115N09 Phelps Dodge Corp. - 100% 
YC17545 Dawson Flume 247 13/09/1999 02/09/1999 13/09/2016 115N09 Phelps Dodge Corp. - 100% 
YC17546 Dawson Flume 248 13/09/1999 02/09/1999 13/09/2016 115N09 Phelps Dodge Corp. - 100% 
YC17547 Dawson Flume 249 13/09/1999 02/09/1999 13/09/2016 115N09 Phelps Dodge Corp. - 100% 
YC17569 Dawson Flume 271 13/09/1999 02/09/1999 13/09/2016 115N09 Phelps Dodge Corp. - 100% 
YC17571 Dawson Flume 273 13/09/1999 02/09/1999 13/09/2016 115N09 Phelps Dodge Corp. - 100% 

Total 191 Claims 
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4.0 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE, AND 

PHYSIOGRAPHY 

4.1 Access 

The Flume Property can be accessed by a series of rough roads/trails which emanate from a Placer 

Mining Camp along Ten Mile Creek ~ 2 km NE of the Property.  This Placer Camp (called the “No-Name 

Camp”) is serviced by an airstrip at the confluence of Ten Mile Creek with the Sixty Mile River, ~ 7 km 

to the NE and by a barge landing at the confluence of the Sixty Mile River with the Yukon River 12 km 

to the NE of the Flume Property.  Generally, bulk fuel and large machinery are barged to the area along 

the Yukon River directly from Whitehorse, although the timing for this is difficult as the route to the 

Camp requires a fording of the Sixty Mile River which is usually only passable in late summer or fall.   

4.2 Physiography, Climate and Vegetation 

The Property is situated within the Klondike Plateau which is one of the few areas within Canada was not 

glaciated during the last ice-age.  As such the topography is generally subdued with gentle rolling hills 

and ridges which are dissected by V-shaped valleys which tend to steepen at the valley bottoms.  

Elevations range from 400 to 1200 m above sea level on the Property 

The climate in this area is considered subarctic-semiarid.  Generally, the ground is frost-free from mid-

June to mid-September with permanent snow commonly falling by late September.   The area experiences 

a wide range of temperatures surpassing 30 °C in most summers and dropping below −40 °C in winter.  

Snowfall averages 160 cm in the Dawson City area.  North facing slopes, narrow valleys and valley 

bottoms are generally underlain by a layer of permafrost. 

Vegetation varies greatly on the Property from mature coniferous forests on south facing slopes to sub-

alpine shrubs, alder and grasses along ridge tops.  On north facing permafrost slopes thick moss (0.5 to 1 

m) and sparse stunted black spruce generally occur. 

5.0 PROPERTY HISTORY 

Ten Mile Creek and Sestak Creek have been explored and worked for placer gold since the times of the 

original Klondike Gold rush in the early 1900’s.  Prior to the 1990’s little exploration appears to have 
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occurred other than the discovery of a few gold veins showings to the north and south of the current 

Property.   

The first mineral exploration work recorded on the Property occurred in 1998 when Phelps Dodge 

Corporation of Canada staked the first Flume claims.   From 1998 to 2000 Phelps Dodge conducted 

geological mapping, prospecting, ~ 60 line-km of soil surveying (200 m spaced lines and 100 m spaced 

samples) and trenching. 

During the time the Phelps Dodge was active on the Flume Property, Teck Exploration staked and 

operated on adjacent claims blocks to the northwest (Jual and Val claims) and to the east (Ten Claims), 

where they also conducted mapping, prospecting, geochemical soil surveying and trenching. 

In 2003, Fjordland Exploration Inc. optioned both the Teck and Phelps Dodge property packages and 

compiled the data collected by both Phelps Dodge and Teck but conducted no field work. 

In 2007, Goliath Resources optioned the Flume Property from Phelps Dodge and conducted an 

exploration program using a power auger to test some of the geochemical soil anomalies.  No data was 

reported from this program. 

5.1  Phelps Dodge Corporation of Canada (1998-2000) 

Phelps Dodge originally staked the Flume claims based on an analysis of Yukon Government Regional 

Stream Sediment data, the presence of a Cretaceous intrusion on regional geology maps, and the presence 

of placer gold mining operations along Ten Mile Creek.  The exploration model being followed at the 

time was for “Pogo” style deposits. 

Work in 1998 consisted of prospecting, reconnaissance soil lines, and stream sediment sampling.  This 

work resulted in the collection of 10 silt samples greater than 10 ppb gold with associated elevated arsenic 

(15.6- 275.7 ppm) and a loosely defined 500 x 700 m gold and arsenic in soil anomaly (> 10 ppb and 15 

ppm respectively). 

A follow-up soil survey was conducted in 1999 along with prospecting a geological mapping.  A total of 

685 soil samples were collected in two separate grids of 200 m spaced E-W oriented lines and 100 m 

sample spacing.  From this sampling, 49 samples returned > 40 ppb Au and 62 samples > 400 ppm As 

defining two separate Au-As coincident soil anomalies which spanned the length of both grids in a N-S 

direction.  This anomaly stretched for ~ 6-7 km collectively.  Rock sampling only returned 5 samples 
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from the 58 collected which returned > 200 ppb Au and 16 > 400 ppm As.  The highest gold assay 

returned from the rock sampling was 1054 ppb and the highest arsenic value returned 70644 ppm. 

Trenching and structural mapping was completed in 2000 to investigate several of the centers of the Au-

As soil anomalies on the south soil grid.  Several test pits were excavated on the north grid.  Overall 

samples collected from the trenches and test pits returned low but anomalous Au and As assay values (> 

50 ppb Au and >100 ppm) with a few notable exceptions.   

• Trench TR-01 returned 0.5 g/t Au over a 2m chip sample, 

• Trench TR-03 returned 0.5 g/t Au and 0.15% As over 2 m, 

• Trench TR-05 returned 1.2 g/t Au, 19.8 g/t Ag, 0.7% Pb, 1.0% Zn over 6 m 

One grab sample collected from the mineralized interval in Trench TR-05 also returned the highest gold 

assay collected on the Flume Property of 3.6 g/t Au.  This trench was by far the most successful trench 

from the work conducted by Phelps Dodge.  The mineralization in this trench is hosted by calcareous 

rocks which are skarnified and intruded locally by granitic dykes.  This area is also interpreted to be near 

the contact with a foliated Cretaceous granite body. 

6.0 GEOLOGICAL SETTING 

6.1 Regional Geology 

The Flume Property is underlain by a package of metamorphic rocks belonging to the Yukon-Tanana 

terrane.  The Yukon-Tanana terrane is comprised primarily of Palaeozoic greenschist to amphibolite 

grade sedimentary, volcanic and intrusive rocks thought to be a series of superimposed continental arcs 

(Bennett et al., 2010).  This arc assemblage is separated from North American rocks by the oceanic Slide 

Mountain terrane, an ocean which is thought to have closed in the late Permian to early Triassic.  The 

Yukon-Tanana terrane is the oldest of the Intermontane terranes and current interpretations suggest that it 

underlies the Mesozoic Stikine and Quesnel island arc terranes which occur predominantly in British 

Columbia (Bennett et al., 2010; Figure 6-1). 

The Stikine and Quesnel island arcs collapsed and merged during the Early Jurassic and it is interpreted 

that that the Yukon-Tanana terrane was exhumed at this time.  This event was then followed by the 
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closing of the Slide Mountain ocean and the accretion of the exotic island arc terranes to North America 

in the Middle Jurassic (Bennett et al., 2010).  

Following the accretion of the Yukon-Tanana terrane to North America major NW trending strike-slip 

faults developed (i.e. the Tintina and Teslin Faults) due to NE directed compression and NW extension.  

The Cretaceous intrusions (Whitehorse/Cassiar suite) that cut the Yukon-Tanana rocks were emplaced 

during this transpressive event. 

Finally, the youngest package of rocks in the region is represented by the late Cretaceous Carmacks 

Group consisting of bi-modal volcanic rocks and dykes.  These dykes occur in a N-S orientation.  

6.2 Property Geology 

The geology of the Flume Property has been subdivided into five main groups of rocks, in order of oldest 

to youngest (Figure 6-2): 

1. Siliciclastic meta-sedimentary rocks -  interlayered quartzo-feldspathic units, 

2. Calc-silicate meta-sedimentary rocks – interlayered marble, amphibolite and calc-silicate units 

3. Orthogneiss – interlayered granitoid feldspar augen gneiss and gabbroic/dioritic gneiss, 

4. Biotite quartz monzonite – quartz monzonite to granite, locally sheared 

5. Late dykes – mafic lamprophyric dykes and rhyolite to dacite quartz phryric dykes. 

Unit 1 is comprised mainly of muscovite-quartz-feldspar schist, quartzite, biotite quartz schist, and 

feldspar-garnet-biotite schist which appear to be metamorphosed (upper greenschist to lower amphibolite) 

clastic sedimentary rocks.  Locally, layers which appear to have remnant “phenocrysts” represented by 

discrete lenses chlorite and/or biotite within muscovite-quartz schist occur and may be tuffaceous layers 

or altered volcanic flows. 

Unit 2 is characterized by marble and calc-silicate layers which are associated with amphibolite layers 

(common association observed along Ten Mile Creek NE of the Property).  These calcareous layers are 

found locally within Unit 1 and vice-versa. 

Unit 3 appears to overlie Units 1 and 2 along a shallow angle shear zone on the west side of the Property 

and on the east side of the Property occurs adjacent to the granitic rocks of Unit 4.  Unit 3 is dominantly 

composed of highly deformed granitoid feldspar augen gneisses which are well layered and highly  



Colpron et al. (2007) – GSA Today, v. 17, no. 4

Figure 6-1. Regional geology of the Canadian Cordillera and the location of the Flume Property within the
                   Yukon-Tanana terrane.

Flume Property
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variable in texture and composition.   Layers are commonly 10-20 cm thick with variations in mafic 

mineral content (chlorite+/-biotite+/-hornblende) from <5% to 50% and augen feldspar augen ranging 

from 1 mm to 3 cm in length. 

These first three units belong to the Yukon-Tanana terrane with the sedimentary rocks likely to be Nasina 

assemblage (Nisling terrane) and the orthogneiss belongs to the Pelly Gneiss Suite. 

Unit 4 is generally a non-deformed equigranular biotite quartz monzonite to granite which intrudes the 

Yukon-Tanana terrane rocks.  On the southwest corner of the Property a variably foliated/sheared granite 

stock occurs with foliated aplite dyklets and grades into completely un-foliated granite of identical 

composition locally.  At its eastern margin it has clearly altered and skarnified the marble and calc-silicate 

units that are adjacent to it and may be responsible for the Au-Ag-Pb-Zn mineralization found in TR-05.  

It is possible that the “orthogneiss” mapped on the eastern side and east of the Property which is adjacent 

to the main biotite quartz monzonite body in the area is also merely sheared equivalent of the quartz 

monzonite.   Unit 4 is interpreted to be Cretaceous in age and part of the Whitehorse/Cassiar suite of 

intrusions which are common in the region. 

Unit 5 is a series of late dykes which cut all other units in the area and appear in the aeromagnetic data as 

either north trending lows or highs depending on the rock type.  A strong NNE trending magnetic high 

which runs through the middle of the Flume Property was observed along Ten Mile Creek to be a series 

of highly magnetic fine grained mafic or lamprophyric dykes rarely more than 1 m wide.  On the east side 

and east of the Property an array of NNW trending rhyolite to dacite (rarely andesite) quartz-feldspar 

phyric dykes occur. 

7.0 EXPLORATION 

CMG Airborne was contracted to conduct an airborne gradient magnetic geophysical survey over the 

entire Flume Property.  The survey began on May 9th, 2010 and ended on May 16th, 2010.  A total of 1420 

line-km were flown.  The geophysical report is contained in Appendix 1 of this report. 

8.0 CONCLUSIONS 

The most readily apparent features in the magnetic data are numerous north trending lows and two highs 

which appear to correspond to late Tertiary dykes, either mafic/lamprophyre or felsic.  In addition, there 
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appears to be several north trending faults associated with the dykes and several NE trending structures 

which appear to offset some of the dykes.  The north trending faults appear to truncate the NW trending 

gold and arsenic in soil anomalies from the historical soil data. 

9.0 RECOMMENDATIONS 

CCIC recommends conducting a detailed geochemical soil survey to augment the historical soil data and 

geological mapping.  The mapping together with the geochemical and geophysical data should provide 

adequate information to develop drilling and trenching targets. 

10.0 DISBURSEMENTS 

Expenditures for the 2010 geophysical survey totaled $141,550.00 of which the entire amount is to be 

applied for assessment. 

 

 

11.0 STATEMENT OF AUTHORSHIP 

This Report, titled “Geophyscial Report, Flume Property, Yukon Territory, Canada”, and dated March 

24th, 2011 was prepared and signed by the following authors: 

 

“Stephen Wetherup” 

 
__________________________ 
Stephen Wetherup, B.Sc., P.Geo. 
March 24th, 2011 
Vancouver, British Columbia 
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1.0 Introduction 
 
Canadian Mining Geophysics Ltd. (CMG) has flown a helicopter-borne magnetic gradiometer & VLF-EM 
survey for Valdez Gold Inc. near Dawson City, Yukon. 
 
The survey, consisting of a total of 1,420 line-kilometers (l-km), was started on May 9th, 2010 and was 
completed on May 16th, 2010. 
 
The survey was flown using the WGS-84 Datum and UTM Projection, Zone 7 North. The final database 
was converted to the NAD-83 Datum and UTM Projection, Zone 7 North using Geosoft Oasis Montaj. All 
map products were processed and are presented in the NAD-83 Datum. 
 
The CMG magnetic gradiometer consists of three (3) potassium magnetometer sensors separated 
approximately three (3) meters (m) apart. Measured gradients include the vertical and transverse 
(cross-line) horizontal. The parallel (in-line) horizontal gradient is calculated and is possible because of 
the close separation of the magnetometer readings (~3 m) along the flight line. 
 
The CMG system also records two VLF-EM measurements from approximately orthogonal VLF 
transmitting stations – normally Cutler, Maine and Jim Creek, Seattle, both in the United States. 
 
This report describes the Survey Area in Section 2, Survey Procedures & Personnel in Section 3, 
Equipment in Section 4, Deliverables in Section 5, Processing in Section 6, and Interpretation in Section 
8. 
 
Appendix A contains a list of the survey outline points in NAD-83, Zone 7 N. 
 
Appendix B contains a list of the digital database columns, the database of which is included with this 
report to Valdez Gold Inc. 
 

2.0 Property Description 
 
The Flume property is located ~70 km south-southwest of Dawson City, Yukon.  Access to the property 
is very limited with no roads in the surrounding area. The property is in average topography with 
elevations ranging from 600 to 1,100 meters. The survey area is centered at latitude 63o 28’ 11” & 
longitude 140o 02’ 39”.  
 
The survey polygon covered a number of mineral claims which are contiguous (Figure 2). The property 
claims (See Appendix D) are held by the following owner: 
 
Micheal Skead 
800 – 372 Bay Street 
Toronto, Ontario 
M5H 2W9 
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The base of operations was in Dawson City, Yukon which was located about 70 km north-northeast of 
the Flume survey area. The aircraft was fueled out of a temporary fuel cache set up closer to the 
survey area. 
 
 

 
Figure 1 - Regional location of the Flume survey area. 



 
HELICOPTER MAGNETIC  GRADIOMETER & VLF-EM SURVEY 

 
 

 
Page 6 of 34 JOB 2010-002 

 
Figure 2 – Flume property with topographic contours and mineral claims. 



 
HELICOPTER MAGNETIC  GRADIOMETER & VLF-EM SURVEY 

 
 

 
Page 7 of 34 JOB 2010-002 

 
Figure 3 - Flight path & survey outline of the Flume survey area. 
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3.0 Property Geology (MINFILE report 115N110) 
 
The Flume area is underlain by Devonian, Mississippian and possibly older (?) schist, gneiss and minor 
marble of the Yukon Tanana Terrane which have been intruded by a mid-Cretaceous aged biotite-
quartz monzonite stock and later quartz feldspar porphyry dykes. No dykes have yet been identified on 
the Val/Jual claims. 
 
Teck and Phelps Dodge’s exploration work in the area identified five anomalous zones in proximity to 
this occurrence location. They are from north to south Teck’s Cupid zone (5 km northwest) and Jual 
Vein system (2.5 km northwest); Phelps Dodge’s Grid A (1.5 km west) and a zone of pervasive 
silicification immediately southwest of the occurrence location; and Teck’s Ten and Ten West Grids (1.5 
km southeast and 2.5 km south, respectively). 
 
Extensive quartz vein, stockwork and silicified quartz monzonite float underlie a 1.4 x 0.6 km area of 
northwest trending, Au in soils anomalies (values to 670 ppb) in the area known as the Jual Vein 
system. Float samples of vuggy quartz and quartz stockwork with minor galena returned several values 
in the 8 – 16 g/t Au range. Trenching of lower order gold in soil anomalies, peripheral to the above, 
returned 1.6 g/t Au over 25 m including 11.1 g/t Au over 3 m and 1.0 g/t over 19 m including 8.5 g/t 
over 1.5 m. 

4.0 Survey Procedures & Personnel 
 
The survey was flown according to the specifications outlined in Table One. The survey lines (as flown) 
were trimmed within a Geosoft database to the survey polygon plus 100m. This resulted in the number 
of l-km as described in Table One. 
 
Nominal bird height was 64 m. In some cases the bird height was higher, especially in areas where the 
cliffs made it difficult to climb and descend quickly. Over flatter areas, the bird height was closer to 40 
m. 
 
Nominal survey speed was approximately 100 km/hr. Sampling of all data, including GPS, occurred at a 
10 Hz rate. Therefore the approximate lateral distance between readings was 2.5-3.0 m. 
 
Real-time helicopter navigation was possible using the AgNav system. GPS sensor positioning was 
provided using a Novatel 10-channel receiver set to the CD-GPS mode (western zone). This mode is 
considered the most accurate in Canada and provides real-time accuracy of ~ 1-5 m. The GPS antenna 
was installed on top of the gradiometer bird, near the center (length-wise) of the housing. 
 
A radar altimeter was connected to the skid gear of the helicopter and provided a measurement of 
distance above ground for the pilot to navigate by. Inside the helicopter the radar altimeter had a 
digital readout attached to the dash board. 
 
Approximately one hour before the survey began, the base station magnetometer initialized and a VLF 
sensor attached. All transmitting VLF stations were scanned and the two stations with the strongest  
signal selected. The selected stations were then relayed to the operator who set them in the helicopter 
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data system for recording during flight. The base station was turned off after the crew landed and 
contacted the processor. 
 
(Table 2 provides a listing of all personnel involved in the project, their respective positions and a brief 
description of their roles and responsibilities throughout the survey. 
 
Final data processing was carried out under the supervision of: 
 

Sean Scrivens 
Canadian Mining Geophysics Ltd. 
Manager of Processing & Interpretation 
7696 Fairhurst Dr., Kemptville, Ontario  
Canada, K0G 1J0. 

 
Table 1 - Survey Area Specifications 

Area Line Direction Line Spacing Number of km 

Flume 
N45oE 50 m lines 1,287 km 

N135oE 500 m lines 133 km 

 
 
Table 2 - List of Survey Personnel 

Individual Position Description 

Rick Klassen Pilot Flew the helicopter. 
 

Rob Wittmack 
 

Aircraft Mechanic Ensure helicopter maintenance is performed. 

Dan LeBlanc Operator In-flight quality control & maintenance of the 
system and ancillary equipment. 
 

Pawel Starmach Processor On-site data processing. 
 

Sean Scrivens Final Processing & 
Reporting 

Integration of field data into Geosoft database and 
generation of grids, profiles, map products and 
logistics report write-up. 
 

Sean Scrivens Interpretation Final review of data interpretation write-up and 
recommendations 
 

Michael Skead Client Representative President & CEO of Max Investments on behalf of 
Valdez Gold Inc. 
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5.0 Equipment 

5.1 The Helicopter 
 
The helicopter used was a Eurocopter AStar Aerospatial 350 B2 with registration C-GPWO, owned and 
operated by Vancouver Island Helicopters (VIH). An AStar B2 is shown in Figure 4. 
 
Installation of the ancillary equipment was performed in Dawson City, Yukon. The mag bird was 
assembled at the base of operations followed by two short test flights to ensure the system was 
operational. Surveying commenced immediately. 
 
The gradiometer system was attached to the helicopter by a 30 m long tow cable. The tow cable 
contains a Kevlar strength member and a weak link. The tow cable also contains the power and signal 
wires. 
 

 

 
Figure 4 - The survey used an AStar B2 as shown above. 
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5.2 The Gradiometer 
 
The CMG magnetic gradiometer (Figure 5) is based on GEM System potassium magnetometers. These 
sensors are preferred over the cesium optically pumped sensors because they have a lower effective 
noise level (better for gradient measurements) and a much lower heading error (less absolute 
correction required from line to line). 
 
Three sensors are also preferred over the normal four sensor arrays featured on systems that measure 
all three magnetic gradients. CMG measures the vertical gradient from the top sensor and the average 
of the two bottom sensors located 2.95 m apart and the cross-line (or transverse) gradient from the 
two side sensors located 3.45 m apart. The in-line gradient is actually calculated from successive 
measurements of the average of the two side sensors given the fact that measurements along the 
flight line are acquired at approximately the same distance as the sensor separation of the bird.  
 
Computing the in-line gradient as opposed to measuring it directly using an additional sensor has some 
important advantages. Firstly, and most importantly, by having only three magnetometer sensors, they 
can all be placed at the front of the bird and the magnetically noisy electronics (including the tow 
cable) can all be placed at the back of the bird so that the distance between sensors and electronics is 
maximized. Secondly, the computed in-line measurement has effectively no heading error (the readings 
are measured from the same sensors and are constant across such a short distance), and is relatively 
free from diurnal variations in the magnetic field, given the short time interval (0.1 sec) between 
readings. 
 

 
Figure 5 - The CMG tri-axial magnetic gradiometer. 
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Table 3 - Specifications for the CMG Magnetometer Section 

Sensitivity: +/- 0.001 nT 

Absolute accuracy: +/- 0.5 nT over operating range maximum 

Sample rate: 10 Hz (0.1 sec) 

Dynamic range: 30,000 to 90,000 nT, 5,000 nT/m gradient 

Heading error: +/-0.15 nT maximum for all sensor orientations 

Operating temperature: -32o C to +40o C normally 

Tuning method: Dynamic re-starting at 30,000 nT 

Volume of sensor: 70 mm3 
 
 
The magnetometer data is collected at a rate of 10 Hz. The frequency from each sensor is counted 
separately within the digital electronic section located approximately 4.5 m away from the sensors in 
the middle of the bird. The combined data stream (including mag, gps, vlf and radar information) is 
then sent up the tow cable to the data acquisition system in the helicopter. Specifications for the 
magnetometer sensors are given in Table 3. 
 

5.3 The Magnetometer Bird 
 
The magnetometer frame is constructed from fiberglass and the sensor housings are made from 
Kevlar. The horizontal displacement between magnetometer sensors is 3.45 m. The vertical separation 
is 2.95 m. The length of the bird is 5.3 m and weighs approximately 180 kg. The bird can be separated 
into two sections and the magnetometer arms removed for easy transportation. 
 

5.4 The VLF-EM System 
 
The CMG gradiometer contains two VLF (very low frequency) EM receivers that can be tuned to any of 
the operational VLF transmitters worldwide. In general, two orthogonal stations are chosen such as La 
Moure (25.2 kHz) and Jim Creek Seattle (24.8 kHz). 
 
Measurements of the in-phase, quadrature-phase and total field are taken at a 10 Hz sample rate. The 
in-phase measurement is easily affected by variations in the sensor orientation and may not be useful 
in areas of rugged topography or where bird movement is significant. The quadrature-phase 
measurements are dependent on bird direction so alternating lines are sign inverted. The results can 
be gridded and provide the locations of weak conductors, given the high relative frequency of the 
transmitter station. 
 
The measured VLF components are converted into a digital signal and then appended to the data string 
in the main magnetometer console. This entire data string is then transmitted up the tow cable to the 
data acquisition system in the helicopter. 
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Due to the lagre distance to the nearest VLF station, the signal degradation was too high to produce 
any usable data throughout the survey. For the reason, no VLF products were produced. As the power 
output and function of the transmitting stations are out of CMG’s control, VLF data is collected on a as 
is basis.  
 

5.5 The Magnetometer Base Station 
 
A GSM-19 base station was used to record variations in the earth’s magnetic field and referenced into 
the master database using GPS time stamp. This system is based on the Overhauser principle and 
records total magnetic field to within +/- 0.02 nT at a one (1) second time interval. 
 
The GSM-19 is portable and can be placed in a remote location without the need for extra batteries or 
cabling. On this survey the unit was positioned at a magnetically quiet location at the mine site. 
 

5.6 The Radar Altimeter 
 
The CMG system uses two radar altimeters, both modulated frequency radio versions manufactured by 
Free Flight. The radar altimeter in the helicopter is used by the pilot to estimate terrain. The second 
altimeter, mounted directly on the bird, provides an accurate measurement of bird height. The 
approximate accuracy of these devices is +/- 2 m. 
 

5.7 GPS Navigation 
 
CMG uses the AgNav Incorporated (AgNav-2 version) GPS navigation system for real-time locating 
while surveying. The AgNav unit is connected to a Tee-Jet GPS system receiver that uses the WAAS 
system – considered to be a standard in aircraft navigation and accurate throughout a large portion of 
Canada. 
 

5.8 Data Acquisition System 
 
Data is collected by the main magnetometer console in the gradiometer bird and includes GPS timing 
and positional information, magnetometer readings, VLF readings, and radar altimeter. This information 
is digitized inside the console, all at a rate of 10 Hz. The resulting data string is transmitted in digital 
format along the tow cable into a laptop computer inside the helicopter that is running the GEM 
Systems DAS software. All data is stored on the hard-drive in ASCII format using a simple column by 
row format. 

6.0 Deliverables 
 
From the survey, a number of deliverable products are generated including a set of hard-copy maps, a 
final report (this document), and a digital archive of the data with digital copies of map products. 
 



 
HELICOPTER MAGNETIC  GRADIOMETER & VLF-EM SURVEY 

 
 

 
Page 14 of 34 JOB 2010-002 

 
6.1 Hardcopy Products 

 
Hardcopy map products are provided at 1:20,000 scale and include a topographic back-drop. Each map 
contains a scale bar, north arrow, coordinate outlines (easting & northing), flight lines with line number 
and direction and geophysical data. 
 
The survey block consisted of 1 map plate customized to fit within the boundaries of a 42” plotter. 
 
Each map contains a technical summary of specifications and a colour bar that describes the 
geophysical data. 
 

6.2 Digital Products 
 
The geophysical data is provided in a Geosoft GDB database. At the Client’s request a xyz archive of 
the same database in ASCII format can also be provided. 
 
The contents of the database are described more fully in Appendix C. 
 
A copy of the GDB database is kept by CMG as a courtesy to the Client but can be deleted at the 
Client’s request. 
 
In addition to the GDB file database, copies of all geophysical grids are provided as GRD files (also in 
Geosoft format). The cell size used for gridding is nominally 1/5 of the flight line spacing. 
 
Map files in Geosoft MAP format are also provided as deliverables. The Client can use a free viewer 
available from Geosoft Limited (www.geosoft.com) for viewing and plotting map files, but not for 
editing or changing them. 
 

6.3 Delivered Products 
 
The following map products were delivered in hard-copy and digital (Geosoft Map & PDF) format. Each 
map product was colour shaded on a topographic backdrop with flight lines and contours. 
 
 
 Total magnetic intensity – reduced to poles (TMI-RTP) 

 Analytical signal (ASIG)  

 Magnetic Tilt Derivative (TDR) 

 First Vertical Magnetic Derivative (C-VMG) 

 Second Vertical Magnetic Derivative (2VD) 
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The following map products were delivered in digital (Geosoft Map & PDF) format only (in addition to 
those above). Each map product was colour shaded on a topographic backdrop with flight lines and 
contours. 
 
 
 Total magnetic intensity (TMI) 

 Measured in-line horizontal magnetic field derivative (MI-HMG)  

 Measured cross-line horizontal magnetic field derivative (MC-HMG)  

 Measured vertical magnetic field derivative (M-VMG)  

 

The following grid products were delivered in digital (Geosoft GRD) format only (in addition to those 
above). 
 
 
 Digital Terrain Model (DTM) 

 

The following additional products were delivered in digital format: 

 

 Copy of this report in .pdf format 

 Geosoft database GDB of all collected data 

 Geosoft and Acrobat software utilities for data viewing 

 

7.0 Processing 
 
Preliminary data processing is performed using CMG proprietary methods. This includes calculation of 
the magnetic gradients from the three sensors (MAG1, MAG2 and MAG3), digital terrain model, bird 
height, and merging of the base station magnetic data (sampled at 1.0 sec) with the survey data 
(sampled at 0.1 sec). 
 

7.1 Base Maps 
 
All base maps are presented in the Datum and Projection defined in the Introduction of this report. All 
map coordinates refer to projected easting and northing in meters. All maps contain the actual flight 
paths as recorded during surveying and have been clipped to the survey polygon with a 100m 
extension. 
 
The topographic vector data has been obtained from Natural Resources Canada. 
 



 
HELICOPTER MAGNETIC  GRADIOMETER & VLF-EM SURVEY 

 
 

 
Page 16 of 34 JOB 2010-002 

Topographic shading has been derived from low resolution Global digital elevation model (DEM) data 
provided by the Canadian Government and shaded at an inclination and declination of 45º. 
 

7.2 Flight Path 
 
The helicopter used “ideal” flight lines as guidance during surveying as displayed on the real-time 
AgNav system with the aid of a helicopter mounted GPS. A separate GPS mounted to the bird was used 
to record actual position. The sample rate of the GPS was 10 Hz, the same as all the other data 
collected in flight. 
 
The GPS outputted both latitude and longitude values and easting and northing values, all in the 
WGS84 Datum, using the UTM Projection Zone 7 North. There has been no interpolation of the 
positional data, nor has there been any filtering of the data. 
 

7.3 Terrain Clearance 
 
Two radar altimeters recorded data during the course of the survey: one located on the skid gear of 
the helicopter and the other on the base of the bird. The helicopter mounted radar altimeter was used 
to maintain terrain clearance by the pilot. A digital indicator was mounted on the dashboard of the 
helicopter. This work was performed by a licensed helicopter engineer provided by VIH. 
 
The digital terrain model (DTM) was derived by subtracting the bird mounted radar altimeter value 
from the GPS z position (mean point above sea level). The DTM values were further corrected for a lag 
value of 1.0 sec. The DTM values are to be considered relative as they have not been tied into any 
surveyed geodetic point. 
 

7.4 Magnetic Data Processing 
 
The magnetic data were collected without any lag time, therefore a lag time correction was not 
applied. In areas where one magnetometer sensor has become unlocked, the total magnetic field 
values for that sensor were replaced with a dummy value (“*”). The lock and heater settings are both 
used for QC measures so it is easy to find the areas where one or more sensors lost lock or were not 
heating correctly. Locking errors occur almost entirely on turn-arounds. 
 
The raw ASCII survey data files and basemag ASCII data files are imported into separate Geosoft 
databases. A QC check of the basemag data is made on a day to day basis, exported as a Geosoft 
Table file (TBL) and merged with the active database using built-in Geosoft routines. 
 
Diurnal magnetic corrections were applied only to the channel that was used to generate a total 
magnetic field map. The MAG1, MAG2, and MAG3 sensor values were used to generate the gradients 
and do not require diurnal correction. The base station data was linearly interpolated from a 1.0 sec 
sample rate to 0.1 sec to correspond to the flight data. 
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The horizontal gradients are sensitive to line direction. Positive polarity is defined as to the north and 
east. On south- and/or west-facing lines the horizontal gradients are multiplied by -1. 
 
The magnetic data from the individual sensors as well as the computed total magnetic intensity have 
no filtering applied. The computed gradients are lightly filtered to remove high frequency noise 
common in areas of rough terrain or flying conditions. The magnetic data grids were tie line-leveled if 
needed and the resulting grids micro-leveled. 
 
 

8.0 Results 
 
The following images are shown in the corresponding figures. Each image has been color shaded with 
a sun angle of 45o inclination and 270o declination to enhance regions of high gradient. All grid 
products are processed independently and lightly micro leveled for the final product.  
 
 The total magnetic field (TMI) is shown in Figure 6. 

 The total magnetic field – reduced to pole (TMI-RTP) is shown in Figure 7. 

 The calculated vertical magnetic gradient (1VD) is shown in Figure 8. 

 The measured in-line horizontal magnetic gradient (MI-HMG) is shown in Figure 9. 

 The calculated second vertical magnetic gradient (2VD) is shown in Figure 10. 

 The calculated magnetic analytical signal (ASIG) is shown in Figure 11. 

 The magnetic tilt derivative (TDR) is shown in Figure 12. 

 The digital terrain model (DTM) is shown in Figure 13 with an elevation color transform. 

 

9.0 Interpretation 
 
In the current survey, CMG has acquired high resolution magnetic gradiometer data and radioelement 
profiles. The vertical magnetic gradient provides a more accurate estimate of magnetic boundaries. The 
cross-line horizontal gradient highlights structures that may be oriented sub-parallel to the flight 
direction. The vector sum of the three magnetic gradients – known as the analytic signal – produces 
highs directly over magnetic sources that are independent of the direction of the earth’s magnetization 
vector.  
  

9.1 Magnetics 
 
The magnetic fabric of the area is complex and defines features that appear related to structures such 
as faults, veins, and fractures as well as intrusive outlines. The magnetic field responses vary 
considerably in both amplitude and character. For example, the broad and low gradient features likely 
represent deeper seated bodies whereas sharp and high gradient responses are related to near surface 
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features. The primary targets of interest, based on the previous geological findings in the area, are 
thought to be vein-like structures that have the potential to host economic mineralization. In addition, 
areas in close proximity to regions of folding and faulting are the best targets for hydrothermal 
deposition. 
 
The individual magnetic products have been referenced in order to better define the numerous 
structures throughout the area. The various gradient and derivative products fully represent the 
components of the magnetic field and can provide specific information not obvious in the total field 
data. The in-line horizontal magnetic gradient (MI-HMG) emphasizes subtle magnetic features 
perpendicular to the line direction whereas the first vertical derivative product (C-VMG) emphasizes all 
subtle features in the data. The magnetic analytic signal (ASIG) is produced by calculating the vector 
sum of all three magnetic gradients to produce a grid that is independent of the effect of orientation 
from subsurface bodies. Typically, the orientation of a magnetic target can produce a positive or 
negative response in the total magnetic field relative to its orientation. 
 
Throughout the Flume area, two intrusions zones appear quite clearly in the magnetic analytic signal 
grid (Figure 14) along the western margin of the survey area. These bodies appear to have a distinct 
edge to them. Although worth noting, these are not likely targets of interest. Of more importance is a 
network of magnetic structures (possibly veins) striking throughout the survey area in a NNE-SSW 
direction. These features are clearly visible in the first vertical derivative grid (Figure 15); some 
spanning the entire length of the property. Also of interest in this figure is a subtle cross-cutting 
feature that appears to pre-date the previously discussed veins. 
 
The magnetic in-line gradient also highlights a couple of interesting features in the magnetic data 
thought to be faults (Figure 16). Several of the regional NNW-SSE striking vein-like features appear to 
be offset at these fault axes. These structures are ideal candidates for hydrothermal transportation of 
mineralization and should be considered in the interpretation of nearby geophysical features. 
 
The most significant feature in the magnetic data is a possible fold unit identified as subtle distortion in 
the total magnetic intensity data. This feature is best seen in the magnetic tilt derivative data shown in 
Figure 17. The area in the vicinity of the nose (or hinge) is typically under compression which 
concentrates any disseminated mineralization in the surrounding geology. The zone is most likely to 
support conditions of increased stress resulting in fracturing and is the best candidate for 
hydrothermally derived economic mineralization. The hinge point of the fold is located at 547,883 mE & 
7,041,348 mN.  
 

10.0 Conclusion 
 
Based on the above discussion, it is recommended that the area in close proximity to the fold hinge 
along with any nearby magnetic highs be the primary targets for follow up. Figure 18 defines two 
possible zones: ROI-01 and ROI-02. This figure also identifies the locations of two previously recorded 
showings (Flume and TR5) in the Flume property, although neither of these showings were located in 
the zones of interest as identified in this discussion. Although the mineralization acquired from these 
grab samples was not significant, the trenching did confirm the style of mineralization expected in the 
area.  
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ROI-01 defines a single vein-like structure that cross-cuts the central region of the interpreted fold and 
exhibits a stronger magnetic signature than nearby adjacent veins. This could be the result of an 
increase in mineralization along the structures length based on the concentrations expected in the fold 
nose.  
 
ROI-02 identifies an isolated magnetic feature that in itself is not significant, however, as it occurs 
directly along an interpreted fault zone that also cross-cuts the fold nose, it is possible that this body 
represents relocation of economic mineralization along the fault. 
 

11.0 Recommendations 
 

1. Region of interest ROI-01 is of primary interest and should be ground truthed along the length 
of the vein-like structure for evidence of mineralized showings.  
 

2. Region of interest ROI-02 is of lower priority, but should be ground truthed for mineralized 
showings and possibly sampled for geochemical markers.  
 

3. Digital products from this report should be made available in either MapInfo or ArcView format 
as registered tiff files for integration into a GIS compilation. 
 

4. Conduct an advanced level interpretation of the magnetic data, integrate with geology and 
possibly model selected structures. 

 
 
Respectively Submitted, 
 

 
 
Sean Scrivens P.Geo. 
Canadian Mining Geophysics Ltd. 
July, 2010 
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Figure 6 - Shaded image of the total magnetic field intensity (TMI) over the Flume survey area. 
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Figure 7 - Shaded image of the TMI reduced to poles (TMI-RTP) over the Flume survey area. 
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Figure 8 - Shaded image of the magnetic first vertical derivative (1VD) over the Flume survey area. 
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Figure 9 - Shaded image of the measured in-line gradient (MI-HMG) over the Flume survey area. 
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Figure 10 - Shaded image of the magnetic second vertical derivative (2VD) over the Flume survey area. 
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Figure 11 - Shaded image of the magnetic analytical signal (ASIG) over the Flume survey area. 
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Figure 12 - Shaded image of the magnetic tilt derivative (TDR) over the Flume survey area. 
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Figure 13 - Shaded image of the digital terrain model (DTM) over the Flume survey area. 
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Figure 14 – Analytic signal grid showing two possible intrusion zones. 



 
HELICOPTER MAGNETIC GRADIOMETER  & VLF-EM SURVEY 

 
 

 
Page 29 of 34 JOB 2010-002 

 
Figure 15 – First vertical derivative grid showing numerous NW-SE striking magnetic features. 
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Figure 16 – Inline magnetic gradient showing two possible faults cross-cutting the regional geology. 
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Figure 17 – Tilt derivative grid delineating a possible fold structure near the center of the Flume property. 
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Figure 18 – Total magnetic intensity RTP grid defining possible regions of interest and previous showings. 
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APPENDIX A 
LIST OF SURVEY OUTLINE POINTS 

 
The following survey polygon was produced by CMG and approved by the Client. 
 
The Datum is NAD-83. 
 
The Projection is UTM, Zone 7 North. 
 
Flume 

Easting          Northing 
543052 
548249 
550925 
548010 
553186 
549849 
544932 
545905 
543052 

7041064 
7046228 
7043613 
7040685 
7035518 
7032205 
7037155 
7038108 
7041064 
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APPENDIX B 
LIST OF DATABASE COLUMNS (GEOSOFT GDB FORMAT) 

 
Channel Name Description 
x X positional data (metres – NAD83, UTM Zone 7 north) 
y Y positional data (metres – NAD83, UTM Zone 7 north) 
lon_wgs84 Longitude data (degree – WGS84) 
lat_wgs84 Latitude data (degree – WGS84) 
Lines Line number 
Flight Flight number 
Date Flight date 
gpstime Coordinated Universal Time (UTC) measurement 
gpsalt Bird height above sea level (metres – ASL) 
radalt Bird height above ground (metres – AGL) 
DTM Digital Terrain Model (metres – ASL) 
Basemag Base station magnetic diurnal (nT) 
Mag1 Sensor 1 - Total Magnetic field data (nT) 
Mag2 Sensor 2 - Total Magnetic field data (nT) 
Mag3 Sensor 3 - Total Magnetic field data (nT) 
TMI Leveled Total Magnetic field data (nT) 
ASIG Magnetic analytical signal (nT) 
MC_HMG Measured Cross-Line Horizontal Magnetic Gradient (nT/m) 
MI_HMG Measured In-Line Horizontal Magnetic Gradient (nT/m) 
M_VMG Measured Vertical Magnetic Gradient (nT/m) 
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