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INTRODUCTION

In 1979 North West Survey Corporation Yukon Ltd.
‘was engaged by the Exploration Departmen£ of Cyprus Anvil
Mining Corporation to consolidate all the various control
surveys in the Anvil—Faro-—Vangorda-—Swim Area for a major
photogrammetric mapping program. During the course of the
larger control survey an additional survey control was com-
pleted within and around the vicinity of the Anvil Open Pit.
This control survey was on the Cyprus Anvil Mine Diamond

Drill Hole Grid and Mine Datum,



FIELD PROCEDURES

An initial familiarization meeting was held with
Dan Perrin, Cyprus Anvil Chief Surveyor and J.F. Welter of
North West Survey. Thfee stations were already established
in bedrock immediately around the pit area and designated as
Pri 4, Tri 18 and Pri 6. It was decided to accept the exist=
ing coordinates and elevation for Tri 18 and accept the azimuth
as computed from existing coordiﬁates Tri 18 to Pri 4 of
115°37'52.9". One additional station was to be established
to the immediate east of the pit on a side hi;l forming a
permanent backsight to pit control stations Pri 4, Tri 18 and
T;i 6. In addition it was felt that existing stations to the
south of the mine haulage road and on top of the ridges be
surveyed common to the pit control to serve as additional
check azimuths or stations utilized for three point resection.
A unique four digit identifying number was given to each sta-
tion. A circular yellow plastic tag indicating the station
number has been attached to its respective monument. The
survey meonument is usually a 5/8"x30“ iron bar with a 4"x4"x4'
red wooden post placed over it. The list of‘the stations with
their identifying numbers and previous identifier are as follows:
1485—Tri 18, 1487—Pri 4, 1486—Pri 6, 1483, 1481—HIW 2,

1463—RC 2, 1477, 1475—HIW 8, 1417—WHI 1-71.



All horizontal and vertical angles were measured
with Wild T2 transits to second order specifications. Aall
distances were measured with an AGA 78 Laser Geodimeter.
Simultaneous reciprocal trigonometric levelling procedures
were used to determine elevation differences. All field

work was observed and recorded in metric wvalues.



PRELIMINARY REDUCTIONS

All horizontal angles were reduced in the field to
ensure that they met second or third order specifications. All
distaﬁces were corrected for observed meteorological conditions
and reduced to the horizontal. All distances were further
reduced to the elevation of 1485—Tri 18 at 4356.34'. Distances
were not reduced for scale factor. When extending or working
within the control net all measured diétances must be reduced
to the horizontal and corrected for datum of Tri 18 - 4356.34

as follows:

-

's=|p-|—bH - _|b +22 1 x 1.000208
2.095 x 10 lgD 8D3 :

sea level distance in feet.

Where S

G
]

slope length of line in feet.
H = mean elevation of line in feet.

h = elevation difference of line in feet.

1.000208 = factor to adjust sea level distance to
datum elevation of Tri 18 - 4356.34"'.
When using electromagnetic measuring equipment care must be
taken to ensure H and h values are to measuring device electrical

centre and reflector.

Preliminary horizontal coordinate checks in the field indicated



satisfactory results. The simultaneous reciprocal trigonometric
levels were reduced to elevation differences between stations

and again that indicated satisfactory field results.



FINAL ADJUSTMENT

The horizontal field data was prepared for a least
squares plane grid coordinate adjustment by assigning apriori
standard deviations to all observed values. Horizontal angles
observed as either 3 sets or 6 sets were given standard devia-
tions of 2.5" or 2.0", respectively. All distances had standard
deviations computed on the basis of 1 cm + 2.ppm of length. The
coordinates for Station 1485—Tri 18 were held fixed as was the
bearing 115°37'52.9" to 1487—Pri 4. The resulting adjustment
and 95% relative confidence ellipses indicated all stations were
of better than second ordef accuracy and approaching first order
accuracy. The results of the horizontal adjustment is enclosed

in Appendix A.

The vertical adjustment was completed on program

LEVELOB being a least sguares adjustment for level nets. Eleva;
tion differences were assigned link welights calculated by an
estimated angle error of 2.0" and a height of instrument error
of 0.02 m. The adjusted elevation matrix indicated maximum
staﬁdard deviations of 0.03 m. Again the adjustment indicated
satisfactory results as obtained by the reciprocal simultaneous
trigonometric levelling procedure. The results of the LEVELOB

adjustment is enclosed in Appendix B.



Both the horizontal and vertical adjustments were
completed by our associated company A.E. Peterson Consulting

Ltd. on our minicomputer at ocur Edmonton office.




CONCLUSION

The open pit contfol survef was most successfully
adjusted using the least squares plane coordinate adjustment
and program LEVELOB. From the relative precisions of the
interstation error ellipses the network can be classified as
second order in accordance with Geodetic Survey of Canada
1973 specifications. The final coordinates and elevations

follow in Figure 1.

%@Mf\

. Welter, A.L.S5., C.L.




FIGURE 1

As all of the field measurements and subsequent

reduction and adjustments were in metres and the Cyprus

Anvil Mine still operates on imperial measure the final

coordinates and elevations in feet are as follows:

Station Station Mine Coordinates Mine Coordinates Mine
Number Name Northings Eastings .Elevations
1485 Tri 18~ 10,701.191 12,298.091 4356, 34
1487  Pri 4 8,769.331 16,324.534 4233.29
1486 Pri 6 6,062.556 14,763.205 4014.26
1483 T 9,656.207 17,886.093 4772.45
1481 HIW 2 17,398.848 10,361.811 5519.59
1463 RC 2 -198.661 -912.710 5080.01
1477 -8,766.339 8,867.851 4851.71
1475 HIW 8 -7,888.835 15,488.196 4693.21
1417 WHI 1-71 402.097 15,019.800 3663.13

Coordinates and elevations have been derived from published

values of 1485—Tri 18 with assumed bearing of 115°37'52.9"

to 1487—Pri 4.

datum elevation of Tri 18 being 4356.34°'.

not been corrected for scale factor.

Measured distances have been reduced to the

Coordinates have



APPENDIX A

LEAST SQUARES PLANE ADJUSTMENT

CYPRUS ANVIL OPEN PIT CONTROL SURVEY - 1979
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APPENDIX B

LEVELOB VERTICAL ADJUSTMENT

CYPRUS ANVIL OPEN PIT CONTROL SURVEY -~ 1979
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