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SUMMARY 

Exploration work during 2005 on the Foremore Property consisted of diamond drilling, detail 
geological mapping, soil sampling, prospecting and airborne geophysics, primarily focused on the 
North Zone volcanogenic massive sulphide ('VMS') mineralization and its proposed extensions. 
One drill hole was collared at the Horizon showing, a gold rich skam target. 

Three holes totalling 2033m were drilled along the North Zone near the Ryder showing, 
intersecting significant intervals of low grade sphalerite and chalcopyrite mineralization that include 
intervals of 4.0m of semi-massive to massive pyrite and lesser chalcopyrite and sphalerite. 
During the drilling phase, the More Creek Rhyolite (main host for the North Zone mineralization) 
was mapped outcropping extensively in More Creek valley. The potential exists for over 7km of 
strike length that is favourable for containing VMS mineralization. 

Soil sampling and prospecting centred on the proposed folded extension of the More Creek 
Rhyolite north of More Creek (north of camp) and on the possible extension northeast of the Ryder 
area. 

Airborne geophysics (magnetics and electro-magnetics) was flown covering the present extents of 
the North Zone, as well as other mineralized areas. A total of 700 line kms were flown. The 
airborne was intended to help define the structure and stratigraphy of the North Zone while 
locating drill targets. 

One drill hole (160m) was drilled undercutting the Horizon gold-copper skarn showing (1 8.7gtt over 
3m). The hole intersected skarn mineralization but no gold-copper mineralization. 
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1.0 INTRODUCTION 

The Foremore Property (Figure 1) covers a newly found volcanogenic massive sulphie 
mineralized suite of felsic volcanic rocks belonging to the Paleozoic Stikine Assemblage. The 
property is centred in northern British Columbia, roughly 55 km NNW of the Eskay Creek mine and 
40km east of the Galore Creek project. The area has been actively and aggressively explored by 
Roca Mines Inc since 2002. 

The 2005 work program consisted of diamond drilling, regional and detail mapping, prospecting 
and soil sampling. The drilling was focused on exploring the downdip and along strike extensions 
of the mineralised More Creek Rhyolite. The More Creek Rhyolite is variably mineralised along its 
extension and is known as the 'North Zone'. Regional and detail mapping was performed in order 
to define the regional extent of the North Zone and to understand its stratigraphy and structure. 
Prospecting and soil sampling was focused on the postulated folded extension of the North Zone 
north of More Creek. 

The Foremwe property is contained within NTS map sheets 104G12 and GI3 and 1048114 and 
B/15 and consists of 979 units covering approximately 260 km2 in the Liard Mining Division (Figure 
2). The mineral claims are 100% held by Roca Mines lnc., subject to underlying agreements with 
owner Lome B. Warren. 

Table 1. Foremore claim status. 
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41 361 1 
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EBF3 
EBF4 

MORE 6 
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MORE 8 
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ROK 46 

KIDLET 1 
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KIDLET 3 
KIDLET 4 
FLAT 1 
FLAT 2 
FLAT 3 
FLAT 4 
FLAT 5 
FLAT 6 
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3.0 LOCATION, ACCESS AND GEOGRAPHY 

The Foremore property is located 46 km west-northwest of the Bob Quinn airstrip and is 
accessible by helicopter. The airstrip, located along Highway 37 is suitable for fixed wing aircraft 
up to and including small passenger and cargo jets, such as a Hercules. Bob Quinn is 
approximately 410 kilometres by road north from Smithers, B.C., where there is commercial jet 
airliners service twice daily from Vancouver. The Eskay Creek Mine access road lies 
approximately 40 kilometres to the southeast of the property. 

The Foremore property is located in the headwaters of More Creek, is largely above treeline, and 
is approximately 50% covered by glaciers and permanent snowfields. Elevations range from 910m 
on More Creek to 2100m at the western margin of the property. 

Vegetation consists mainly of spruce and alder on the slopes of More Creek and in the lower 
reaches of the Hanging Valley, with alpine vegetation at higher altitudes. Non-vegetated glacial 
morainal material covers much of the property. 

4.0 PROPERTY HISTORY 

In 1987, during helicopter reconnaissance in the headwaters of a south-flowing tributary of More 
Creek and Mess Creek, Cominco Ltd. personnel identified sulphide and gold rich mineralized 
boulders representing a variety of mineralized types. 

Between 1987 and 1992, and in 1996, Cominco spent over $2 million on geophysical, 
geochemical, geological and diamond drilling programs. Due to the location of many mineralized 
boulders at the north and south termini of the More Glacier, Cominco focussed their attention on 
searching upice (i.e. underneath the ice). Cominco allowed the property to lapse in 1999 and it 
was subsequently staked by Lome Warren. Mr. Warren completed a program of prospecting and 
silt sampling in 2000. 

Roca Mines Inc. optioned the Foremore property in May 2002 and between that time and the end 
of 2004, has spent nearly $3 million on helicopter supported programs including diamond drilling, 
ground geophysical surveys, prospecting, geological mapping, and rock/soil/sitt sampling. 

5.0 PROPERTY GEOLOGY 

The Foremore property is predominantly underlain by the Devono-Mississippian Stikine 
Assemblage, a suite of variably foliated mafic to felsic flows and volcaniclastics, interbedded 
limestone, and fine clastic sediments (Figure 3). Unconforrnably overlying these rocks and of 
limited aerial extent is arc volcanics and sedimentary rocks of the Upper Triassic Stuhini Group. 
The eastern portion of the property is dominated by the early Mississippian More Creek Pluton, 
coeval with and likely feeder to the Devono-Mississippian volcanics. 

The Stikine assemblage consists of lowermost penetratively foliated phyllitic to lesser schistose 
rocks in the area centered on More Creek. These rocks comprise a variety of phyllites and schists 
derived from a mainly bimodal suite of volcanic and volcaniclastics rocks and encompasses the 
VMS mineralized North Zone. Lithologies range from quark sericite schists and phyllites with local 
quartz eyes through argillaceous and cherty carbonaceous phyllites, to hematitic and chloritic 



phyllites representing original mafic volcaniclastics. Fossiliferous limestones containing probable 
Devonian Favosites fossils have also been mapped sporadically within this package outside of the 
North Zone. 

A probable younger sequence of Mississippian volcanic arc and related rocks has been 
differentiated from the above assemblage on the basis of a lesser degree of deformation, being 
predominantly weakly to moderately foliated. This sequence is dominated by dark green-grey 
thick-bedded mafic volcaniclastics and mafic to intermediate flows and flow breccias. This thick 
sequence contains lesser but significant sericite altered rhyolite, felsic ash and lapilli tuffs, chert 
pebble conglomerate, and fossiliferaus carbonates including micritic grey limestones and whitish 
dolomitic carbonates. Sericite altered rhyolite is the host for massive sulphide mineralization at the 
SG showing. 

An unconformity separates the Stuhini Group from the underlying Stikine rocks. Stuhini lithologies 
consist of thin-bedded ash to lapilli tuffs, massive crystal and dacitic tufFs and volcanic 
conglomerates that outcrop predominantly on a few of the higher peaks on the property. 

The eastern portion of the property consists of medium- to coarse-grained quartz-porphyritic 
biotite granite of the More Creek Pluton. The contact zone with the coeval Stikine Assemblage 
volcanics locally contains less quartz rich phases mixed with aplites and mafic schlieren (volcanic 
inclusions). Elsewhere, a series of post-friassic intrusions cut the volcanic arc packages. They 
are comprised primarily of granodiorite and diorite intrusions, dykes, sills and plugs of syenodiorite 
to monzodiorite. These intrusions are locally pegmatitic and heavily epidotiied. Basalt and 
lamprophyre dykes have also been mapped on the property. 

6.0 2005 EXPLORATION PROGRAM AND RESULTS 

The 2005 field season consisted of diamond drilling, airborne geophysics, regional mapping, 
prospecting, and rock and soil sampling. 

Diamond Drilling 
Diamond drilling at the North Zone during 2004 demonstrated that it is underlain by a thick (300m 
plus) sequence of highly altered and mineralized rhyolic lithologies in the area around the Ryder 
showing. Drilling during 2005 was designed to further delineate the area or areas of mineralization 
near the Ryder showing (3 holes totalling 2033.2m - Figure 3) with one hole drilled at the Horizon 
showing (1 60. I m) testing Au-Cu skarn mineralization. 

Table 2. 2005 Diamond drill hole information. 

Results from the three holes drilled in the Ryder area helped refine and expand the extent and 
thickness of the favwrable rhyolite (More Creek Rhyolite). 

Hole ID 
FM05-38 
FM05-39 
FM05-40 
FM05-41 

Drill hole FM05-39 cored through approximately 440m of argillite, graphitic argillite, felsic 
lapillistone and lesser basalt near the end of the 440m. From approximately 440m to 630m, the 

Area 
Horizon 
Ryder 
R yder 
Ryder 

Orientation 
-4711 20N 
vertical 
vertical 
vertical 

Easting 
38491 1 
382986 
38281 6 
382770 

Length (m) 
160.1 
844.2 
624.7 
564.3 

Northing 
6321255 
6329169 
6329244 
6329374 

Elevation 
1239 
1362 
1312 
1231 



rack is predominantly chlorite and hematite altered basalt with a lesser felsic tuff component. From 
630m to the end of the hole at 844m, the majonty of the rock cored is rhyolite and associated tuffs 
(More Creek Rhy~lite) with significant amounts of interlayered altered basalts. Within this bimodal 
package is a cohesive unit of quartz sericite and pyrite rhyolite from 786 - 832m. It is moderately 
to strongly pyritic (up to 10%) and contains minor amounts of disseminated and foliation parallel 
sphalerite and chalcopyrite (locally up to 0.5% cambined). 

Mole FM054O was collared west of FM05-39 and intersected the typical hangingwall sequence of 
argillites and lapillistones (0 - 277m) and a thinner than normal interval of altered basalt (277 - 
297) before drilling through the More Creek Rhyolite (quarts sericite pyrite altered rhyolite, 
associated felsic rocks and lesser altered basalt to the end of the hole (625m). Within the thick 
section of More Creek Rhyolite are three thin intervals (0.3m, 0.5m, and 0.85rn) of mostly semi- 
massive to massive pyrite with lesser chalcopyrite and sphalerite. The hok ended in unmineralized 
altered rhyolite. 

The third hole drilled into the More Creek Rhyolite near the Ryder showing; hole FM05-41, cored 
through 75m of interbedded argillite and lapillistone then intersected chlorite and hematite altered 
basalt to 166m. From 166m to 418m, the core is mostly altered rhyolite that becomes mineralized 
from 383m to 418m. Within this mineralized zone are several thin zones that contain semi-massive 
to massive pyrite and chalcopyrite and lesser sphalerite. The most significant is a crudely banded 
I .Om section from 403.8m to 404.8m. Below 418m the rock is highly faulted felsic tuff and lesser 
argillite giving way to a thick sequence of interbedded argillites and lapillistones (the typical 
hangingwall sequence). 

Overall, the aiteration and mineralization intersected within the rhyolite is of similar style, tenor and 
thickness of base metal mineralization as intersected during 2004 (Sears and Watkins, 2005). 

Hole FM05-38 (Figure 3) was drilled at the Horizon showing, a gold-copper mineralised skam 
hosted in rnafic volcanics interbedded with limestone adjacent to a mafic intrusive. It was collared 
northwest of the main showing (18.7 glt Au, 0.52% Cu over 3.0m) and was designed to test the 
mineralised zone at depth. Minor pyrite associated with limited skam mineralization was 
intersected, associated with mafic volcanics and limestone. 

A total of 339 sawn core sampbs were submitted for analyses and fire assay. Included were 
seven unmineratiied limestone 'blank' samples and 14 standards of known composition. Assays 
are pending. 

All drill core is stored, cross-stacked, on the property. 

MappinglProspecting 
Mapping was focused on covering the surface extension of the More Creek Rhyolite (Figure 3). 
Several mandays were spent mapping outcrops present in the More Creek flats in the area 
defined as the extension of the More Creek Rhyolite. Abundant quartz sericite pyrite altered 
rhyolite was mapped and was deemed to be equivalent with More Creek Rhyolite seen in drill core. 
Several samples were taken for ICP and whole rock analyses. 

A few mandays were also spent north of the Ryder showing on the hillside north of More Creek. 
Previous mapping had depicted rhyolite occurring on this slope and it was unknown if the rocks 
here were an extension of the North Zone rock package. A thin interval of rhyolite was mapped in 
the area and outcrop samples were taken for ICP and whole rock analyses in order to typtfy the 
rack type. 



Prospecting was centred on the proposed north limb extension of the More Creek Rhyolite; 
thought to occupy the lower slopes north of camp. Holbeck (1988) has similar lithologies mapped 
in this area as seen in the North Zone, making it an excellent area to prospect. Several mandays 
were spent collecting rock samples (Figure 4). 

A total of 120 rock samples were taken for ICP muttilement analyses andlor fire assaying; select 
samples were sent for whole rock analyses. Analyses are pending. 

Sail SamplinglSilt Sampling 
A total of 132 reconnaissance soil samples were taken in the area peripheral to the More Creek 
Rhyolite. In the area north of the Ryder showing, north of More Creek four Ikm lines, spaced 
500m apart were established perpendicular to the slope (Figure 4). The lines were designed to 
locate mineralised horizons that are postulated to occur in the areas. Contour and perpendicular- 
ta-slope soil samples were also taken north of More Creek north of the Ryder showing, also to 
cover prospective stratigraphy. 

Samples were taken at 50m stations and &or C-horizons soils were taken. Where possible, GPS 
coordinates were taken at every station. Samples were submitted to ACME Labs in Vancouver 
where they were analysed using a complete digestion multielement ICP analyses. Analyses have 
not yet been received. 

Two silt samples were taken in the area of Fe-rich water seeps on the More Creek flats Ikm 
northwest of the Ryder showing. The Fe-rich mineral seeps are in an area where the mineralised 
More Creek rhyolite seen in drill core is postulated to daylight at surface beneath the glacial-fluvial 
cover. 

Alrbome Geophysics 
Approximately 700 line kilometres of airborne magnetics and electromagnetics was flown across a 
select area of the property. The 700 line kilometres were centred over the mineralised North Zone 
and its projected extensions. A complete report from McPhar Geosurveys Ltd. is attached as an 
appendix. 

7.0 CONCLUSIONS AND RECOMMENDATIONS 

The Foremore property is host to numerous mineral showings covering a variety of mineralization 
types. Of most economic importance is the aerially extensive North Zone volcanogenic massive 
sulphide mineralization within a thick (>300m), broad (>5krn) package of quartz sericite pyrite 
altered rhyolitehhyolite tuffs (More Creek Rhyolite). Drilling to date has not yet defined the extents 
to which the mineralization may occur. The North Zone is open along strike and downdip. 

Future work should focus on systematically drilling the More Creek Rhyolite, searching for thicker 
intervals of VMS rnineraluation. A secondary target is the Horizon showing, a high grade gold 
mineralised skam. Several additional drill hdes are needed to adequately test the mineralization 
exposed by trenching. 
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Itemized Cost Statement I 
Foremore Project June - August, 2005 

Item I Description 

Helicopter lall drilling and geophysical support (camp mob/demob; drill support) 

Drilling 

Interior Helicopters JetRanger - 150.0 hrs 
VIH Sikorsky 61 - 8.0 hrs 
Lakelse 500D - 2.2 hrs 

all drilling costs for 2193m in four holes 
(drilling costs; consumables; mobe/demobe) 

9irborne Geophysical 
Surveying 700 line km @ $130/km; mob/demob 

Consultant 

On Site Personnel 

OfficelField Supervision 

Cost 

$255,839 

$158,000 
$45,360 

$2400 

$100,000 
$7,000 

$21,000 
$20,000 
$15,750 
$7,650 

$13,000 
$18,000 
$8,000 

$18,000 
$9,000 

$18,000 
$31,000 
$4,500 

$8,000 
$10,000 
$17,000 
$34,650 
$10,000 
$3,000 
$3,000 
$4,000 
$8,000 

S. Sears P.Geo. (Project supervision - $350/day for 60 days) 
J Watkins P.Geo (Consultant - $400/day for 50 days) 
D Melling P.Geo (Consultant - $450/day for 35 days) 
P Stacey (MapInfo computer expert - $425/day for 18 days) 
M Middleton (Geological Technician- $325/day for 40 days) 
2 student geologists ($180/day for 50 days) 
core cutter ($200/day for 40 days) 
cook ($400/day for 45 days) 
cooks he1 per/cook (45 days at $200/day) 
camp maintenance manldrill pad builder ($450/day for 40 days) 
Canam Mining ( 1  Man @ $350/day for 22 days + expenses( 
John Baker (Geological Advisor) 

General 
generator rentals 

supplies 
food 
fuel 

airfares 
transportation/trucks 

workers compensation 
communications 

Total: $840,1491 

2 13Kv generators ($2000/month each) 
camp, exploration 
Food 
77 drums diesel; 77 drums Jet A 
Vancouver-Smithers return (12 trips) 
company van (maintenance, fuel, etc ...) 
car/truck rentals 

satellite phone, internet 
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Appendix A 

Drill Logs 
Holes FM05-38 -FM05-41 



Drill Hole ID: Fm5-38 
Location: 384911E, 6321255N. 1239rn El * 
Dip I Azimuth I Length: -47" 1 120" 1 760.0 m 
Date Started: June 15, 2005 
Date Finished: June 18, 2005 
Logged By: JJ Watkins, P.Geo. 
Date Logged: June 19,20, 2005 
Drill Contractor: HY-TECH Drilfing Ltd. 
Core Size: NQ2 
Casing lefl in hole: OOrn 
Comments: 
Dr~lled under Horizon skarn prospect. 
' Survey location by hand held GPS 
No in h& surveys. 

0 00 3 00 Overburen 

3 00 6 80 Pyroxene porphyry 2-3mm anered pyx phenos In a Ilght-med grey fine bx gdmss 

-badly broken 

- 4% Py as dlss and flne vemlets at 20" 

Page I 



Page 2 FM0.5-38-log.xis 



Page 3 FM05-38-log.xls 
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Dnll Hok ID FMO5-39 
Location 382986E. 6329169N. 1362m El 
[hp I Azimul3 1 Length. -90" 1360" 1 844 m 
Date Started June 18,2005 
Date Finished. July 1,2M)5 
Logged By' JJ Watkins. P Gea 
Date Logged: JUM) 19 to July, 2005 
Drill Contractor. HY-TECH Drilling Ltd 
Care Size: NQ2 
Casing lM in hole 11.3131 
Comments. 

Survey locatton by hand held GPS 

Note. Magnetic decknation @ -23 5" - 

In hole Survey 
Refiex 
ReRex 
Reflex 

f i I  DESCRIPTION I ClTHO 1 STRUCTURE I 

-strg graphitic slips, minor med Grey less graph beds .- 1 

Depth I DIP 
112.5 1-89.6 
622.7 1 -77.7 
844 0 1 -77 0 

1 I -5% Qcc vn'd I I 1 1  1 1 1  
-3% Py following So end as megwlar patches 

LC bkn 

24.80 26 50 Qz vn'd. 80% bun Q w b& graph arg. Q Vn'd 40 

-vn'd @ 40". 
1 

Azimuth 
137.9 
345.8 
289.5 

m r a b o n  ranges horn '1' vary weak to '5' 

I ALTERATION 1 

~ a g n e t j ~ e m p  1 
5744 1 16 1 
4276 1 18.9 
5741 1 26 2 

MINERALIZATION 

Page 1 



r I DEscRlPTloN 1 Umo I STRUCTURE I 

87 60 89.85 Contorted Mk arg w graph slips G Arg 

- P y a s  nadulesm seams, dfss 

89.85 90 90 Bl'd maRC dy. as before M dy 70 

teration ranges from '1' v e y  weak to '5' u 

Page 2 FM05-3e-log 



I 1 I DESCRIPTION LlTHO STRUCTURE 1 

-15% @cc shewlalnnger @ 45". 1 1  I i 
-patchy bbd Py 

LC sharp 5mm Qcc $h @ 80'. 1 I 
Page 3 



I I I DESCRPTION Urn0 1 STRUCTURE 1 
J 

c 
d 

e 
E 
U. 2 

215 80 218 M Grey a rgk tm lapst. as before w 2W' bed laps( to 1Ovn .&g / lapst 40 45 45 
i f I I 

very stroog 



STRUCTURE I"M 

1 -40%Q vn'd 

giterahon rznges from 'l' very wenk to 'S 

ALTERATION 

Page 5 



DESCRIPTION LITHO STRUCTURE 
I t  1 1 1  

-So 40' 

LC sharp sh'd @ 20' 

390.80 391 M) Faun, arg (graph) gouge a W FLT 20 
I 

Abrimon ranges horn l 'veryweak to '5' very sfsong 
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SUMMARY 

An airborne geophysical survey program was completed on the Foremore Property which is located 

in the More Creek Area, Liard Mining Division, north-western British Columbia, and situated 

approximately 120 kms north-northwest of Stewart, B.C., under contract to Roca Mines Inc., signed 

June 11, 2004 and revised on July 29, 2005. This project consisted of a Helicopter-borne 

Electromagnetic and Magnetic survey. 

Data acquisition was initiated on August 1 1 ,  2005 and was completed on August 13, 2005. A total 

of 755.99 line-kilometres were flown, covering an area of approximately 100 square kilometres. 
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1. INTRODUCTION 

This report describes a helicopter-borne geophysical survey carried out during August 2005.' on 
behalf of Roca Mines Inc. by McPhar Geosurveys Ltd. over an area known as the Foremore 
Property which is located in the More Creek Area, Liard M i g  Division, northwestern British 
Columbia. 

The purpose of this survey was to acquire electromagnetic (EM) and magnetic data to possibly map 
and delineate the rock formations. 

Mobilization of the helicopter, equipment and personnel to the Roca exploration camp at Foremore 
was completed on August 10,2005 and all of the production flights were completed by August 13. 
2005. 

All field operations were based out of the town of Roca exploration camp at the Forernore Property. 

The principal geophysical seeors included a 5-frequency, light-weight, digital electromagnetic 
system and a high sensitivity cesium vapour magnetometer. Ancillary equipment included a GPS 
navigation system with GPS base station, a radar altimeter, and a base station magnetometer. 

This report describes the survey, the data processing and the data presentation. 

Figure I :  Survey helicopter acquiring data near the Foremore camp 
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2. SURVEY AREA 

The survey area is shown in Figures 2 & 3. Topography is mountainous with steep mountain 
ranges throughout the survey block. Details of the survey block are included in Surve-7 D 1 ~ . X L S  

Figure 2: Map showing 
location of the Foremore 

Property 

The following UTM coordinates, in NAD27 coordinate system, define the survey area: 

Table 1: Coordinates of Foremore 
Survey Area 

Fc 
Comer # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

more Pmp 
Easting 
38451 3 
379412 
377589 
375886 
37901 1 
378457 
379528 
381 1% 
381 889 
387638 
389000 
389007 
387491 
387478 
388846 
388840 
388382 
387224 

Y 
Northing 
631 9377 
6324653 
6324552 
6326249 
6329206 
6331183 
6331918 
6331263 
6332018 
6332031 
6330649 
6329601 
6328319 
632741 1 
632601 5 
6325461 
632331 7 
6321288 



The traverse lines were flown in an South East- Northwest direction with a lines spacing of 150 
metres and 200 metres, as detailed in Table 1 below. The tie-lines were flown perpendicular to the 
traverse lines with a spacing of 1,525 metres. 

The survey area is approximately 100 d i n  extent. A total of 755.99 line-kilometers were flown 
(including tie-limes). 

L 

Figure3: Map showingpre-planned jligh lines of the Foremore Properly 
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C 3. Survey Operations 

3.1 Operations Base 

The Foremore survey camp was the base of the operations. The magnetometer and GPS base 
stations were positioned in the bush (50m away) fiom the camp. 

Figure 4: W c e  fuilities at Foremore camp 

Figure 5: S m e y  helicopter at Foremore camp 



3.2 Navigation 

The nominal data acquisition speed was approximately 110 kilometres per hour. Scan rates for 
magnetic and electromagnetic data acquisition was 0.1 second, 1.0 second for the radar and 
barometric altimeters, and 1.0 second for the GPS navigationlpositioning system. Therefore, a 
magnetic/electromagnetic value was recorded approximately every 3.0 meters and a position fix 
each 30 meters along the flight track. 

Navigation was assisted by a GPS receiver system that reports GPS co-ordinates as WGS-84 
latitude and longitude and directs the pilot over the pre-programmed two-dimensional (2-D) survey 
grid. The x-y position of the helicopter as reported by the DGPS system is recorded together with 
the terrain clearance as reported by the radar altimeter. For surveying purposes, the coordinates of 
the survey area were transformed fiom NAD27 to WGS84 (World) coordinates system. 

Vertical navigation along flight lines was established using the radar altimeter. The optimum 
terrain clearance during normal survey flying was 60 metres for the helicopter, 30 metres for the 
towed-bird EM system and magnetometer. However, due to the rugged terrain throughout the 
survey area, and the pilot's judgment of safe flying conditions in these areas, these terrain 
clearances were not possible 100% of the time. 

The final vertical and horizontal survey positions were differentially corrected post flight, computed 
using the data from a base station GPS receiver, to a precision of approximately +/- 2 metres. 

3.3 Survey Statistics and Proiect Diaw 

The electromagnetic survey entailed a total of 17 flights; of which 8 were fenyeeight flights; 1 
was a test andlor calibration flight; and 8 were production flights. The first production flight was 
Flt# 07 on August 11,2005, and the last production flight was Flt# 14 on August 14,2005. 

Table 2: Project Diary 
Date Flt # Hours Flown Line-Km Comments 

05 Aug - - 
06 Aug - 
07 Aug - 

08 Aug 1 0.6 
09 Aug 2 2.1 

3 2.5 
10 Aug 4,5,6 2.6 

11 Aug 7 1.8 

McKinnon (operator) arrives Prince George, B.C. 
System Installation 1 ground tests 
System Installation I ground tests - Rob Hearst 
arrives at Prince George 
System installation 1 ground tests / flight test 
Ferry from Prince George to Smithers 
Ferry Smithers to Bob Quinn 
Ferry personnel & supplies to Foremore camp, 
set up equipment and base stations 
System Testing 1 Calibration / production flighf 
acquire tie lines 
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r Date Flt # Hours Flown Line-Km Comments 

12 Aug 8 
9 

10 
13Aug 11 

12 
14Aug 13 

14 
15, 16, 17 

158.37 Production flight 
180.30 Production flight 
124.84 Production flight 
104.68 Production flight 
5 1 .92 Production flight 
66.93 Heading, lag and radar alt tests, some production 

- Reflights 
- Ferry flights to Bob Quinn and Smithers to Prince 

George 
Demobilization 

Figure 6: View ofthe survey area terrain from within the s m e y  helicopter 
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0 4. HELICOPTER AND SURVEY INSTRUMENTS 

4.1 The Helicopter 

An Eurocopter AS-350BA A-Star helicopter; registration number C-GPWK, owned and operated 
by Pacific Western Helicopters Inc. (PWH) of Prince George, British Columbia was used for the 
survey. Installation of the geophysical and ancillary equipment was undertaken by McPhar's 
personnel at the PWH hangar at Prince George airport. 

Figure 7: Survey helicopter at Foremore cmnp 

The survey helicopter was flown at a nominal terrain clearance of 60 m (200ft). Normal helicopter 
airspeed was approximately 110 kmh. The magnetometer and Hummingbii EM system were 
sampled at a rate of ten times per second (10 Hz) and the radar altimeter and GPS were sampled at a 
rate of once per second (Table 3). 
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4.1.1 Terrain Clearances 

Optimum terrain clearances for the helicopter and instrumentation during this survey were: 

Helicopter - 60 metres 
Hummingbirdm EM sensor 62 Magnetometer - 30 metres 

However, it was not possible to maintain the optimum terrain clearance throughout the survey due 
to the steep mountainous terrain throughout the survey area. 

4.2 Survey Instruments 

A HUMMINGBIRDTM Multi-Sensor System complete with the following instruments was utilized: 

HUMMINGBIRDTMEM 5-frequency system, 880Hz, 980 Hz, 6.6 kHz, 7 kHz and 34 kHz 
-frequencies 

0 Geometric G822A high-sensitivity cesium magnetometer. 0.001 nT110 Hz resolution 
0 A GPS Navigation System, comprising a NovAtel Millennium dual-frequency GPS 

receiver, and a PNAV 2100 GPS computerlpilot steering indicator (PSI) 
0 A Geotech GDAS data acquisition system - 

- 

A Terra TRA-3000 radar altimeter 
0 A Geo-iMAGe-Lite colour digital video imaging system 

Ground support equipment and base stations comprised: 

0 Scintrex ENVI proton magnetometer base station 
NovAtel Millennium dual kquency GPS Base Station 
FWS Field Workstation 

Figure 8: HUMMNGBLRD~~ system console installed in the A-Star helic 
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4.2.1 The Helicopter-borne WMMINGBIRD~~ Digital Electromagnetic System 

The electromagnetic system was a ~eotech H l J ~ ~ l i V ~ ~ ~ R D ~ 5 - f r e q u e n c ~  system. Two vertical 
coaxial coil uairs were operated at 980 Hz and 7,001 Hz, and three horizontal coplanar coil pairs 
were operated at 880 Hz,6,630 Hz and 34,133 I&. lnph&e and quadrature signals were measured 
simultaneously for the 5 frequencies with a time constant of 0.1 seconds. The H U M M I N B Z ~ ~  
sensor was towed 30 m below the helicopter. 

The basic HIJMMINGBIRD~ electromagnetic system consists of a towed-bid airfoil for the EM 
sensors, and a Pentium-PC based data acquisition system with numerous plug-in boards 
(magnetometer Lxmor processor, GPSCard, analog processor card, serial card, video overlay card, 
etc.). The data acquisition system records data on a removable PCMCIA hard disk, and displays 
data on a LCD display as traces (simulating an analog chart recorder). The signals from the EM 
sensors are processed in the airfoil, and sent to the data acquisition console in the helicopter for 

T M .  recording and display via an RS-232 cable. HUMMINGBIRD is fully digital and may be 
operated in a fidly automated mode when necessary. 

The 5-frequency  HUMMINGBIRD^^ system features the following hquencies and coil 
configurations: 

Table 4: HUMMINGB~RD~ EM system details 

I = In-phase Q = Quadrature 

Figure 9: HUMMNGBIRDTM Electromagnetic Sensor 
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Transmitter Section 

Receiver Section 
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n x  - + = 4 j i  
, 

*Pen*t.. ---------71 

< 827- > 

I- - 1101- - 

Figure 10: HUMM~NGBIRD~ electromagnetic sensor coils information 

The HUh4MlNGBIW EM System is described in more detail in Appendix. 

4.2.2 Airborne Magnetometer 

A Geometrics G822A cesium split beam total-field 
magnetometer was used on this survey, and was 
installed inside the HUMMINGBIRDm airfoil. 
Sampling rate was ten times per second (1OHz) with an 
in-flight sensitivity of 0.01 nT. Aerodynamic 
magnetometer noise did not exceed 0.25 nT. The 
resolution of the magnetometer is 0.001nT at a 0.1 
second sampling rate. 

Figure 1 I: G822A Airborn Cesium Magnetometer 

4.2.3 Altimeter 

A Terra TRA-3000 radar altimeter was used to record terrain clearance to an accuracy of about 1 fi 
(30 cm), over a range of 40ft to 2,500ft. The antenna was mounted beneath the helicopter cockpit 
on the skid stand. The recorded value of terrain clearance was adjusted to give b i d  height above 
ground. 

The altimeter was interfaced to the data acquisition system with an output repetition rate of 1 
second, and was digitally recorded. 
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4.2.4 GPS Navigation System 

A NovAtel Millennium dual-frequency (12-channels) GPS receiver and a Picodas PNAV-2100 
navigation computer and pilot steering indicator (PSI) provided in-flight navigation control. This 
navigation system operated on 12-channels. A pilot steering indicator (PSI) provided steering and 
cross-track guidance to the pilot. The system works with a predetermined "grid-flight-path" or 
"record-as-you-go" flight path. 

This navigation system, in any event, yielded a real-time positional accuracy of better than +/-IS 
metres. 

Survey co-ordinates were set-up prior to survey and the information was fed into the airborne 
navigation system. The co-ordinate system employed in the survey design and digital recording 
was WGS-84 projected X,Y coordinates. The GPS positional data was recorded at one-second 
intervals and used with the base station data to calculate differentially corrected locations. 

4.2.5 Digital Data Acquisition System 

A Geotech ~ u r n m i n ~ b i r d ~ ~  GDAS digital data acquisition system recorded the digital survey data 
on an internal hard disk drive. Data is displayed on an LCD screen as traces to allow the operator 
to monitor the integrity of the system. The DAS provides for the: 

System control and monitoring 
Data acquisition recording 
Real-time data processing 
Navigation processing, and 
Post flight data playback and analysis 

All data collection routines, checking and verification, buflering, and recording are software 
controlled for maximum flexibility both during and after the survey flight. 

Table 5: Sampling rates of digital data 

I SYSTEMINo. of CHANNELS I SAMPLING RATESISEC. I 
I Total Field Magnetometer (1 channel) I 0.1 sec I 

I E.M. - 6.6kHz (2 channels) Coplanar I 0.1 sec 11 

E.M. - 880 Hz (2 channels) Coplanar 

E.M. - 980 Hz (2 channels) Coaxial 

11 E.M. - 7 kHz (2 channels) Coaxial I 0.1 sec 11 

0.1 sec 

0.1 sec 

Barometric Altimeter (1 channel) 

Radar Altimeter (1 channel) 

Operations Report on a Helicopter-borne Electrumagnetic & Magnetic Survey of the Foremore Property, B.C. Page 16 

1.0 sec 

1.0 sec 

GPS Navigation 1.0 sec 



4.2.6 Base Station Magnetometer 

To monitor and record diurnal variations of the earth's magnetic field a Scintrex ENVI proton 
magnetometer base station was utilized. It was set up close (50 metres into the bush) to the 
operation base at Foremore. Every effort was made to ensure that the magnetometer sensor was 
placed in a location with a low magnetic gradient and sited away from electric transmission lines 
and moving ferrous objects. 

4.2.7 GPS Base Station 

A NovAtel Millennium 12-channel dual-frequency GPS Base Station was set-up near the Foremore 
camp to provide post-survey differential corrections for the airborne system. Data from a known 
geodetic point close to operation base was not available, therefore the GPS system itself was used, 
over a period of several hours, to calculate the average coordinates of the base station. 

4.2.8 FWS Field Workstation 

A Data Processing Field Workstation (FWS) comprised of a dedicated PC-based notebook 
computer for use at the technical base in the field, was used on this project. The FWS is designed 
for use with Geosoft OASISfMontaj Data Processing Software. The FWS has a data replot 
capability, and may be used to produce pseudo-analogue charts from the recorded digital data 
within less than 12 hours after the completion of a survey flight, if this is necessary. It is also 
capable of processing and imaging all the geophysical and navigation data acquired during the 
survey, producing semi-final, preliminary-levelled maps. 

The FWS was used to accomplish the following: 

Quality ControyDigital Data Verification - flight data quality and completeness were assured 
by both statistical and graphical means on a daily basis 
Flight Path Plots - flight path plots were generated from the GPS satellite data to verify the 
completeness and accuracy of each day's flying 
Preliminary Maps - the Geosoft software system permitted preliminary maps to be quickly and 
efficiently created for noise and coherency checks. 

The Montaj software is designed for airborne data editing, compilation, processing and plotting. 
The software reads the portable data media from the airborne system checks them for gaps, spikes 
or other defects and permits the data to be edited where necessary. The base station 
GPSImagnetometer data is checked, edited, processed and then merged with the airborne data. GPS 
flight path plots are created and plotted for both flight planning and flight path verification. 

4.2.9 Spares 

A normal compliment of spare parts, tools, back-up software, and necessary test instrumentation 
was available in the office at the airport. 
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DATA ACQUISITION AND DATA QUALITY 
CONTROL 

5.1 Instrument Checks, Tests and Calibrations 

5.1.1 HEM Tests and Calibrations 

The H U M M Z N G B Z ~ ~  EM system was: 

calibrated at the start of survey on the ground, using a ferrite rod and calibration coil 
an internal Q-coil calibrations was performed by the onboard technician at the beginning of 
each flight 
at the beginning and end of each flight, and periodically during a flight, the helicopter climbed 
to high-altitude to allow the onboard technician to perform background and drift checks. 

5.1.2. Magnetic Heading Effect 

The magnetic heading effect was determined by flying a portion of a survey line and a tie line in 
both (nominal and reverse) directions periodically throughout the survey. The above mentioned 
procedures enabled sufficient statistical information to be obtained to estimate the heading error. 
No modifications or additions to the helicopter or the installed equipment were made during the 
survey. 

5.1.3. Lag Tests 

Lag tests were performed to ascertain the time difference between the instrument readings and the 
operation of the GPS System. To determine the lag a test line was flown in two directions at survey 
altitude on flight 1 3 on August 14. 

5.1.4. GPS Tests 

The GPS system itself was used, over a period of time, to calculate the coordinates of the landing 
pad where the helicopter landed every day. The measured and averaged coordinates were compared 
on daily basis. Care was also taken to ensure that the base station GPS had a maximum field-of- 
view to the GPS satellites. 

5.1.5. Altimeter Calibration Checks 

Checks of the radar altimeter calibration during the survey. The calibration was determined by 
comparing the radar altitude with a suitable reading from the GPS system during a radar "stack" 
over the landing spot of the helicopter where the ellipsoidal height of the ground is accurately 
known. A vertical flight over a flat area was carried out on flight 13 on August 14. 
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5.1.6 Overall Data Acquisition and QC Procedures 

Navigation was assisted by a GPS receiver and a data acquisition system that reports GPS co- 
ordinates as WGS-84 latitudellongitude and directs the pilot over a pre-programmed survey grid. 
The x-y-z position of the helicopter, as reported by the GPS, was recorded along with terrain 
clearance, as reported by the radar altimeter, at one second intervals. 

High-level calibration flights, mentioned in section 5.1.1, were flown outside of ground effects, i.e. 
above 300 m, to record electromagnetic zero levels periodically during a survey flight and at the 
start and end of each flight. 

A test line was flown in both directions to determine and check the heading and lag effect; and to 
check the data quality of all the airborne geophysical sensors and the navigation equipment. The 
radar altimeter calibration was checked on a daily basis during vertical test flights carried out during 
landing and taking off. 

A GPS base station was set up near the Foremore base. Care was taken to ensure that the base 
station GPS had a maximum field-of-view to the GPS satellites. The GPS base station recorded 
static GPS positions for later differential correction of the airborne GPS data. A magnetometer base 
station was also set up near the Foremore base. The magnetometer base station was used to monitor 
and record the diurnal magnetic variation (maximum allowed gradient of 25 nT per 5 minutes 
chord). 

The operator was responsible for ensuring that all instruments were properly warmed up prior to 
departure for survey. He also maintained a detailed flight log during the survey, noting the times of 
the flight as well as any unusual geophysical or topographic features. 

On return of the aircrew to the base the survey data was transferred to a portable hard drive 
(PCMCIA). 

All data collected in the air and on the ground were controlled and pre-processed by the field 
geophysicist on a daily basis as follows: 

heading and lag effect were checked 
EM system and radar calibration were checked 
all data collected on the test line were checked 
magnetometer and EM system noise were checked 
EM system drift was checked and calculated 
GPS and magnetic base station data were checked and processed 
GPS data were differentially corrected using Waypoint GrafNAV software 
GPS and radar altimetry data were processed to obtain the DTM (DEM) grid of the 
surveyed areas, which was compared to the topographic maps received from the client 
Magnetic data were corrected for diurnal variations of the total magnetic field as recorded 
by the magnetometer base station 
EM data were noise filtered and drift corrected 
GridsIMaps of all EM drift corrected channels were produced and compiled 
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6. PERSONNEL 

The following personnel were involved in the project: 

Field Operations: 
Robert Hearst, M.Sc. 
Daniel McKinnon 

Project Manager/QC/Data Processor 
TechniciadOperator 

Newmarket Office: 
Robert Hearst, M.Sc. Data Processing Manager 
Tonia Bojkova, M.Sc. Data Processor/Geophysicist 
Asif Mirza, M.Sc. Data Processor/Geophysicist 

The survey pilot was Rick Klassem. He was supported by Bruce, a helicopter engineer. Both are 
employees of Pacific Western Helicopters. 

Overall management of the survey was carried out from the Newmarket office of McPhar 
Geosurveys Inc. by Timothy R. Bodger, President. 
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C 7. DATA QUALITY CONTROL & PROCESSING 

7.1 Flight PathJGPS Data Processing 

The flight path was derived from differentially corrected GPS positions using the airbornelrover 
and static GPS data collected at the GPS base station discussed previously. Differential GPS data 
processing was accomplished using the GrafNAV GPS processing system as developed by 
WayPoint Navigation, Inc. A position was calculated each 1.0 second to an accuracy of better than 
+I- 1 meter. The diierentially corrected GPS data were then merged into the GDB database. 

The GPS GDB files include the following channels: 

GPStmH - 
GPStmsec - 
X,Y - 
Hell - 
SDHoriz - 
SDHeigh - 
NS - 
PDOP - 

GPS time in hours/min/sec of day 
GPS time in seconds of day 
differentially corrected position - WGS84lUTM zone 34N projection 
WGS84 Ellipsoidal height 
position SD in the east and north axes calculated by GrafNAV 
vertical SD of ellipsoidal height calculated by W A V  
number of satellites incorporated for differential processing of GravNAV, 
position dilution of precision 

From the GPS database the flight path was merged into a master GPS-Flight-Path.MAP file on a 
f -  daily basis. 

The following GPS parameters were checked: 

Number of satellites 
PDOP (position dilution of precision) 
Flight Path Deviation - evaluated by Geosoft Airborne QC software package 

Figure 12: QC work 
underway at the Foremore 
Cm"P 
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7.2 Base Station Magnetic Data 

The base station magnetometer data was edited and merged into the GDB database. 

From the database, a TMF chart was created and stored. 

The data QC procedure to verifL the TMF recorded on the magnetic base station included the 
following parameters: 

maximum noise of the TMF record 
Average noise defined by SD of the noise channel 
Maximum magnetic gradient in a straight line chord over 5 minutes 

7.3 Corrections to the Magnetic Data 

The processing of the data involved correcting for diurnal variations by using the digitally recorded 
ground base station magnetic values. Network adjustments were made using the flight-line and tie- 
line information to level the survey data set. Finally microlevelling was applied in order to remove 
the remaining level errors. This corrected data set was used for further processing and analysis. 

The following grids then were calculated using this leveled Total Magnetic Field grid; Analytic 
Signal, Reduction to the Pole, Calculated 1"' and 2nd Vertical Derivatives. 

7.4 Electromagnetic Data 

A two stage digital filtering process was used to reject major sferic events and to reduce system 
noise. 

Local sferic activity can produce sharp, large amplitude events that cannot be removed by 
conventional filtering procedures. Smoothing or stacking will reduce their amplitude but leave a 
broader residual response that can be confused with geological phenomena. To avoid this 
possibility, a computer algorithm searches out and rejects the major sferic events. The filter used 
was a 0.5 sec non-linear filter. 

Following the filtering process, a base level correction was made using EM zero levels determined 
during the high altitude calibration sequences. The correction applied is a linear function of time 
that ensures the corrected amplitude of the various in-phase and quadrature components is zero 
when no conductive or permeable source is present. Where necessary, finer level adjustments were 
made, in order to yield the final EM channels of the filtered and leveled data that were used in the 
determination of apparent resistivity. For anomaly picking another nonlinear filter of 2 seconds 
wavelength was applied in order to avoid picking anomalies within noise levels. Manually picked 
zero-levels were also used during the intervening period between high-level calibrations. 

7.5 Griddinq 

The corrected magnetic line data from each survey was interpolated between survey lines using a 
random point gridding method to yield x-y grid values for a standard grid cell size of 115'~ of the 
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nominal line spacing. A smaller grid cell size would 
Generally the Minimum Curvature algorithm (MINC) is 
spaced grid. 

yield to increased aliasing in the grid. 
used to interpolate values onto a regular 

7.6 Magnetic Filter Derivatives 

The total field magnetic data were subjected to a variety of filtering transformation techniques to 
yield contour colour images of the following: 

first vertical derivative 
second vertical derivative 
Analytic Signal 
reduction to the pole 

All of these spatial transformation filtering techniques can assist in the recognition of magnetic 
features or bodies, particularly in the sedimentary sequence above the crystalline basement 

7.6.1 Reduction to the Pole 

To compensate for the shift of the true anomaly position over the causative source, due to the 
magnetic inclination, the magnetic data can be recomputed so that the magnetic map will appear as 
it would at vertical inclination and the magnetic "high" anomalies will be located over the bodies 
that cause them. This computation is referred to as "reduction-to-the-pole". The reduction-to-the- 
pole is computed using a FFT (Fast Fourier Transform) operator. 

The RTP not only shifts the anomalies to their correct position with respect to the causative 
magnetic bodies, but assist in the direct correlation and comparison of magnetic anomalies, trends, 
structural axis, and discontinuities with mapped geological surface expressions, under the 
assumption that no remnant magnetization is present. 

7.6.2 First Vertical Derivative 

Vertical derivatives compute the rate of change of the field as it drops off when measured vertically 
over the same point (upward continuation). Potential field data obeys Laplace's equation, which 
allows for the computation, through the FFT package, to take advantage of this symmetry and sole 
for the vertical or "z" component of the field. The First Vertical Derivative has the effect of 
sharpening anomalies, which allows for better spatial location of source axes and boundaries. 

7.6.3 Second Vertical Derivative 

To enhance local anomalies in the map and to help outline the edges of anomalous bodies from the 
data, a second vertical derivative map is routinely computed from the data. A second vertical 
derivative map is a powerful interpretive tool and can be used to assist in the delineation of 
causative bodies and accurate location of changes in the potential field's gradients. Better 
definition of discontinuities and their relation to geology can be gained from the use of this tool. A 
Second Vertical Derivative map will show steep gradients over faults and positive closures over the 
"upthrown" blocks. 
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7.6.4. Analytic Signal 

The analytic signal is the square root of the sum of the squares of the derivatives in the x, y, and z 
directions: 

asig = sqrt ( dx*dx + dy*dy + dz*dz ) 

The analytic signal is useful in locating the edges of magnetic source bodies, particularly where 
remanence and/or low magnetic latitude complicates interpretation. 

7.7 Apparent Resistivity 

The apparent resistivity is calculated by assuming a uniform resistive half-space model. The 
computer program determines the resistivity by the inversion of the recorded in-phase and 
quadrature response amplitudes at the selected frequency. 

7.8 EM Anomaly Selection and Analysis 

The main purpose of EM anomaly selection is to identify possible near-vertical or dipping thin 
sheet bedrock conductors. If the source of conductance is not large, such anomalies may not 
register on the apparent resistivity maps as a distinctive resistivity low. 

The response type expected from a vertical thin sheet conductor is a positive anomaly in the coaxial 
EM channels with a coincident low in the coplanar channels of the same frequency. 

In some cases a negative in-phase anomaly will be accompanied by a positive quadrature response 
which suggests a source which is both conductive and magnetic (or conductors and magnetic 
sources which are very close). In rare instances, the coaxial in-phase trace shows a small positive 
peak superimposed on larger negative responses in both coaxial and coplanar channels. Such 
anomalies are often of special exploration interest. 

EM anomalies were automatically picked from the offset profiles using Geosofi7s HEM software. 
Each anomaly had to have a response in the 7,000 Hz coaxial channel. The coaxial channel is more 
sensitive to vertical thin conductors typified by sulphide mineralization. Once the anomalies were 
picked on the corresponding 7,000Hz coaxial channels, an apparent conductance 
(conductivity*thickness) was calculated for those points, and the anomalies were classified 
according to their apparent conductance values. The anomalies were then identified by a letter label 
and the apparent conductance values were posted. 

The anomaly picks are included in the delivered digital database in Appendix 6. 
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8. DELIVERABLE PRODUCTS 

The survey data are presented as a set of stacked profiles and coloured contour maps on paper, 
produced at a scale of 1:20,000. A set of report-sized colour contour images, on paper, is also 
provided as appendices to this report. All digital data are also presented on CD-ROM in ASCII 
format 

8.1 Colour Maps 

The maps were produced at a scale of 1:20,000. For reference the latitude and longitude are also 
noted on the maps. All the maps show the flight path trace with time reference fiducials marked at 
appropriate intervals. 

The following maps are delivered to the client in two (2) paper copies: 

1) Apparent Resistivity colour contours map, with superimposed flight path and anomaly symbols 
and values for the 6606 Hz Coplanar coil. 

2) Offset profile maps of the inphase and quadrature responses of the coplanar 880 Hz coils, with 
superimposed flight path and anomaly symbols. 

3) Offset profile maps of the inphase and quadrature responses of the coaxial 980 Hz coils, with 
superimposed flight path and anomaly symbols. 

4) Offset profile map of the inphase and quadrature responses of the coplanar 6606 Hz coils with 
superimposed flight path and anomaly symbols. 

5) Offset profile map of the inphase and quadrature responses of the coaxial coils at 7001 Hz coils 
with superimposed flight path and anomaly symbols. 

6) Total Magnetic Field contour maps 
7) Total Magnetic Field Reduction to the Pole contour maps 
8) Total Magnetic Field Calculated 1" Vertical Derivative contour maps 
9) Total Magnetic Field calculated z " ~  Vertical Derivative contour maps 
10) Total Magnetic Field Analytic Signal contour maps 

8.2. Multi-channel Stacked Profiles 

One set of multi-channel stacked profiles with all final EM channels and the magnetometer and 
radar altimeter profiles, was produced for each individual flight line. 

8.3 Digital Data 

The edited field digital data, recorded in flight and at the base stations, are delivered in two copies, 
in ASCII code, on CD-ROM. The final processed line and grid data, in GEOSOFT format, are also 
delivered in two copies on CD-ROM. Full descriptions of the digital data formats are included in 
this final report (see below) and as text files on each CD-ROM. Each CD-ROM has a 
README.TXT file describing the contents and the file formats. 
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8.4 Digital Video Images 

The video system failed to record clear images due to the extreme difference in light and reflectance 
between the snow capped areas and the steep rock faces. Therefore no video images are provided. 

8.5 Final Report 

Three (3) copies of a survey report are delivered, complete with final prints of report size maps. 
This report provides information about the acquisition, processing and presentation of the survey 
data. 

McPhar Geosurveys Ltd. 

General ~ a n a $ e r  - Operations 
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Robert Bruce Hearst 
19 Beethoven Court 

Toronto, ON, Canada, M2H 1 W 1 
Telephone: 4 16-407-6355 
Facsimile: 4 16-492-71 32 

E-mail: rhearst@,massurvevs.com 

Statement of Qualifications 

I, Robert Bruce Hearst, P.Geoph. do hereby certify that: 

I am currently employed as General Manager-operations by: 

McPhar Geosurveys Ltd. 
l256B Kerrisdale Blvd. 
Newmarket, Ontario 
Canada, L3Y 829 

I graduated with a H.Bsc. degree in Geophysics, Geology and Geophysics option 
from the University of Western Ontario in 1983. In addition, I have obtained a M.Sc. 
Geology and Geophysics from McMaster University in 1996. 

I am a member of the CIM (Toronto and National Branches), KEGS (Canadian 
Exploration Geophysical Society, Past President), SEG (Society of Exploration 
Geophysicists), EEGS (Environmental and Engineering Geophysicists Society), 
PDAC (Prospectors and Developers Association of Canada) and a Licensee of 
NAPEGG (Association of Professional Engineers, Geologists and Geophysicists of 
the Northwest Territories). 

I have worked as a geophysicist for a total of 21 years since graduation fiom the 
University of Western Ontario. 

I have read the definition of "qualified person" set out in National Instrument 43- 10 1 
("NI 43-101") and certifl that by reason of my education, affiliation with a 
professional association (as defined by NI 43-101) and past relevant work experience, 
I fulfill the requirements to be a "qualified person" for the purposes of NI 43-101. 

I am responsible for the preparation of the Final Report on a Helicopter-borne 
Electromagnetic and Magnetic Survey, Foremore Property, British Columbia, 
Canada dated Nov. 2005 (THE "Technical Report") relating to the Foremore 
Property, British Columbia, Canada. I have visited the property. 

I am not aware of any material fact or material change with respect to the subject 
matter of the Technical Report that is not reflected in the Technical Report, the 
omission to disclose which makes the Technical Report misleading. 



8. I am independent of the issuer applying all of the tests in section 1.5 of National 
Instrument 43- 10 1. 

9. I have read National Instrument 43-101 and Form 43-101F1, and the Technical 
Report has been prepared in compliance with that instrument and form. 

10. I consent to the filing of the Technical Report with any stock exchange and other 
regulatory authority and any publication by them, including electronic publication in 
the public company files on their websites accessible by the public, of the Technical 
Report. 

Dated this 2 1" day of November, 2005 

Robert Bruce Hearst 
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Set UD Hummingbird system 

Take off Tkne 
8:30 

Set ip camp and basistatbms. 
CONTROL I Fl&M # : I Flight date: I 

POST FLIGHT I Accepted h I Re- km I Reasons forReleciton 
I I I 

Fint line start 

I Petcent ~omp~eted I I I 
Opentlons Penonnd 

(805)8308880 Itbodaer@rnassu~evs corn I 

I 
REFUGHTS 

Rejected km 

tons -A_--__. 
Accumulated km 

tbodaer@massurvevs corn 

I I 

I *Exact kilometres will be calculated upon completion of survey, and will be based on GPS measurements 6 contractual boundarks I 

F e w  of supplies into the Roca Camp 
Ferry of supplies into the Roca Camp 
Feny of supplies into the Roca Camp 

-- 

-. 

.. 

OPS REPORT-0405-006 

h s t  line end 

Obsewitlom Lines Retlown 

.- - 

--- 

17:30 2.6 
2.6 
2.6 

Land Tima Houn Flown 



L0090W-lkIOd3Li SdO 

1 se~epunoq len~lwwoa 9 ~wowa,nsrew sdg uo peseq eq //!a pue 'Ae~nsjo uq~e1dwo3 uodn pwelnye3 eq 1~ saqeurolly zoex& 



I I I I I I I I 
Weather: Sunny and about 25 IHours Flown Today: 8.1 1 I 

Accum. Standby: 0 lAccumulated Survey Days: 3 lAccumulated Project Hours: I 17.7 
M M M  ENTS 

Accumulated km: 
Percent completed: 

Lines w n :  
Flight # 

I-- - 

Full day of Pmduclion I 
CONTROL 1 Flight # : I Flight date: I 

POST FLIGHT I Accepted km 1 R~bcted km I ReuOnS for RejWbn I 

-. 
Take off Tlme 

I *Exact kllometres will be calculated upon completion of survey, and wyl be based on GPS msucements 6 contractual boundaries I 

Fint llne start 

I 
REFLIGHTS 

R*td km 

. - . Kmrt0d.Y 
Accumulatad km 

OPS REPORT-0405-008 

Observations Unes Reflown 

-- 

I I 

Last llne end Land Tlme I Houn Flown 



Project Km: 
Km from MY: 
Accumulated km: 

Percent Con@eted: 

I I I I I I I I 
Wealher: Sunny and about 25 lH0un  HOW^ Today. . 4 . 4 I 1 

Accum. Standby: 0 lAccumulated Survey Days: 4 lAccumulated Project Hours: I 22.1 
COMUENTS 

Unes llorrn: 
Flight # 

11 
12 

Full day of Production and completion of the Survey Area 

699.00 

699.00 
100°h 

I CONTROL I F l W  # : 1 Flight date: I 
POST FUGHT I A c e  km I Rejected km I Reasons for Relecthm I 

Take off Time 
9:22 
12:06 

I 

REFLIGHTS Obsewatlons Unea Renown 
Rejectad km -. 

Kfns E o d a y ! !  
Accumulated km .- 

Systems Enolneec 
Field Data QC: 

OPS REPORT-9405-009 

Rob Hearst 

Flnt llne atati Last llne end Land Time 
11:47 
14:03 

Houn Flown 
2.4 
2.0 



I 'Exact kilometres will be calculated upon completion of survey, and wlll be based on GPS measurements 6 contractual boundaries 

OPS REPORT0405010 



Weather: Sunny and about 25 Hours blown Today: 8 
Accum. Standby: 0 lAccumulated Survey Days: 5 Accumulated Project Hours: 30.1 
COMMENTS 

I Mobilization e wmpeleted 

I 
REFLIGHTS Obaervatlons Unes Renown 

Rejected km - 

KrnS todey_--.--.---- 
A c c u m k m  , 

OPS REPORT-040561 1 

FMgM date: I 
Reesons for Relectbn 

CONTROL 
POST FLIGHT 

FligM # : 
Accaphd km I Relected km 

I 



L 

AIRBORNE GEOPHYSICAL FLIGHT LOG . - - 
CLIENT: ROCA MINES INC. BLOCK # : ROCA JO6: 405 PAGE I of I 

OPERATOR: E'LT #::A Date (08/08/05) : / / 

PILOT: Rick Kl- O . A . T . :  / A/C REG: C-GPWR 

DEPART TIME: RETURN TIME: 21:10 TOTAL E'LIGHT TIME: 

SURVEY IUZIGHT: 200' BASE MAG/GPS FILES : - B a s e \ R o 2 . =  

I 1 I 
Binary File Name: Binary File Name: 

LINE 

ANP LINE 

I GROUND HEM CALIBRATIONS AND T EST I 

Coax BBO F4: Coplanar 880 F5: Coplanar 34133 

COMMENTS 

Testing of the Hummingbird System 

BY 1 EACH TIME 

F2: Coplanar 8806 F3: 

BINARY RLE NAME 

THE LINE IN- 

EM FREQ F1: Coax 7001 

START 

REPLCIWN 

F'DUCAL 

END 

SHOULD HAVE 



L L 
1 - AIRBORNE GEOPHYSICAL FLIGHT LOG A - - - 

CLIENT: ROCA MINES INC. IBLOCK IT : ROCA IJOB: 4051 PAGE l o f 1  

Date (09/08/05) : / / OPERATOR: pgniel Mcll[Iinrmn E'LT # : : a  
PILOT: S c k  K l w  O . A . T . :  / A/C REG: 

DEPART TIME: 34:5Q RETURN TIME: 16: 55 TOTAL E'LIGHT TIME : 

SURVEY H E 1 G H T : n  BASE MAG/GPS FILES: pavl ~ase\~ocl Rover 

I 
-- I BKG I I I 

Binary File Name: Binary File Name: 

LINE 

ANY LINE 

1 GROUND HEM CALIBRATIONS AND TEST 1 

Coax 980 F4: Coplanar 880 FS: Coplanar 34133 

COMMENTS 

Ferty from Prince George to Smithers 

BY 1 EACE TIME 

F2: Coplanar 8608 F3: 

BINARY FILE NAME 

THE LINZ N[adBER IN- 

EM FREQ F1: Coax 7001 

. 
START 

REFLOWN 

FIDUCAL 

END 

SHOULD HAVE 



L L 
A - AIRBORNE GEOPHYSICAL FLIGHT LOG . - - - 

CLIENT: ROCA MINES INC. BLOCK # : ROCA 405 PAGE I d 1  

D a t e  (09/08/05) : / / OPERATOR: E'LT #::a 
IPILOT: pick K l a s s l  O.A. T. : / A/C REG: C-GpwS 

 DEPART TIME: 17: 19 ~ l ~ l l ~  TIME: 19~47 TOTAL E'LIGHT TIME: 2:28 
~SURWY HEIGHT: BASE MAG/GPS FILES: -e \Rocl  R o v e r  

1 I I 
Binary File Name: Binary File Name: 

LINE 

ANY LINE 

I GROUND HEM CALIBRATIONS AND TEST 1 

Coax 980 F4: Coplanar 880 F5: Coplanar 34133 

COMMENTS 

Ferry from Smithers to Bob Quin. 

BY 1 EACH TIME 

F2: Coplanar 6606 F3: 

BINARY FILE NAME 

THE LINE NtRdsER IN- 

EM FREQ F1: Coax 7001 

- 
START 

REFLCWN 

FIDUCAL 

END 

SHOULD HAVE 



L L . - AIRBORNE GEOPHYSICAL FLIGHT LOG - - - 
CLIENT: ROCA MINES INC. BLOCK # : ROCA JOB: 405 PAGE l o f l  

Date (10/08/05) : / / OPERATOR: Daniel &Ki&uwn FLT #::A 

PILOT: Rick Klassq O.A.T.: / A/C REG: 

DEPART TIME: a RETURN TIME: TOTAL FLIGHT TIME: 

SURVEY HEIGHT: BASE MAG/GPS FILES: Wyl Base\Rocl Rover 

ANY LINZ RE- S H O W  HAVE TiIE LINE NUMBER IN- BY 1 EACH TIME 

LINE 

Binary File Name: Binary File Name: 

I GROUND HEM CALIBRATIONS AN0 TEST 1 

EM FREQ Fl: Coax 7001 F2: Coplanar 6608 F3: 

BINARY FILE NAME 
START 

Coax 080 F4: Coplanar 880 F5: Coplanar 34133 

COMMENTS 

Ferry of supplies into the Roca Camp 

FIDUCAL 

END 



L 

AIRBORNE GEOPHYSICAL FLIGHT LOG . - - 
CLIENT: ROCA MINES INC. BLOCK W : ROCA JOB: 4M PAGE I d 1  

Date (10/08/05) : / / OPERATOR: IFLT # : : 5  

IPILOT: 7 o.A.T.: / A/C REG: c-GPWX 

IDEPART TIME: RETURN TIME: TOTAL E'LIGHT TIME: 

ISUKVEY HEZGHT: BASE mG/GPS FILES : P- 

I EM FREQ F1: Coax 7001 F2: Coplanar 6606 F3: Coax 980 F4: Coplanar 880 F5: Coplanar 34133 
I 

'AL BINARY FILE NAME COUMENTS 
END 

Ferry of supplies into the Roca Camp 

Binary File Name: Binary File Name: 

I GROUND HEM CALIBRATIONS AND TEST 



L L 
a - AIRBORNE GEOPHYSICAL FLIGHT LOG . - - - 

CLIENT: ROCA MINES INC. BLOCK # : ROCA l o f l  

D a t e  (10/08/05) : / / OPERATOR: J?LT #::d 

PILOT: S c k  K l a s s -  O . A . T . :  / A/C REG: C a  

DEPART TIME : RETURN TIME : 37:3Q TOTAL E'LIGHT TIME: 

SURVEY H E 1 G H T : W  BASE MAG/GPS FILES:  D a v l  B a s e \ R o c l  R o v e t  

LINE 

AlYY LINE 

U 

Th 
BKG 

SPECTROMETER SAMPLE CALIBRATION CHECKS 

Binary File Name: 
I 

Binary File Name: 

Coax 980 F4: Coplanar 880 FS: Coplanar 34133 

COMMENTS 

Ferry of supplies into the Roca Camp 

BY 1 EACH TIME 

Presurvey Spec Calibration 

1 GROUND HEM CALIBRATIONS AND TEST 1 

F2: Coplanar 6508 F3: 

BINARY FILE NAME 

THE LINE NUMBER JXCRPMlWTED 

EM FREQ F1: Coax 7001 

BKG 

Postsurvey Spec Calibration 
Cs137 Peak Chan: 

I Start I End 1 Comments 

START 

RE- 

Cs137 Peak Chan: 
Start [ End I Comments 

BKG I 

F'DUCU. 

END 

SHOULD WVE 

I 



L 

AIRBORNE GEOPHYSICAL FLIGHT LOG - - 
 CUE^ ROCA MINES INC. IBLOCK w : ROCA I JOB: 4051 PAGE ~ o f l  

Date (ll/08/05) : / / OPERATOR: FLT #::Z 

PILOT: B;Lck K- O.A.T. : 2 5  / A/C REG: C-GPWK 

DEPART TIME : 1-Q RETURN TIME : 15 : 16 TOTAL FLIGHT TIME: 1:36 
SURVEY HEIGHT : rn ME MAG/GPS FILES : cl Rovez 

1 I I BKG ( I 
Binary File Name: Binary File Name: 

LINE 

lcal 

Nul 

lcal 

T-10020 

T-10030 

Cal 

T-10010 

Cal 

T-10040 

T-10050 

Cal 

T-10060 

T-I0070 

Cal 

ANY LINE 

I GROUND HEM CALleRATlONS AND TEST 1 

EM FREQ F1: Coax 7001 F2: Coplanar 8808 F3: 

BINARY FILE NAME 

08120555.hum 

THE LINE NUMBER INCRISMEINTlPD 

START 

3100 

3170 

3270 

3485 

3940 

4395 

4785 

5210 

5375 

???? 

6660 

7060 

7500 

7930 

REEZOWN 

Coax 980 F4: Coplanar 880 FS: Coplanar 34133 

COMMENTS 

Nul34k separate after Null all 

Camp 4980 

BY 1 EACH TItdE 

FIDUCAL 

END 

3145 

3340 

3805 

4335 

4495 

5105 

5295 

5888 

6597 

6760 

7361 

7885 

8030 

SHOULD HAVE 



L L . - AIRBORNE GEOPHYSICAL FLIGHT LOG - - - 
CLIENT: ROCA MINES INC. BLOCK # : ROCA JOB: 405 PAGE 1 o f 2  

FLT #: 8 D a t e  (12/08/05) : / / OPERATOR: Pgniel M c K a  

PILOT: Rick O . A . T . : 2 5  / A/C REG: C-GPWK 

DEPART TIME: a;PP RETURN TIME: 11:29 TOTAL EZIGHT TIME: 

SURVEY H E 1 G H T : w  BASE MAG/GPs FILES: Davl B a s e \ R o d .  R o v e r  

I UNE 

lM FREQ Fl: Coax 7001 FZ: Coplanar 6606 F3: Coax 980 F4: Coplanar 880 F5: Coplanar 34133 1 
FIDUCAL BINARY FILE NAME COMMENTS 

START END 

1016 1055 081 20820.hum 

I 

0 100 08120841 .hum New Humm File 

345 71 5 Line Start time:15:50 GPS 

740 1150 

1230 1590 

1640 2014 

2070 2450 Camp 4980 

2475 2585 

2700 3110 

3170 3540 

???? 3970 

4000 4438 

4460 4915 

5010 5475 

5510 5620 

5850 6013 

6060 6230 

6300? 6415 

6460 6620 

6663 6789 

I I I 
Binary File Name: Binary File Name: 

1 GROUND HEM CALIBRATIONS AND TEST 1 



L L . - AIRBORNE GEOPHYSICAL FLIGHT LOG - = .  r - -1 - - 
CLIENT: ROCA MINES INC. IBLOCK # : ROCA IJOB: 4061 PAGE 2 of 2 

n T  #: a Date (12/08/05) : / / OPERATOR: W e 1  McK- 

PILOT: B;ick Klasserp O . A . T .  : 2 5  / A/C REG: C-GPWB 

DEPART TIME: RETURN TIME : TOTAL FLIGHT TIME: 

SURVEY HEIGHT:= BASE M~G/GPS FILES: Davl Base\Rocl Rover 

I I 1 
Binary File Name: Binary File Name: 

LINE 

170 

180 

Cal 

T-I0000 

.T-10001 

Cal 

860 

Cal 

ANP LINE 

I GROUND HEM CALIBRATIONS AND TEST I 

EM FREQ Fl: Coax 7001 F2: Coplanar 6606 F3: 

BlNARY FILE NAME 

08120841.Hum 

THE LINE INCREMiZNTED 

. 
START 

6850 

7065 

7250 

7675 

8030 

8475 

8950 

RE- 

Coax a80 F4: Coplanar 880 F5: Coplanar 34133 

COMMENTS 

BY 1 EACH TIME 

FIDUCAL 

END 

7013 

7190 

7275 

7995 

8190 

8910 

9040 

SHOULD HAVE 



L L 

AIRBORNE GEOPHYSICAL FLIGHT LOG A -d - . - - - 
WENT: ROCA WNES INC. BLOCK # : ROCA JOB: 1 of 1 

Date (12/08/05) : / / OPERATOR: PgDiel McKinnon FLT #:  9 

?ILOT: Pick Klassa O . A . T . : 2 5  / A/C REG: C-GpwIs 

)EPART TIME: 12:51 RETURN TIME: 3 5 : 5 Q  TOTAL E'LIGHT TIME: 

;URVEY HEIGHT : BASE MAG/GPS FILES : a s e \ R o c l   rove^: 

LINE 

lcal 

850 

840 

830 

820 

810 

800 

Cal 

790 

780 

770 

760 

Cal 

750 

cal 

nu1 

nu1 

cal 

740 

730 

Binary File Name: Binary File Name: 

I GROUND HEM CALIBRATIONS AND TEST 1 

Coax 980 F4: Coplanar 880 F5: Coplanar 34133 

COMMENTS 

1263. Core Boxes 

6K little noisy, Temperature possible but 

lots of Mechanical Turbulence 

Nul Spec B 

Camp at 7222 

BY 1 EACH TIME 

F2: Coplanar 8606 F3: 

BINARY FILE NAME 

08121242.hum 

THE LINE IN- 

EM FREQ Fl: Coax 7001 

START 

175 

480 

922 

1362 

1830 

2315 

2875 

3320 

3570 

???? 

???? 

???? 

5710 

5935 

6400 

6845 

7284 

3 REFLOWN 

FIDUCAL - 

END 

290 

845 

1335 

1792 

2274 

2785 

3295 

3430 

4043 

4580 

???? 

5640 

5860 

???? 

6662 

7255 

7705 

SHOULD HAVE 



L 

AIRBORNE GEOPHYSICAL FLIGHT LOG 1 - 
w 

CLIENT: ROCA MINES INC. BLOCK # : ROCA JOB: 405 PAGE 2 o f 2  

EZT #::q D a t e  (12/08/05) : / / OPERATOR: 

PILOT: Pick K l a s s a  O . A . T . : 2 5  / A/C REG: C - G m  

DEPART TIME : 12:51 RETURN TIME : 5 :  5 TOTAL EZIGHT TIME: 

SURVEY H E 1 G H T : w  BASE MAG/GPS FILES: pavl B a s e \ R o c l  R o v e r  

1 I 
Binary File Name: Binary File Name: 

LINE 

720 

710 

700 

690 

680 

Cal 

ANP LINE 

1 GROUND HEM CALlBRATlONS AND TEST 1 

EM FREQ F1: Coax TOO1 F2: Coplanar 6606 F3: 

glNARY FILE NAME 

081 20555. hum 

THB LINE INCREMWTED 

. 
START 

7740 

8237 

8720 

9175 

9720 

10185 

RE- 

Coax 960 F4: Coplanar 880 F5: Coplanar 34433 

COMMENTS 

BY 1 EACH TIMg 

F'DUCAL 

END 

8220 

8447 

9120 

9618 

10156 

10305 

SHOULD HAVE 



L 

AIRBORNE GEOPHYSICAL FLIGHT LOG . - - 
CLIENT: ROCA MINES INC. BLOCK # : ROCA JOB: 405 PAGE I of 1 

FLT # : J& D a t e  (12/08/05) : / / OPERATOR: 

PILOT: Rick O . A . T . : 2 5  / A/C REG: C-GPWK 

DEPART TIME : 16:11 RETURN TIME : 18: 28 TOTAL E'LIGHT TIME: 

SURVEY HEIGHT:2QQ!. BASE MAG/GPS FILES: D a y  2 B a s e  / R o v e r  R o c 3  

I  EM FREQ F1: Coax 7001 F2: Coplanar 6606 F3: Coax 980 F4: Coplanar 880 FS: Coplanar 34133 

Binary File Name: Binary File Name: 

I GROUND HEM CALIBRATIONS AND TEST 1 

LINE 

Cal 

670 

660 

650 

640 

630 

620 

610 

Cal 

600 

. 590 

580 

570 

560 

550 

Cal 

ANY LINE 

COMMENTS 

- - - -  

BY 1 EACH TItd& 

BINARY FILE NAME 

08121600.Hum 

THE LINE NUMBER IN- 

START 

150 

450 

975 

1540 

2075 

2663 

3199 

3805 

4325 

???? 

5200 

???? 

6290 

6634 

??7? 

7600 

REFLOW?S 

FIDUCAL 

END 

270 

900 

1500 

2033 

2635 

3175 

3787 

4300 

4430 

5155 

???? 

6164 

6605 

7100 

7585 

7700 

SHOULD HAVE 



L 

AIRBORNE GEOPHYSICAL FLIGHT LOG 6 - - 
CLIENT: ROCA MINES INC. BLOCK # : ROCA JOB: 405 PAGE l o f l  

ELT #: la D a t e  (13/08/05) : / / OPERATOR: Daniel 

PILOT: Rick O . A . T . : 2 5  / A/C REG: C-CpwK 

DEPART TIME: RETURN TIME : uL2KL T o t a l  Time - 2:24 

SURVEY HEIGHT:2QQ' BASE MAG/GPS FILES: Dav  4 Base / R o v e r  R o c  5 

Binary File Name: Binary File Name: 

LINE 

Cal 

540 

530 

520 

510 

500 

490 

480 

470 

Cal 

460 

450 

440 

430 

420 

410 

Cal 

400 

390 

380 

370 

Cal 

ANY LINE 

I GROUND HEM CALIBRATIONS AND TEST 1 

EM FREQ F1: Coax 7001 F2: Coplanar 6606 F3: 

BINARY FILE NAME 

08130906.Hum 

THE LINE IN- 

START 

520 

800? 

1275 

1750 

2180 

2717 

3255 

???? 

4060? 

4400 

4660 

???? 

5445 

5790? 

6250 

???? 

6920 

7175 

7543 

???? 

8230 

8605 

~~ 

Coax 880 F4: Coplanar 680 FS: Coplanar 34133 

COMMENTS 

Start Time 16:20 GPS 

BY 1 EACH TIME 

F'DUCAL 

END 

630 

1253 

1685 

2155 

2660 

???? 

3588 

3990 

4382 

4495 

4998 

5368 

5740 

6111 

???? 

6895 

7030 

7970 

7970 

???? 

8577 

8730 

SHOULD HAVE 



L L 
1 - AIRBORNE GEOPHYSICAL FLIGHT LOG - - - 

:UENT: ROCA MINES INC. BLOCK # : ROCA JOB: 405 PAGE 1of 1 

Z T  #: Date (13/08/05) : / / OPERATOR: Daniel M- 

'ILOT: a c k  Klassem O . A . T .  : 2 5  / A/C REG: C-GPm 

IEPART TIME: 0 RETURN TIME: 14:03 TOTAL FLIGHT TIME: 

IURVEY HEIGHT: w BASE MAG/GPS FILES : 

 EM FREQ Fl: Coax 7001 F2: Coplanar 6606 F3: Coax 980 F*: Coplanar 880 FS: Coplanar 34133 

I SPECTROMETER SAMPLE CALIBRATION CHECKS 
Presurvey Spec Calibration I I Postsurvey Spec Calibration I 

UNE 

Cal 

360 

350 

340 

330 

320 

310 

300 

290 

280 

270 

260 

Cal 

250 

ANY LINE 

Binary File Name: Binary File Name: 

1 GROUND HEM CALIBRATIONS AND TEST I 

. 
START 

485 

775 

???? 

1427 

???? 

???? 

2470 

???? 

???? 

???? 

3705 

???? 

4020 

4500 

REFLOWN 

BINARY FILE NAME 

08131 149.Hum 

THE LINE NOMBER 

F'DUCAL - 

END 

580 

???? 

1394 

1795 

2100 

2415 

2745 

3120 

3420 

3690 

???? 

???? 

4130 

???? 

SHOULD HAVE 

COMMENTS 

Lost my Pen so don't know the numbers 

BY 1 EACH TIM3 



L L 

AIRBORNE GEOPHYSICAL FLIGHT LOG 0 - - - 
CLIENT: ROCA MINES INC. BLOCK # : ROCA JOB: 1of1 

D a t e ( 1 4 / 0 8 / 0 5 ) :  / / OPERATOR: panielb&Kinnoxl FLT # : 

PILOT: P i c k  Klasaeap O . A . T .  : 2 0  / A/C REG: f!-GPWK 

DEPART TIME: RETURN TIME: TOTAL FLIGHT TIME: 

SURVEY HEIGHT:= BASE MAG/GPS FILES:  Base D a v  5 / R o v e r  R o c  6 

I I 
Binary File Name: Binary File Name: 

I GROUND HEM CALIBRATIONS AND TEST I 

LINE 

Lag 

Lag 

200 

250 

300 

400 

500 

135 

315 

45 

225 

Lag 

Lag 

ANX LINE 

Coax 980 F4: Coplanar 880 FS: Coplanar 34133 

COMMENTS 

200' 

Radar Test Hovering 

Heading Error Test 5000' 

Lag at 150' for stronger signal 

BY 1 EACH TIME 

F2: Coplanar 6606 F3: 

BINARY FILE NAME 

08140836.Hum 

Complete 

Complete 

Complete 

THE LINE NUMBER IU- 

EM FREQ Fl: Coax 7001 

, 

START 

1015 

1115 

1230 

1310 

1375 

1445 

1545 

3420 

3620 

3848 

4040 

4375 

4465 

RE- 

'IDUcAL 

END 

1068 

1150 

1260 

1340 

1405 

1495 

1575 

3495 

3700 

3930 

4112 

4410 

4510 

SHOULD HAVE 



L L . - AIRBORNE GEOPHYSICAL FLIGHT LOG -J. . - - - 
CLIENT: ROCA MINES INC. BLOCK # : ROCA 405 PAGE 1 of 1 

E'LT #: D a t e  (lr/Os/Os) : / / OPERATOR: 

PILOT: Rick O . A . T .  : 2 5  / A/C REG: C-CpwK 

DEPART TIME: RETURN TIME: TOTAL E'LIGHT TIME: 

SURVEY  HEIGHT:^ BASE MAG/GPS FILES: 

I I 
Binary File Name: Binary File Name: 

LINE 

Cal 

Nul 

Cat 

T-I0080 

T-I0090 

Cal 

830 

800 

790 

780 

Cal 

ANY LINE 

I GROUND HEM CALIBRATIONS AND TEST 1 

Coax 980 F4: Coplanar 880 F5: Coplanar 34133 

COMMENTS 

BY 1 EACH TIMB 

FZ: Coplanar 6606 F3: 

BINARY FILE NAME 

08141 117.Hum 

THE LINE H[lMBER IH- 

EM FREQ Fl: Coax 7001 

START 

0 

60 

100 

370 

960 

1490 

1658 

2259 

2870 

3474 

3985 

REFLaWl 

FIDuCAL - 
END 

50 

90 

180 

830 

1480 

1590 

2138 

2818 

3340 

3940 

4070 

SHOULD HAVE 



L 

AIRBORNE GEOPHYSICAL FLIGHT LOG . - - C 

CLIENT: ROCA MINES INC. BLOCK # : ROCA JOB: 405 PAGE l o f l  

FLT #: u Date (14/08/05) : / / OPERATOR: 

PILOT: pick O.A.T.  : 2 5  / A/C REG: C-GPWK 

DEPART TIME: RETURN TIME : TOTAL FLIGHT TIME: 

SURVEY HEIGHT: 200' BASE MAG/GPS FILES: 

LINE 

ANY LINE 

Coax980 F4: Coplanar 880 F5: Coplanar 34133 

COMMENTS 

Back and forth demod Camp. 

BY 1 EACH TIME 

F2: Coplanar6606 Fa: 

BINARY FILE NAME 

THE LINE IN- 

EM FREQ Fl: Coax 7001 

A 
START 

REPLOWN 

END 

SHOULD HAVE 



L 

AIRBORNE GEOPHYSICAL FLIGHT LOG - I -  - - 
CLIENT: ROCA MINES INC. BLOCK # : ROCA JOB: i d 1  

Date (14/08/05) : / / OPERATOR: w e 1  M p !  E'LT #: b6. 

PILOT: Klass- O.A.T.  : 2 5  / A/C REG: C-GPWK 

DEPART TIME : RETURN TIME : TOTAL E'LIGHT TIME: 

SURVEY HEIGHT: m BASE MAG/GPS FILES : 

I I 
Binary File Name: Binary File Name: 

I GROUND HEM CALIBRATIONS AND TEST 

LINE 

Coax 980 F4: Coplanar 880 F5: Coplanar 34133 

COMMENTS 

Fly to Smithers 

F2: Coplanar 6608 FS: 

BINARY FtLE NAME 

EM FREQ F1: Coax 7001 

START 

F'DUCAL 

END 



L 

AIRBORNE GEOPHYSICAL FLIGHT LOG 1 - - 
CLIENT: ROCA MINES INC. [BLOCK # : ROCA I JOB: 4 0 5 1 ~ ~ 0 ~  I of 1 

FLT It: JJ Date (14/08/05) : / / OPERATOR: 

PILOT: Rick O.A.T.:25 / A/C REG: C-GPWK 

DEPART TIME: RETURN TIME: TOTAL FLIGHT TIME: 

SURVEY HEIGHT: 200' BASE MAG/GPS FILES: 

I I 
Binary File Name: Binary File Name: 

LINE 

I GROUND HEM CALIBRATIONS AND TEST 1 

EM FREQ Fl: Coax 7001 F2: Coplanar 6606 F3: 

BINARY FILE NAME 
START 

Coax a80 F4: Coplanar 8BO FS: Coplanar 34133 

COMMENTS 

Fly to Prince George 

F'DUCAL - 

END 



McPhar Geosuweys Ltd. 
12566 Kerrisdale Blvd., Newmarket 

Ontario, Canada L3Y 829 
Tel: (905) 83&6880, Fax: (905) 8980336 

E-Mail: info@mgssurveys.com 
WebSite: www.mgssurveys.com 

NAME: Robert Hearst 

PROFESSION: Geophysicist 

EDUCATION: 

1996 M.Sc., Geophysics and Geology, McMaster University 
1983 B.Sc. (Honours), Geophysics and Geology, University of Western Ontario 

WORK EXPERIENCE: 

2004 - McPhar Geosurveys Ltd., Senior Geophysicist/General Manager Operations - 
Responsible for supervising McPhar's Data Processing Dept., responsible for processing 
data acquired by ground and airborne (installed in either rotary- or fixed-wing aircraft) 
electromagnetic, magnetic, radiometric, or other geophysical survey systems at the 
company's Data Processing Centre in Newmarket, using OASIS, MONTAJ, INTREPID 
and other software; quality control (QC) of acquired geophysical data; geophysical 
interpretations; operational logistics 

2002 - 2004 Consulting Geophysicist, Toronto - servicing various international and local clients. 
Quality Control / Quality Assurance for Saudi Aramco on the World's largest multiple 
gradient airborne magnetic survey (approx. 1.7 million line-krns of data acquisition). 
Supervision and field quality control of data acquired by multiple aircraft on a daily basis 
including the acceptability and necessary re-flights / modifications required to meet 
contract specifications. Evaluation and specification of all final deliverable products 
including acceptability of final products and processing steps. Design, Quality Control 1 
Quality Assurance and Interpretation of several smaller airborne and ground geophysical 
surveys completed in Canada and Venezuela for several Junior Mining Companies. 

1997 - 2002 Stratagex Ltd., Geophysical Consulting, Toronto, Senior Geophysicist - Survey 
design, management, interpretation and client liaison for numerous mining companies 
involved in geophysical exploration for diamonds, gold and base metals in Canada, 
Central America, South America and Africa Including the selection of contractor(s), 
writing of survey specifications, review of contracts, quality control (QC)/quality 
assurance (QA) activities for ground and airborne data sets and interaction with 
project geologists. 

1995 - 1997 Guaniamo Mining Company Limited, C/O Toco Mining Company Limited, Fort 
Lauderdale, Florida, USA, Chief Geophysicist and Project Manager - Design and 
management of an integrated geological and geophysical grassroots exploration 
program for hard rock and alluvial gold and diamonds in the Guyana Shield of 
Venezuela. Responsibilities included the assembly of a balanced geological and 
geophysical exploration team; selection of contractors and consultants (international 
and local); planning and execution of ground follow-up areas for geological, 



Robert Hearst, Page 2 

geochemical and geophysical surveying; analysis of results; selection of drill sites, 
selection of bulk sampling sites; selection of possible alluvial plant sites; preparation 
of exploration budgets. Selection of appropriate geological and geophysical 
methodologies for the follow-up of high resolution aeromagnetic and radiometric 
surveys on the concessions. Analysis of country-wide and concession-scale 
aeromagnetic, radiometric, and satellite databases with selection of prospective 
areas for gold and diamond potential. 

1983 - 1995 Paterson, Grant & Watson Limited, Consulting Geophysicists, Toronto - Senior 
Staff Geophysicist (1987-1995) Staff Geophysicist (1983-1987) - Development of 
new client base; responsible for the design, implementation, acquisition, compilation, 
processing, interpretation and presentation of geophysical and geological exploration 
and development surveys for precious metals, diamonds, base metals and petroleum. 
Management of government contracts. Assembly and coordination of field work 
crews (worldwide) and data processing teams. Geophysical data processing and 
interpretation; organization, supervision, coordination and participation in geophysical 
data processing projects conducted by teams of three to four individuals. Responsible 
for scheduling assigned projects, team selection, quality control of the product and 
presentation and delivery of final products to the clients. 

ACADEMIC AWARDS: 

McMaster University Department of Geology Graduate Scholarship 1991 - 1992,1992 - 1993. 
Canadian Society of Exploration Geophysicists Trust Fund Scholarship, donated by Chevron 
Standard Limited, 1982. 

PROFESSIONAL AFFILIATIONS: 

Society of Exploration Geophysicists (SEG). 
Past President, Canadian Exploration Geophysicists Society (KEGS). 
Environmental and Engineering Geophysicists Society (EEGS) 
Canadian Institute of Mining and Metallurgy (CIM) (National and Toronto Branch). 
Prospectors and Developers Association of Canada (PDAC). 
Registered Professional Geophysicist, NAPEGG. 

PROFESSIONAL EXPERIENCE: 

22 years of continuous experience in the geophysical survey industry 
Good management skills 
Extensive international experience 

0 Extensive experience processing and interpreting airborne magnetic andor magnetics1 radiometric 
data 
Excellent computer skills, experienced programmer 

TECHNICAL PUBLICATIONS: 

More than 15 technical publications between 1983 and 2003, list available on request. 

LANGUAGES: English, working knowledge of French and Spanish 



McPhar Geosuweys Ltd. 
12568 Kenisdale Blvd., Newmarket 

Ontario, Canada L3Y 829 
Tel: (905) 830-6880, Fax: (905) 898-0336 

E-Mail: info@mgssurveys.com 
WebSite: www.mgssurveys.com 

RESUME 
NAME: Daniel McKinnon 

PROFESSION: Operator 1 Technician 

EDUCATION: 

1999 Atlantic Transport Training Academy, Miramichi, New Brunswick 
Heavy Equipment Operator Certificate 
Alcohol and Drug Testing: Training and Awareness for Supervisors and 
Employees Certificate 
Highway Signalers Course Certificate 

New Brunswick Community College, St. Andrews, New Brunswick 
Electronics Diploma 
Block 1 Apprenticeship - Electrical 

WORK EXPERIENCE: 

2003 - McPhar Geosurveys Ltd., Newmarket, Ontario, Canada, TechnicianIOperator 
- responsible for installing, maintaining and operating airborne geophysical 
systems in the field. Experienced in operating both helicopter-borne FEM & 
TDEM systems and HeliMAG systems. Worked in Canada, USA and Czech 
Republic. 

2000 - 2002 Compressario Corporation, Newmarket, Ontario, Canada 
Production Manager I North American Service Representative (2001 -2003) 
Assembly/Electronics Technician (1 999 - 200 1) 

1996 - 1999 Noranda - Heath Steele Mines, Miramichi, New Brunswick, Canada 
Heavy Equipment Operator - Production/Development Miner 

HUGHLIGHTS: 

Good electronics and computer skills 
Extensive knowledge in the Manufacturing Industry 
Experience in mining operations, security, general labour, carpentry, electrical, 
electronics, plumbing, fabricating, and welding 
Excellent communication skills when dealing with customers, co-workers and managers 
Proven capacity to identi@ problems and develop effective solutions 
Honest, reliable, and hardworking with strong interpersonal skills 
Bilingual in French and English, both written and verbal 

LANGUAGES: English and French 



UMMINGBIRD 
e Digital Electromagnetic System 

Undoubtedly, helicopter-borne electromagnetics 
(EM), combined with total field magnetics and often 
gamma-ray spectrometry, have been one of the 
most productive and useful of airborne system 
developments to date, and have accounted for the 
discovery of billions of dollars worth of mineral 
resources, tapped into numerous ground water 
reservoirs and provided immense volumes of data 
for environmental site evaluations. These systems 
are ideally suited for working in rugged, 
mountainous terrain, or over small claim block- 
sized properties. 

Currently, electromagnetics (EM) combined 
with a high-sensitivity magnetometer are the 
techniques of choice for most mining companies 
worldwide, to locate and define kimberlite pipes 
and base and precious metal deposits. 

McPhar's electromagnetic survey systems are 
jted around the HUMMINGBIRD EM 

se inc sor, which are available in either 4- or 5- 
frequency configurations. 

The HUMMINGBIRD EM sensor, which is the 
heart of this system, can be simply described as a 
muti-frequency, multi-coil electromagnetic system, 
which measures the in phase and quadrature 
responses from a number of coil-pairs installed in a 
tubular bird, towed beneath a helicopter. 

All components of the HEM instrumentation 
are digitally controlled. The HUMMINGBIRD is 
currently the only operating HEM system that is 
100% digital from front to back. All digital samples 
generated by the instrumentation are supplied as in 
phase and quadrature measurements. 

Data is telemetered on a lightweight serial 
cable to the data acquisition console onboard the 
helicopter, where it is displayed on a LCD colour 
screen and recorded on a removable PCMCIA 
hard disk. 

Pilot guidance and DGPS navigation systems 
are integrated into the package together with a 
gammaray spectrometer (optional). Other flight 

instruments include radar or laser altimeters 
barometric altimeter and a digital colour 

video imaging system. 

- 
McPhar Geosurveys Ltd. 

12566 Kerrisdale Blvd., Newmarket, Ontario, Canada L3Y 829 
Tel: (905) 830-6880, Fax: (905) 898-0336 

E-Mail: info@mgssurveys.com 
WebSite: www.mgssurveys.com 



The depth in the earth to which a single frequency can penetrate is a function of the frequency and the conductivity of 
the earth. [Skin Depth )) 503 1 (frequency x condu~tivity)~~2] Lower frequencies penetrate deeper into the earth than 

igher frequencies. The higher frequencies are more sensitive to weakly conductive geology, and to subtle c 
I the conductivity of the ground. 

, HUMMINGBIRD system measures the in phase "I" and quadrature " Q  (sometimes called out-of-phase) 
omponents of the total EM field. The amplitude of these components is always given as a value that is relative to the 
.ansmitted primary. The ratio of in phase to quadrature (IIQ) depends mostly on the conductivity of the geology and 
i e  operating frequency; the amplitude depends mostly on the depth of the conductor below the sensor. (While this 
escription of the relationship is only an approximation, it is a good start from which to understand changes in I and 
I measurements.) 

-- 

Two 5-freouencv and a Cfreuuency (in yellow) . .  . 
HUMMINGBIRD sensors undeboing preparafions 

for the field at McPhar's offices in Newmarket, 
Onfario 

Typical system configuration is: I 
0 5-frequency HUMMINGBIRD EM sensor, 880 Hz, 

980 Hz, 6.6 kHz, 7 kHz and 34 kHz frequencies 
0 high-sensitivity cesium magnetometer, 0.001 nTllO 

Hz resolution 
12-channel real-time differential GPS navigation 
system 

0 PC-based data acquisition system 
radar (optional laser) & barometric altimeters 1 

0 colour digital video imaging system 
0 optional gammaray spectrometer and 16.814.2 litres 

sensor 

Operator's screenkeyboard assembly - 
HUMMINGBIRD system 

COIL COIL COIL 
FREQUENCY ORIENTATION SEPARATION 

rNNELS I 
I I I 

980 Hz Coaxial 6.0 meters (19.5ft) 1, Q 
6.6 kHz I Co~lanar 6.3 meters (20.5ft) 1, Q 

1 < e 01 mtnl 1 
Layoot and dimensions of the transmifter and receiver coils in the HUMMINGBIRD 

L- 
Vertical view of the Bfrequency HUMMINGBIRD sensor 

SPECIFICATIONS 
Frequency Range: 5 frequencies, 880 Hz, 980 Hz, 6.6 kHz, 7 kHz, 35 kHz 
Coil Orientations: Horizontal coplanar and vertical coaxial coil-sets 
Output: lnphase and Quadrature samples (ppm) 
Sampling Rate: 10 Hz 
Noipe Levels: 2 -4 ppm under ideal conditions 
Time Constant: 0.1 second 
Filters: 50160 Hz power line, spheric rejecSon, 4fi order digital, 

15 Hz 2" order analogue and 5 Hz Low Pass 61 order 
digital 

Data Recording: On removable PCMCiA hard disk or flash card 
Data Acquisition: Pentium-PC based 
Display: Sunlight visible colour TFT back-lit LCD 
Power Requirements: 12-36 VDC, maximum 30 Amps 
Temperature Range: -4OoC to +4@C 
BirdlCable Weight: Approx 180 kg (400 lb) including tow-cable 
Bird Length: 7.5 meters (3 joined sections each of approx. 2.5 metres) 

Specifications may be subject to change without notice 



DATA PROCESSING 
McPhar is dedicated to 

processing geophysical data in the 
field. 

For this purpose all our airborne 
systems are sent to HE fdd with a 
geophysicist and a PC-based data 
processing system to support them. 
The Field Data Verification 
Workstation (FWS), as this systam is 
known, can process airborne 
manetic, radiometric and EM data, 
and pmduca plots and maps in full- 
color of the survey data, oflen within 
hours of the survey flight ending. 

The FWS soh re ,  which is the 
m of this system, permits our field 
geophysicists to differentially correct 
the GPS navigation data; carry out 
flight path recovery; perform 
mcgnetic mpensapion and leveling; 
undertake radiometric corrections 
and preliminary processing: 
electromagnetic pmcessing; and 
generally to perform filtering, gridding 
and contouring of data, imaging of 
selected data and plotting to any map 
scale and layout. 

- - 
EM - Resistivity 

INTERPRETATION 
The interpretation of geophysical results 

into meaningful geological parameters is the 
arime function of anv of our interpreters. ' 

The many high& qualified $eophysicists 
and technicians on w r  staff share a strong 
geological back-ground. The manipulation of 
geophysical data is only a means to an end, 
and the final product of the interpretation is 
the compilation of a series of maps showing 
interpreted geological parameters. The data 
processing routines and mathematical 
operators applied to the data are not the end 
aroduct of the internretation; thev help 
delineate geologic and economic tarsets tb 
be discussed in the final report. 

We bring many techniques to bear on an 
interpretation project in order to determine 
depths to causative sourm, to delineate 
disconSnuities and boundaries, and to draw 
conclusions regarding geological structure 
beneath the survey. 

A wide variety of contour and 
interpretation maps, profiles, cross-sections 
and models, and a written report are the 
result of the interaretation. 

I 

Magnetics 

Magnetics 



3-822A CESIUM MAGNETOMETER 

The 0-822A is &signed for all airborne or mobile 
appllcaUons whom the unlqua combination of high 
sensitivity and very rapid sampling of the earth's 
magnetic fidd am required. Applloations hxlude 
mapping geologic llthlotUrs for rnhinp, oil and gao 
cucplontio~ and the dasc(tcn and detlnrrrtion of ttrg.t 
bodies In environmental w military type suwys. The 
unlt consists of o high pmfommce low h d n ~  ~ m r  
osrriurn vapor semw wPh it6 anraolaWd cablea and 
driver electronics package. 

The W22A oenwr uses a precise wetI-provan &&n, 
cafefully eeleotsd and teatad components to insure the 
very best apeclfications in sensitivity, noise, hrading 
m r  and abeolute actwacy. A proven nmrd of stabla 
and rdiabls operation w r  long pariods I. the hallrnerk 
of the indusby standard Gg22k A single wucial able r f up to 50 metera length wpplies bofh 28 VDC power 
and Lsrmor slgnsl transmlasion fmm the ranaw d r i i  

electronics to the 822A Suoer-Counter or the RMS 

low nd'ae opwation. 

The interconnect cable fmrn the drlvsrleledronia to the 
sensor may be supplied in kngths of 82 and 138 inches. 
Tuning Umughwt the .erth's field range Is fully [UIaWnatlc, 
and indudw automatic hemisphere switching for 
equatorial sumys. 

The senlrorlelectronica package is watertight, tenIpcHatun 
conbolld, and ddhrsru full nerforrrmncs under ex!reme 
opmtlng ‘conditions. &oriea indude spsclarl 
tnountlna damw and Mientation olatforms for installation 
into a &vehicle or aimatl'mounting 
canfigumths, as well ao Bird& Stingers and Wnp Tip 
fairings. 



MODEL G-822A AIRBORNE CESIUM MAGNETOMETER SENSOR 
SPEClFlCATIONS 

OPERATING PMNCIPLE: , Self-osc~llat~ng spl~t-beam Cesium Vapor (non-rad~oactive) 
OPERATING RANGE: ' 2 0 . m  to 100.000iF 

/ The earth's field vector should be at an angle greater than 6 from the OPERA TlNG ZONES: - .  
I sensor's equator and greater than 6" away from the sensor's long axls 

HEADING ERROR: 

ABSOLUTE ACCUR~CY: 

o u r w r :  

MECHANICAL: 

Sensor 

Sensor Electronics. 

Cables 

Sensor to electronics. 

Sensor Electronics to Counter: 

/ OPERA~NG TEMP~RANRE: 
STORAGE TEMPERATURE: 
ALTITUDE: 
WATER T l o m  
POWER: 

ACCESSORIES: 
Standard 

Optional 
S~gnalIPower Dewupler 

1 Internal Decoupler 

External Decoupler 
Internal CM-201 Counter 
St~nger. Wlngt~p B~rd 

I Base Statlon A-ssor~es 

Automatic hemisphareswitching. 

4 0 0 0 5  nTlJHz rms Typically 0.003 nT P-P at a 0 1  second sample 
rate (90% of 811 readings falling within the P-P envelope) using 822A 
Supercounter. 002nT P-P for CM-201 

a 2 5  nT (over entire 360'' spun and tumble) 

4 nT throughout range 

Cycle of Larmor frequency = 3 498572 HzInT. 
2V P-P coupled through the sensor power input 

~ .. 

2.375' (6032 mm) dia.. 625' (15875 mm) long. 12 oz (339 g) -any 
onentation in 7" dia. stinger 

~p~~ ~ 

2 5 (63.5 rnm) dia., 11' (279 4 mm) long, 22 oz (623 g) 

l~ 7 0  (1 78 m) or additional 4 0  ( 1  1 rn) increments with quick d i m n e c t  
on electronic end. Longer lengths ava~lable - Up to 19 5 fl (6 1 m) 

Up to 220 (70 m) 

30°F to +122"F (-35°C to +5OSC) 1 k ~ k  to +158'F (45'C t0~+7@C) ~~ ~~ 

upti 30.000 ft (9.000 m) 
Sealed - ~ -~~ ~ for up to 2 R (0 9 m) depth 
24 to 32 VDC. 0.75 amp atturn-on and 0.5 amp thereaffer 

I PowerILarmor coaxla1 cable (electrontcs to counter) lengths to be 
spec~f~ed, spare 0 rings, operation manual end carrylng case 

Separates the Larmor slgnal from the power (28 V) to enable 
connection to RMS Instruments' AADCll Automat~c Aeromagnet~c 

/ Compensator or Customer suppl~ed counter 

PIN 27504 - up to two sensor lnstallatlon 

PIN 27560 - three and foursensor installation . ~~~ 

See G-823 A Data Sheet 1 Contact &&ory for wmpWe system integration informatm 

Non-magnetlc Tnpw, clamps cables 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 1198 

GEOMETRICS Eurnpe Manor Farm Coliqe. Gelley Lane Great Brlckhlll, Bucks, 
England MK179AB -44  1525-261874 .Fax 44.1525.i?31867 

ETRRS GEOMETRICS China Laurel Induslrlal Co lnc - Beqmg Once Room 2509-251 7 .  Full Ltnk P laa  
X i 8  Chacysngrnenwat U a p  Chaaysng U~strlct Sel,lng, Chlna 100020 
lO6588~llZ6 Ill27 1130). 106588-1132 . Fax 010-6588 1167 



Look into NovAtel's 
MiLLenniumB 

A D V A N T A G E S  
24 channel 'all in view'' parallel tracking 

Li-CIA code and L2-P-code measurements 
L l  and L2 full wave carrier measurements 
Narrow CorrelatoP technoiouv 
P-code tracklng through Anttspooflng (AS) 
cm level real-tlme accuracy 
mm level post-processed accuracy 
High data output rates . Low data latency 
High dynam~cs 

E a s e  of use 
O E M  or standalone confwurat~ons 
.Flexible integration 

Field-upgradable . CMR comoatible 



N o v A t e l ' s  M i L L e n n i u m  G P S C a r d  p r o v i d e s  
u n p a r a l l e l e d  d u a l  f r e s u e n r v  G P S  . " 

per fo rmance .  F e a t u r i n g  N a r r o w  C o r r e l a t o r  
a n d  P - c o d e  D e l a y e d  C o r r e l a t i o n  
techno log ies ,  t h e  M i L L r n n i u r n  r e c e i v e r  
o u t p u t s  p s e u d o r a n g e  a n d  full w a v e l e n g t h  
c a r r i e r  p h a s e  o b s e l v a t i o n s  f o r  b o t h  thr L 1  
a n d  L2 f requenc ies  - e v e n  in t h e  p resence  
o f  A n t i s p o o f i n g  [AS). High d a t a  output 
rates, l o w  d a t a  latency.  a n d  f a s t  s i g n a l  
a c q u i s i t i o n  a l g o r i t h m s  r o u n d  o u t  t h e  
M i L L c n n i u m  a d v a n t a g e  a n d  m a k e  it t h e  
i d e a i  c h o i c e  for y a u r  high d y n a m i c ,  high 
p r e c i s i o n  G P S  app l i ca t ions .  

T ' I r e s s  yaur i n t e g r a t i o n  requ i rmnents ,  
k n n i u m ' s  m u i t i p i e  h a r d w a r e  
c o n f i g u r a r i o n s  p r o v i d e  y o u  w i t h  t h e  
f l e x i b i l i t v  vou need. A v a i l a b i e  m o d u l e s  . . 
i n c l u d e  a s i n g l e  c a r d  O E M  p l a t f o r m  f o r  
c m b c d d e d  systcms, a n d  PowerPak'" II or 
ProPake  I 1  enc losures  f o r  s t a n d a l o n e  
app l i ca t ions .  T h e  M i L L e n n i u m  h a r d w a r c  

~ ~ 

p l a t f o r m  s u p p o r t s  s e v e r a l  d i f f e i c n t  
f i r m w a r e  m o d e l s :  o f f e r i n e  a 
c o m p r e h e n s i v e  a n d  a f f o r d a b l e  u p g r a d e  
p a t h  b e y o n d  t h a t  a v a i l a b l e  on a s i n g l e  
f r e q u e n c y - o n l y  h a r d w a r e  p l a t f o r m .  

Features 
mm level oost-oiocessed accuracv 
L1-CIA code and carrier tracking . LWcode and full wavelength carrier tracking 

2 4  channel ''ail in v~evr parailel tracking 
Fast reacqulsLon 

Patented Narrow Correiator technology 
5 or 10 MHz externai oscillator input . 10 Hz positon output rate 
. I0 HZ P W  data Output Rte 

1 PPS output 
Event marker 
RTCM SCI04v 21i2 2 
RTCA SC159 

* RiNEX u 2.0 
NMEA 0183 v 2.01 

* GPSoIutionl"- Windowsbcompatiblegraphical user 
intorhce 

,,*,,,,. 
, .,BCMRv30 

Receive CMR v 1.0,2.0 or 3 0  iexceet 3151 modell 
WAAS differential capability 

fications' 
curacy: 
aione 
SA off 
SAon 

15 m CEP 
40 m CEP 

differential 
code (L~.c/AP 0.75 m - post-processed (MiLLennium STD & AT-2) i5mm i lppm 

t i m e  to l in t  flx 
COid stall . reacquisition 
warm start 

.data rates 
measurements 
positlon 

time accuracf 
SA off 
SA on 

.velocity accuracy 
sfandalone 
differentla1 

measurement precision 
CiA code 
12 P code 
L i  carrier phase 

single channel 
differential channel 

12 carrier phase 
single channei 
diflerentiai channel 

dynamics 
acceleration 
velocity' 

lOHZ 
IOHZ 

50 ns RMS 
250 ns RMS 

0.20 mls RMS 
0.03 mls RMS 

10 cm RMS 
40 cm RMS 

3 mm RMS 
0.75 mm RMS 

5 mm RMS 
4 mm RMS 

6 9  
515 mis max. 

OEMCard MiLLennium 
.physical (Euracard) 

size 17.9 cm x 10.0 cm x 1.0 cm 
welght 1759 

.temperature 
operat~ng -40°C to +8YC 
storage -45'C to i95"C 

*humidity 95% nowcondensing 

.. . . 7.. . . . . . 
operatlng 
storage 

*humidity 
.interlace 

dual US232 
Strobes 110 
external clock 

30010 115.200 bps 
5 signals, TTL level 

5 or 10 MHz 
connector iype 

edge 64pinOl"UIN 41612type B 
antenna SM8 male 
external clock SM8 male 

.input voitage 
-power consumption (typical) 

15 VOC 
7 wans 

PowerPak 11 MiLLennium 
physcal 

Size 
weight 

.temperature 
operating 
storage 

.humidity 
interface 

dual AS232 
strobes 110 

300 to 115.200 bps 
n L  level 

external clock 5 or 10 MHz 
*connector type 

communications DE9P 
strobes 110 DE9S 
antenna TNC femaie 
power 2.1 mm threaded plug 
external clack input SMB male 

input voltage 10-36 VDC 
power consumption 1 t walls 

Included accessories 
US232 "Y' type null modem cable 
automotive power adaptor 

.optional accessories 
1101220 Volt AC adapter 

ProPak 11 MiLLennium 
physicai 

size 251 cm x 130 cm r6.2 cm 
welght 1.3 kg 

.temperature 
Operating -40°C to W C  
storage -40°C to +0YC 

.humidity 95% nowcondensing 

.Interface 
dual RS232 
strobes 110 

.connector type 
communlcatlons 
strobes ilO 
antenna 
power 

Input  voltage 
.power COnSumpt1on 

included accessorles 
AS232 nuil and stralght modem cable 
automotive power adaptor 

optlonal accessorles 
H0i220 Voit AC adapter 

300 to 115.200 bps 
l T L  level 

10 pin i t ~ o  
8 pln LCMO 

TNC female 
4 pln w o  
10.36 VDC 

12 wans 

'ieri019eeszi . ~ r ! n w  m t m e a  

For detailed pmduct technical 
specifications, please call: 

in U.S. or Canada or +1-403-295-4900 
email: salesQnovatrl.ca 
in ternet :  www.novatel.ca 

NovAtel Inc. 
1 1  20-68th Avenue NE 
Calgary, Alberta, Canada, T2E 8S5 

NOW, what's tomorrow's challenge? 







McPhar Geceuweys Ltd. 
125% Kemsdale Blvd., Newmarket 

Ontario, Canada L3Y 829 
Tel: (905) 830-6880, Fax: (905) 890-0336 

E-Mail: info@mgssurveys.com 
WebSi: w.mgssurveys.com 

TERRA TRA-3000 I TRI-30 Radar Altimeter 
The Terra TRA-3000 Radar Altimeter unit provides AGL 
(Above Ground Level) altitude information from 40 feet 
(12.3 m) up to 2,500 feet (769 m). The system consists of 
a single TRA-3000 receiverltransmitterlantenna unit and a 1 
TRI-30 indicator. 

SPECIFICATIONS 
TRA-3000 Unit 
Type: 
Altitude Range: 
System Accuracy: . 4ot0ioon 

100to5WR . 500 to 2,5001 
Frequency Range: 
lnput Voltage: 

C 
lnput Current: 
Altitude Output: 
SeCTest: 
TransmitterIRmivedAntenna: 
Physical: 
Environment: 
Unlock display: 

TRI-30 Indicator 
Power Supply: 
Environment: 
Physical: 
Mounting: 
Altitude range: 
Analog display: 

Decision height 
Display update rate: 
Analog output: 
Display disable: 
Altitude accuracy: . 40t01001 

1Wto5Wft . 500to2,5001 
Aural Decision Height alert: 
SeF.test: 

f Visual alert: 

Single antenna, FMCW 
40 to 2,500 ft 

+I- 5 R 
+I- 5% 
+I- 7% 
100 MHz sweep within 4,200 to 4,400 GHz range 
Approx. 20 VDC from indicator 
600 ma 
Digital 
Ground orflight, initiated at indicator 
All solid-state, micmsbip antenna, 
Sue - 1" H x 5" W x 7.625" L, Weight - 1.5 lb. 
-400Cto+700C 
Altitude - 45,000 ft 

lnput voltage - 27.5 VDC +I- 20% 
Power - 16 watts nominal (indudes power to TlWA unit 
Sue - 3.2T H x 3.25" W x 4" L, Weight - 1 lb. 
Front panel mounting; requires a 3 AT1 mounting space 
40 ft. to 2,500 R (linear); 40 - 500 t (enlarged linear) 
Servo; pointer and dial type 
Needle will go off scale on the high-end 
Bug, continuous setting from 40 to 2,500 ft. 
continuous 
2.5 mvfi., 100 mv = 40 ft. 
One strut switch input, ground to enable 

+I- 5 ft 
+I- 5% 
+I- 7% 
1 )<Hz tone for 2 sec. (500 ohms) adjustable audio level 
Indicates 40 ft., DH operates normally 
Amber lamp with automatic adjustable intensity; internal LED 
standard; external lamp operation available. 



McPhar Geosuweys Ltd. 
12568 Kenisdale EM., Newmarket 

Ontario, Canada L3Y 829 
Tel: (905) 830-6880, Fax: (905) 8980336 

E-Mail: infc@mgssu~eys.com 
WebSi: wur s.com 

Geo-iMAGe Lite Colour Digital Imaging System 

The airborne geophysical survey industry has tradiionally acquired flight path imagery to document the position of 
the aircraft and sensor array with respect to the gmund. The technology has progressed from 35 mm continuous-strip 
or frame film camera to videotape and VCR's, usually in the VHS - NTSC format. Current technology overlays the 
acquired video imagery with GPS position data as well as information from the geophysical data acquisition system, 
permitting correlation ofthe video imagery to the gmund surface. 

This technology has not progressed much since the early i970's, and although digital camera systems have been 
available for some time, the industry has not utilized them for many reasons, mainly the inability to store the large 
volumes of video data in real time. Due to advances in the computer technology industry, W i  limitation has been 
overcome. Now that more versatile computer systems are available for use in the aircrafl and the capacity to store 
large volumes of data quickly has become reedily and affordaMy available, digital video has taken on a far more 
attractive role in airborne geophysics. 

The older videotape systems generated imagery that was usually of poor quality, and there was no way to quickly 
find any given ground location on the tape without playing the entire tape. The video data was good for l i i e  more 
than pmving that the a i d  had passed over a g i n  point on a flight line. CeM~nly it was not of any use in weating 
any kind of map or photo-mosaic. 

Today, however, we can acquire and recwd high-rewlution video images in a format that can be read on any 

C standard PC type computer. These images, combined with suitable information (GPS positian, time, height above 
gmund, height above sea level, pitch and mll axis tilt) will now permit the generation of digital 3D terrain models that 
can be integrated into the geophysical data set. 

Most of the areas currently being explored for minerals or hydrocarbons have, at best, very poor topographical 
infonnalion. In many areas no useable informatbn is available at all. Satellite imagery while available, is very costly 
and usually lakes many months to acquire and process, and yields imagery with lypkally ten meters (or worse) pixel 
resolution. 

Our goal is to provide simultaneously, with the acquisition ofthe geophysical data, medium to high resolution digital 
video frames (sub Smeter ~ixels) with sufficient horizontal and vertical overlap to allow generation of video stereo 
pairs, and w& the addition'of the GPS and altimeter information to weate a 3~ terrain model. 



r The basic GwiMAGe L i i  ~ d u l e  comprises a stand-alone rack-mountable console that contains a powerful micm 
computer, hard disk drive 

mmpiises the following: 

Stand alone, 'small footprinf computer system, dw Pentium 111,1.2 GHz clock speed (or faster) processor, 
256 MB RAM memory, 60 GB HDD, RS-232 serial port, 1 x IEEE 1394 firewire port, 3 x USB ports, 2 x Ps12 
ports, and CD-RW drive 
Windows 2000 Pmfessional Ooeratino Svstem software 
Pmprietary video image and &S dak &uisition software to enable acquisition of JPEG, TIF, BMP or PNG 
format video frames with a resolutionof 640 x 480,320 x 240 or 160 x 120 pixel resolutions, user selectable. 
User selectable video frame and GPS data acquisition rate -from 1 frame per second to 1 frame every 10 
seconds - svnchmnized with GPS time 
sony digital'video camera with 113 inch CCD video element 
5.64 to 64.8 mm focal length lens with wide angle adapter (0.6 X increase in view angle) 

Optional modules for use with GewMAGe Lite include: 

Geo-iMAGe GPS module 

Comprises a NovAtel OEM-4 GPSCard receiver, 12channel, L l  code, imbedded in the Gee-iMAGe console. 
Novatel 51 1 aircraft certified active GPS antenna or Novatel 521 land vehicle active antenna, and cabling 

,- Comprises a 19, 1 'U" high, rack-mount drawer containing a folding 15" LCD TFT (1024 x 768 pixel resolution) 
screen, keyboard and touchpad 'mouse" pointing device. 

Figures 2 8 3: "mini 

Figure 4: GmiMAGe ScreMevboard module 
compbing a 19: I "U" high, rack-mount drawer 
containing a folding 15" LCD TFT (I024 x 768 pixel 
resolution) screen, keyboard and touchpad 
"mouse" pointing device. 



BASIC SYSTEM OVERVIEW 

Typical video frame acquisition rate is in the order of 1 frame per second but may be user selected from a range of 1 
framelsecond to 1 frame every 10 seconds, in increments of 1.0 second. This will allow for variations in Right height 
above gmund, aircraft gmund speed and the viewing angle of the camera. Cameras typically used have 470 to 9 6 O  
angle-of-view. 

The system will import a serial data string from a GPS receiver (NEMA format GPGGA string). Rather than overlay 
the data string on the border of each image frame, a separate GPS data file is created with the same file name as 
the video frame but with the file ex$nsion GEO. The GPS data is avalable at rates of up to 10 HZ. The GPS receiver 
has several RS-232 serial ports available to transmit data strings to other equipment should the user so desire. 

The video frames are stored on a large capady hard disk. A naming convention for each frame has been 
developedutilizing GPS time as the reference. The frames are numbered in the format 
YYYYMMDDHHMMSSSXU where YYYY represents the year, MM the month, DD the day, HH the hour, MM, the 
minutes, SSS the seconds and decimal seconds of GPS time when the frame was captured. The system indudes a 
CDRW writer and appmpriate sothyare to allow storage of the imagery on CD media for long-term archival purposes. 

The primary focus of this product is to f e p b  the trad'inal VCR' with a digital pidure recording mechanism. Any 
standard image display soflware may be used to view the frame or frames of choice on a computer. 

Figutw 6 6 7: Digital bnages acquked over Figurn 8 8 9: Digital& - . 
farmland in South America desert village b N o h  Africa 



System Specifications: 

Operating System: 
Video Acquisition Software: 

POWER REQUIREMENTS: 

GEO-iMAGe LITE: 
Frame capture rate: 
Video format: 
GPS data: 

File naming: 
Video file: 

GPS data: 

Digital Camera: 
Model: 
Interface Format: 
Data format: 

Image Device: 
White Balance: 
Hue: 
Saturation: 
Lens focal length: 
Wide angle adapter: 
Zoom: 
Focus: 
CCD Iris: 
Shutter Speed: 
Gain: 
Power: 
Powr Consumption: 
Operating Temp: 
Dimensions: 
Mass: 

LCD display and keyboard 

Microsoft Windows 2000 PRO or ME 
GEOIMAGE LITE 

24 3 2  Volts DC at 50 watts p o w  consumption 
12 VDC or 1 15 1 230 VAC optionally available 

frame I second to 1 frame every 60 seconds, software selectable 
JPG, TIF, BMP, PNG, user selectable (JPG recommended) 
internal dedicated GPS receiver, Novatel OEM-4, 12 channel L1 - NMEA 0183 GPGGA 
data string 
GPS data collected at same rate as video frame data 
User selectable baud rate for GPS data 

YYYYMMDDHHMMSSS.XXX, where: 
YYYY= Year 
MM= Month 
DD= Day 
HH= Hour 
MM= Minute 
SSS= mds, tenths of seconds 
XXX= video extension, JPG, BMP, PNG etc (automatic) 

same as above except file extension automatically selected as GEO 

Sony DFW-V500 or equivalent 
IEEE 1394 
640x480 YUV (4.2.2) 
640x480 YUV(4.1 . l) 
320x240 Y UV(4.2.2) 
160x1 20 YUV(4.4.4) 
all formats user selectable 
CCD 
Automatic or Manual 
variable 
variable 
5.64 to 64.8 mm, F:l . I8 
VCL-0637H (0.6 X increase in view angle) 
12X range, manual, user selectable 
manual, user selectable 
ONIOFF selectable 
1/30 to 111 00000 sec 
Automatic or manual 
8-30 VDC (supplied through 1394 cable) 
4 watts 
-20 to +50 DEG C 
60 x 61 x 11 8 mm (wlhld) 
335 grams 

Full keyboard function 
SynapticsTouchpad 
Microsoft Mouse compatible with PSI2 mouse interface 
15.1" high brightness TFT LCD display 



Resolution : 1024 x 768 (36-bit colors) 
Brightness : 200 cdlm2 
LCD MTBF : 50,000 hrs 
On Screen Display: built-in OSD for user adjustment, including H N  position, Color, size, etc. 
Power Supply : Built-in universal AC input adapter (LKM-926x 1 9265x) -48VDC (LKM-926xT I 9265xT) 
Operating Temp: 00 - 50% 
Up to five VGA I Keyboard I Mouse I Audio inputs ( 5 PCs ) 
Built-in Manual or A ~ O  Scan function 

CPU Processor and Peripherals: 
CPU : 
System Memory : 
System Chipset : 
Video Controller : 

Super 110 : 

USB Ports : 
Digital 110 : 
Ethernet : 

SSD : 
IDE : 
Powc 
Operating temp: 

MEDIA: 

position accuracy - single point 
SA off: 
SA on: 
DGPS: 

measurement precision 
L1 CIA code: 
L1 carrier phase: 

data rates 
measurements: 
position: 

time to first fix - cold start: 
signal re-acquisition: 
time accuracy: 

SA off: 
SA on: 

Size: 
Weight: 
Input Voltage: 
Power Consumption: 

Socket-370 base support CeleronTM I Pentiurn Ill up to 1.33GHz FSB 
One 168pin DlMM W e t  up to 512MB SDRAM I VCM 
SiS 630 
up to 1600 x 1200, 16 bits colors, resolution 1394: Fully supports provisions of IEEE 
1394-1995 standard for high performance serial bus and the P1394a supplement. 
Two P1394a fully compliant cable ports at 10012001400 Mbps 
3 x RS-232 and one RS-23U423485 (autodirection RS-485) 
One parallel port 
Floppy Disk Controller 
Two ports meets USB ver.1 standard by pin header 
4 Dl and 4 DO 
Dual 10HOOMbps LANS with one integrated in 
Support ATX function 
PC11 04 expansion by LPC to ISA controller 
Support one PC1 slot 
Support CompactFlash Type II W e t  
ATA66 interface by one 40-pin connector 
6.5Al5Vl 170mA112V (Plll-933MHz and 256MB SDRAM ) 
0 - 60% ( CPU needs cooler ) 

HP 8200 CD-RW 

20 GB, 2.5 INCH DRIVE 
Optional 250 MB IOMEGA ZIP DRIVE 

11 mCEP3 
48 m CEP4 
(Ll , CIA)5 0.45 m CEP 

6 cm RMS 
0.75 mm RMS (differential channel) 

10 Hz 
10 Hz 
60 seconds (typical) 
0.5 s (typical) 

102 ns RMS 3 
173 ns RMS 
85 mmx 125mmx 16 mm 
120 g 
6.0 -18.0 VDC 
2.7 W typical, 3.2 W max 



True Simultaneous Gradiometer 
YLF Electtamagnetic Rec&er 
jVLF ResMdty Option 

lbElmm5 
--I$aQen 
At the heart of the ENVl systein is a li 



Savcwr;'fE 
only one instrument is needed for magaetometer, gradi& VLP 
and VLF resWv&y sumyhg. A complete END System caa calculate 
r e ~ o r d 4 V L F ~ e p i ~ f i d d ~ f r o m  3 ditaerenttr~lsmittersq. i s +  

a mqpiic total fieid reading and a simultaneous magnetic gradient 
reading. It can ltso measure and m r d  2 W electric field parameters 

In the gradient mode, the ENM sharply defines the magnetic responses 
determined by W W data. It individually delineates closely spaced 
aMMlalles rather than dm iden- them under one brad 
magnetic response. The ENM GRAD is well suited for geotecMd 
and archdogical surveys where snail near surhce magmtic targets 
are the object of tbe survey. In Intion to what the ENM MAG provides 
t h e m  GRADalso provides thegradient of the t o t o l ~ c f i e l d ,  



indication of how usable a frequency is. The ENVI also enabIes you to 
automaWlyscantheeatireVIEsgeclrumforthemostusablesmbions 
between 15 k k  to 30 Mfi Using up to three thxpemies optimizes 



Total Field Operstlng Ltaage 
20,000 to 100,000 nT (~UINEU) 9iEr 

Tdal Field Absolute 
1 l t E  sl R %M Rr 

Seasiuvi~. 
0.1 nT at 2 second s a m p b  rate 

-g 
Fully solid state. Manual or automatic, keyboard selectab 

Includes a second sensor, l a m  (20 inch) sM extender and ,,. 

VLP option 
Includes a VLF sensor and harness aSSemb@ 

Tdat Field Measnrements: 28,000 readings 
Gxdbmekr Measurements: 21,000 mdmgs 1 
Base St.ation IWmmmm: 151,000 readings 
VLF Measurements: 4,500 readinpS fpr 3 frecluencies 

Digital Dakl oatput 
RS-232C interface, 600 to 57,600 Bad, 7 or 8 data bits, 1 ,, 
1 stop bit, no parity fonnat. Selectable caniage return dehy 
(0-999 ms) to accommodate slow peripherals. HmdshakSng is 
dime by X-on/X-off. High speed Biniuy Dump. Sehable f o m  
foreasyinteYzfacingto~~mmercialsofiware~. 

-0~'mJa 
0-999 mV Ml sale output voltage with keyboard selectable range 

optional atemal bgtfery pouch for -- 
110 Volt230 v* 5w60 Hz 

w = w ! ~ B n n g e  
Standard: -40" to 60°C 

Diraensions & W-t 
Console: 2H)mm x 152m x 5 5 m  (10" x 6" x 2.257 

2.45 kg (5.4 lbs) with rechargeable battery 

Gradi~meter Sensoc fORrm x 675m (2.75"d x 26.4' 
(with staff extender) 1.15 kg (2.5 lbs) 

'Base Station Accessories Kit 
.GPf 

SCINTREX 
HEAD OFFICE 
222 SnidemuR Road, Concord. Ontario U K  1 
Telcphone: (m 669-2280 Fur: (905) 6696403 



McPhar Geosurveys Ltd. 
12568 Kenisdale Blvd., Newmarket 

Ontario, Canada L3Y 829 
Tel: (905) 830-6880, Fax: (905) 898-0336 

E-Mail: inf@mgssurwys.com 
WebSite: www.mgssurveys.com 

Our Field Data Processing W o W o n s  
(FWS) are dedicated PCaased 
m h m p u t e r  systems for use at the 
$chniwl base in the freld. The wohMons 
are designed & use with Geosofi OASIS, 
MPS and MONTAJ, ENCOM, and other data 
processing software, as well as in-house 
developed sofhwm and u t i h .  

The MIS has a data replot capability, 
and may be used to pmduce pseudo anabg 
dm& from the reeMded d i i  data M i n  
less than 12 hwrs after the completion of a 
survey Right, if this is necessary. It is also 
capable of pmcessing and imaging all the 
geophysical and navigation data acquired 
during the survey, producing semi-final. 
preliminary-levelled maps in either black-line 
contours on Mylar or full colour contours on 

,- paper. 

FWS FEATURES 

Portability - the mtbtathns can be 
packaged and transported to the field 
with a minimum of effort 
Digital Data Vedfication - flight data 
quality and completeness can be 
assured by both stalistical and graphical 
means 
Flight Path Plots - Right path plots 
can be quicldy generated fmm the GPS 
satellite data to verify the mmpleteness 
and accuracy of a day's flying 
Versatility - the FWS can be used in 
both the field and the office. Data pre- 
processed in the fidd can be uploaded 
to the computers at the Data Processing 
Centre to weed data turnaround. 

. QC and Preliminary Maps - the 
sofhwre will pwmit preliminary maps of 
the magnetic and gammway 
spectrometer data to be quiddy and 
elfidentiy mated in the fiakl, pmviding 
a quidr and effident method to 
undertake QC Verification of new 
acquired data. 

THE HARDWARE 

The base station GPShnagnetometer data is 
checked and ed i i ,  and *ere necessary 
merged with the airborne d&. Post-survey 
di#fmntial GPS m t d b n s  ae made usina 
either CWAV andlor WAYPOINT soffwarey 
GPS flight path plok may be created and 
plotted. M u M a n e l  stadred profiles of the 
recorded and ed$d data may be pmduced 
on the dotmatrix printer. 

The Software includes: 

The workstabns are PCcompatible 
PENTIUM microcomputers with a 2GHz or . 
faster processor, 512 MB of memory, a large 
capacity hard disk drive, an extended VGA 
graphics card with VGA monitor and a colour 
inkjet plotter for generating maps andlor 
profiles, and ZIP, JAZZ and writeable CD- 
ROM drives to backup data. 

THE SOFTWARE 

The FWS soRware enables the user to read 
the FLASH cards, ZIP cartridges or PCMCIA 
removable hard &sks from the airbome 
system, check the data for gaps, spikes or 
other defects and permits edting where 
necessary. 

Geosoft OASlSlMontaj Airborne 
Pmcessing Soflware 
PGbased airbome data compilation and 
binary database system for ikfield 
pmcessing and compilation of large 
volumes of time or Mucial based 
airbome data 
Proprietary data for pmcessing HEM 
data 
GrafNAV GPS pmcessingldiWferentiaI 
GPS colrection soilware 
McPhar's proprietary software and 
utilities 
General Utility soflware (WINDOWS 200 
PRO, Nwton Utilities, Norton Antivirus, 
Xtree Gold, Laplink, etc.) 

























Appendix C 

Assay Results 



STANDARD 0516 12 4 125 0 34 3 175 4 28 6 13 936 3 93 25 7 7 < 1 7 2 302 5 7 5 5 4 9 I18 2 17 093 25 7 260 8 1 03 694 407 6 68 1 591 1 42 8 0 49 4 52 6 5 16 4 8 4 8 4 11 24 7 + 1 59 5 2 0 

GROUP 1EX - 0 . 2 5  GM SAMPLE DIGESTED WITH HCL04-HN03-HCL-HF TO 1 0  ML. ( > I  CONCENTRATION EXCEEDS UPPER L I M I T S .  SOME MINERALS MAY BE P A R T I A L L  
~ 

ATTACKED. REFRACTORY AND G R A P H I T I C  SAMPLES CAN L I M I T  AU S O L U B I L I T Y .  FOR SOME MINERALS & MAY V O L A T l Z E  SOME ELEMENTS, A N A L Y S I S  BY ICP-MS. 
- SAMPLE TYPE: ROCK R 1 5 0  6 0 C  S a m p l e s  b e g i n n i n g  'REt  a r e  R e r u n s  a n d  'RREr a r e  R e j e c t  R e r m .  

i J F- 

Data- DATE R E D  : U L  2 0  0 0 5  A T  REPORT : . ($7 . q.?.?. . . 
d 

A l l  r e s u l t s  a r e  c o n s i d e r e d  t h e  c o n f i d e n t i a l  p r o p e r t y  o f  t h e  c l i e n t .  Acme a s s u m e s  t h e  l i a b i l i t i e s  f o r  a c t u a l  c o s t  of t h e  a n a l y s i s  only. 



Roca Mines Inc. PROJECT FOREMORE FILE # A503629 Page 2 
ACME ANALYTICAL ACME ANALYTICAL 

SAMPLE# Mo Cu pb Zn Ag NI Co Mn Fe As U Au Th Sr Cd Sb B i  V Ca P La C r  Hg Ba T i  A1 Na K W Zr Ce Sn Y Nb Ta Be Sc Ll S R b  Hf 

ppm ppm ppm ppm ppm ppm ppm ppm X ppm ppm ppm ppm ppm PW ppm ppm ppm I I ppm P P ~  1 PPm $ 2, x 6 PPm ppm pPm P P ~  D P ~  ppm Ppm ppm Ppm PPm X ppm ppm 

A153980 I 1 2 1 2 7 110 1 6 15 1990 8 65 3 2 < 1 1 7 304 1 2 < 1 132 3 86 671 41 4 3 7 2 80 1057 589 6 90 2 838 02 1 3 11 7 90 5 70 0 10 6 1 0 < I  10 20 6 1 6 3 

A153981 9 5 5 2 4 1 0 6 ' 1  7 8 9 9 4 7 3 1  4 5 c 1 2 8 2 2 7  1 5 < 1  46 92 3 7 8 6 0 5  1 7 2 5 3  249 7 6 9 8 9 2 4 8 8 0  05 3 4 0 3 1 2 1 1 2 2 1 8 2 8 1 2 3  1 5 1 8 9  1 6 1 0  

A153984 8 3 2 7  3 3  9 3 4 1  2 5 8 1 9 7  3 5 c l  1 7  9 1 2 1 32 05 012 1 2 7  5 6  61 77 1 4 6 5 0 4  107 3 1 5  2 8  3 5 5  27 1 2  7 5  1 6  1 1 10 1 5 3  1 1  5 1 4  1 3  

STANDARD DST6 12 4 127 2 36 1 173 4 29 5 13 962 3 95 25 7 7 1 7 2 304 5 8 5 5 5 0 110 2 20 095 26 5 250 2 1 03 683 431 6 72 1 561 1 44 8 1 49 7 53 6 6 15 8 8 5 7 3 10 25 0 c 1 60 7 i 8 

Sanple type ROCK '2150 60C 

All results are considered the confidential property of the client. Acme assumes the liabilities for actual cost of the analysis only. ~ a t a _ d / ~ ~  - 



SGS Lakefield Research Limited 
P.O. Box 4300 - 185 Concession St. 
Lakefield - Ontario - KOL 2HO 
Phone: 705-652-2038 FAX: 705-652-6441 

ACME Analytical Laboratories Ltd. 
Attn : Clarence K.M. Leong 

852 East Hastings St. 
Vancouver, B.C., V6A 1 R6 
Canada 

Wednesday, August 17,2005 

Date Rec. : 08 August 2005 
LR Report : CA09463-AUG05 
Client Ref : A503630-Roca Mines Inc. 

Phone: 800-990-2263 604-253-31 58 

CERTIFICATE OF ANALYSIS 
Final Report 

SampleID Si02 A1203 Fe203 MgO CaO Na2O K20 Ti02 P205 MnO 0 2 0 3  V205 LO1 Sum 
% % % % %  % % %  % % % % %  % 

1 : A1 53822 68.1 6.88 5.54 1.91 4.62 2.15 0.81 0.45 0.21 0.08 0.01 < 0.01 7.11 97.9 

Debbie Waldon 
Project Coordinator, 
Minerals Services, Analytical 

Email: wszeto@acmelab.com 
L - 
+ 

S 
Page 1 of 1 

Data reported represents the sample submitted to SGS Lakefield Research. Reproduction of thls analytical report In full or in part is prohibited wlthout prior wrltten approval. 



G-I 

6001 

6002 

6003 

6004 

STANDARD D5T6 12.8 130 2 34 9 181 4 29 9 13 980 4 08 26 7 6 < 1 7 2 292 5 6 5 6 4 9 116 2 22 098 26 4 268 3 1 03 660 416 6 90 1 617 1 47 7 '3 51 2 53 6 6 15 7 9 0 7 4 11 24 0 < l 57 1 1 9 

GROUP 1EX - 0.25 GM SAMPLE DIGESTED WITH HCL04-HN03-HCL-HF TO 10 ML.  ( > )  CONCENTRATION EXCEEDS UPPER L I M I T S .  SOME MINERALS MAY BE P A R T I A L L Y  
ATTACKED. REFRACTORY AND G R A P H I T I C  SAMPLES CAN L I M I T  A U  S O L U B I L I T Y .  FOR SOME MINERALS & MAY V O L A T I Z E  SOME ELEMENTS, A N A L Y S I S  BY ICP-MS.  
- SAMPLE TYPE: S O I L  S S 8 0  6 0 C  S a m p l e s  b e g i n n i n s  'REt  a r e  R e r u n s  a n d  'RRE' a r e  R e j e c t  R e r u n t .  

ALL  r e s u l t s  a r e  c o n s i d e r e d  t h e  c o n f i d e n t i a l  ~ r o D e r t v  o f  t h e  c l i e n t .  Acme a s s u m e s  t h e  l i a b i l i t i e s  f o r  a c t u a l  c o s t  o f  t h e  a n a l y s i s  only. 



G 1 1 4  2 0 2 1 0  58 < 1  5 9  4 777 2 4 4  3 4 7  ' 1  7 6  767 < l  < l  1 55 2 5 5  085 2 8 2  7 4 7  67 958 269 8 4 0  2 7 5 6  3 1 3  2 7 9  50 1 4  1 6 1  2 2 2  1 9  3 6 3 9 8  e l  1 2 2 9  7 

A153982 1 2 11 0 1 7 20 1 16 8 25 9839 11 99 42 2 < 1 4 289 1 8 < 1 13 25 21 029 3 3 6 6 65 1028 050 79 183 22 1 5 4 6 1 2 9 9 1 1 2 3 1 2 4 5 2 

A153983 1 7 71 1 10 7 108 5 38 1 31 3807 10 82 35 1 0 < 1 3 2 208 4 3 4 1 126 2 11 166 21 8 59 8 1 49 1345 308 5 05 1 032 1 38 9 30 9 42 6 15 7 3 8 3 1 19 21 0 3 28 0 1 1 

STANDARD 0816 12 8 130 2 34 9 181 4 29 9 13 980 4 08 26 7 6 c 1 7 2 292 5 6 5 6 4 9 116 2 22 098 26 4 268 3 1 03 660 416 6 90 1 617 1 47 7 9 51 2 53 6 6 15 7 9 0 7 4 11 24 0 < 1 57 1 1 9 

GROUP 1EX - 0.25 GM SAMPLE DIGESTED WITH HCL04-HN03-HCL-HF TO 1 0  ML. (>)  CONCENTRATION EXCEEDS UPPER L I M I T S .  SOME MINERALS MAY BE P A R T I A L L Y  
ATTACKED. REFRACTORY AND GRAPHIT IC  SAMPLES CAN L I M I T  AU S O L U B I L I T Y .  FOR SOME MINERALS & MAY VOLATIZE SOME ELEMENTS, ANALYSIS  BY ICP-MS.  
- SAMPLE TYPE: S I L T  SS80  6 0 C  f l  , , 

A l l  r e s u l t s  a re  considered t h e  c o n f i d e n t i a l  p rope r t y  o f  t he  c l i e n t .  Acme assumes the  l i a b i l i t i e s  f o r  ac tua l  cos t  o f  t h e  ana l ys i s  on ly .  



ACME I 'TICAL LABOR?iTORIES LTD. 852 E. HASTINGS ST. - 'COWER BC V6A 1R6 PHONE(604) 253-3158 FAX (6p" 253-1716 -- 
(1,- j001 Accredited Co.) 

GEOCHEMICAL ANALYSIS CERTIFICATE 

Roca Mines Inc. F i l e  # A503279 Page 1 
500 - 1045 Howe St., Vancouver BC V6Z 2A9 Submitted by: John M i r ko  

9G01 

9002 

3003 

9004 

9005 

9006 

9007 

9008 

9009 

9010 

9011 

9012 

9013 

9014 

9015 

9016 

9017 

9018 

9019 

9020 

9021 

9022 

9023 

9024 

9025 

RL 9025 

QRE 9025 

9027 

9028 

9029 

9030 

9031 

9032 

9033 

STANDARD 0576 13 0 125 1 36 7 175 3 30 6 13 988 4 07 25 7 8 1 7 6 308 5 7 5 5 4 9 118 2 24 095 25 7 256 3 1 03 706 429 7 04 1 595 1 44 7 7 50 4 53 6 7 16 4 8 7 8 3 12 25 0 c 1 56 2 1 8 

GROUP 1EX - 0.25 GM SAMPLE DIGESTED W I T H  HCL04-HN03-HCL-HF TO 10 ML. ( > I  CONCENTRATION EXCEEDS UPPER LIMITS. SOME MINERALS MAY BE PARTIALL 
ATTACKED. REFRACTORY AND GRAPHITIC SAMPLES CAN LIMIT AU SOLUBILITY. FOR SOME MINERALS & MAY VOLATIZE SOME ELEMENTS, ANALYSIS BY ICP-MS. 
- SAMPLE TYPE: DRILL CORE R150 Samples beginning 'RE1 a re  Reruns and 'RRE1 a re  Reiect  Reruns. 

/ I 14 25iol-' 
Data- FA- DATE RECEIVED: JUL 7 2005 DATE REPORT MAILED: (. . . . 7.. . . . . . . 

d I 

A l l  r e s u l t s  a r e  considered t h e  c o n f i d e n t i a l  p rope r t y  o f  t he  c l i e n t .  Acme assumes t h e  L i a b i l i t i e s  f o r  ac tua l  cos t  o f  t he  ana l ys i s  on ly .  



Rota Mines Inc. FILE # A503279 Page 2 
ACME ANAiYTlCAL ACME ANALYTICAL 

SAWLEB Y., cu pb Zn Ag N, io Mn Fe As U Au Th S r  Cd Sb 8 1  V Ca P L a  Cr l+q Ba TI A l  Na K W Zr Ce Sn Y Nb Ta B e  Sc L 1  5 Rb Hf 

porn gpr ppm ppm pprr ppm ppm ppn x ppm ppm ppm o m  ~ p m  ppm ppm ppm P D ~  X % P P ~  P P ~  f P P ~  X Z X X ppm m m  P D ~  ppm P P ~  P P ~  P D ~  PPm PPm PPm opm o w  

9034 

9035 

9C36 

9037 

9338 

9039 

9040 

904 1 

9042 

9C43 

9064 

5045 

9046 

5047 

9048 

9049 

9050 

9051(roclrl 

9052(pul~l 

9053(pulp) 

9054 

9055 

9056 

9057 

9058 

9059 

9060 

9061 

9062 

9063 

9064 

9065 

RE 9065 

RRE 9065 

STANOAR0 05Tc li 4 126 6 37 1 183 4 30 3 13 991 3 99 25 7 7 c 1 7 4 296 5 7 5 6 4 8 120 2 24 097 25 9 256 0 I 03 678 431 6 97 1 607 1 48 7 5 50 3 55 6 5 16 1 8 8 6 3 12 25 4 c 1 60 5 1 9 

Sample type ORILL CORE A150 Samples b e g i n n i n g  RE a r e  Reruns  and RRE a r e  R e J e c t  Reruns 

A l l  resul ts  are considered the conf ident ia l  property of the c l i e n t .  Acme assumes the l i a b i l i t i e s  fo r  actual  cost of the analysis only. D a t a 1  FA - 



Roca Mines Inc .  FILE # A 5 0 3 2 7 9  Page 3 
ACME ANALYTICAL ACME ANALYTlCAi 

SAMPLE# ~u Pb Zn Ag NI Co Mn Fe As U Au Th S r  Cd Sb 81 V Ca P La Cr Mg Ba T i  & I  Na K W Zr Ce Sn Y Nb Ta Be Sc L l  5 Rb Hf 

ppm 2pm ppm ppm ppn p p ~  ppm ppm P ppm pprn ppm PPm ppm PPm PPm ppm PPm t X PPm PPm z PPm $ X x PPm PPm PPm PPm PPm PPm PPm DPm PPrn PPm a PPm DPm 

3066 

9067 

9068 

9069 

9070 

9071 

9072 

9073 

9074 

9075 

Ri 9075 

RRE 9075 

9076 

9077 

9078 

9079 

9080 

9081 

9082 

9083 

9084 

9085 

9086 

9087 

9088 

9089 

9090 

9091 

9092 

9093 

9094 

9095 

9096 

9097 

STANDARD DST6 12 5 127 9 35 1 174 4 30 4 13 998 3 97 25 7 1 < 1 7 3 291 5 7 5 3 4 9 I 06  2 21 096 27 0 258 9 1 01 657 418 6 98 1 588 1 48 7 7 47 7 54 6 5 15 4 8 5 6 4 11 25 6 c 1 59 3 1 8 

S a q l e  type DRILL :WE Rl50 Sanples beg nn i rq  RE are Reruns and RRE are Reject  Reruns 

A l l  r e s u l t s  are  considered the  c o n f i d e n t i a l  p rope r t y  o f  t he  c l i e n t .  Acme assumes the L i a b i l i t i e s  f o r  ac tua l  cos t  o f  t he  ana l ys i s  only.  Data- ! FA - 



Roca Mines Inc. FILE # A 5 0 3 2 7 9  

9098 

9099 

9130 

910 i ( roc t )  

9 1 0 2 ( ~ u l p )  

9103(P~!P) 

9104 

9105 

9136 

9107 

9108 

9109 

RE 9109 

RRE 9109 

9110 

9111 

9112 

9113 

9114 

9115 

9116 

9117 

9118 

9119 

9120 

9121 

9122 

STANOARD DST6 12 6 130 0 36 1 182 3 30 5 13 1000 4 06 25 7 7 < 1 7 6 300 5 9 5 4 4 8 i i 2  2 27 099 26 1 258 3 1 04 684 432 7 16 1 685 1 52 7 6 48 5 54 6 3 15 8 8 9 6 3 12 25 5 1 59 0 1 8 

Sanple type DRlLL CORE 9150 Sanples beglnnl lg  R E  are Reruns and RRE are Reject  Reruns 

A l l  r e s u l t s  a re  considered the  c o n f i d e n t i a l  p rope r t y  o f  t he  c l i e n t .  Acme assumes the  l i a b i l i t i e s  f o r  ac tua l  cos t  o f  t h e  ana l ys i s  on l y .  D a t a  FA - 



imited 
P.O. Box 4300 - 185 Concession St. 
Lakefield - Ontario - KOL 2H0 
Phone: 705-652-2038 FAX: 705-652-6441 

ACME Analytical Laboratories Ltd. 
Attn : Clarence K.M. Leong 

852 East Hastings St. 
Vancouver, B.C., V6A 1 R6 
Canada 

Wednesday, August 03,2005 

Date Rec. : 21 July 2005 
LR Report : CA09835-JUL05 
Client Ref : A503280 

Phone: 800-990-2263 604-253-31 58 
Fax:604-253-1716 

CERTIFICATE OF ANALYSIS 

Final Report 

Project Coordinator, 
Minerals Services, Analytical 

Page 1 of 1 
Data reported represents the sample submitted to SGS Lakefield Research. Reproduction of this analytical report in full or in part is prohibited without prior written approval. 



SAMPLE# rn Cu Fb Zn Ag Ni Co Mn Fe As U Au Th Sr  Cd Sb 81 V Ca P La Cr Mg Ba T i  A1 Na K W Zr Ce Sn Y Nb Ta Be Sc I 1  S Rb Hf 

ppm ppm ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm PPm ppm ppm ppm t I ?pm P?m % PPm 'I P % PPm PDm PPm PPm PPm PPm PPm Ppm Ppm PDm 2 PPm PWn 

STANDARD DST6 1 2  9 123 2 34 8 173 3 30 3 13 935 3 88 25 7 6 1 7 3 302 5 5 5 3 4 9 125 2 30 108 26 0 249 6 1 31 692 431 6 9 2  1 743 1 44 7 7 47 3 50 6 2 15 1 8 2 7 3 11 25 9 < 1 56 7 1 8 

GROUP 1EX - 0.25 GM SAMPLE DIGESTED WITH HCL04-HN03-HCL-HF TO 10 ML. (> )  CONCENTRATION EXCEEDS UPPER LIMITS. SOME MINERALS MAY BE PARTIALLY 
ATTACKED. REFRACTORY AND GRAPHITIC SAMPLES CAN LIMIT AU SOLUBILITY. FOR SOME MINERALS & MAY VOLATIZE SOME ELEMENTS, ANALYSIS BY ICP-MS. 
- SAMPLE TYPE: SOIL SS80 6OC Samples beginning 'RE1 a re  Reruns and 'RRE1 are  Reject  Rerkms. 

s" 

~ a t a e  FA DATE RECEIVED: JUL 22 2005 DATE REPORT MAILED: . 

ALL r e s u l t s  are  considered the c o n f i d e n t i a l  p rope r t y  o f  t he  c l i e n t .  Acme assumes the  L i a b i l i t i e s  f o r  ac tua l  cost  o f  t he  ana l ys i s  on ly .  



STANDARD DST6 12 9 131 7 38 6 179 3 30 3 13 965 4 04 24 8 3 < 1 7 9 292 5 7 5 2 4 9 118 2 28 102 25 8 259 8 1 01 703 430 7 12 1 767 1 51 8 2 51 5 53 6 1 15 9 8 9 6 4 11 25 2 < 1 60 9 2 0 

GROUP 1EX - 0 . 2 5  GM SAMPLE DIGESTED WITH HCL04-HN03-HCL-HF TO 1 0  ML. ( > )  CONCENTRATION EXCEEDS UPPER L I M I T S .  SOME MINERALS MAY BE P A R T I A  
ATTACKED. REFRACTORY AND G R A P H I T I C  SAMPLES CAN L I M I T  AU S O L U B I L I T Y .  FOR SOME MINERALS & MAY V O L A T l Z E  SOME ELEMENTS, A N A L Y S I S  BY ICP-MS.  
- SAMPLE TYPE: ROCK R 1 5 0  6 0 C  S a m p l e s  b e g i n n i n g  'RE1  a r e  R e r u n s  a n d  'RRE' a r e  R e j e c t  R e r u m .  

i' ii 
'So 

D a t a 1  FA - DATE RECEIVED: JUL  22 1 0 0 5  DATE REPORT MAILED: .&M. g.,: . .< . . . 
G/ / 

A l l  r e s u l t s  a r e  c o n s i d e r e d  t h e  c o n f i d e n t i a l  p r o p e r t y  o f  t h e  c l i e n t .  Acme a s s u m e s  t h e  l i a b i l i t i e s  f o r  a c t u a l  c o s t  o f  t h e  a n a l y s i s  o n l y .  



SAMPLE# rn Cu Pb Zn ~g NI Ca ~n Fe As U Au Th Sr Cd Sb 81 V C a  P La  Cr Mg aa TI A1 Na K W Zr Ce Sn Y Nb Ta Be Sc L; S Rb H f  

ppm ppm ppm ppm ppm ppm ppm ppm I P P ~  P P ~  P P ~  ppm w m  p m  P P ~  PPm DPm I P P ~  D P ~  I ppm f t. P FP ppm ppm ppm ppm ppm ppm ppm ppm P P ~  6 ppm ppm 

A153928 10 2 4 2 3 6 54 < 1 7 c1  3401 6 04 7 8 < l 4 5 99 4 5 1 4 1 71 048 63 8 2 3 38 207 175 8 56 5 644 2 81 4 62 9 126 3 8 12 8 71 5 5 1 4 6 5 3 3 20 7 2 1 

A153985 2 25 3 6 2 64 1 10 8 14 1753 5 15 1 8 < 1 3 4 2266 1 3 < 1 137 10 34 112 21 5 47 2 4 59 644 240 5 41 1 761 2 66 7 45 2 37 6 14 6 2 9 2 1 14 5 3 < 1 46 5 1 6 

A153986 6 1 1 1  3 2  31 1 8 4 1 3 5 7 2 0 0  2 2 0  < I  7 3  110 2 2 1 14 1 8 8  060 2 7 0  3 7  2 6 4 0 6  228 6 2 1  5 6 1 4  84 6 1 3 7 2  53 8 1 4 4  9 2  6 1 6 2 3  c l  1 1 6  4 4  

STANDARD DST6 13 4 132 1 35 9 181 3 30 8 13 986 4 11 25 7 9 < 1 7 5 305 5 9 5 5 5 0 118 2 32 104 27 3 274 3 1 01 724 419 7 10 1 934 1 49 7 7 52 8 54 6 7 16 4 8 5 7 4 11 25 9 1 58 1 1 9 

Sa i rp le  type ROCK R150 60C 

ALL r e s u l t s  a re  considered the  c o n f i d e n t i a l  p rope r t y  o f  t h e  c l i e n t .  Acme assumes the  l i a b i l i t i e s  f o r  ac tua l  cos t  o f  t h e  ana l ys i s  on ly .  Data- C FA - 



SGS Lakefield Research Limited 
P.O. Box 4300 - 185 Concession St. 
Lakefield - Ontario - KOL 2H0 
Phone: 705-652-2038 FAX: 705-652-6441 

ACME Analytical Laboratories Ltd. 
Attn : Clarence K.M. Leong 

852 East Hastings St. 
Vancouver, B.C., V6A 1 R6 
Canada 

Wednesday, August 17,2005 

Date Rec. : 08 August 2005 
LR Report : CA09464-AUG05 
Client Ref: A0503747 

Phone: 800-990-2263 604-253-31 58 

CERTIFICATE OF ANALYSIS 
Final Report 

Sample ID Si02 A1203 Fe203 MgO CaO Na20 K20 Ti02 P205 MnO Cr203 V205 LO1 Sum 
% % % % %  % % %  % % % % % %  

1 : A 153842 39.9 15.4 14.6 5.46 7.35 2.12 1.88 3.60 0.72 0.17 < 0.01 0.04 7.48 98.7 

Project Coordinator, 
Minerals Services, Analytical 

- 
i 

... 
S 

Page 1 of 1 
Data reported represents the sample subrn~tted to SGS Lakefield Research. Reproduction of this analytical report in full or in  part is prohibited w~thout  prlor wrltten approval. 



ppm ppm ppm ppm ppm ppm ppm ppm b ppm ppm ppm ppm ppm ppm ppm ppm PPm f % PPm PPm % PPm X f f % o w  PPm PPm PPm PPm PPm PPm DPm PPm ?Pm DPm PPm gmlmt kg 

9139 

9140 

9141 

9142 

9143 

9;44 

9145 

9146 

9147 

9148 

9149 

9150 

9151(rock? 

9152(pulp? 

9 1 5 3 ( p u l ~ ?  

9154 

9155 

9156 

9157 

9158 

9159 

9160 

9161 

RE 9161 

RRE 9161 

9162 

9163 

9164 

9165 

9166 

9167 

9168 

9169 

9170 

STANDARD DST61OxL34 12 5 129 2 37 5 183 4 30 1 13 990 3 97 26 7 7 < 1 7 5 317 5 6 5 4 5 1 117 2 36 097 25 1 265 0 1 06 703 425 6 90 1 659 1 50 7 8 49 7 52 6 3 16 2 8 9 7 4 12 25 1 c 1 60 6 1 9 5 87 

GROUP I E X  - 0 . 2 5  GM SAMPLE DIGESTED WITH HCL04-HN03-HCL-HF TO 10 ML. ( > I  CONCENTRATION EXCEEDS UPPER L I M I T S .  SOME MINERALS MAY BE P A R T I A L L Y  
ATTACKED. REFRACTORY AND G R A P H I T I C  SAMPLES CAN L I M I T  AU S O L U B I L I T Y .  FOR SOME MINERALS & MAY V O L A T I Z E  SOME ELEMENTS, A N A L Y S I S  BY ICP-MS.  
AU** BY F I R E  ASSAY FROM 1 A.T SAMPLE. 
- SAMPLE TYPE: D R I L L  CORE R 1 5 0  S a m p l e s  b e g i n n i n g  'RE1  a r e  R e r u n s  a n d  'RRE' a r e  R e j e c t  R e ~ u n s .  

/ ' /  
FA- Data- DATE RECEIVED : JUL 2 0  2 0 0 5  DATE REPORT MAILED : . ifjiv 7 *$ . . . 

I /  -.f 
A l l  r e s u l t s  a r e  c o n s i d e r e d  t h e  c o n f i d e n t i a l  p r o p e r t y  o f  t h e  c l i e n t .  Acme a s s u m e s  t h e  L i a b i l i t i e s  f o r  a c t u a l  c o s t  o f  t h e  a n a l y s i s  only. 



Roca Mines Inc. FILE # A503626 Page 2 
ACME ANALYTICAL 

ppm ppm ppm ppm ppm ppm ppm ppm P ppm ppm ppm ppm ppm ppm ppm ppm Dpm 1 16 ppm ppm % Ppm P % % X Ppm PPm PPm PPm PPm PPm DPm PPm PPm PPm X PPm pPm W/m 

RRE 9184 4 5  1 6 1 2  6 0 0  693 6 2 6  2 319 3 3 4  13 1 9  c l  3 3  51 2 6  3 7  7 9 50 0 2 1 1 6 5  9 7 1 2 0  38 0 9 4 6 9 5  1 3 2 3 5 2  5 2 1 0 9 6  39 2 6 1 2 5  2 4  1 2 6 1 4 3  2 8  8 7 0  3 4  02 

9185 2 1  7 2 0 2  7 5  139 5 7 2 404 5 0 9  7 1 0  < l  3 0  35 1 1 1  6 6 44 0 2 8 1 5 8  4 8 1 4 0  25 0 8 9 7 2 2  1 2 8 3 5 0  6 6 4 9  40 2 6 1 1 1  2 4  2 1 6 1 7 7  4 7  9 0 1  2 0  01 2 5 5  

9186 1 7  2 1 7 5  3 7  98 1 1 9  2 442 3 4 1  4 1 0  < 1  3 4  52 < 1  1 2  4 3 35 0 2 7 1 9 9  9 8 1 6 0  52 0 8 7 7 3 9  1 2 7 3 5 1  5 2  7 1 6  47 2 7 1 2 0  1 9  1 2 6 2 4 5  2 2  8 9 0  2 3  < 0 1  2 3 8  

5187 1 1  7 7 3  3 3  188 1 1 3  2 502 4 0 5  3 7 < 1  3 0  32 1 9 2 3 31 0 2 2 2 2 2  9 5 2 2 9  104 0 6 3 6 4 5  0 9 4 2 6 5  5 1  5 4 9  50 2 3 1 0 9  1 6  1 2 6 3 7 5  1 8  6 8 1  1 7  01 2 5 7  

9188 1 1 4  2 0 5 4  5 5  85 4 5 1 3 6 6  3 1 4  4 8 < 1  3 0  30 1 9 8 5 34 0 2 0 2 0 1  4 7 1 4 2  49 0 8 7 6 7 5  1 1 4 3 2 7  4 5 2 4  45 2 2  9 3  2 3  2 1 6 2 1 2  2 0  8 3 1  1 6  01 2 4 3  

9199 1 0 8  6 3 6  5 3 1  79 1 5 1 3 2  6 81 6 6 6  8 1 0  c l  2 9  33 4 1 0  2 1  23 20 0 2 3 1 3 7  1 5 4  49 17 0 8 3 6 6 2  1 6 3 3 4 8  6 0  5 0 5  34 2 0  9 2  1 7  1 1 7 5 8  7 7  7 5 9  1 9  04 2 4 9  

9200 1 3 5  7 5 9  5 5 2  102 2 6  6 6  6 81 8 6 7  15 9 < l  2 3  29 5 9 2 4  19 16 0 2 0 1 2 2  6 5  43 12 0 9 0 6 4 4  1 5 4 3 2 7  3 4 2 4  32 2 0  8 2  1 9  2 1 6 4 6  > lo  7 2 0  1 6  04 2 4 6  

9201(rock) 3 7 1 4  1 0 ~ 1 2 6  ~ 1 1 1 6  04 < 1 1 2 < 1  2 2 1 6  4 ~ 1 < 1  4 > 4 0 0 0 3  6 2 20 9 0 0 1  08 003 01 2 7 1 < 1 3 3 < 1 < l  <1  <1 1 1 5 < 1 < 0 1  2 0 2  

9202(pulp: 124 0 195 0 84 0 139 2 4 53 0 59 3698 9 54 886 3 4 5 1 2 6 348 5 11 5 11 7 111 14 03 093 33 0 49 5 1 58 81 256 4 43 821 90 2 8 44 0 43 2 9 17 5 2 3 1 1 11 13 7 2 4 26 8 1 8 5 51 

STANDARD DST610xL34 12 3 121 3 35 8 170 3 29 9 13 956 3 95 25 7 8 1 7 2 294 5 6 5 4 4 8 112 2 22 097 26 8 251 7 1 02 673 426 6 83 1 745 1 47 7 6 49 3 53 6 4 15 1 8 5 6 4 11 25 8 < 1 60 0 1 7 5 79 

Sarp le type. DRILL CORE Rl5O Sanples beginning 'RE are Reruns and 'RUE are Reject  Reruns 

All results are considered the confidential property of the client. Acme assumes the Liabilities for actual cost of the analysis only. 



RRE 9216 6 6  2 6 9  8 6 0  273 8 4 5  5 4 6 6 1 1 7 9  10 1 3  ( 1  3 1  57 7 1 6  1 5  1 2 1 0 5  0 1 9 1 5 9  a 5 1 6 4  13 0 7 8 6 8 7  1 6 4 3 1 3  6 2  6 6 1  41 2 1  9 4  1 7  2 1 6 2 4 6  . l o 7 2 1  2 2  03 

9217 7 9  4 4 5 4  1 9 4  94 1 7  8 9  7 80 3 4 0  17 2 1  < 1  4 2  49 2 2 2  8 33 16 0 1 1 1 7 5  1 4 0  74 32 1 7 5 8 1 6  2 0 6 3 8 2  1 9  9 9 2  42 2 7 1 0 0  4 0  4 1 9 1 6 4  3 1 8 2 0  3 7  07 3 2 9  

9218 2 5 0 1 3 4 3 4  12692  8680 5 3  2 8  2 404 1 8 4  8 2 0  < l  4 9  6 6 4 8 3  9 2  1 7  lllll 0 1 7 1 6 3  7 0 1 0 4  48 1 2 5 6 3 1  1 7 0 2 7 3  6 8  6 8 5  36 2 2  8 7  4 0  4 1 4 1 2 6  1 7 5 9 2  3 1  07 2 4 3  

9219 1 3 3  1 1 3 0  3 3 5 3  788 1 2  1 3  2 590 1 9 7  8 1 7  < 1  5 1  82 3 8  1 5  7 9 1 5 1  0 . 9 1 6 1  6 2 1 2 9  75 1 3 9 6 8 0  1 9 6 3 2 1  6 3  7 0 5  35 2 2  9 9  4 6  4 1 5 1 3 0  1 3 6 8 0  3 2  02 2 3 4  

9220 5 7  2 2 2 4  1 8 6 9  1188 1 1  1 5  2 722 2 4 9  8 3 2  < 1  6 6  99 4 3  1 8  6 1 8 2 0 3  0 1 8 2 2 2  2 8 1 4 8  56 1 5 9 8 6 1  2 3 4 4 0 5  1 3 1 0 1 1  49 2 5 1 1 9  5 2  5 2 6 1 0 7  2 0 8 4 7  4 3  02 2 6 4  

9231 13 1 2368 6 385 9 3447 4 7 13 5 6 506 4 17 14 2 0 < 1 3 2 68 13 0 2 5 1 3 35 2 35 035 11 8 12 0 1 51 34 150 6 68 118 3 04 6 8 92 8 31 1 7 11 0 3 5 3 1 5 8 5 3 4 56 4 3 0 11 2 64 

9232 1 0 0  2 5 1 7  5 5 0 7  504 2 2  6 3  5 340 2 8 2  27 1 4  e l  3 2  76 2 3  1 8  9 5 8 1 2 3  0 4 1 1 1 7  2 0 6  86 37 1 9 8 6 3 2  3 8 9 3 0 8  2 8  5 9 2  27 1 6  8 0  2 9  3 1 9 8 3  2 3 5 8 1  2 4  06 2 4 3  

9233 10 0 1399 1 282 3>10000 2 6 9 4 6 162 3 89 22 1 0 1 2 4 38 36 0 2 2 6 68 56 036 8 7 33 3 56 17 167 6 03 114 2 75 5 9 46 8 22 1 2 6 3 2 0 2 1 9 9 8 3 7 54 3 1 7 09 2 36 

9234 14 9 1962 3 252 6 4070 3 5 21 7 8 739 3 79 10 1 0 < 1 2 9 52 15 0 1 2 9 66 1 27 042 11 6 48 6 1 63 33 175 6 35 092 2 60 4 9 46 9 26 1 5 6 8 2 6 3 1 10 18 5 2 2 49 0 1 9 06 2 39 

STANDARD DST61DxL34 12 4 124 8 35 9 172 3 30 3 13 978 4 01 25 7 6 c 1 7 3 314 5 6 5 3 4 8 119 2 22 104 26 8 255 6 1 01 722 431 6 95 1 619 I 48 7 6 50 6 52 6 5 15 1 8 8 7 3 11 25 5 < 1 59 1 1 9 5 91 

1 
Sample type DRILL CORE R150. Sarrples begrnnlng RE are Reruns and 'RRE' are Reject  Reruns 

A l l  resul ts  are  considered the conf ident ia l  property of the c l i e n t .  Acme assumes the l i a b i l i t i e s  fo r  actual  cost of the analysis only.  D a t a L  FA - 
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9269 

9270 

9271 

9272 

9273 

9274 

9275 

9276 

9277 

9278 

9279 

9280 

9281 

9282 

9283 

9284 

9285 

9286 

9287 

RE 9287 

RRE 9287 

9288 

9289 

9290 

9291 

9292 

9293 

9294 

9295 

9296 

9297 

9298 

9299 

9300 

STANDARD OST6IOxL34 12 3 123 9 36 9 172 4 30 2 13 997 4 06 25 7 9 < 1 7 6 315 5 7 5 5 4 9 119 2 21 097 26 6 262 2 1 06 728 430 6 81 1 726 1 49 7 5 50 6 54 6 3 15 8 8 9 8 3 12 25 8 < 1 55 0 I 9 5 80 

Sanple type DRILL CORE R150 S a q l e s  beginning RE are Reruns and RRE are Reject  Reruns 

A l l  r e s u l t s  are considered the c o n f i d e n t i a l  p roper ty  of  the c l i e n t .  Acme assumes the l i a b i l i t i e s  f o r  ac tua l  cost o f  the ana lys i s  only.  



R o c a  Mines Inc. FILE # A 5 0 3 6 2 6  Page 6 
ACME ANALYTICAL ACME ANALYTICAL 

9311 3 8  3 6 8 2  9 2  47 2  3 6  3  8 7 5 0 3  11 6  < 1  2 4  42 1  1 4  6  7  17 0 2 7 1 4 4  5 1  79 16 1 0 1 7 8 2  1 2 4 3 6 5  3 3  3 2 7  35 2 5  7 5  2 7  2  2 6 1 6 0  4 9 7 3 8  1 2  02 2 4 3  

9312 4 7  3 4 8 8  9 7  57 2  2 1  3  1 4 0 6 5 9  11 7  < I  2 0  48 1  1 0  6  7  28 0 3 0 1 0 2  2 7  92 11 0 7 7 7 3 9  1 3 1 3 3 1  2  3 5 5  25 2 1  6 7  1 9  1  1  6 1 6 4  6 9 6 8 4  1 3  02 2 4 9  

9313 6 8  1 8 7  1 0 0  38 2  4 1  3  1 6 0 5 0 0  5  2 5  < I  2 8  48 2  8  7  15 31 0 2 0 1 2 0  5 8  65 16 0 8 5 6 3 6  1 3 1 3 1 2  4 1  8 3 7  28 2 1 1 0 7  2 0  2  1  5 1 1 6  5 1 6 2 8  3 1  01 1 9 1  

RE 9313 6 7  1 8 2  8 5  38 2 3 7  3  1 4 9 4 9 9  5  2 5  < I  2 9  46 2  8  8  16 31 0 2 0 1 2 5  7 0  66 15 0 8 3 6 3 9  1 2 8 3 1 3  3 8  8 6 5  29 2 0 1 0 8  2 3  2  1  5 1 1 5  5 1 5 9 5  3 0  < 0 1  

RRE 9313 6 4  1 6 8  7 6  36 2  3 1  2  1 3 5 4 7 1  5  2 7  < 1  2 8  46 2  7  7  15 31 0 2 0 1 1 4  2 9  63 14 0 7 9 6 0 8  1 3 1 3 0 4  3  8 1 5  28 2 0  9 8  2 1  2  1  5 1 1 0  5 0 5 8 6  3 0  < 0 1  

9314 8 0  4 8 9  4 1 5  126 1 0 1 4 0  6  5 9 9 8 8 6  18 2 5  < 1  2 7  73 3 1 4  4 6  9  1 2 9  0 1 8 1 3 7  A 4 2 2 9  11 0 5 5 5 2 9  1 0 1 2 0 4  3 6  7 7 0  32 1 4 1 0 9  1 2  1  1  4 2 8 7  9 7 4 1 9  2 8  04 1 8 8  

9315 3 5  2 7 3  1 5 7  114 2 7 0  4 4 7 0 3 7 7  6  9 ~ ~ 3 3  85 1  1 1  5  1 5 1 1 4 0 2 7 1 9 9  7 4 1 7 1  2 9 1 4 7 7 6 2  1 6 2 3 4 9  6 5 1 4  4 4 2 2 9 6 3 5  3  2  7 2 2 8 2 9 6 6 9  1 8 ~ 0 1  2 5 8  

STANDARD OST6/AU 1  12 3  130 5  34 2 180 4  31 0  13 989 3  98 25 7  3  < 1  6  9 301 5 8  5  4  4  7  114 2  26 103 26 3  260 2  1 03 679 432 6  99 1  710 1  50 8  1  47 9  52 6 7 15 0  8  7  8  4  11 24 8  1  59 0  1  9 3  35 

S a v l e  type DRILL CORE Rl5O Sanoles beg~nn ing  RE are Reruns and RRE are Reject  Reruns 

A l l  resul ts  are  considered the conf ident ia l  property of the c l i e n t .  Acme assumes the L i a b i l i t i e s  fo r  actual  cost of the  analysis only.  Data- 1 FA - 



SAMPLE# m Cu Pb Zn Ag Ni Co Mn Fe A s  U Au Th Sr Cd Sb 81 V Ca P La Cr Mg Ba T1 A1 Na K W Zr Ce Sn Y Nb Ta Be Sc Ll S Rb ~ f s a n y l e  

ppm ppm ppm ppm ppm ppm ppm ppm X ppm ppm ppm ppm ppm PPm PPm ppm PPm X X PPm DPm % PPm % I % PPm P W  PDm PDm PPm PDm DPm PPm PPm PPm PPm PPm kg 

9123 

9124 

9125 

9126 

9127 

9128 

9129 

9130 

9131 

9132 

9133 

9134 

9135 

9136 

RE 9136 

RRE 9136 

9137 

9138 

9236 

9237 

9316 

STANDARD 0516 13 2 125 1 35 4 175 3 29 6 13 972 3 94 25 7 7 c 1 7 3 283 5 7 5 5 4 8 119 2 23 096 26 7 253 1 1 01 678 416 6 84 1 577 1 45 7 5 50 5 53 6 7 15 4 8 7 7 4 12 24 7 < 1 59 2 1 8 - 

GROUP 1EX - 0.25 GM SAMPLE DIGESTED W I T H  HCLO4-HNO3-HCL-HF TO 10 ML. ( 2 )  CONCENTRATION EXCEEDS UPPER LIMITS. SOME MINERALS MAY BE PARTIALLY 
ATTACKED. REFRACTORY AND GRAPHITIC SAMPLES CAN LIMIT AU SOLUBILITY. FOR SOME MINERALS & MAY VOLATIZE SOME ELEMENTS, ANALYSIS BY ICP-MS. 
- SAMPLE TYPE: DRILL CORE R150 Samples beginning 'RE1 a re  Reruns and 'RRE1 are  Reject  Reruns. 

I 

A l l  r e s u l t s  a re  considered the  c o n f i d e n t i a l  p rope r t y  o f  t he  c l i e n t .  Acme assumes the l i a b i l i t i e s  f o r  ac tua l  cos t  o f  t he  ana l ys i s  only.  



Limited 
P.O. Box 4300 - 185 Concession St. 
Lakefield - Ontario - KOL 2H0 
Phone: 705-652-2038 FAX: 705-652-6441 

ACME Analytical Laboratories Ltd. 
Attn : Clarence K.M. Leong 

852 East Hastings St. 
Vancouver, B.C., V6A 1 R6 
Canada 

Tuesday, August 16,2005 

Date Rec. : 08 August 2005 
LR Report : CA09462-AUG05 
Client Ref : A503628-Roca Mines Inc 

Phone: 800-990-2263 604-253-31 58 
Fax:604-253-1716 

CERTIFICATE OF ANALYSIS 

Final Report 

SamplelD Si02 A1203 Fe203 MgO CaO Na20 K20 Ti02 P205 MnO Cr203 V205 LO1 Sum 
% % % % %  % % %  % % % % %  % 

1: 9131 69.3 12.7 2.90 1.55 3.28 1.71 2.56 0.26 0.06 0.12 c 0.01 < 0.01 5.38 99.8 

2: 9236 63.7 12.8 2.60 3.47 5.07 0.49 2.65 0.27 0.03 0.07 < 0.01 < 0.01 8.98 100.1 

3: 9237 50.1 16.6 9.88 4.16 3.74 1.02 4.04 0.85 0.03 0.10 0.02 ~ 0 . 0 1  8.32 98.8 

Debbie Waldon 
Project Coordinator, 
Minerals Services, Analytical 

Page 1 of 1 
Data reported represents the sample submitted to SGS Lakefield Research. Reproduction of this analytical report in full or in part is prohibited without prior written approval. 



- 
ACME E 'TICAL LABORATORIES LTD. 852 E. HASTINGS ST. 'YOOWE BC V6A IR6 PHONE(604)253-3158 FAX (6C '53-1716 1 

( 1 s ~  3001 Accredited Co.) 
GEOCHEMICAL ANALYSIS CERTIFICATE 

Roca Mines Inc. File # A503281 
500 - 1045 Howe St., Vancouver BC V6Z PA9 Submitted by: John Mi rko  4 ' 

STANDARD 0576 12 1 123 9 35 6 173 3 30 7 13 968 4 01 25 7 6 < 1 7 2 298 6 0 5 4 4 8 119 2 23 096 27 0 251 5 1 02 678 420 6 89 1 652 1 45 7 6 49 9 53 6 3 15 3 8 4 7 4 I 1  25 3 < 1 58 8 1 8 

GROUP 1EX - 0.25 GM SAMPLE DIGESTED W I T H  HCL04-HN03-HCL-HF TO 10 ML. (>)  CONCENTRATION EXCEEDS UPPER LIMITS. SOME MINERALS MAY BE PARTIALLY 
ATTACKED. REFRACTORY AND GRAPHITIC SAMPLES CAN LIMIT AU SOLUBILITY. FOR SOME MINERALS & MAY VOLATIZE SOME ELEMENTS, ANALYSIS BY ICP-MS. 
- SAMPLE TYPE: ROCK Samples beginning 'RE1 a re  Reruns and 'RREi a re  Re jec t  Reruns. 

A f 

Data- F FA- DATE RECEIVED : JUL 7 2005 DATE REPORT MAILED : . ($&{ . d!Ky. . 
L,"' / 

/' 

ALL r e s u l t s  a re  considered the  c o n f i d e n t i a l  p rope r t y  o f  t he  c l i e n t .  Acme assumes the  L i a b i i i t i e s  f o r  ac tua l  cos t  o f  t he  ana l ys i s  only.  



P.O. Box 4300 - 185 Concession St. 
Lakefield - Ontario - KOL 2H0 
Phone: 705-652-2038 FAX: 705-652-6441 

ACME Analytical Laboratories Ltd. 
Attn : Clarence K.M. Leong 

852 East Hastings St. 
Vancouver, B.C., V6A 1 R6 
Canada 

Tuesday, August 02, 2005 

Date Rec. : 21 July 2005 
LR Report : CA09836-JUL05 
Client Ref : A503282 

Phone: 800-990-2263 604-253-31 58 
Fax:604-253-1716 

CERTIFICATE OF ANALYSIS 

Final Report 

Project Coordinator, 
Minerals Services, Analytical 

Page 1 of 2 
Data reported represents the sample submitted to SG5 Lakefield Research. Reproduction of this analytical report In full or in part is prohibited without prior written approval. 



SAMPLE# w CU Pb Zn Ag N1 Ca Mn Fe As U Au Th Sr Cd Sb 81 V Ca P La C r  Mg Ba T i  Al Na K W Z r  Ce Sn Y Nb l a  Be Sc L l  S Rb H f  

ppm ppm ppm ppm ppm ppm ppm ppm ). ppm ppm ppm ppm ppm Dpm ppm ppm ppm t % ppm ppm 4 w 6 X 4 % wm ppm P P ~  ppm ppm P P ~  p m  PPm ppm PPm 4 Ppn ppm 

A153837 7 7 25 9 7 5 108 1 ! 25 1 2 245 2 81 24 2 3 < 1 2 0 95 2 2 9 1 100 46 073 12 4 32 8 91 131 106 4 55 587 1 16 1 51 7 19 7 6 0 1 5 1 1 I? 22 3 5 22 4 1 8 

A153838 6 6  3 5 6  6 9  112 1 1 3 8 0  4 3 5 3 3 1 6  23 1 6  < l  1 3  162 1 3 0  I 79 1 3 4  155 8 7  2 9 8  72 51 085 3 9 3  977 89 3 8  3 2 9  16 7 9 3  8 < I  1 9 1 7 2  1 4  1 8 0  1 1  

A153639 2 9 25 9 4 1 121 6 31 5 3 474 2 67 11 1 0 < 1 1 2 108 1 1 4 1 57 1 37 038 7  4 17 8 93 106 066 3 10 669 56 1 24 7 13 4 4 7  8 < 1 <1 7 18 4 5 11 3 7 

A153840 1 0  2 7 4  1 2  209 2 5 6 1  3 8 1 5 2 4 9  2 1 7 139 2 4 c l  30 2 6 3  012 5 7  1 0 3  1 1 7  634 041 2 2 2  636 19 3 3  1 0 2  10 2 4 7  6 c l  1 5 2 0 1  3 3 5  3 

STANDARD OST6 13 2 125 1 35 4 175 3 29 6 13 972 3 94 25 7 7  r 1 7  3 283 5 7 5 5 4 8 119 2 23 096 26 7  253 1 1 01 678 416 6 84 1 577 1 45 7 5 50 5 53 6 7 15 4 8 7 7 4 12 24 7 < 1 59 2 1 8 

GROUP 1EX - 0 . 2 5  GM SAMPLE DIGESTED WITH HCL04-HN03-HCL-HF TO 1 0  ML. (> )  CONCENTRATION EXCEEDS UPPER L I M I T S .  SOME MINERALS MAY BE P A R T I A L L Y  
ATTACKED. REFRACTORY AND GRAPHIT IC  SAMPLES CAN L I M I T  AU S O L U B I L I T Y .  FOR SOME MINERALS & MAY VOLATIZE SOME ELEMENTS, ANALYSIS  BY ICP-MS. 
- SAMPLE TYPE: ROCK R 1 5 0  6 0 C  

8 ' )  

DATE RECEIVED : JUL 2 0  2 0 0 5  

I d ,J 
DATE REPORT MAILED : . . c.9. -3. :! I. . . 

i 

A t 1  results are considered the confidential property of the client. Acme assumes the liabilities for actual cost of the analysis only. 



GROUP 7AR - 1.000 GM SAMPLE, AQUA - REGIA (HCL-HN03-H2O) DIGESTION TO 100 ML, ANALYSED BY ICP-ES. 
- SAMPLE TYPE: Core Pulp 

i I 

~ a t a l  FA - DATE RECEIVED: AUG 9 2005 DATE REPORT MAILED: . . r / r ~  *. . . . . /2 /@5: . . .  . . . . 

A l l  r e s u l t s  a re  considered t h e  c o n f i d e n t i a l  p rope r t y  of t he  c l i e n t .  Acme assumes the  l i a b i l i t i e s  f o r  ac tua l  cos t  o f  t he  ana l ys i s  on ly .  



9269  213 
STANDARD R-2a 1 5 8  

GROUP 6 - PRECIOUS METALS BY FIRE ASSAY FROM 1 A.T. SAMPLE, ANALYSIS BY ICP-ES. 
- SAMPLE TYPE: Core Pu lp  I , 

A l l  r e s u l t s  are  considered the c o n f i d e n t i a l  p rope r t y  o f  t h e  c l i e n t .  Acme assumes the  L i a b i l i t i e s  f o r  ac tua l  cos t  o f  t he  ana l ys i s  on ly .  



.001 .062 .O1 .05 
STANDARD R-2a .047 .553 1.53 4.17 160 .365 .043 .21 22.22 .23 .I64 .029 .I29 <.01 2.24 .078 .069 1.69 1.38 .20 -52 -082 .I75 

GROUP 7AR - 1.000 GM SAMPLE, AQUA - REGIA (HCL-HN03-H20) DIGESTION TO 100 ML, ANALYSED BY ICP-ES. 
- SAMPLE TYPE: CORE PULP Samples beginning 'RE1 are Reruns and 'RRE-I are Reject Reruns. 

( h <A 
D A T E  RECEIVED: JUL 22 2005 DATE REPORT MAILED: . . ., . ./ . . . . . . . . . . 

p" 
# 

ALL results are considered the confidential property of the client. Acme assumes the Liabilities for actual cost of the analysis only. 





Roca Mines Inc. FILE # A 5 0 3 7 4 3  Page 2 
ACME ANALYTICAL ACME ANALYTICAL 

- 

SAMPLE# cu pb Zn NI Co Mn Fe As U Au Th Sr  Cd Sb 81 V Ca P La Cr Ng Ba T i  A1 Na K W Zr Ce Sn Y Nb Ta Be Sc L1 S Rb H f  Au**Sarrple 

ppm ppm ppm ppm ppm ppm ppm ppm I ppm ppm ppm ppm ppm PPm ppm ppm PPm X X ppm PPm 2 PPm $ X X X PPm PPm Ppm PPm PPm PPm PPm PPm PDm PPm z PPm DPm gm/mt k g  

STANgARD DST61OxL34 12.7 133 8 35.1 180 .4  31 9 13 992 4 00 26 7 7 1 7 2 299 5 6 5 3 4 8 113 2 24 098 26 7 266 7 1.07 724 453 7 03 1 668 1 48 7 6 51.2 53 6 4 15 6 8 7 .7 4 12 26 1 1 57 8 1 8 5 87 - 

S a w l e  type DRILL CWE R150 Sarrples beginning 'RE are Reruns and 'RRE are Reject  Reruns 

A l l  r e s u l t s  a re  considered the  c o n f i d e n t i a l  p rope r t y  o f  t h e  c l i e n t .  Acme assumes the  l i a b i l i t i e s  f o r  ac tua l  cos t  o f  t he  ana l ys i s  on ly .  Data- f FA - 



SAMPLE# 1"o CU Pb Zn Ag t i )  Co Mn Fe A s  U Au Th Sr Cd Sb 81 V Ca P La Cr Mg 8a T i  A1  Na K W Zr Ce Sn Y Nb T a  Be Sc L i  S Rb Hf Au-Sanple 

ppm ppm p w  ppm ppm ppm ppm ppm X ppm PPm PPr PPm PPm PPm PPm PPm PPm X DPm PPm X PPm X X % % PPm PPm Pom PPm PPm PPm PPm PDm PPm PPm t PPm PPT w / m r  kg 

Sanple type DRILL CORE R150 

A l l  resul ts  are considered the conf ident ia l  property of the c l i e n t .  Acme assumes the L i a b i l i t i e s  fo r  actual  cost of  the analys is  only.  , a t a d  FA - 




