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MEMORANDUM 

MEROK GEOSCIENCES 
, Y1A 5L6 Phone: (867) 668-7672 Fax:(867) 

Yellowknife: (867) 873-3858 

YUKON ENERGY MINES 
& RESOURCES LIBRARY 
PO. 8OX 27d3 
WHITEHESE, YUKON Y I A  2C6 

LTD. 
393-3577 amerok@yknet.yk.ca 

To: Kim Ferguson Date: 12 JUL 99 

From: Mike Power 

'I  Re: Arch Creek seismic survey i - 

This memorandum is a field report describing refraction seismic surveys conducted at 
Arch Creek, Whitehorse Mining District from July 7-9, 1999. The surveys were 
conducted to determine the depth to bedrock along the creek prior to testing. 

a. location and access, The surveys were conducted on Placer Lease 1W00092 on 
the lower end of Arch Creek, Whitehorse Mining District. ' A road extending from the 
NWTel repeater north of Kluane Wilderness Village on the Alaska Highway to the . 
property was washed out at the time of the survey and a helicopter was used to lift the 
crew and equipment into the property. I ,  

b. Personnel and equipment. A three-man crew consisting of M. Power, G. Gibson 
and T. Painter were provided together with the following equipment: 

Instruments: Strataview 24 Channel digital engineering seismograph. 
Impulse laser range finder 

486DX66 or better laptop computer, colour printer. 

L, 

Data processinq: 

Other: F350 truck, 650Wll20 V generator, VHF radios, blasting 
cables, chain saw, spare parts and tools, camp and 
groceries. 

c. Survey grid. A total of 7 lines were surveyed. Line locations are shown in Figure 1. 
The location of L1 ON was determined with a GPS and all other line locations were 
calculated relative to this point with the laser range finder and compass. Lines were cut 
to a standard suitable for the survey and stations marked with flagging at 10 m 
intervals. Every 60 m (blast points) was marked with pickets along the lines. Off-line 
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shots were hip chained in and their elevations determined either with hip chain and 
clinometer or by directly measuring the elevation with the laser rangefinder. 

d. Survey specifications. The seismic refraction survey was conducted according to 
the following specifications: 

Phone spacing: 5 m 

No. of channels: 24 (total spread length 115 m) 

Shot locations: 2 shots at least 60 m off either end of each spread 
2 shots at either end of the spread 
1 shot at mid-spread 

Shots: 2 to 8 sticks of Forcite or Geogel initiated with seismic grade 
electrical caps (seismocaps). 

0 
Topoqrap hv: Topography along the line and the relative elevations of the 

lines were surveyed to a common datum with the laser 
range finder. 

I nterwetation: Data was interpreted 

e. Data processing and interpretation. The station elevations were determined by 
carrying elevations from L1 ON across the grid and calculating relative elevation 
differences in a spreadsheet. The elevation of L1 ON was arbitrarily set at 100 m to 
ensure that all elevations were positive. Seismic data processing was performed with 
the Rimrock Geophysics SIP software package originally developed by the US 
Geological Survey. The interpretation algorithm is a modified delay time method 
suitable to the survey procedure used in this project. First arrivals were picked on the 
computer and with the assistance of the paper shot records. 

The interpretation summaries for each line are attached. These show the seismic 
velocities determined by analysis of the first arrivals. Velocities were not fixed and thus 
vary from line to line. In placer deposits, generally three layers are encountered. 
These include an overburden layer above the water table (VI 1000 mls), an overburden 
layer below the water table (VI 1800 m/s) and bedrock (2000 I V 5 5500 m/s). The 
quality of a solution and hence the degree of confidence you can place in it can partially 
be evaluated by looking at the velocities determined during the inversion. The depth 
sections show the calculated ray intersection points on each of the three horizons (two 
boundaries). In a good solution, the points will be tightly clustered and the profile 
generally quite smooth. In a poor solution, there will be a wide scatter between the 
points and the interpreted bedrock surface will be quite irregular. In addition, on two 
spread lines (240 m lines), the development of a bulge beneath the boundary between 



the two lines is a suspect feature suggesting that the bedrock velocity may be a bit low. 
As a final note, the solutions are generally not valid near the ends of the lines, 
particularly if the bedrock surface is defined by the shot ray intersection point (s on the 
diagram). In these areas, the bedrock profile has been drawn in to correlate with 
surface exposures at line ends. 
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Figure 1 is a plot showing the location of the survey lines and depth sections for each. 
These were taken from the individual line profiles in the interpretation summaries. The 
base level for each line was adjusted so that the surface elevation would plot near (ie. 
immediately left) of the survey line. In each profile, the depth increases to the left away 
from the line. The depth to bedrock can be determined by measuring the thickness of 
the gray section and applying the scale factor (1 mm = 2 m). The interpretation 
sections should be consulted if more detail is required and to evaluate the confidence 
that should be placed in a given solution. Interpretation notes have been written on the 
sections to assist the reader. 
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f. Results. 

The elevation datums used for each profile line in Figure 1 are listed below. These are 
the elevation of the section at the profile line (ie. the plotted location of the seismic line). 
The elevation of bedrock relative to the overall survey datum can be calculated by 
determining the depth below the survey line through measurement and subtracting this 
from the line datum. 

0 

Line Section elevation 
(above L1 ON datum - 100 m) 

The following notes are pertinent to each line: 

0 Line 1 

Coordinates are reversed relative to all other lines. North is on the left and South on 



the right. Coordinates numbered from 240 N (on the ground) = 0 S in the section. The 
W 

data has been transformed and plotted using the same convention as all other lines in 
Figure 1. The data quality in the northern half of the section and the quality of the 
resulting interpretation is poor. Depth to bedrock averages around 20-25 m. 

Line 2 

Permafrost present in shot holes in the southern portion of the line. Poor overall 
solution but reasonable velocities. The bulge near ON is suspect and a poor fit occurs 
in this area. Depth to bedrock appears to be approximately 20 m. 

Line 3 

Permafrost present in the southern portion of the line. Reasonable velocities 
determined by inversion. Solution is very poor in the southern portion of the lines 
(permafrost) and moderate to good in the northern portion of the line. 

Line 4 

Southern end of the line at bedrock bluff. Second layer velocity a bit high but could be 
caused by compacted gravel; other velocities are good. Moderate quality solution; 
estimated depth to bedrock averages around 20 m, shallowing quickly on either end. 

Line 5 

Reasonable velocities and moderate to good quality solution. Shot at south end was on 
bedrock 13 m south of line end. Layer 1 anomalously thick. 

Line 6 

Southern shot on bedrock, northern shots on overburden covered slope. Results 
suggest that the bedrock surface is slightly shallower here. This line located at the 
downstream end of a bowl or blowout-in the creek channel. Solution quality is 
moderate, velocities reasonable. 

Line 7 

Poor to moderate solution. The bedrock probably rises on the northern end of the line. 
Velocities are reasonable. The quality of the solution on the southern portion of the line 
is poor but suggests around 20 m to bedrock there, shallowing from just a few metres at 
the northern end of the line. 

The overall solution quality is at best moderate for the entire survey. Permafrost 
interfered with solutions on two lines and locally steeply dipping bedrock and noisy 
ground obscured first arrivals elsewhere. Layer velocity solutions suggest compacted 
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0 (old?) gravel near Line 4 and uncompacted gravel elsewhere. 

The results of this survey should be tested by excavation in shallow areas to determine 
the degree of confidence which can be placed in this data. The spread in calculated 
raypath exit points on the refractors and the scatter in velocities from line to line 
suggests that the bedrock depth determinations will be in error by at least f 10% across 
the lines. 

/attach. 



Amerok Geosciences Ltd. 
Box 5808 
Whitehorse, Yukon Y I A  5L6 
Phone: (867) 668-7672 

E-mail: amerok@yknet.yk.ca 
Fax: (867) 393-3577 

GST No.: RT89493 8588 
File: 99-18 

Report 
(as per contract) 

Subtotal 

Federal GST 

TOTAL 

In account with: Kim Ferguson 
Box 378 
Atlin, BC VOW IAO 

Re: Arzh Creek refracb'on se'hic m y s  

Professional Services; 

Mobilization / Demobilization 
(as per contract, exclusive of helicopter) 

Refraction seismic surveys 
3 days @ $1,7501 day 

Invoice 99051 
July 12, 1999 

$2,500.00 

$5,250.00 

l!!xuQ 
$8,250.00 

$57/.50 

$8.827. 50g 

Tern :  Net 15 days. Interest charged at 2% pet- month on overdue accounts 








