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OBJECTIVE 

The primary object ive o f  the  Survey Control Project i n  South Eastern 
British Columbia was t o  s e l ec t ,  t a rge t  and monument the ground control 
points f o r  the fu ture  photogramnetric mapping of the area.  

The secondary objective of the project  was t o  provide three dimensional 
coordinates of the pre-selected ground control points .  These were deter-  
mined by Doppler S a t e l l i t e  and Iner t ia l  Survey Systems. 
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- INTRODUCTION 

Early in 1978, Shell Canada Resources Limited obtained control of the 
Crowsnest Resources Limited. In order to have good geophysical evalua- 
tion of the coal reserves in the Fernie-Sparwood area, Shell pro- 
ceeded with the photogrammetric mapping of the area. The whole area was 
to be mapped in 1:5000 scale with several small areas of 1:2000 scale 
(Figure 1). 

The ground survey control part o f  the mapped area together with the 
targeting and mnumenting o f  the points was provided by Shell. 

The ground control coordinates on the perimeter of the project were ob- 
tained by the JMR-1 Satellite Receivers. (Figure 3). The intermediate 
control points were established by the Inertial Survey System (I.S.S.) 
mounted in the helicopter (Figure 3 ) .  

Additional ground survey control points were established by JMR-1 
Satellite Receivers mainly to control the 1:2000 scale maps. 

Shell provided additional vertical surveys to three (3) satellite stations 
and to one (1) inertial station. 

The photogrammetric mapping part o f  the project was awarded to the 
North West Survey Ltd. (Yukon) from Edmonton. 



FIELD PROCEDURES AN0 OPERATIONS 

A. Targeting and Monumenting of t he  Points 

The or iginal  design of the ground survey control network was bounded 
by the photogrammetric needs. The photogrammetric block adjustment 
program SPACE M required ground control points every t h i r d  o r  fourth 
photogrammetric model. 

The dimensions of the t a rge t s  were designed to  sui t  the sca le  of t he  
photography. The t a rge t s  were made out  of white cotton material w i t h  
a wooden frame. They were crosses of f o r t y  (40) f e e t  i n  diameter and 
three (3) f e e t  wide. 

Surveyors, together with photogrammetrists decided t h a t  some t a rge t s  
were t o  be used f o r  both of tfie mapping sca les  (1:2000, 1:5000). The 
targets used f o r  1:ZOOO mapping sca le  were painted black a t  the  centre  
(spray p a i n t )  and the 1 :5000 mapping sca l e  t a rge t s  were white. 

The t a rge t s  were prefabricated i n  Sparwood by Shell a t  the beginning of 
June 1978. 
t o  t ransport  six (61 prefabricated t a rge t s  a t  one time. The targets were 
made in the four (4) ten feet long sections and were folded and bundled 
for easy t ransportat ion.  A t o t a l  of 90 ta rge ts  were made f o r  the e n t i r e  
project . 

A special bracket attachment was designed f o r  the helicopter 

The targets were t o  be attached t o  the ground by s t ee l  nai ls  and/or by 
heavy rocks. 

T h e  placement and the posit ion of t h e  ground control point was the responsi- 
b i l  i t y  of b o t h  the photogrammetrist from North West Survey Corporation 
(Yukon) and tfie surveyors from Shel l ,  
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The photogrammetrist was t o  be concerned with the  position of the survey 
control f o r  a block of required topographic maps. The surveyor was t o  
be concerned w i t h  t he  requirements for the Doppler and Iner t ia l  Survey 
Systems for  the posit ion of ground control network. 

North West Survey Corporation (Yukon) provided Shell w i t h  one f i e l d  survey 
engineer for the correct  location of the target ing i n  the mapping area.  

The survey crew arrived a t  Sparwood on June 1 2 ,  1978 and spent three days 
on reconnaissance and s i te  se lec t ion ,  t a r g e t  and fuel d is t r ibu t ion .  
u t i l i zed  two survey crews i n  two hel icopters ,  a Bell 2068 helicopter 
(Kenting He1 icopters )  and a Hughes 500C (Lift  Air He1 icopters ) .  

Shell 

The survey crew employing the Hughes 50OC commenced the placing of the 
t a rge t s  a t  the nor th  end while the second survey crew began a t  t he  sou th  
end of t he  project.  
working day. The survey crews experienced a problem w i t h  the supply of the 
steel na i l s  i n  Sparwood. T h i s  was resolved by prompt shipment from Calgary. 

Each crew placed seven (7) t o  e ight  (8) t a rge t s  each 

The survey control s t a t ions  were monumented by s tandard  Shell survey posts 
placed a t  the centre  of the ta rge ts .  

The surveyors spent a to ta l  o f  nine (9) working days on the ta rge t ing  
project.  
aissance and s i t e  se lec t ions ,  five (5) days on target ing and one (1) day on 
photographing a l l  o f  the  s t a t ions .  In t h a t  period, sixty-nine (69) t a rge t s  
were placed from the  hel icopters  for the photogrammetric project .  Other (10) 
t a rge t s  were set from the trucks.  These were used f o r  additional photo- 
ident i f ica t ion  and checkpoints. 

O u t  of these nine (9) days, three (3) days were spent on reconn- 

The target ing par t  of the project i n  Fernie-Sparwood area was completed 
without any delays and w i t h  no time l o s t  due t o  bad weather o r  helicopter 
malfunction. The help of t he  surveyor from North West Survey Corporation 
(Yukon] was grea t ly  appreciated by Shell personnel. 
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B. Doppler Sa te l l i t e  Survey System 

In the i n i t i a l  stage of the project, only ten (10) control p o i n t s  were 
t o  be established by Doppler techniques. 
outline control framework for the remaining stations which were t o  be 
established by the Shell Inertial Survey System. However, due t o  the 
problems w i t h  the processing o f  the Inertial Survey Data, another t h i r t y  
(30) Doppler stations were added a t  l a te r  stages. These were mainly t o  
control the areas of 1:ZOOD scale maps. 

These were to  provide a block 

Derek Salvage arrived i n  Sparwood on the 1 9 t h  of June, 1979, j o i n i n g  Tony 
Melton, Tony Mikes and the rest  of the survey team. Seven receivers, 
seven solar panels and fourteen 12 volt batteries were brought  from Calgary. ' 
After discussion w i t h  the surveyors on s i t e ,  i t  was decided t o  establish ten 
Doppler Stations w i t h  Monitor Stations i n  the north on the Shell Control 
Point on Horseshoe Ridge and i n  the south on Squaw, Centre, Packhorse o r  any 
other primary control po in t  t h a t  the helicopter could reach safely. 

On June 20th the receivers were p u t  out on the f i r s t  of the s i tes ,  along 
w i t h  a solar panel and a 90 amp hour 12 v o l t  battery. 
two Shell Stations were discovered. 
as t o  which was the primary Shell Control Point, both of the points were 
occupied (Shell 103 and 104). Some diff icul ty  was experienced i n  locating 
some of the stations t o  be occupied. They had been targeted, b u t  the 
patches of snow s t i l l  on the ground made them di f f icu l t  t o  find. 
four s i t e s  were found and occupied, 

On Horseshoe Ridge, 
As there was no readily available data 

Eventually, 
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F i n d i n g  a suitable Monitor Station i n  the south a l so  proved very d i f f icu l t .  
Eventually "Packhorse", near the Flathead River, was selected and af ter  
several t r i a l  runs, was landed beside and occupied. 

The next day the receiver on Shell 103 was moved t o  occupy 78-60. 
s i t e  was surrounded on three sides by h i g h  mountains and had t o  be re- 
occupied la te r  on du r ing  the week t o  provide sufficient data for processing. 
Another s i t e ,  78-32 near Island Lake, Fernie, had t o  be re-occupied for a 
further three days as a l l  the exterior cables were devoured by some voracious 
wild animals. 

T h i s  

In  general, the f i r s t  pa r t  o f  the Doppler project ran smoothly. 
were occupied for four days, wi th  batteries and tapes being changed every 
two days. The targeted s i t e s  were well cleared and af ter  the snow had gone, 
were easy to  find. 

The s i t e s  

The s a t e l l i t e  antenna erected over the marker and the vagaries of the up- 
draughts and winds i n  the mountains d i d  make l a n d i n g  a t  times, a l i t t l e  
'd i f f icul t  I .  

The f i r s t  p a r t  of the Doppler Sa te l l i t e  Survey was completed on July 1 ,  1979. 
During the processing of the data, a discrepancy of approximately seven metres 
was discovered i n  the coordinates of the two Monitor Stations (104 and Packhorse) 
These two stations were in different control networks and i n  order t o  check our 
work, these stations were re-occupied between July 6 t h  and 10th. A t  the same 
time, two other s t a t ions  i n  the area, Northwest and Centre, together w i t h  
Priddis near Calgary, were occupied. This project ran smoothly although 
servicing the receiver a t  Centre proved d i f f icu l t  a t  times. 
the only s i t e  i n  the area remotely accessible. 

I t  was however, 



The second pa r t  of the Doppler S a t e l l i t e  Survey was i n i t i a l i z e d  by the 
Shell Survey Section. The two surveyors arrived i n  Sparwood on Saturday, 
August 19, 1978 together w i t h  six (6) receivers ,  s i x  (6) solar panels and 
fourteen (14) twelve (12) vol t  ba t t e r i e s .  
additional control f o r  the maps 1:2000 sca le  i n  the  Line Creek area.  
was decided t o  use Shell control p o i n t  104 - Horseshoe Ridge a s  a Monitor 
Stat ion.  The other four receivers  were set u p  on the targeted survey 
control s t a t ions  (78-05, 78-06, 78-1 5, 78-1 6 ) .  

The surveyors were t o  es tab l i sh  
I t  

During the placement of t he  receivers on the survey control stations,  the 
surveyors experienced problems w i t h  the a l e r t s  f o r  the pass programming. 
As i t  was proven l a t e r ,  these were one day ahead of the proper value. 
Surveyors switched the JMR-1 receivers on prime and disable  t o  monitor a l l  
of t he  s a t e l l i t e  passes t h a t  day. 

The remaining receiver was set up  on the s t a t ion  78-18 the following day. 
All o f  the remaining s ta t ions  were v i s i t ed  f o r  t he  tape and bat tery 
exchange. The tape i n  
the  receiver 76-146 on Station 78-06 was jammed. The receiver was o u t  of 
power and the cable from the so la r  panel to  the bat tery was disconnected. 
The disturbance of the s t a t ion  was caused by the wi ld l i f e  i n  the area.  
The s t a t ion  was p u t  i n  order and was supplied w i t h  the new tape and bat tery.  
The receiver on Stat ion 78-16 (JMR-1 76-152) was dismantled and r e s e t  on 
t h e  s t a t ion  78-14. 
on the 150 KHz channel. 

The s t a t ions  were checked again on July 22, 1978. 

However, th is  receiver had a problem w i t h  t he  sweep 

The survey crew v is i ted  a l l  the stations again on August 23, 1979. They 
supplied a l l  of the stations w i t h  the fresh data tapes and ba t te r ies .  
They found the JMR-1 receiver 74-121 on Station 78-15 and JMR-1 receiver 
76-138 on Station 78-05 malfunctioning. 
systems were without power. 
arose w i t h  the bad set of data tapes. T h i s  misorder was corrected and both 
of these s t a t ions  were functioning again. 

The data tapes were jammed and 
Both surveyors concluded t h a t  the problem 
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The surveyors v is i ted  the survey s t a t ions  on August 24th. The JMR-1 
receiver 76-152 on Station 78-14 did not work properly. The receiver 
locked on some other frequency and col lected erroneous data and i t  was 
removed from the s ta t ion .  
from Stat ions 78-18, 78-15 and Stat ions 78-600 and 78-16 were occupied. 

On the same day, surveyors re t r ieved receivers 

The s t a t ions  were v i s i t ed  again on August 25th and were found to  be i n  
good working condition. 

Both surveyors returned t o  Calgary on the same day f o r  four (4)  additional 
receivers ,  th ree  ( 3 )  so la r  panels and four (4) ba t t e r i e s .  The new 
receivers  were for the  reoccupation of t h e  Stat ions 78-05, 78-18, 76-06, 
78-15 because o f  t he  previous receivers  malfunctioning. 

For the remainder o f  the  second phase of the Doppler S a t e l l i t e  program, 
the receivers  worked properly and the s t a t ions  were taken down on August 
28, 1978. 



The t h i r d  par t  of the Doppler S a t e l l i t e  Survey program included twenty 
(20) ground survey control points  f o r  the 1:2000 mapping areas. The 
s t a t i o n s  were mainly i n  the Corbin and Lodgepole areas  (Figure 3 ) .  

The surveyors l e f t  f o r  Sparwood on September 1 2 ,  1978 together w i t h  twelve 
(12) receivers, seven (7) solar panels and twenty-four (24) ba t t e r i e s .  
A l l  of t h e  receivers were pass programed and switched on i n  Sparwood. 
The two rece ivers  (77-087) and 77-0801 occupied two monitor s t a t i o n s ,  104 
Horseshoe and Northwest. 
the surveyor found the  discrepancy between the supplied a l e r t s  and the 
s a t e l l i t e  passes. Again, the receivers were switched on prime and d isab le  
t o  m n i t o r  a l l  passes fo r  three consecutive days. S a t e l l i t e  receivers 
occupied the Stat ions 78-08, 78-09, 78-12, 78-13, 78-24, 78-100, 78-52, 
78-54, 78-55 and 78-69. 

During the receiver d i s t r ibu t ion  on September 13th 

The s t a t i o n s  were rev i s i t ed  on September 14, 1978. During the landing on 
Northwest, the so l a r  panel, together w i t h  t h e  receiver 78-080, was blown 
over. The surveyor decided t o  occupy s t a t ion  47 i n  the south  a s  a second 
monitor. The surveyor experienced problems w i t h  the second monitor s t a t ion .  
The s a t e l l i t e  receiver 77-087 on Horseshoe Ridge locked on the Command 6 
and i t  was replaced by receiver 76-152 from Stat ion 78-12. 

The receivers were visited da i ly  for tape and ba t te ry  exchange. The s t a t i o n s  
were pass-programed on September 17th. The receiver 77-080 from Northwest 
was set on Stat ion 78-12 and receiver 76-335 was placed on Stat ion 78-47 
Elko on September 17, 1979. 

A l l  of the previous s t a t ions  78-40, 78-40A, 78-47A, 78-80, 78-45 were 
established. The s t a t i o n s  78-43, 78-48, 78-49, 78-54 were occupied on 
September 18, 1978. The surveyors l e f t  f o r  Calgary on September 18th 
with the d a t a  tapes and returned to  Sparwood the following day. All of 
the receivers functioned properly f o r  the remainder of  the program. 
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The surveyors established another four Doppler Stations 78-800, 78-801, 
78-802, 78-803 for the geophysical exploration location (drill holes). 
All of the stations were taken down on September 25th and 26th, 1979. 
The surveyors, with all of the equipment returned to Calgary on September 
27, 1978. 

All of the surveyors express their thanks to the staff o f  Kenting Helicopters 
for their assistance throughout the project. Also thanks to Tony Sampietro 
from Crows Nest Resources for help and additional assistance during the 
project. 



C. Inertial Survey Control 

INTRODUCTION 

This report contains a description of field procedures and operations 
and provides conclusions and recommendations for improvement of the 
Inertial technique. 

FIELD PROCEDURES AND OPERATIONS 

The Inertial Survey System and electronic support equipment was trans- 
ported by station wagon to Fernie, B.C. on July 3rd, 1978. Other equipment, 
including a diesel generator, batteries, fuel and accessories were trans- 
ported by truck earlier the same day. 

The following day (July 4th), the ISS was installed in Kenting Helicopter's 
Bell 206B C-GXDI at the J & T Industries compound in Sparwood, B.C. Due to 
inclement weather and difficulties with this prototype installation of the 
cargo platforms, installation took most of the day. 
run up and functional, checks were made; the pilot, Leroy Dean, made a flight 
test to comply with Ministry of Transport regulations. 

After the system was 

On July 5th, poor flying weather in the morning enabled the Vehicle Reference 
Point survey to be carried out. Improving weather in the afternoon allowed 
three lines (Lines 1, 2 ,  3, each with two passes) to be run. At this stage 
of the project alignments took place at the beginning, at the turnaround 
point (unless it was a short line), and at the end of the line. 

- NOTE: A description of the lines flown and points visited is located in 
Figures 3 ,  4 and Table 12. Table 13shows an outline of helicopter 
time. 
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On July 6th. Pilot Ed Krahn replaced the previous pilot. 
quickly to the flight requirements for successful inertial operations, 
enabling the surveying of Lines 4, 5 and 6. 

He adapted 

On July 7th, weather restricted flying to the afternoon but four lines 
(Line 7 ,  8, 9, & 10) were flown. 

On July 8th the weather was poor again, but a reconnaissance flight 
revealed clear weather on the south-west edge of the project and Lines 
11, 12, 13 and 14 were flown. Line 15 was attempted, but the Inertial 
unit would not align. This was the first instance of the ISS overheating 
problem, although it was not recognized as such at the time. 

On July 9th, two lines were run in the south-west (Lines 15 and 16) then 
a data transfer problem developed in the O.C.U. 
fault was corrected and a further three lines were completed (Lines 17, 18 
and 19. 

By mid-afternoon, this 

The weather was very poor on July 10th and although reconnaissance flights 
were made in the morning and afternoon, scattered rain and clouds obscured 
all of the areas of operation. 

On July llth, three lines (Lines 20, 21 and 22) were flown. The previous 
days rain made the mountain air masses turbulent and caused some unavoidable 
buffeting o f  the helicopter on Line 20 which paralleled the B.C. - Alberta 
border. 

The following day (July 12th) four lines were flown (Lines 23, 24, 25 and 26). 

Lines 27, 28, 29, 30 and 31 were flown on July 13th, but the as yet un- 

recognized overheating problem prevented completion of Line 31. 

With the weather remaining clear on July 14th, Lines 31, 32, 33 and 34 were 
completed. 
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On July 15th,  Lines 35 and 36 were flown and several additional t a rge t s  
were established for l a t e r  f l i g h t s .  

On July 1 6 t h ,  Line 37 was flown to  the southern boundary of t he  project.  
An extremely violent weather f ront  intervened and prevented fur ther  
operations for the remainder of the morning. Although the weather 
improved by early afternoon, the helicopter was required t o  jo in  i n  a 
search for another helicopter which had been missing d u r i n g  the storm, 
and therefore  not ava i lab le  for surveys. 

Due t o  low-lying cloud covering most of the h i g h  t e r r a i n ,  no surveys could 
be carr ied o u t  on July 17th. T h i s  opportunity was ut i l ized t o  complete 
target ing of various interact ion points on the l ines .  

Heavy ra in  and fog on July 18th again hindered operations,  b u t  the day 
was used t o  r u n  s t a t i c  tests and ca l ibra t ions  w i t h  the system. 

On July 19th,  the system was r m v e d  from the hel icopter  due t o  f a i l u r e  of 
components i n  the OCU,  and transported t o  Calgary for repa i rs .  T h e  system 
was r e ins t a l l ed  on Ju ly  22nd and Line 37, Pass 2 was attempted. However, 
a mid-air shutdown of the FILS prevented completion of this  l i ne .  On July 
23rd and 24th s imilar  problems were encountered. 
24th, the problem was isolated t o  mechanical damage of the h e i g h t  channel 
card which had occurred during testing and inspection of the card. 

By the evening of the 

On July 25th a successful day finished Line 37 and 38, Pass 1 w i t h  good 
performance from the ISS. High a i r  temperatures by the afternoon again 
caused overheating, b u t  t h i s  problem was now recognized. 

July 26th was a good day w i t h  Lines 38, Pass 2 and Lines 39, 40, 41 and 42 
completed. The continuing h o t  weather caused shutdown by 14:30. 

July 2 8 t h  was a s l i g h t l y  cooler day and allowed Lines 46, 47,  48, 49, 50, 
and 51 for  a f u l l  day 's  work. However, on the l a s t  line, the t a i l r o t o r  ' 

was damaged. 
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The Kenting engineering staff responded well and had a replacement 
tailrotor flown down by the evening and installed by 1O:OO the following 
day. 

With a late start on July 29th, Lines 52, 53, 54 and 42, Pass 2 were flown. 

A great deal of short lines remained to be cleared up on July 30th and Lines 
55, 56, 57, 58, 59, 60 and 53, Pass 2 were flown. 

The rain, with its associated low-flying clouds in the mountains, compli- 
cated operations on July 31st. 
flown. 

Lines 61, 62, 63, 64 and 45, Pass 2 were 

Despite the continuing scattered rain and turbulence, August 1st saw the 
completion of the program with Lines 66, 68, 69 and 70. The equipment was 
removed in the afternoon and returned to Calgary later the same day. 

CONCLUSIONS AND RECOMMENDATIONS 

This project gave valuable experience in Inertial operations in the mountain 
environment. 
to a lack of ventilation in the rear cabin due to the fisheye windows fitted 
in the doors. Without the air circulation, the Inertial unit overheated when 
the outside air temperature reached 28'C. The field solution to the problem 
was to fly at first light and have a day's operation completed by early 
afternoon. Because of long hours of continuous flying with no relief, it is 
recommended that the possibility of having two pilots be considered. 

Problems that arose in operations were directly attributable 



D. Referencing o f  the Po in t s  

All of the surveyed stations were monumented us ing  standard Shell survey 
posts. 
the steel bars or by the bearing trees. 
time period from September 24 - 27, 1978. 
graphed i n  the same time span. 

The Doppler Sa te l l i t e  Survey stations were referenced either by 
T h i s  was accomplished dur ing  the 

All of the stations were photo- 

The future re-occupation o f  the  survey s t a t ion  i s  assured by the supplied 
station descriptions, together w i t h  the s i t e  sketches and the photographs.  
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DATA PROCESSING 

A. Doppler Sa te l l i t e  Survey Control 

The processing of the information recorded on d i g i t a l  cassettes by JMR-1 
Satel l i te  Receivers, involves five operations: 

1 )  Data Validation and Majority Voting 
2 )  PREDOP 
3 )  MERGE 
4)  GEDDOP 
5) GDLSAT 

1) Data Validation and Majority Voting 

The majority vote process reads each recorded s a t e l l i t e  pass from f ie ld  
digital cassettes. Redundant information and passes w i t h  insufficient o r  
erroneous data are rejected. 
ferred to magnetic tape cartridges for l a t e r  i n p u t  into the Univac 1100/40 
sys tern . 

The remaining data i s  re-formatted and trans- 

A t  the same time, data quality i s  further confirmed by solving single passes 
using the SP-7 program. 

2 )  PREDOP 

Reads and decodes the formatted Majority Voted i n p u t  data (a series of 
s a t e l l i t e  passes). A f i r s t  order ionospheric refraction correction is 
done on the Doppler counts and variable and fixed parameters are  decoded. 
A curve i s  f i t t ed  to each of the three variable parameters; then these 
smoothed functions and fixed parameters are used t o  compute the s a t e l l i t e  
o r b i t  which i s  transformed i n t o  a terrestr ia l  coordinate system. 
order polynomial i s  f i t t ed  t o  represent the x ,  y ,  2's. 
were computed to theoretical values and edited appropriately before being 
written out w i t h  the interpolated meteorological data. 

An eighth 
Finally, the Dopplers 



In the mode used on this project, consolidated PREDOP outputs from stations 
that were occupied, were added successively to the multistation file to be 
used as input to GEODOP. 

4) GEODOP 

Accepts satellite receiver data in the form of Doppler counts and associated 
satellite positions. 
figure for a solution of station position, frequency offsets, receiver delays, 
orbital and refraction biases. The program GEODOP was designed to yield the 
most re1 iable relative positions for groups of stations occupied simultaneousTy 
and this is the mode in which it was used. 
approach whereby each pass is added to the cumulative solution o f  all preceding 
passes after surviving the built-in statistical tests. 

Eight stations were processed simultaneously in one 

GEODOP employs a phase adjustment 

5) GDLSAT 

The purpose o f  this program is to combine blocks of station coordinates with 
their variance-covariance matrix as output by GEODOP runs into one large 
system of adjusted coordinates with a full variance-covariance matrix. This 
program provides the facility to apply scaling and rotations to the observed 
coordinates as well as a system shift and individual block shifts. Constraints 
can be placed on stations in the form o f  X, Y and Z constraints; phi and lambda 
constraint and height constraints. Following the total adjustment, the chord 
lengths, sea level distances, forward and back azimuths between stations are 
printed out. The absolute and relative error ellipsoids scaled to the 95% 
confidence level, along with a classification system are printed. A sunnnary 
o f  the number and distribution of the relative error ellipsoids is printed 
following their calculation. 



Constants and Constraints 

The GEODOP system of processing Doppler Satellite observations require 
manual input of some constants and constraints. 
used on this project are given below: 

The constants and constraints 

Passes with maximum elevation less than 14.5 degrees are not used. 

Dopplers below 7.5 degrees from horizon are not used. 

Passes with less than 3 dopplers are not used. 

Hopfield refraction model is used. 

Apriori variance factor for statistical testing = 1.4 cycles. 

Orbital constraints - along track = 26m 
- across track = 5m (lo) 
- o u t  of plane = 1Om 

Standard deviation of a 30 second Doppler count 0.17m ( lo) .  

Receiver delay - each receiver was calibrated by JMR and the delay at 
-135 dbm., was used. 

Meteorological data - barometric pressure, dry temperature and wet 
temperature were entered as mean values over the project's duration. 

Reference Ellipsoid = 1927 N.A.D. 

Datum shifts applied to convert WGS 72 to 1927 N.A.D. datum; 

AX = -15 A't = 165 AZ = 175 



~~ 
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B. I n e r t i a l  Survey Control 

The d a t a  obta ined  from t h e  I n e r t i a l  Survey System u n i t  is recorded on 
Tektronix c a r t r i d g e s .  
t h e  I n e r t i a l  Survey Adjustment Program (ISCAP) and t h e  Pos i t ion  Adjustment 
Program (DIFFADJ-2). 

The d a t a  processing involves the use of  two programs; 

The ISCAP program is the series of seven sub-programs. 

1) DATA EDIT 
2)  SEPT 
3 )  EDIT 
41 NORTH 
5) EASTHT (EAST HEIGHT) 
6)  CORR 
7 )  POSI 

1) DATA EDIT 

The program EDIT serves as a d a t a  qua1 i ty  c o n t r o l ,  
from the Tekt ronix  c a r t r i d g e  and checks i t  for bad c h a r a c t e r s  o r  da ta  
whicfi is o u t s i d e  t h e  expected bounds. 

I t  reads  t h e  raw da ta  

2)  SEPT - 
The refined da ta  from DATA EDIT is separa ted  i n t o  three f i les ;  f i l e  #3, #18 
and #29. 
f i l e  #18 i s  a store for the 10 second v e l o c i t i e s  and pos i t i on  samples and 
f i l e  #29 i s  f o r  t h e  alignment and s t a t i o n  d a t a ,  and con ta ins  s t a t i o n  informa- 
t i o n  a s  l isted below: 

F U e  #3 con ta ins  t h e  update velocities and a s soc ia t ed  positions, 
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a) Stat ion Number 

b) Offsets f r o m  Vehicle Reference Point  t o  Survey Point  (V.R.P. t o  

c )  Time o f  update 

d)  Rol l ,  p i t c h  and azimuth o f  the I n e r t i a l  Measuring Un i t  (I.M.U.). 
e)  One ve loc i t y  and geographical pos i t i on  sample. 

f )  One I M U  ( I n e r t i a l  Measuring U n i t )  U.T.M. Pos i t ion sample corrected 
f o r  e r r o r  up t o  l a s t  update pos i t ion.  

S.P.). 

3)  EDIT 

This program reads f i l e  #3 from SEPT and appl ies a s t r a i g h t  l i n e  f i t  on 
North and East ve loc i t i es  per update block and ed i t s  out  the  ve loc i t i es  
which fa1 1 outside the speci f ied constraints.  

Two s t r a i g h t  l i n e  f i t s  on the height ve loc i t y  are done per update. The 
f i r s t  i s  on the 10 seconds o f  ve loc i t y  p r i o r  t o  ve loc i t y  zeroing by the 
I n e r t i a l  System, the  second on the next 10 seconds. 

these two l i n e s  a t  the t ime o f  zeroing (known as a REF time) i s  calculated 
as the jump per block. The sum o f  these t o  a given time, i s  used t o  stack 

the height ve loc i t y  so as t o  obta in  a r e l a t i v e l y  smooth changing curve. A 
s i m i l a r  procedure i s  used f o r  the height. These stacked values along w i th  
the North and East values are output t o  f i l e  #4. 

The d i f fe rence between 

4) 

Only North ve loc i t i es  from f i l e  #4 are used. 

used t o  fit three update ve loc i t y  samples. 
i n  the equation y = a t + b t + c are solved f o r  each subsequent group 

o f  three updates and are output t o  f i l e  #15. 

A two degree polynomial i s  

The co -e f f i c i en ts  a, b and c 
2 

5) EAST HT (EAST HEIGHT) 

This program reads the E a s t  and Height ve loc i t i es  from f i l e  #4. 
a two degree polynomial f i t  on these ve loc i t i es  as described i n  the NORTH 

It performs 
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program. 
present ly removed by I n e r t i a l  System are ca lcu lated here and appl ied t o  
the ve loc i t y  curves. 
the East and Height ve loc i t i es  are again f i t t e d  w i t h  a l eas t  squares two 
degree polynomial fit. These co-e f f i c ien ts  are merged w i th  the  previous 
North co-e f f i c ien ts  and output t o  f i l e  #11. 

The cross product accelerat ions due t o  heights which are no t  

Following these correct ions t o  the observed ve loc i t i es  

6) CORR 

This program reads f i l e  #4 and f i l e  #11 and calculates the cor rec t ion  f o r  
the pos i t i on  using co-e f f i c ien ts  a, b and c from the two degree polynomials 
and appl ies them t o  the uncorrected pos i t ions.  The resu l t s  are output t o  
f i l e  #16 w i t h  corrected pos i t i on  o f  the IMU centre a t  updates. 

7 )  P O S I  

The purpose o f  program POSI i s  t o  match and apply the IMU update pos i t ions 
read from f i l e  #16 t o  the s ta t i on  name and o f f s e t  informat ion obtained from 
f i l e  #29. The values are meaned f o r  each update which gives us the cor rec t  
survey po in t  pos i t i on  and output t o  the p r i n t  f i l e  and f i l e  #29 ( input  f i l e  
f o r  adjustment t o  external cont ro l  1. 

8)  GENERAL ADJUSTMENT EQUATION 

This adjustment program i s  made up o f  eleven basic unknowns plus three 
addi t ional  unknowns f o r  each observed s ta t ion ,  f o r  which coordinates are 
des i red. 

The UNKNOWNS are: 

1. SYV = The scal ing o f  the nor th  ve loc i t y  curve (addi t ional  t o  
u n i t y )  . 

2. sxv = The scal ing o f  the east ve loc i t y  curve (addi t ional  t o  
u n i t y ) .  



3. szv 

4. D@ 
5. Dh 
6. Dz 
7. DHYPDN 

8. DHVPDW 

9. ci 

10. Ac, 

1 1 .  $ 

12. @U1 
13. AU, 
14. HU1 

"m 
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The scaling of the height velocity curve (additional 
to unity) . 
Displacement scaling in the latitude. 
Displacement scaling in the longitude (west). 
Displacement scaling in the height. 
Change in height velocity due to change in latitude 
(ft/sec ) w 
Change in height velocity due to change in west longitude 
(ft/sec). 
deg A 

Misalignment angle between geodetic north and the north 
accelerometer at the start of the run. 
The linear rate of change of ci 
The fixed angle between the north and east accelerometer. 
Unknown coordinates of the first station. 

(Radians) 

I, I, I I, I, I, 

t I  ,I I, I, It I 

(west). 

Unknown coordinates of the in th station 
(west) II I# I8 I, 

Observed i th value of latitude 

" longitude 

'I height 

I, I, I, 

I, ,I $0 ,I 

j th known true value of latitude 
I, 

'I ' I  longitude (west) 

" " height 

I, I t  ,I 

I, I, $ 3  

The time in seconds from the start time at the first 
update to half way between the i th and the i th- 1 

update. NOTE: for i = 1 A t -  i - 0 



RADP 

RADPF 

RADL 

RADLF 

CONVl 
CONV2 
ODEG 

W 1  

CDXi 

CDhi 

HTDi 

EDi 

NOTE: DANG 1 - 
DANG 1 

DANG 2 

DANG 2 

The radius o f  curvature in the meridian i n  metres f o r  the 

average pos i t ion.  

The radius o f  curvature in the meridian i n  feet  f o r  the 
average pos i t ion.  
The radius o f  curvature i n  the para 

metres f o r  the average pos i t ion.  
The radius o f  curvature i n  the para 

f o r  the average pos i t ion.  
RADL/RADP 
RADP/RADL 
The value o f  one degree in radians. 

l e l  o f  l a t i t u d e  i n  

l e l  o f  l a t i t u d e  i n  f e e t  

The area under the l a t i t u d e  e r ro r  curve up t o  the i t h  

update i n  feet .  
The area under the longi tude e r r o r  curve up t o  the i t h  

update i n  feet .  
The area under the height e r ro r  curve up t o  the i t h  

update i n  feet .  
The accumulated height displacement a t  the i t h  update due 
t o  the removal o f  height ve loc i t y  from the f i r s t  height 
e r r o r  curve t o  get  the second height e r r o r  curve. 

The accumulated east displacement a t  the i t h  update 

due to  the removal of the east ve loc i t y  from the f i r s t  
east curve which is a r e s u l t  o f  the omitted cross product 
i n t o  the east channel from a change i n  t rue  height. 

The angle between geodetic nor th  and the nor th  accelerometer 
sens i t i ve  axis.  

The angle between geodetic nor th  and the east accelerometer 
sens i t i ve  axis.  
(DANG 1 + B ) .  

(a + A~ i - C(ED~+CDX~)/RADLFI) 



NOTE: The following equations assume that the first observed latitude. 
longitude and height are equal to the true value. 

Equations used: 

where i = th 

i 

j=l 
- CD$i + D$*fC [($j-$j-l)~os(a+AaAt.-((ED.+CD J J l j  ) - * SYV 

RADPF 

/RADLF))]l 

i 

j=l 
- D$*CONVl*{X kXj-Xj-i)sin(a+AaAtj-( (EDj+CDXj)/RADLF))l 1 

+ $1 

numt 
equation. 

- @UK = D 

r of updates  ired to get to the K th latitude 

i 
- (EDi+CDXi) *sxv - DX*CONV2*(L' [($j-$j-,)Cos(a+AaAt.-( J (ED.+ J 

j=l 

- - 

RADLF 
F2K 

CD,j)/HACJLF)+~)] 1 

i 

j =1  
+ Dx *iC [(Aj-Xj-, ) si n(a+AcAtj- ( ( EDj+CD xj )/RADLF)+a)] 1 

+ x1 - A U ~  = o 

where i = the number o f  updates required to get to the K th longitude 
equation. 

- (HTDi+CDhi )*O. 3048*Szv + DZ*( hi-hl ) 

i 
- DYVPDN*O. 2048*(Z B$ .-$. )*( tj-tj-l )i Z]}*Szv J J-1 u OEG j.1 
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i 

j=1  
- DGVPDW*0.3048* I [I ( A  j -1. J-1 )*(tj-j-l 1 + 23 )*SZ" 

DEG 

+ h, - H U K  = 0 

where z = the number of updates required t o  get to the K t h  height equation 

= - uo 
F4 K 

= HK,,, - HUO 
6K 

F 

where m = the m t h  p o s i t i o n  constraint equation 

0 = the 0 t h  unknown value 

9)  DIFFADJ-2 

The program DIFFADJ-2 (used i n  the adjustment of the C N I  data i s  based on 
the general equations previously described. 

Changes t o  the general equations had to be made for the following reasons: 

1. Lines were only flown one way. 

2. Most often only two control po in t s  per l ine were available. 
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As two updates were made at each ground station, the three unknowns for 
velocity curve scaling were calculated. 
solved for as two horizontal points were known. The system drift ha had 
to be treated as a known as with only two points this could not be solved 
for. All other unknowns in the general equation had to be considered as 
constants because of insufficient control to solve for them. These constants 
were obtained from calibration run on the Calgary INS Baseline. In addition, 
the general equation described above assumes the starting point is known, 
both horizontally and vertically. 
DIFFADJ-2 solves as unknowns a latitude, longitude and height shift comnon 
to all observations. The misalignment angle a will remove the horizontal 
misclosure at the end control point. 

The misalignment angle a was 

To overcome this restriction the program 

Summary of unknowns in 5MOVE2: 

1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 

EAST VELOCITY ERROR CURVE SCALING 
NORTH VELOCITY ERROR CURVE SCALING 
HEIGHT VELOCITY ERROR CURVE SCALING 
HEIGHT ERROR WITH HORIZONTAL DISTANCE TRAVELLED 
INITIAL MISALIGNMENT ANGLE 
LATITUDE SHIFT 
LONGITUDE SHIFT 
HEIGHT SHIFT 

CONSTANTS AND CONSTRAINTS 

The ISCAP and DIFFADJ system of ISS Processing programs require manual 
input of some constants and constraints. These are summarized below: 

(With typical parameters shown) 

1) Reference Ellipsoid 
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Height velocity correction w i t h  Delta: 

Offset: 

Scale correction fac tor :  
(S t a t i c )  

Ve 1 oc i t y  
curves 

x = 1.00 
Y = 1.00 
z = 1.00 

Longitude = 0.00 
Latitude = 0.00 

Latitude = 0.00 
Longitude = 0.00 
Height = 0.00 

(Dynamic) 
Displacement On 

The Ground 
Latitude =1.00 

Longitude = l .  00 
Height =1.00 

Offset distances from Iner t ia l  Measuring U n i t  to  vehicle reference po in t :  

X = -2.23m 
Y = 0.78m 
Z = -0.42111 

Angle between the Ine r t i a l  Measuring Units Y axis  and the protractor  0 
degree 1 ine = +11.9' 

Window for update match = 

T h i s  is  the f l ag  w h i c h  allows a dump of s t a t ion  information t o  be 
associated w i t h  one o r  more update dumps which a re  w i t h i n  this window 
horizontally.  

300m 

Reference meridian W117.00° 

Factor f o r  transforming the height output from ISS to  metres; 
= ISS val ue*7.1688948*1 0-6 

Factor o f  transforming the ISS time to  a real time i n  seconds; 
= ISS value*2.0*10-2 
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11) Factor for transforming the ISS latitude and longitude to degrees; 
= ISS value*8.381903*10-’0 

12) ISS north and east velocity output scale factor = 2.00 
13) ISS height velocity output scale factor = 1.00 

DIFFADJ-2 (With typical parameters shown) 

1) Fixed latitude displacement scaling = 1.000006 
2) Fixed longitude displacement scaling = 0.999030 
3) Fixed height scaling = 0.999300 
4) Accumulated height velocity with north displacement 

5) Accumulated height velocity with west displacement 

6) Drift rate of the misalignment angle 

7) Fixed Beta angle in radius 

= -1.403450 (feet/sec)/DEGREE 

= 0.334480 (feet/sec)/DEGREE 

= -0.0000036207055 radians/SECOND 

= 1.571183164890 radians 



- 
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RESULTS 

Table 1 on page 33 lists the three dimensional coordinates for the Doppler 
Satellite Stations. 
104 Horseshoe Ridge at the value obtained from three (3 )  geodetic stations 
Northwest, Packhorse and Centre. The elevations were determined from trigo- 
nometric heights of the same geodetic stations. 

They were determined by fixing the geodetic station 

Table 2 on page 36 lists the three dimensional coordinates obtained by the 
Inertial Survey System. These were derived from the existing Doppler 
Satellite Survey Stations. 

Table 3 on page 37 states the Ellipsoidal and Mean Sea Level Heights together 
with the undulations. 
Model 1OB program. 

The undulations were obtained from the Goddard Earth 

Table 4 on page 40 shows the published coordinates for the trigonometric 
stations and the values used by Shell in the GDLSAT adjustment program. 

Table 4 on page 39 compares the coordinates from the two independent surveys, 
one supplied by Shell (Doppler Satellite System) and the second provided by 
Underhill and Underhill Surveys from Vancouver (Conventional Surveys). 
also shows the origin of the network used. The difference between the Shell 
and Underhill and Underhill is 5.0 m in north, -0.9 m in east and -0.9 m in 
height. 

It 

Table 5 on page 41 lists the comparison of elevations obtained from the 
Doppler Satellite Survey System and from the spirit levelling. 
the difference between the two surveys is -1.25 m. 

It shows that 

Table 6 compares the coordinates for Station 78-49 obtained by Doppler and 
conventional survey techniques and shows the difference of -7.6 m in north, 
-5.3 m in east and -1.8 m in height. 
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CONCLUSIONS 

The primary ob ject ives o f  the  p ro jec t  t o  select ,  t a rge t  and monument 
ground Survey Control Stat ions f o r  photogrammetric cont ro l  were met. 
The s ix ty-n ine (69) required targets  were placed without delay. 

The second ob jec t ive  o f  the Doppler and I n e r t i a l  Survey Control t o  
provide three dimensional coordinates f o r  s ix ty-n ine (69) ground Survey 
Control Points was met. 

From the  coordinates on Page 40, we can c l e a r l y  see the discrepancies 
o f  the datum o r ig in .  This i s  v e r i f i e d  by the coordinates supplied by 
Underh i l l  and Underh i l l .  The s h i f t  appears t o  be 7 m i n  Northing, 1.2 m 
i n  Easting and 1.0 m i n  Height. 
invest igated by the Surveying Section i n  order t o  get  one uniform datum 
f o r  the whole area. 

This Datum discrepancy should be f u r t h e r  

The coordinates determined by Doppler S a t e l l i t e  Survey System are w i t h i n  
the sub-metre accuracy i n  a l l  o f  the  three components. This provides good 
photogrammetric cont ro l  framework f o r  the 1 :2000 scale maps. 

The coordinates obtained by I n e r t i a l  Survey System are w i t h i n  1 - 2 metre 
accuracy i n  a l l  three dimensions. The lower accuracy o f  the I.S.S. coordinates 
i s  caused by problems w i th  hardware and software o f  the system. 

The obtained coordinates provide us wi th  good survey contro l  network f o r  
f u r the r  geophysical explorat ion i n  the Fernie-Sparwood area. 
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TABLE 1 

STATION 

Horseshoe 

Packhorse 

Northwest 

Centre 

78-01 

78-21 

78-25 

78-28 

78-29 

78-32 

78-34 

78-47 

78-60 

78-62 

LATITUDE 

0 '  

49 55 37.300 

49 17 02.350 

49 59 21.483 

49 24 45.650 

50 08 42.292 

49 49 18.872 

49 43 02.830 

49 29 10.110 

49 07 10.997 

49 30 33.910 

49 08 11.103 

49 18 30.705 

50 08 24.108 

49 24 08.320 

CROWS NEST RESOURCES LIMITED 
LATITUDES, LONGITUDES, HEIGHTS 

AND UTM COORDINATES 

CENTRAL MERIDIAN - 117' W 

LONGITUDE 

0 '  8 ,  

114 44 34.200 

114 31 25.447 

114 58 15.301 

114 36 23.477 

114 56 40.214 

114 53 05.745 

114 40 32.335 

114 52 25.953 

114 38 32.596 

115 10 32.227 

114 49 00.107 

115 07 19.152 

114 44 06.593 

114 31 28.172 

HEIGHTCm) 

2020.8 

2409.2 

2415.5 

2599.1 

1336.3 

1160.1 

1936.9 

1777.9 

1627.5 

1383.0 

1948.5 

1062.7 

2334.7 

1563.8 

NORTHING(m) 

5532740.96 

5461757.42 

5539195.22 

5475868.74 

5556565.57 

5520757.04 

5509590.93 

5483453.73 

5443222.46 

5485468.44 

5444697.09 

5463232.08 

5556537.11 

5474908.19 

EASTING (m)  

662007.42 

680085.81 

645450.24 

673612.08 

646866.84 

652139.3 5 

667551.65 

653990.50 

672026.65 

632074.50 

659255.38 

636512.97 

661840.02 

679599.39 
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TABLE 1 (Continued) 

STATION 

78-05 

78-06 

78-08 

78-09 

78-11 

78-12 

78-13 

78-14 

78-15 

78-16 

78-18 

78-600 

LATITUDE 
0 '  I, 

50 01 49.761 

50 02 57.766 

49 53 24.675 

49 51 51.467 

49 52 09.161 

49 55 27.691 

49 53 29.165 

49 49 52.109 

50 01 18.046 

50 00 01.254 

49 58 47.134 

49 56 49.247 

CROWS NEST RESOURCES LIMITED 
LATITUDES, LONGITUDES, HEIGHTS 

AND UTM COORDINATES 

CENTRAL MERIDIAN - 117' W 

LONGITUDE 
0 '  I, 

114 43 13.523 

114 45 39.073 

114 53 26.219 

114 50 51.400 

114 44 57.033 

114 44 47.745 

114 50 02.241 

114 48 58.293 

114 47 12.964 

114 44 57.525 

114 48 56.485 

114 47 01.388 

HEX GHT (rn ) 

1825.9 

1593.2 

1230.0 

1298.0 

2102.6 

1925.4 

1277.5 

1312.4 

2130.5 

2427.1 

1914.7 

2181.0 

NORTHING ( r n l  

5544291.43 

5546303.93 

5528336.00 

5525545.60 

5526299.96 

5532436.09 

5528590.83 

5521925.17 

5543168.85 

5540877.95 

5538447.98 

5534875.01 

EASTING(rn) 

663265.14 

660306.79 

651516.58 

654688.12 

661745.46 

661746.32 

655582.16 

657053.36 

658530.96 

661297,14 

656607.40 

659007.33 



.- 
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STAT I ON : 

78-24 
78-40 
78-40A 
78-42 
78-43 
78-44 
78-45 
78-46 
J78-47A 
78-48 
78-49 
78-52 
77-54 
78-55 
78-64 
78-69 
78-80 
78-1 00 

I \  

TABLE 1 (Continued) 

CROWS NEST RESOURCES LIMITED 
LATITUDES, LONGITUDES, HEIGHTS.. 

AND U.T.M. CO-ORDINATES 

Central Meridian 117' W 

LATITUDE: 
0 '  I 

49 42 39.041 
49 16 05.215 
49 15 41.515 
49 15 33.238 
49 21 59.891 
49 20 55.444 
49 16 25.177 
49 18 21.711 
49 17 17.458 
49 17 34.668 
49 18 41.354 
49 28 37.841 
49 20 55.747 
49 30 04.594 
49 29 15.412 
49 28 18.562 
49 18 24.509 
49 42 42.393 

LONGITUDE : 
0 '  I, 

114 50 01.448 
115 06 54.361 
115 04 45.129 
114 41 22.420 
114 46 44.899 
114 40 49.711 
114 59 13.758 
114 47 36.114 
115 05 41.632 
114 43 37.158 
114 44 41.908 
114 38 16.790 
114 42 48.374 
114 40 51.805 
114 38 50.352 
114 40 34.160 
115 05 03.780 
114 46 21.784 

HE I GHT (m 1 

1184.02 
892.59 

11 93.04 
1620.10 
2007.22 
1556.55 
11 56.82 
1967.63 
1186.24 
1680. i 8 
1843.43 
1778.60 
2029.16 
1518.50 
1696.08 
1578.66 
917.10 
1392.47 

NORTHING (mj 

550851 5.51 
5458752.06 
5458085.99 
5458623.90 
5470367.40 
5468592.94 
5459608.42 
5463600.22 
5461 01 9.64 
5462290.74 
546431 0.63 
5482966.26 
5468529.25 
5485548.11 
54841 05.24 
5482285.00 
54631 09.39 
5508747.73 

. .  EASTING ( m l  

656178.02 
637125.58 
639755.58 
6681 11.29 
661 242.89 
668466.81 
646416.03 
660406.99 
638538.99 
665275.45 
663906.27 
671 104.48 
666072.69 
667903.01 
670392.96 
668358.87 
639251.06 
660573.70 

, '  .. 



STATION 

78-02 
78-03 
78-04 
78-07 
78-10 
78-17 
78- 19 
78-20 
78-22 
78-23 
78-27 
78-29A 
78-31 
78-33 
78-35 
78-36 
78-37 
78-38 
78-39 
78-41 
78-50 
78-51 
78-53 
78-66 
78-70 
78-101 
78-102 
78-103 
78-104 

TABLE 2 

CROWS NEST RESOURCES L I M I T E D  
LATITUDES, LONGITUDES, HEIGHTS 

AND UTM COORDINATES 

CENTRAL MERIDIAN 117' W 

LATITUDE LONGITUDE HEIGHT (m) 
0 '  I3 0 1  I, 

50 07 51.6037 114 50 24.0408 1553.11 
50 00 45.231 114 54 54.096 1250.31 
50 01 28.7228 114 49 42.6446 1500.72 
49 55 49,834 114 53 58.188 1221.31 
49 53 50.3155 114 50 26.4946 1264.45 
49 54 01.484 114 41 16.304 2558.90 
49 46 33.685 114 50 54.120 1630.20 
49 47 43.917 114 52 58.860 1147.02 
49 49 54.1809 114 43 24.1410 1931.04 
49 50 26.997 114 41 45.798 1890.33 
49 34 12.7253 114 58 51.3303 1024.30 
49 37 59.867 114 51 26.262 2234.92 
49 29 16,462 115 03 44.658 1025.15 
49 38 29.727 114 47 01.686 1268.15 
49 08 59.938 114 38 00.630 1929.47 
49 09 47.594 114 46 50.832 1616.44 
49 07 45.502 114 44 11.544 1698.86 
49 15 55.203 114 32 36.462 1421.44 
49 13 53.851 114 32 50.154 1362.44 
49 13 53.025 114 37 41.623 2380.15 
49 15 48.607 114 50 47.964 1966.9 
49 33 15.589 114 39 34.158 1920.93 
49 24 02.644 114 50 58.638 1928.71 
49 37 40.087 114 37 59.322 1454.94 
49 29 46.639 114 37 31.272 1940.55 
49 29 14.987 114 57 59.814 1160.38 
49 29 03.094 114 46 13.428 1654.75 
49 34 46.486 114 51 23.424 2093.84 
49 24 20.0469 115 01 42.9755 954.21 

NORTHING(m) 

5555211.18 
5541891.67 
5543411.22 
5532800.70 
5529230.01 
5529896.46 
5515730.92 
5517828.72 
5522187.81 
5523261.19 
5492584.93 
5499846.05 
5483281.61 
5500921.99 
5446606.35 
5447752.58 
5444078.29 
5459637.33 
5455881.43 
5455667.88 
5458760.96 
5491494.00 
5474009.57 
5499720.81 
5485 119.38 
5483418.92 
5483453.76 
5493876.27 
5474192.18 

EASTING(m) 

654377.62 
649384.07 
655543.23 
650752.95 
655079.45 
665844.47 
654915.36 
652359.65 . 
663726.19 
665659.33 
645987.05 
654725.37 
640331.50 
660004.79 
672569.31 
661787.17 
665125.37 
678718.59 
678563.55 
672670.66 
656667.98 
669281.08 
656017.82 
670929.15 
671953.30 
647269.96 
661491.04 
654952.58 
643018.80 



STATION 

78-01 
78-05 
78-06 
78-08 
78-09 
78-11 
78-12 
78-13 
78-14 
78-15 
78-16 
78-18 
78-21 
78-24 
78-25A 
78-28 
78-29 
78-32 
78-34 
78-40 
78-40A 
78-42 
78-43 
78-44 
78-45 
78-46 
78-47 
78-47A 

CROWS NEST RESOURCES LIMITED 
TABLE OF ELLIPSOIDAL AND SEA LEVEL 

ELEVATIONS 

ELLIPSOID 
ELEVATION 
T 
1342.7 
1832.3 
1599.6 
1236.3 
1304.3 
2109.0 
1931.8 
1283.6 
1318.9 
2136.8 
2433.5 
1921.1 
1166.4 
1190.4 
1943.4 
1784.4 
1634.3 
1389.1 
1955.1 
898.8 
1199.2 
1626.7 
2013.7 
1563.2 
1163.1 
1974.1 
1068.9 
1192.4 

UNDULATION* 
7 

6.4 
6.4 
6.4 
6.3 
6.3 
6.4 
6.4 
6.1 
6.5 
6.3 
6.4 
6.4 
6.3 
6.2 
6.5 
6.5 
6.8 
6.1 
6.6 
6.2 
6.2 
6.6 
6.5 
6.6 
6.3 
6.5 
6.2 
6.2 
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SEA LEVEL 
ELEVATION 
0 
1336.3 
1825.9 
1593.2 
1230.0 
1298.0 
2102.6 
1925.4 
1277.5 
1312.4 
2130.5 
2427.1 
1914.7 
1160.1 
1189.2 
1936.9 
1777.9 
1627.5 
1383.0 
1948.5 
892.6 
1193.04 
1620.1 
2007.2 
1556.5 
1156.8 
1967.6 
1062.7 
1186.2 



TABLE 3 

(Continued) 
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STAT I ON 

78-48 
78-49 
78-52 
78-54 
78-55 
78-60 
78-62 
78 - 64 
78-69 
78-80 
78-100 
78-600 

ELL I PSO ID 
EL EVATI ON UNDULATION 
0 (m) 

1686.8 
1850.0 
1785.2 
2035.8 
1525.0 
2341.3 
1570.6 
1702.7 
1585.2 
923.3 

1398.9 
2187.3 

6.6 
6.6 
6.6 
6.6 
6.5 
6.6 

6.8 
6.6 
6.5 
6.2 
6.4 
6.3 

SEA LEVEL 
ELEVATION 

1680.2 
1843.4 
1778.6 
2029.2 
1518.5 
2334.7 
1563.8 
1696.1 
1578.7 

917.1 
1392.5 
2181.0 

*Undulations are derived from Goddard Earth Model 10-8 (GEM 10-8). 
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COMPARISON OF UTM COORDINATES 
FOR COMMON* POINTS I N  THE 

FERNIE - SPARWOOD AREA 
SHELL, UNDERHILL & UNDERHILL 

NORTHINGS EAST INGS HEIGHT 
STATION NO. 0 0 0 
Shell 48 5462290.74 665275.45 1680.18 
U & U 1 4  5462286.577 665275.367 1681.37 
Difference** +4.16 +O. 083 -1.190 

Shell  44 5468592.94 668466.81 1556.55 
U & U 4 2  5468586.945 668468.153 1557.65 
Difference** +5.995 -1.343 -1.10 

Shell  54 54681529.25 666072.69 2029.16 
U & U 4 3  5468523.31 5 666072.928 2029.72 
Difference** +5.935 -0.238 -0.560 

Shell 49 546431 0.63 663906.27 1843.43 
U & U 4 5  5464306.378 663908.31 6 1844.22 
Difference** +4.252 -2.046 -0.79 

*The coordinates supplied by Underh i l l  and Underhi l l  were obtained by 
conventional surveying from the tr igonometr ic s ta t ions  Northwest, Brule 
and Coulthard on these UTM Coordinates: 

EASTlNG (m) 
Northwest 645449.823 
Brul e 551 8735.967 647674.11 7 
Coul thard 5492115.029 676238.058 
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TABLE 4 (Continued) 

**The Doppler Satellite Coordinates were obtained from the trigonometric 
stations Packhorse, Northwest and Centre on these UTM coordinates: 

EASTING 

680085.81 
0 

Northwest 55391 95.22 645450.24 2415.5 
Packhorse 

Centre 5475868.74 67361 2.08 2599.1 

The official Government UTM Coordinates for the trigonometric stations in 
the area are: 

Packhorse 
Northwest 
Centre 
Brul e 
Coul thard 

241 0.97 5461 764.93 680086.04 
55391 95.1 5 645451.46 2416.15 
5475875.25 67361 2.91 2600.86 
551 8735.39 647 678.09 2416.45 
5492116.90 675241 .130 2953.03 

NORTHING 
0 



~- 
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TABLE 5 

W P A R I  SON OF ELEVA TIONS 
PI FR SATFl I IT€ STATLO.NS 

€ERNIE - SPARMOOD A R E A  

DOPPLER GEODETIC 
ELEVATION (mr DIFFERENCE (m) STATION ELEVATION 

78-24 1184.02 *1185.27 -1.25 

78-80 917.10 *919.84 -2.74 

78-08 1230.0 **1226.02 t3.98 

*Derived from F i r s t  Order  G e o d e t i c  Bench Mark 

**Derived from Topographical  Poin t ,  T r i g o n o m e t r i c  L e v e l i n g .  
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TABLE 6 

COMPARISON OF COORDINATES FOR 
DOPPLER SATtLLITt STATION NO. 78-49 

NORTHINGS EASTINGS 
STATION 49 0 0 

Doppler Survey* 546431 0.63 663906.27 

Conventional 546431 8.27 66391 1 .61 
Survey ** 

Dif ference -7.64 -5.34 

1843.43 

1845.206 

-1 .776 

* Based on tr igonometr ic s ta t i on  Packhorse, Northwest and Centre. 

** Based on tr igonometr ic s ta t i on  Quest. 



STATION 

5 

7 
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COMPARISON OF ELEVATIONS 

IN- G L AREA 
OF THt D RILL HO LES 

ELEVATION FROM 
CNI (m) * 

2039.04 

2043.13 

SHELL CONVENTIONAL 
SURVEY (m) ** 

2039.9 

* Elevations obtained from o l d  C.N.I. Surveys 

2043.3 

DIFFERENCE 
0 

-0.86 

-0.17 

** Elevations obtained by conventional survey techniques from tr igonometr ic 
s ta t i on  Quest. 



Packhorse 
She l l  104 
She l l  103 
78-1 
78-21 
78-25 
78-32 
78-60 
78-47 
78-34 
78-29 

78-62 
78-28 

Northwest 
Centre 
P r i d d i s  
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TABLE 8 

DOPPLER SATELLITE SudVEY CONTROL 

CROWS NEST RESOURCES LIMITED 
FERNIE - SPARWOOD, B.C. 

JUNE ' 78 JULY '78 
20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 

* * * * * * * * * * s  
J J J J J J J J J J I  
A T 
x x x x  E 
0 0 0 0  S 

- 0 0  - - -  
A A A  . D  

0 0 0 0  I 
x x x x x x s  
A A A A A A M  

A 
- - N  

T 

L 
E 
D 

- - -  

76-237 * 76-1 53 A 76-1 52 0 76-238 - 
74-160 J 75-137 X 74-121 76-1 38 V 

o o o  R 
J J J  E 

T 
U 
R 
N 

C 
A 
L 
G 

A 
R 

Y - - -  
v v v  

A A A A  A 

GRAPH SHOWING RECEIVER USED AND DAYS OCCUPIED FOR THE STATONS 



Shell 104 
78-1 5 
78-06 
78-05 
78-1 6 
78-18 
78-14 
78-600 
78-1 1 

TABLE 

DOPPLER SATELLITE SURVEY CONTROL 
CROWS NEST RESOURCES L I M I T E D  

FERNIE  - SPARWOOD, B.C. 

AUGUST ' 78 

19 20 21 22 23 24 25 26 27 28 29 30 
* * * * * *  
A A A A A  x x x  
0 0 0 0 0  

& & &  - - - - -  
J J J J J  

+ + +  

A A A A A  
0 0 0 0 0  

76-061 * 76-138 - 75-342 x 76-007 & 

74-121 A 76-152 J 75-238 + 

76-146 o 76-153 . 75-244 j 

Page 4. 

GRAPH SHOWING RECEIVER USED AND DAYS OCCUPIED FOR THE STATIONS 



Shell 104 
N o r t h w e s t  
78-47 
78-1 3 
78-09 
78-06 
78-12 
78-24 
78-1 00 
78-52 
78-64 
78-55 
78-69 
78-40 
78-404, 
78-47~ 
78-80 

78-43 
78-48 
78-49 
78-54 
78-42 
78-800 
78-801 
78-802 
78-803 

78-45 

78-087 * 
76-152 A 
75-342 o 

TABLE 10 Page 46 

DOPPLER S A T E L L I T E  SURVEY CONTROL 
CROWS NEST RESOURCES L I M I T E D  

F E R N I E  - SPARWOOD, B.C. 

SEPTEMBER ‘78 

13 14 15 16 17 18 19 20 21 22 23 24 25 26 
* * A A A A A A A A A A A A  
. . . .  

J J J J J J J J J J  
0 0 0 0  

- - - -  
J J J J  
A A A  . . .  
x x x x  
+ + + +  
/ / / / /  
& & & & &  

v v v v v  
a a a a a  

* * * * *  
+ + + +  
x x x x  
0 0 0 0  

- - - - -  
/ / /  

& t i & &  
a a a a  

v v v v  
0 0 0 0 0  

v v v v  
a a a a  

/ / / /  
- - - -  

74-120 - 76-348 x 75-244 ti 
76-335 J 74-160 + 75-137 v . 
77-080 . 76-153 / 75-238 a 

GRAPH SHOWING RECEIVER USED AND DAYS OCCUPIED FOR T H E  S T A T I O N S  



INERTIAL #:  t o  DOPPLER #:  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
T3 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

78-01 
78-02 
78-60 
78-03 
78-04 
78-15 
78-06 
78-05 
78-1 6 
78-17 
78-07 
Horses hoe 
78-1 2 
78-08 
78-1 0 
78-13 
78-18 
78-1 1 
78-21 
78-14 
78-22 
78-23 
78-23 A 
78-20 
78-1 9 
78-24 
78-1 00 
78-25 
78-29 A 
7%-33 
78-25 B 
78-66 
78-27 
78-1 03 

TABLE 11 

CROSS INDEX OF POINTS 
Page 47 

DOPPLER #: t o  INERTIAL #: 

Horseshoe 
Packhorse 
Northwest 
Centre 
78-01 
78-02 
78-03 
78-04 
28-05 
78-06 
78-07 
78-08 
78-09 
78-1 0 

78-1 1 
78-1 2 
78-13 
78-14 
78-1 5 
78-1 6 
78-17 
78-18 
78-1 9 
78-20 
78-21 
78-22 
78-23 
78-23 A 
78-24 
78-25 
78-25 B 
78-26 
78-27 
78-28 

12 

1 
2 
4 
5 
8 
7 

11 
14 
88 
15 
18 
13 
16 
20 

6 
9 

10 
17 
25 
24 
19 
21 
22 
23 
26 
28 
31 
None 
33 
40 



INERTIAL #: t o  

35 
36 
37 

38 
39 

40 
41 
42 
43 
44 
45 
46 
47 

48 
49 
50 

51 

52 
53 

54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

65 
66 
67 
68 

DOPPLER #:  

78-51 

78-32 
78-31 

78-1 01 
78-28 

78-1 02 
78-55 
78-70 
78-64 

78-66 
78-52 
78-104 

78-53 

78-62 

78-43 

78-54 
78-44 

78-47 
78 -8 0 

78-46 

78-49 
78-48 

78-38 
78-47 A 
78-40 
78-40 A 
78-45 
78-50 
78-42 

~~ 

TABLE 11 (Continued) 

CROSS INDEX OF POINTS 
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DOPPLER #:  t o  

78-29 
78-29 A 
78-30 
78-31 
78-32 

78-33 
78-34 
78-35 
78-36 
78-37 
78-38 
78-39 

78-40 
78-40 A 
78-41 
78-42 
78-43 
78-44 

78-45 
78-46 

78-47 
78-47 A 
78-48 
78 -4 9 
78-50 

78-51 
78-52 
78-53 
78 - 54 
78-55 
78-56 
78-57 
78 - 58 
78-59 
78-60 

INERTIAL #: 

83 

29 

None 
38 
37 

30 
81 

79 
77 
82 
62 
71 
54 
65 
70 
68 
51 
53 
66 

59 

55 
63 
61 
60 
67 

36 
46 
48 
52 
42 
None 
None 
None 
None 

3 



TABLE 11 (Continued) 

CROSS INDEX OF POINTS 

Butte South 
78-36 

78-35 

78-34 
78-37 
78-29 

78-09 

INERTIAL #: to DOPPLER #: DOPPLER #: 

69 78-61 
70 78-41 78-62 
71 78-39 78-63 
72 Butte North 78-64 
73 78-65 
74 78-66 
75 78-67 
76 78-68 
77 78-69 
78 78-70 
79 78-80 
80 78-1 00 
81 78-101 
82 78-102 
83 78-1 03 
84 78-1 04 
85 78-600 
86 
87 
88 
501 
5 02 
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to INERTIAL #: 

None 
50 
None 
44 
None 
32 
None 
None 
45 
43 
56 
27 
39 
41 
34 
47 
None 



~~~ - 
TABLE 12 Page 50 

INERTIAL SURVEY LINES AND POINTS VISITED 

LINE #: 

1 
2 
3 
4 
5 
6 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
ia 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
31 
32 
33 
34 

PASS I: 

.1 
1 
1 
1 s  
1 
1 
1 
1 
1 s  
1 *  
1 
1 
1 
1 
1 
1 s  
1 *  
1 s  
I ?  
1 *  
1 *  
1 *  
1 *  
1 
1 
1 *  
1 
1 s  
1 
1 
l *  
2 *  
1 *  
1 
1 

DESCRIPTION: 

1, 2, 3 
1, 4, 11, 14, 19, 24, BASE 
1, 4, 5, 6, 7, a 
19, 24, BASE 
19, 24, 25, 26, BASE 
19, 20, i s  

19, 20, la, 17 

28, 22, 17, a, 3 

BASE - 19, 88, 16 

19, 24, BASE 

55, 63, 65 
55, 64 
55, 56 
65, 64 
65, 63, 56 
65, 55 
19, 20, 21, 22 
19, 14 
14, 15, 16, 17 
3, 7, 9, 13, 18, 21, 27 
28, 27, 26 

28, 29, 33, 37 
27, 20, 16, 10, 7, 2 

4, 10, 13, 17 
11, 10, 9, 8 
28, 31, 36, 4), 50 
28, 32, 36 
28, 29 
29, 30, 31, 32 
33, 34, 35, 36 
37, 38, 39, 40, 41, 45, 43 (Incomplete 
37, 38, 39, 40, 41, 45, 43 (Incomplete 
29, 35, 42, 44, 46, 50 
43, 42, 41 
43, 46, 45 



L I N E  # :  

35 
35 

36 
37 
37 
37 
37 
37 
38 
38 
39 
40 
41 

42 

43 
44 
45 
46 
47 
48 

49 
50 
47 

51 
52 
53 
42 
54 

55 

56 
57 
58 
53 

59 

TABLE 12 - (continued) Page 5 1  

INERTIAL  SURVEY L INES AND POINTS V I S I T E D  

PASS #: DESCR I PT ION : 

1 s  37, 38 
2 *  38, 47, 48, 51, 52, 50, 54 
1 "  55, 63, 66, 67, 61, 68, 62 
1 *  26, 29, 34, 40, 48, 67, 81 
2 s  26, 29, 34, 40 
4 s  40, 48, 67 
5 s  26, 29 
6 *  26, 29, 34, 40, 48, 67, 81 
1 s  27, 30, 35, 41, 49, 51, 59, 58: 67, 73 
2 s  27, 30, 35, 51, 49, 51, 59, 58: 67, 73 

1 81, 82, 83 
1 *  81, 77, 74, 68 
1 81, 73, 66 

1 s  55, 56, 57, 59, 60 
1 "  36, 42, 45, 53, 68, 74, 82 
1 *  50, 54, 62, 71, 79, 83 
1 s  19, 14, 11, 4, 1 
1 *  43, 44, 45, 49, 48, 57, 66 

1 s  48, 60, 61, 68, 70, 71 

1 82, 77, 73 
1 82, 79 
1 74, 70, 62 
2 s  71, 70, 68, 61, 60, 48 
1 s  60, 52 
1 *  28, 32, 36, 43, 50 
1 s  29, 33, 38, 47, 55 
2 s  55, 56, 57, 59, 60 
1 64, 65, 66 

1 *  28, 22, 17, 8, 3 
1 s  28, 502 
1 s  37, 38, 39, 40 
1 55, 63, 65 
2 s  55, 47, 38, 33, 29 
1 *  19, 24, 25, 501, 26 



LINE #: 

60 
45 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

TABLE 12- (continued ) Page 52 
INERTIAL SURVEY LINES AND POINTS VISITED 

PASS #: 

1 
2 
1 
1 s  
1 s  
1 s  
None 
None 
1 s  
1 s  
1 s  
1 s  

DESCRIPTION: 

27,  502, 30 
19, 14, 11, 4, 1 
1 ,  2, 3 
4, 5, 6, 7, 8 
14, 88, 20 
8, 9, 10, 1 1  

19, 20, 21, 22 
17, 18, 20 
9, 18 
18, 16, 15, 14 

NOTE: Under PASS # :  (1) n Indicates a run out through the listed points and return. 

after realignment. 
(11) n* Indicates a run through the listed points and return 

(111) n s Indicates a single run through the listed points. 
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TABLE 13 

HELICOPTER AND ISS TIME SUMMARY 

DATE 
- 
July 4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Aug 1 

TOTALS 

ISS USE 

HELICOPTER 
TIME 

h 

- 
5:OO 
4:54 
6:30 
6:00 
6:OO 
0:30 
8:12 
8:24 
8:OO 
8:30 
9:oo 
8:42* 
1:36 

1:oo 
2:30 
5:12 
2:06 
2:18 
0:54 
6:06 
8:OO 
7:42 
9:48 
6:48 
9:12 
5:42 

- 

SURVEY TRAVEL SYSTEM 
TIME TIME ON TIME 
h h h 

- 
3:50 
3:30 
5:35 
4:05 
4:45 

7:OO 
6:50 
6:30 
7:OO 
5:40 
1:30 

- 

- 
- 
- 
- 
- 

1:30 
1:05 
0:40 
5:16 
6 5 0  
5:55 
7:45 
5:30 
7:45 

- 
1:lO 
1:24 
0:55 
1:55 
1:15 
0:30 
1:12 
1:34 
1:30 
1:30 
3:20 
3:OO 
1:36 

1:oo 
- 
- 
- 

0:36 
1:13 
0:14 
0:50 
1:lO 
1:47 
2:03 
1:18 
1:27 

1:30 
9:50 
8:lO 
10:20 
7:35 
7:40 
8:OO 
1o:oo 
1O:lO 
10:20 
11:40 
13:30 
6:50 

3:OO 
4:30 - 
- 
3:15 
5:OO 
4:15 
7:20 

1o:oo 
11:oo 
12:45 
8:OO 
12:30 

LINE POINTS 
DISTANCE OCCUPIED 
kmS 

- - 
144 16 
68 11 

164 16 
30 9 
76 15 

212 16 
237 18 
182 21 
142 19 
200 1-6 
63 7 

Weather 

Weather/Targeting 
Weather Day 
System Repairs + Tests 

11 11 11 1 ,  

11 11 I ,  I, 

37 5 
30 3 
15 2 

184 17 
186 33 
194 30 
2 07 40 
165 24 
225 38 

4:42 1:oo 9:oo . .  107 21 
4:12 2:55 1:17 7:30 54 14 

152:48 

140:54 106:08 34:46 213:40 2982 391 

*4:12 h used on search for missing aircraft 



FIGURE 1 
FERNIE-SPARWOOD 

1 : 2000 MAPPING AREAS 



FIGURE 3 
SURVEY CONTROL NETWORK 
FERNIE-SPARWOOD AREA 
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A - Geodetic 
Station a - Doppler 

Station 
e - Inertial 

C+.r inn 



FIGURE 4 
INERT IALXRETNETMO R K 
FERNIE-SPARWOOD AREA 



"APPENDIX A" 

GEODOP AND GOLSAT PRINTOUT 



. , 

EXPLANATION OF RESULTS PRESENTED IN THE 
GEODOP AND GDLSAT COMPUTER PRINTOUT 

GENERAL INFORIGTION 

In order t o  determine a receiver pos i t ion  on the ground, i t  is necessary 
to  kncw the posit ions of the N.N.S.S. s a t e l l i t e s  a s  they t raverse  the 
ear th  i n  their polar o rb i t s .  These s a t e l l i t e  posit ions a re  ava i lab le  i n  
a geocentric Cartesian coordinates system from two sources. 
known as  broadcast ephemeris. is broadcast d i r e c t l y  from the s a t e l l i t e  
giving predicted posi t ions f o r  every two minute sample. 
posit ions a r e  regularly updated a t  about 1z. hour intervals .  
Source of o rb i t a l  information is known a s  precise  ephemeris and can be 
obtained f o r  cer ta in  s a t e l l i t e s  Only a f t e r  a delay of one t o  two months.' 

Geodetic coordinates (ie. Latitude,  Longitude, and Height above mean sea 
l e v e l )  is the system i n  which most control work is done. These coordinates 
a r e  defined by a reference e l l i p so id  having a given semi-major axis ,  
f la t tening.  and o f f s e t s  from the cent re  of gravi ty  of the ea r th  t o  make the 
e l l ipso id  best  f i t  over the area which i t  is  meant t o  describe. 
means miniiizing the differences between the el 1 ipsoidal surface and the 
geoid (the surface of equipotential  defining mean sea leve l ) .  
heights a re  a l l  referred t o  the geoid. 
be made from the gravimetric cent re  of the ear th  t o  the geometric centre 
of the  local speroid i n  order t o  r e l a t e  doppler s a t e l l i t e  derived coordinates 
to local datum (Figure 2). 

The first,  

These predicted 
The second 

T h i s  a lso 

Levelled 
As a r e s u l t  a transformatfon m u s t  

However, instruments used f o r  both s p i r i t  l eve l l i ng  and astronomic observa- 
t ions exhibit  a preference f o r  geoid surfaces and alignment t o  the local 
gravi ty  fie7d. 

As a result a second transformation m u s t  be made t o  compare Doppler derived 
elevations on the reference e l l i p so id  t o  spiri t  Tevel (sea l e v e l )  elevations 



2 * .  

. ,  
referenced to  the geoid (Figure 3). T h i s  separation of the e l l ipso id  and 
geoid is referred to as  geoidal undulation. 

,- 

Geoidal undulation maps a r e  avai lable  f o r  d i f f e ren t  areas  and ear th  models 
from several sources, one being the Goddard Earth Model 108. 
(LaChappelle, 1978) a s  used f o r  t h i s  project. 

(Wagner, 1976) 

I t  should be noted t h a t  the accuracy and agreement of these m d e l s  is i n  
the 2-3 metre range on a w r l d  wide scale. 

GEODOP RESULTS 

Following the GEODOP pass by pass printout,  the options used a r e  repeated. 
Next comes the phase solution sumnary headed by the figure name and the 
computation date. 
the reasons for  reject ions,  Doppler counts re jected,  V'PV, degrees of 
freedom and standard deviation of uni t -weight .  

. .  
Run statistics given include passes processed, rejected,  

Positions for each station marker a r e  given i n  both Cartesian and geographic 
coordinate systems. The input datum shift is applied for  both systems. 
Along w i t h  the adjusted coordinates (absolute posi t ions)  of each s t a t ion ,  
its 3 X 3 variance-covariance matrix as well as  the square roots  of the 
diagonal terms a re  printed. 
deviations ( i n  metres) f o r  the absolute l a t i t ude ,  longitude, and e l l ipso ida l  
height a t  a one sigma level. 

These square roots  represent the standard 

After the  last  3 X 3 matrix comes the variance-covariance matrix of X,Y,Z 
( i n  metres squared) printed i n  upper t r iangular  form. 
each row i n  the matrix is indented one character t o  f a c i l i t a t e  reading. 

The first line of 

Correlation coeff ic ients  a r e  printed next, again i n  an upper t r iangular  
form followed by the phase weight coeff ic ient  matrix. 



3 . .  

- A pass-by-pass SumMrY for each station fol lows the phase weight  c o e f f i c i e n t  
matrix and on one line per  pass gives: 

- accepted pass  number ( f o r  current s ta t ion only)  
- accepted pass  number f o r  the run 
- satell i te number 
- day number 
- s t a t i o n  lock-on time 
- frequency o f f s e t  (Hz) 
- cumulative pass  geometry, south going, west s i d e ,  a s  SW, etc. 
- pass  e l eva t ion  ang le  a t  c l o s e s t  approach (deg). 
- X,Y, Z coord ina tes  and their  r e s p e c t i v e  s tandard dev ia t ions  (one sigma). 
- r a d i u s  R from Car tes ian  origin (m). 

- degrees  of freedom. 
- standard dev ia t ion  o f  u n i t  weight (count). . .  

Individual p l o t s  Of frequency o f f s e t ,  X, Y, Z and R will be p r in t ed  n e x t  
if they were requested on t h e  op t ion  card,  (Kouba. Eoal, 1975). 

The output  from program GDLSAT (Agarwal , 1978) 1 ists the adjusted 'coordinates  
i n  X, Y. Z and 4,A. H along with one sigma s tandard devia t ions .  

One o r  more s t a t i o n s  may be held f i x e d  a t  published values on the l o c a l  
datum and a c o m n  block s h i f t  or shifts a r e  appl ied t o  a l l  the d a t a  t o  
s h i f t  the network t o  its abso lu te  pos i t i on  while m a i n t a i n i n g ' i t s  r e l a t i v e  
consistency. 

Next. a l l  t h e  j n t e r s t a t i o n  azimuths and d i s t ances  ( a t  one sigma) a r e  pr in ted .  
Following t h i s ,  the r e f a t i v e  error e l l i p s e s  a t  t h e  two sigma (95%) confidence 

major axis and the i n t e r s t a t i o n  d i s t a n c e  the points  a r e  c l a s s i f i e d  a s  1st. 
2nd. 3rd. 4th,  or  5 th  order  con t ro l .  

' level are p r in t ed  along w i t h  the o r i e n t a t i o n  of  the axes. From the semi- 
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The orders of control specified i n  this report a re  identical to  those 
presented i n  "Specifications and Recommendations fo r  Control Surveys 
and Survey Markers" (1973) (Table 111). 

J 

Essentially, the Classification i s  based on the maximum dimension of the 
95 percent confidence region (ellipse) between any two po in t s  i n  the 
network (af ter  adjustment). 

The formula for  the maximum dimension is :  
where 

r = C(d + 0.2) 
r = the maximum dimension (semi-major axis) i n  cm, 
C = a constant depending on the order, 
d = the distance i n  lan between the points under consideration. 

i 
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TABLE 111 

ACCURACY STANDARDS FOR HORIZONTAL CONTROL SURVEYS 

Semi-major ax is  o f  95% Confidence Region, r - C(D + 0.2) 

Constant d = 0.1 km d = 3.0 km d - 30 km d = 300 km 

Order (C) cm ppm r a t i o  an p m  r a t i o  m ppm r a t i o  m ppm r a t i o  

~ ~~ 

1 2 0.6 60 1/16700 6.4 21 lJ47000 0.6 20 1/50000 6 20 1/50000 

2 5 1.5 150 1/6700 16.0 53 1/19000 1.5 50 1/20000 15 50 1/20000 

3 12 3.6 360 1/2800 38.4 128 1/7800 3.6 121 1/8300 36 120 1/8300 

4 30 9.0 900 1/1100 96.0 320 1/3100 9.1 302 1/3300 90 300 1/3300 



- Earth's Surface 

Surface o f  Ellipsoid 

Surface o f  Geoid 

Geodetic Latitude 

Astronomic Latitude 

I 
I 

Centre o f  Ellipsoid 

Centre of  Earth 

FIGURE 1 



Centre of 
Earth 

E l  1 ipsoi d i 
I 

.. 
-yG I - A -  /. 

.'io 

FIGURE 2 

XE = XG - xo 

YE = YG - Yo 

ZE = ZG - zo 

DATUM OFFSET 
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. 

EARTH 

.ELLIPSOID 

\ T G E O I D  

RELATIONSHIP OF EARTH, GEOID, ELLIPSOID 

N Z h - H  
Where: 

N = Geoidal Undulation 

h = E l l i p s o i d  He ight  

H = Geoid or Sea  Level Height  
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-- 
ADD,P RUNS.GDL-CNI-2 

ASQ.A CNI*QDQ-CNIPB. 
E A o y - - -  

USE 2.,CNIiQDQ-CNI2B. 
E M Y  

XOT SURV%NEWCULSAT.GDLSAT/TEST 
_____ __ 



- _______~ 
DEPARTMENT OF ENERQY MINES AND RESOURCES 
QEODETIC SURVEY OF CANADA 
PROQRAM QOLSAT-UNIVAC 1110/40 

NO.OF STATIONS 
NCL.FREE STATIONS 

a 
SOLVE TRANSFORMATION PARAMETERS = 0 
NUMBER CLF F I L E S  TO BE READ I N  = 1 
APPLY A COMMON BLOCK S H I F T  * 1 

NUMBER OF HE I GHT OBSERVATIONS * 0 
NUIIBER OF PLANIMETRIC PTS. (P.L) = 0 

__-__ 

__ ___ - _ ~ _ L W M B E R  BF 3 E I W ? E M E R X I L  ( X  . Y . 2 )  = L- 

- . - R W l R E M U l § Q & % m -  c_ 

PARAMETERS CHOSEN FROM CONTROL CARD 

CQ!-2F5_W!LUi&NSFORMATION PARAMETERS pL9 
COL 30 SUPRESS NORMALS YES 
COL 35 SUPRESS COVARIENCE MATRIX YES 
COL 40 SUPRESS INTERSTATION LENQTHS YES 

- C ( I L 4 X A E B I T B B B Y _ P B l R l W T  NO 
caL 50 COMPUTE LATS AND LONQS YES 
COL 55 PUNCH COORDINATES AND COV MATRIX NO 
COL 60 PRINT SEALEVEL INTERSTATION O l S T  NO 

-. A 4 5 4 R I M L l M ! J T I I L E E M A T R l C E S  bv1 
COL 70 ADD VARIABLE BLOCK CONSTANTS NO 
COL 75 PRT. INV.  OF SCALED INPUT FILES NO 

SOLVE BLOCK S H I F T  UNKNOWNS YES 



_. - _ _  
GEODETIC SURVEY OF CANADA - -  PRUGRAM ODLSAT DATE=OB2978 

. . . .  . . . . . . .  - ----QLAM!JS- . . . .  c ! N u f l -  . . . . . .  

INITIAL VALUES: DOX= . 00000 M Y .  . 00000 DUZ. . 00000 
SCALE PPM. = . 00000 KAPPA SEC = . 00000 PHI SEC = . 00000 UMEQA SEC * . 00000 

INPUT DATA 

10 . 0000 . 0000 . 0000 
2 I HORSE . 0000 . 0000 . 0000 
2178-05 . 0000 . 0000 . 0000 

0000 0000 0000 P U B - 0 6  _.___ 
2178-11 ,0000 . 0000 . 0000 
2178-14 . 0000 . 0000 . 0000 
2178-15 . 0000 . 0000 . 0000 
2 L L B Z 1 G - - - - - . 0 0 0 0 . o o o Q  0000 

0000 0000 

21 78- I 8  . 0000 . 0000 . 0000 
2 1 78 -600 . 0000 . 0000 . 0000 
4 0  ,0000 . 0000 . 0000 
50- 0000 

U '  6K. 1 MAT= 1 
65 . 0000 . 0000 . 0000 LI.0000 

IATPMX.; 813 IAMAX= 57 KK= 1 
- -4 

POSITION EQUATIONS FROM FILE 

69023 iI . . - - S I O M B M M H T S O U A R E D F R C H l W U l L €  = 

60 . 0000 . 0000 . 0000 . 0000 
6IHORSE -1722538.0866 -3737686.7939 4858931.9259 
s izaae- -  - ~ ~ 1 z x i z - 0 7 4 9  -3730238 - 2 R l P A m 2  
6178-06 -1719231.5599 -3727427.4231 4867356.7722 
6178-11 -1725033.8348 -3742012.5009 4854850.7955 
61 78- 1 4 -1730554.5322 -3742468.3186 4851515.8004 
6 1 2 & 1 L - _  - - 1 2 2 Z ! X L W  -~ZZB111i13L27486528&8612 
61 78- 1 6 -1720455.1895 -3732056.8367 4864490.9106 
61 78- 18 -1725375.8592 -3731354.8098 4862625.6173 
6 1 'I 8 - 600 -1724539.6085 -3735005.1552 4860485.6884 
..__I__. A R B I I R Q S L S C B L ~ A C T O R  = I .annn Q 
62 . 0000 . 0000 . 0000 

-1 
WEIGHT COEFFICIENT MATRIX WITH POSITION VARIENCE OF .OOOOO ADDED I 

L WULFILE-;I..~ .-.I 2 1 2 ~ -  -- ___ 
CALL OSINV AT 18.2082 SEC. RETURNED AT 18.2082 SEC. DIFFERENCE = ,0000 SEC. 

7 1 HORSE -1722534.2020 -3737095.1170 4858914.7680 .0001 
B L  ~~ .. A M O O - . O O O O L  0 0000 

.... ... ..... . . . . . . . .  . ....... - - -~ -~ _ ~ _ _  . -  .._~______ 



I 

i ‘ t )  

- ___--__ 
INVERSE OF NORMALS ::: SIZE ( 30 . 30 

DSINV CALLED AT 10.8018 SEC. RETURNED AT 1S.8018 SEC. DIFFERENCE = .OOOO SEC. 

.- 

390763+001 -.83100~+001 -.17149!J+002 .387660+001 -.830078+001 -.171607+002 

.389401+001 -.830726+001 -.171455+002 .387716+001 -.830890+001 -.171492+002 

.388185+001 -.831881+001 -.171388+002 .390009+001 - .820302~001 - . 171 687+002 
__ _.__.___ - 

- ~ ~ - 3 a ~ - . R 3 l 3 2 a i O a l - ’ L L 3 8 -  393- - 1 - .  1-2 



.______- 
RES I DUALS 

60 . 0000 . 0000 . 0000 . 0000 

.H(IRSL.-1722638 

STATION X COORO RE9 ID Y COORO RES I D 2 COORO RESID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 0 - m . 7 9 4  - 9 - 6 
78-05 -1717337.078 -.036 -3730238.782 - .394  4866185.286 - .316  
78-06 -1719231.560 - ,027 -3727427.423 -.366 4867366.772 - .328 

-1725033.835 - . O W  -3742012.501 - .367  4854850.796 - ,329 
4 

78-1 1 

78-15 -1722063.066 - .057 -3729102.313 -,  375 4865788.961 - ,328 
78-16 - 1720458,190 - . O W  -3732056.837 -. 385 4864490.91 1 - .317  
78-18 - 1725376,859 -.033 -3731354.810 -. 360 4662625.61 7 - .347 

9 - ---78:600- - 1724 534.609 - ,064 -3735005,WS 4860485.686 - .315  - 
BLKSFT ,000 3.934 . 000 -7.934 ,000 -16.822 

71 HORSE -1722534.2020 -3737695.1170 4856914.7660 . O O O l  

- 0 - 3 - - _- 7 8 A L - ~ l Z W 5 4 & ? 2  -3742488.319 4 m s l x .  800 

- 

_______ _. 
S . D .  OF UNIT WT.= 2.221 OEOREES OF FREEDOM= 3. 



_______ - 
AOJUSTEO CUUROS. AN0 5 . D .  

XC CO6RO) s.0.  Y ( COURO f S . 0 .  Z (  COORO) 9 .0 .  

HORSE -1722534.2020 .OOOI -3737695.1170 .OOOl 485891 4.7680 .OOOl 

78 - 05 -1717333.1787 ,5140 -3730247.1103 .3726 48661 68.151 1 .3195 

78 - 06 -1719227.6523 .4366 -3727435.7430 I 3229 4867339.6227 .2578 
- 

78-1 1 -1725029.9581 .4043 -3742020.8017 .3118 4854833.6449 .2444 

78-14 -1730550.6373 ,8406 -3742476.6258 .5428 4851498.6548 ,4104 

78-15 -1722059.1891 -3456 -3729110.6217 .2697 4865771.81 20 .2128 

78-18 -1720451.3077 .3329 -3732065.1555 .2575 4864473.7718 ,2082 

78-18 -1725371.9583 ,6175 -3731363.1037 .4248 4862608.4488 .3243 

78-600 -1724530.7378 .3796 -3735013.4685 .2982 4860468.5521 ,2420 

--- - 

-. 
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1 )  

ADJUSTED BLOCK SHIFT COMPCINENTS AND S . D .  

FILE NO. X-SII IFT S . D .  Y-SHIFT S . D .  2-SHIFT S . D .  

1 3.934 .404 -7.934 .312 -16.822 .244 
-__-____ 

- -. 

- 



LATITUDES. LONGITUDES AND HEIGHTS STANDARD DEVIATIONS (METRES) 

A= 6378206.400 8; 6356583.800 L A 1  LONG HT 
____.. 

AQ ss 37.30003 114 44 3 4 . 1 ~ ~ 7  2027.200 _- --tlMSE- . MQ-QQ- 

78-05 5D 1 49.76073 114 43 13.52312 1832.31 0 .378 ,536 .274 

SO 2-68 114 46 -1 28s 4s4 -------6 1 W U 7 4  _3LL___- 

78-1 1 49 52 9.16127 114 44 57.03326 2109.010 .267 .432 ,250 

-a34 AQ AQ m 8 a 2  1 1  4 48 68.29330-7 . 4 7 S  . hBB .41 8 

78- 15 50 1 18.04621 114 47 12.96400 2136.843 .230 .369 .219 

- 78- 16 sn o i~5-~7s 228 3210 21 4 

78- 18 49 58 47.13370 114 48 56.48540 1 921.064 .380 .652 .311 

- _  - 2 a = 6 M - e - p  - 



-_ - ____ 
ERRUR ELLIPSOIDS 

STATION RELATIVE SEMI A X I S  ORIENTATION 
TO UF THE A FROM-- X I S  O R D E R -  95% CONFIDENCE 

W . R . T .  X , Y . Z  SYSTEM 

-__-___ 
HORSE 78 - 05 1.50174 I .  12744 .a4946 ,93101 .19361 ,30943 4TH. - .36432 .54474 .75534 - . UZ..z68 -_ 

83428 9 2 W  03717 _ l i s 4 i 3 s E - Z B - O B  1 , 2 7 2 7 7 3  L L 9 R D .  - ,36753 . 1 1754 .92256 
.00869 ,99237 - .12294 I 

i 

6 -LlB!xL_ - 
78-11 1.21059 . a7477 ,75848 .a9060 .03339 .45357 4TH. - .45336 .14438 .a7957 

0361 1 9889 

~ ~ S E _ _ _ _ - . 1 1 1 2 6 ~ ~ M t ~ ~ Z ~ . o 2 2 U ~  - .49350 ,36897 ,78761 
.17563 .92918 - .32522 R 

- -__- I__.____ 

tMRSE 78-15 1.03437 .75551 .66004 $88835 . 0 1 554 ,45890 3RD. - .45807 .09902 .a8339 
0 - 

* Q-96 -_ ~ 

LSRCISSL.72222.65171 d P 9 1 8 _ _ _ _ 9 e L 4 7 5  3R€L __ 
-.41611 ,15302 .a9636 

.01701 .98688 - .16052 

--__ _- ___ 
HURSE 78- 18 1.82945 1.21524 .99758 .91610 .20903 .342 I 5  4TH. - .39830 .32812 .a5795 
-_ - - - - - .06707 . 9 2  122 __ ~ 

- .a8322 I 

d . J . 2 5 1  5 ,83637 .74760 .a981 1 .054Q1 .43645 5TH. - .43978 . 1 1055 . 891 28 
.00011 , .99240 - .12299 



__ - -__ 
78-05 78 - 06 1 .67909 1 ,20985 ,96457 .94735 .19033 .25750 5TH . 

-.32013 .67960 .74939 
.00661 .79237 - .6 1 001 

78-05 78-11 1.71137 1.21267 .94126 .92491 .23676 .29747 3RD. - . aB- 74085 
-.01065 ,79827 - .60221 

78-05 78- 14 2.26929 1.74275 1.44872 .89880 .16677 .40540 3RD. 
-.43149 .49960 ,75114 
.07727 .85006 -.52100 

- 

78 - 05 78-15 1.50704 1.11046 .a277 1 .92969 .23239 .28578 STH . - 7 - .00392 .78204 -. 62321 

___.-__ 
78 - 05 78-16 1 .IS5817 1.12310 .a3366 ,94024 .24 107 ,24047 STH. - .33998 .62532 ,70242 

-.Ole96 .74220 -. 66991 

78-05 78-18 2.08167 1.44841 1.09893 .92607 .22108 .3asai dTH ~~~ ~ ..... ~~~~~ - 642 48421 __ --__ .78985 - .02654 .a4656 -. 531 62 

76 - 05 78-600 1.65231 1.19571 .91747 .92914 .25657 .26622 4TH. - .36838 .58075 .72597 - ,031 66 .77260 -.63410 

78 - 06 78-1 1 1.55248 1.02691 .95358 .92645 .la476 .32796 3 R D .  
41 447 FI3n75 - .a26113 __ 

-.01719 .a91 1 1 - .45344 

- -. I____ --____ 
78 - 06 78- 14 2.15343 1.62332 1.44809 .89 130 .lo212 .44 1 77 3RD. - .44289 .40480 ,79999 

.09714 .go868 - .40602 

78-06 78- 15 1 .34403 .a9733 .a4561 ,93550 .20437 .28823 sin. 
-_.___ __ - . a i ? B u 9 S i B P  79280 - .Ole78 .a4335 -. 53701 I 



1 - - - - - - - - - I 
2 a = 1 6 1 . 3 7 0 3 0 . 9 1 3 0 9 ~ 2 1  .ism22 19064 4TH. - ,32392 ,68853 ,64888 - .04070 .67505 - .73664 

178-06 78-18 1.89894 1.28477 1.08243 .92735 - .36657 
.23250 .29319 4TH. 
.40715 .83658 

I ,48763 99991 ma78 - .35201 .51815 .779SO - .04522 ,82241 - .56709 

78-1 1 I 78-14 1.95141 1.51128 1.29658 .a5500 - ,49341 
.04608 
.37907 

.51658 6TH. 

.78286 
_.__ 15974 93422 - 2 - A -  

78-1R 1 .33062 ~8313.9 801 67 90286 17664 -9 -. 42991 .36012 .a2795 - . 00508 ,91603 -. 401 06 

a h -  .. 

1 --I , 
78-1 1 78-16 1.09938 ,73936 .66883 .905S1 .09693 .41311 3RD. - ,42433 .21164 .a8046 

00205 972S5 - ,23268 

2 a : l u -  907 4 ItL - ,40097 .40090 .a2371 - I 06403 .a8470 -.46175 

78-600 1.14183 .a1009 .TO601 .a8828 ,07555 ,45305 4TH. - .45921 .16647 .a7260 __ 00949 9831 S - 8353 

_ z B ~ 1 P _ ~ ~ I ~ l s _ l . P z 8 9 k . . _ 1 3 8 9 6 9 1 . 2 0 6 2 3 . 8 7 5 1 6 2 ~ B B ,  -. 47461 .80999 .34448 
.08422 .43136 -, 89824 



---_ -_ 
78-14 78-16 1.88160 1.33883 1.13712 ,85608 .42194 .29850 3r0. I---- - .SO269 -81 397 .29114 

.12013 ,39928 - .  90892 I - 

78-14 78-18 2.60916 1.66898 1.44257 .a9662 .31028 .31590 4TH. 
- -.. 44730 .66127 .60588 

.02090 .68297 - .73015 

- , - . ~  ~~ 

78-14 78-600 1.92588 1.36940 1.17680 . 85433 .41665 . 3  1068 4TH. - ,50794 .79751 .32615 
,11188 .43632 -. 89281 

78-15 78- 16 1.11226 .76890 ,69207 .92143 .16925 ,34975 5TH. - .38713 230 .86360 - .03318 -. 3631 4 

___ -. --- 
78-15 78-18 1.83376 1.23217 1.00077 .go761 .21101 .36293 5TH. 

-.41716 .35626 ,83609 
-.04713 .91025 -.41137 

78- 1 s 78-600 1.25405 .a8638 .79259 .go481 .13561 .40365 4TH. - 42500 ,22904 .a7574 - .02631 .96392 - .26484 
____ . __ 

_ _  _. . ______ . - ___ 
78- 16 78-18 1.80151 1.26022 1.04116 .92066 .23022 .31825 5TH. - .38267 .37270 .a4538 

11 78-16 78-600 .999 1 1 .77039 ,64478 . 9  I 800 .09112 .38597 4TH. 
-- II - ,39253 .07017 .91706 

' - ,05648 .99336 - . lo013 

I, 
11 

- .39528 .65535 .64364 U 
- .06906 .67752 - .73226 

___ ~. 
78-18 78-600 1.97189 1,21780 1,04130 .91596 .33390 .22255 5TH. 



, 

FIRST = 0 
SECOND E 0 
THIRD = 1 1  
mjy = ___ __ 
F I F T H  = 10 
UNCLASSIFIED a 0 

START OF ERROR ELLIPSE CALCULATIONS * 20.3892 SECS. 
€ C i Q . Q l ~ ~ U ~ U ~  22. aalLmxL 
TIME TO CALCULATE ERROR ELLIPSES = 2.0020 SECS. 





NO.OF STATIONS = IS 
NO.FREE STATIONS 8 10 

SOLVE TRANSFORMATION PARAMETERS * 0 
NUMBER OF FILES TO BE READ I N  I 2 
APPLY A COMMON BLOCK S H I F T  1 

U M B E E ~ w - F I x F n  PTS. fLr..a = 1 
NllMRER OF HEIOHT OBSERVATIONS * 0 

:R OF PLANlMETRlC PTS. (P.L) = 0 

-881 fiR 

L 
PARAMETERS CHOSEN FROM CONTROL CARD 

- m l S - R M I s l n h l F R S  Nn 
CaL 30 SUPRESS NORMALS YES 
COL 35 SUPRESS COVARIENCE MATRIX YES 
COL 40 SUPRESS INTERSTATION LENOTHS YES 

W n r t V T  Nfl 
CCIL SO COMPUTE LATS AND LONQS YES 
COL 55 PUNCH COORDINATES AND COV MATRIX NO 
COL 60 P R I N T  SEALEVEL INTERSTATION DlST NO 

Nfi 
COL 70 ADD VARIABLE BLOCK CONSTANTS NO 
COL 75 PRT. INV.  OF SCALED INPUT FILES NO 

SOLVE BLOCK SHIFT UNKNOWNS YES 

--- - 

I--- ------- 



- 
QEOOETIC SURVEY OF CANADA - -  PRWRAM QDLSAT DATE.100478 

. . . .  . . . . . . .  d - A m L l .  . I . . I 

INITIAL VALUES: mx = . 00000 DOYn . 00000 M Z .  . 00000 . 00000 OMEQA SEC . 00000 SCALE PPM. = ,00000 KAPPA SEC I . 00000 PHI SEC = 

INPUT DATA 

1 0  . 0000 Ioooo . 0000 
21 HORSE . 0000 . 0000 . 0000 
2178-24 . 0000 . 0000 . 0000 

- nnnn nnnn nnnn 
2 1 78 -40A . 0000 ,0000 . 0000 
2178-42 . 0000 . 0000 * 0000 
2178-43 . 0000 . 0000 . 0000 
2128AA- nnna onno noon 
2178-45 . 0000 . 0000 . 0000 
2178-46 
2178-47A 

. 0000 . 0000 . 0000 . 0000 . 0000 . 0000 
2 I z M n ~ -  nnnn nnna nnnn 
21 78-49 . 0000 . 0000 . 0000 
2178-52 . 0000 ,0000 . 0000 
21 78-54 . 0000 . 0000 . 0000 

2178-64 . 0000 . 0000 . 0000 
2178-69 . 0000 . 0000 . 0000 
2178-80 . 0000 . 0000 . 0000 
-no nnnn aaan nnnn 
40 ,0000 . 0000 . 0000 
50 . 0000 . 0000 . 0000 

3178-55 nnnn CI-0 

K K  - I MAT. 3 

65 . 0000 ,0000 .oooo 5 . 0000 

IATPMXs 993 IAMAX= 63 KK= 1 
- U r n -  

SlQMA NAUGHT SOUARED FROM CONTINUATION FILE a .74400 

M nnnn n n n n  nnnn nnnn 
61 IlORSE -1722538.6486 -3737684.8795 4858930.9427 
6178-24 -1735957.1164 -3751133.5074 4842773.6663 
6178-40 -1770168.6806 -3776294.6253 4810561.0582 
U a d L l A -  __ - 20.844n - ~ 7 ~ ~ 0 e ~ ~ u a ~ n a t o . s  
6178-42 -1742584.3999 -3790449.3230 4810467.7996 
6178-43 -1744816.7788 -3770723.2803 4818550.7726 
6178-44 -1738813.9123 -3783828.7380 4816911.7036 
EuEkAzp-2- -32ZSZQ-Z2dddBlllc53.7736 
6178-46 -1747889.1125 -3783909.5717 4814127.2411 



,-.. ., 
i .i 

6178-47A -1768200.7687 -3775559.9994 4812239.8571 

62 . 0000 . 0000 . 0000 
WEIOHJ COEFF1C’F- P O S l T l a N  VAElEWF OF 00000 ADDED 

INPUT FILE = 1 S I Z E  30 X 30 ) 
CALL DSINV AT 706.2836 SEC . RETURNED AT 706.2836 SEC. DIFFERENCE m . 0000 SEC. 

ARBITRARY SCALINQ FACTOR = I . 00000 

KK = 2 MAT= 2 
65 . 0000 . 0000 . 0000 510000 

IATPMXE 993 IAMAX. 63 KK = 2 
- 

P U S I T I O N  EQUATIONS FROM FILE 

FRnM F11 F = 83836 

60 ,0000 . 0000 . 0000 . 0000 
6lHURSE -1722537.9685 -3737684.6159 4658930.4277 

6178-49 -1744465.4725 -3784892.7238 4614428.4234 
6176-52 -1731544.0121 -3775384.4845 4826376.2764 
61 78-64 -1741115.5473 -3783100,7285 4817275.8538 
BlXI-SPi - 1 Z U A 5 9  1681 -37- a1 s~ 
6176-64 -1731767.8464 -3774251.7288 4827067.6712 
6176-69 -1734192.8007 -3774523.8299 4825637.1093 
6178-80 -1766766.9454 -3774302.7211 4813386.3668 

u - d a  - 1.2mxi-7 - a s a x m a n  9043 

~ i u s - i n n  - 1s- d s 4 2 9 g 9 . 1 4 R Q  

62 . 0000 . 0000 . 0000 
ARUITRARY SCALING FACTOR = 1 . 00000 

WEIQHT COEFFICIENT MATRIX WITH POSIT ION VARIENCE OF .OOOOO ADDED 

INPUT FILE = 2 S I Z E  = ( 30 X 30 ) 

CALL. DS lNV AT 708.3082 SEC. RETURNED AT 708.3082 SEC. DIFFERENCE - . 0000 SEC. 

U H U E S F ~ L  - a a z ~ ~ ~  170 4Rm- 0001 
9s . 0000 . 0000 . 0000 . 0000 

w w n  A T  710 Z A U  SET! RF-D A T  7- SFC. nlFEEBFNCF = 4- SFC 
INVERSE OF N6RMAL.S : : : S I Z E  ( 63 , 63 ) 

- 
SOLUTION 

.444664+001 -.102375+002 -.161747+002 .443148+0Ol -.102196+002 -.161500+002 

-__ 
.443953+001 -.102207+002 -.161485+002 .442475+001 -.102110+002 -.161666+002 

.440375+001 -.102060+002 -.161358+002 .437599+001 -.102239+002 -.161120+002 
._ ___ 



.442647+001 -.102190+002 -.161330+002 .442087+001 -.102167+002 -.161486+002 

- . n z a 2 Q E m  - 3 - 2 ~ 3 ~ + 0 n i  - j + 

.374637+001 -.104595+002 -.156530+002 .374680+001 -.104910+002 -.156223+002 

.373673+001 -.104669+002 -.156457+002 .37605s+ooi -.104692+002 -.156646+002 

_ _ ,  



RES I DUALS 

HtlRSF - RAQ - - 9 

78-24 -1735957.116 -.074 -3751133.507 -. 498 4842773.666 - .404 
78-40 - I 7701 68.681 -.066 -3776294.628 -.499 4810561.058 - .403 
78-40A - I7681 20.644 - .080 -3778083.122 - .490 481 031 0.849 -.411 
7-4s - d a l ~ ~ j r  nnn 
78-43 - 1744816.776 -.065 -3779723.280 - . SO3 481 8550. 773 - .400 
78-44 -1738813.912 -.lo1 -3783828.738 - .  485 481691 1.704 - .390 
78-45 - 1761606.885 -.I29 -3779970.774 -. 503 481 1163.774 - .366 
?&=.I6 A R W  341 - -7 

78-47A - 1 768200.769 -. 084 -3775559.999 -.495 4812239.857 .403 - 
BLKSFT . 000 4.505 . 000 -9.721 ,000 -15.746 

- - Q _ _  33% 3 _ .  - 

- s79 - 
60 . 0000 . 0000 . 0000 . 0000 
L-- 2 -0 PFSID _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

HORSE - 1 722537.968 -.082 -3737684,618 -.a64 4858930.428 - .465 
78-48 -1743886.293 -. 066 -3786762.538 -.545 4812960.904 - .440 
78-49 - -479 6 
78-52 -1731544.012 -. 102 -3775384.484 - .522 4826376.276 - .459 
78-54 -1741115.547 -.lo2 -3783100.729 - .554 4817275.854 - .428 
78-55 -1733459.168 -. 1 12 -3772076. 503 -.530 4827919.916 -. 451 
Z a s  - RAR - R - 73a _ _  Aa?70- - n 
78-69 -1734192.801 -.083 -3774523.830 - . 5 3 0  4825837.109 - .461 
78 - 80 - 1766766,945 - .095 -3774302.721 -.551 4813386.367 -. 445 
78-100 - 1731984.005 -.097 -3753030.498 - .539 4842999.147 - .450 

- S - AM? 724 - 9 d814- 423 - 

nnn 1 RIa nnn L S E Z -  -a nnn - 106 

7 1 HdRSE -1722534.2020 -3737695.1170 4858914.7680 . 000 1 
nFRPFFS nF F m r  6 



\ .  ,. 
i J; 

ADJUSTED CBBRDS. AND S.D.  

X ( COORD ) 8 . D .  Y(C00RD) 8 . D .  2 ( COURD 1 S.D. 

HORSE - 1722534.2020 . 000 1 -3737695.1170 .OOOl 485891 4.7680 ,0001 

78-24 - 1735952.6849 ,7450 -3751 143.7269 .4799 4842757.5163 ,4182 

78 - 40 - 1 7701 64.241 1 .4427 -3776304.8460 .3221 481 0544.9097 .2946 

78-404 - 17681 16.21 92 .4147 -3778093.3334 .2981 481 0294.701 9 .2847 

78-42 - 1742579.9636 .6443 -3790459.5364 ,4816 481 0451 ,6677 .4170 

78-43 - 1  744812.3359 .4333 -3779733.5044 .3188 4818534.6273 .2674 

78-44 - 1738809.5086 .5828 -3783838.9439 ,4120 4816895.5678 .3759 

78 - 45 -1761002.5095 .a247 -3779980.9983 .4254 481 1147.661 7 .5299 

- 

-_ - 

- 

11 - 
78-46 - 1747884.6860 .6264 -3783919.7906 .4950 48141 11.1081 .4119 

78-47A - 17681 96.3478 .4349 -3775570.2161 ,3067 481 2223.7088 .2952 
___11 

78-48 - 1743882.5098 .SO07 -3786773.0205 .6102 481 2945.2700 ,5792 

78 - 49 - 1744461.7491 .7060 -3784903.1703 .6619 4814412.7728 .4985 

78-52 -1731540.2658 .4428 -3775394.9440 .3421 4826360.6226 
- 

78-64 -1741 1 1  1 .  8005 .5965 -37831 11.2205 .4522 481 7260.231 5 ,4317 

78-55 - 1733455.431 4 .4502 -3772oa6.9702 .3558 4827904.2702 ,2896 

78-64 - 1731 764,0858 .5993 -3774262.1980 .4439 4627052.2166 .3585 

78-69 - 17341 89.0352 .4583 -3774534.2970 .3638 4825821.4538 .2995 

- 

- 

78-80 - 1766763.1922 .6278 -3774313.2091 .4679 4813370.7268 .4367 

78- 100 -1731980.2530 .4672 -3753040.974R .3503 4842983.5018 .2873 



ADJUSTED BLOCK SHIFT COMPONENTS AND S.D. 

FILE NO. X-SHIFT S.D. Y-StIIFT S . D .  2-SHIFT 9.0. 

1 4.605 ,412 -9.721 .376 -15.746 .82S 
2 3.849 .426 -9.937 .530 -18.19s .626 



STANDARD DEVIATIONS (METRES) LATITUDES. LONOITUDES AND HEIOHTS 

A S  6378206.400 8% 63S6583.800 LAT LONQ HT 

- 49 55 3 7 . W 3  114  44 34.19987 2027.200 000 QOO 000 

28-4n AQ 1g-3 116 6 SA Wi103 8913.787 3 M  A49 308 

,484 ,752 ,400 1180.416 ((6$ / 78@ 49 42 39.04105 114 50 1.44797 

- 
1 199.244 .285 .417 .295 

667 d l  9 

2013.716 .307 .436 .306 

78 - 40A 49 15 41.51485 115 4 45.12948 

28-43 AQ I R  23 A1 99 d19ri3 i s m  7nn A A B  

78 - 43 49 21 59.89146 114 46 44.89948 

711-44 AQ m w 11.1 A n  lma 169 349 683 3m 

I 163.117 .446 .742 .626 78-4s 49 16 25.17733 114 59 13.75825 

78-AS AS 1 8  21.71 1974 I R A  442 640 4SO -&I1376 

78-47A 49 17 17.45858 115 5 41.63191 

- 
1192.435 .296 .429 .315 

- - Z B - A R  AQ 17 Rd 6 K W  l l A  A 3  -7 16R-1 R4 1 Qrn 627 

1850.030 ,536 ,733 ,488 78-49 49 18 41.35413 114 44 41.90847 



! 
-7 

ERROR ELLIPSOIDS 

W . R . T .  X ,Y ,Z  SYSTEM 

HORSE 78-24 2.12972 1.41810 1.18982 .98706 .17356 ,1861 9 3RD. 

H n R S F 1 8 - A O  I 97110 89- - ,26899 - ,13970 

HORSE 78-40A 1.18565 ,82488 .80935 ,96063 - . 1 1 155 .25446 I S T .  - ,23290 

HORSE 78-43 1 .23772 .88726 .86361 .95952 ,22796 .16542 I S T .  - .24069 ,35804 
-. 1 4 ~ ~ - - -  Q ~ S ~ S  

w r s i - - I a I  
-.21626 .ti2579 .82267 -. 13391 .el866 - ,55843 

HORSE 78-45 2.47561 I .  19566 .78250 .92500 . 01 120 
.07819 .97256 - - __ 1 A 7  73337 75 I 

II 

-. 13196 ' - ,94590 .29650 



HORSE 78-47A 1 .23764 .a5228 .a3680 .97037 .02762 .24004 I S T .  - .14873 .as 122 .SO323 -. 19043 - .62409 .a301 5 

HORSE 78-48 2.77078 1.79533 1.56367 .98223 .13975 - . 12529 2ND. 
- .  226m w a i  R 
- . la524 .61419 -. 7671 1 

- 
HORSE 78-49 2.06849 1.58083 I .  44288 ,91172 .01904 . 4  1037 2ND. - .36960 .47412 ,7991 4 

* 17935 .a8026 - .43928 

HORSE 78-52 1.29920 .97979 .85097 ,91614 .13211 * 37848 2ND . 
I -2s ni  787 

.04931 ,89983 -. 43341 

HORSE 

HORSE 78-55 1.32912 1.01293 .a8386 ,90349 .11214 . 4  1368 PND . - A1 1 17-41 8 2 5 D R  
.06195 .92086 - .38490 --I - I1 - 

HORSE 78-64 1,77402 1.26571 1.07541 .91015 .16041 .38601 2ND. -. 41427 .32446 .65036 - ,00266 ,93386 -. 35761 

HORSE 78 - 69 1 .35004 1 .03579 . 90928 .SO574 . 1 1308 .40848 2ND. - 911 1 8 2 3 4 1  
,06306 . 91 707 - ,39367 

HORSE 78-60 1.38281 1.79212 1.21756 .23603 -. 971 75 .29392 1ST. 
.49323 .12072 ,78502 
.a3727 .20282 -. 54531 

HORSE 78- 100 1.37465 .99714 ,86721 . 91 561 ,15365 .371 56 3RD. - 1 aa - - ?OQPR n m i 3  
- .00863 ,93140 -. 36388 



2&24 2az--7 3s774 1 1 R 0 7  3Nn - ,26058 .77772 .57206 - .04573 .68 192 - .e l196 

78-24 78-40A 2.40239 1.56377 1.32771 .96648 - .25322 
.23130 
.78722 

,11142 2ND. 
.56228 - 334 57165 - 940 - 

-?n - A 9  I 7 7 A 3 9  1 a-3 9 1  1116 3fl413 m n  - .29422 .70140 ,64921 
.00557 .Be052 - .73270 

78 - 24 78-43 2.42114 1.60053 1.34732 .96569 
-.26619 

,23285 
.78202 

. 1 1 495 3RD. 

.56817 - 240 57812 - 485 

- .24514 .76765 . - ,04964 ,60002 - .79844 

10898 3BD. 
.59213 
10898 m. - .24514 .76765 .59213 - ,04964 ,60002 - .79844 

78-24 78-45 3.16890 1.79388 1.46266 .96806 . 1 1348 - .22355 3RD. 
-.05157 .96276 ,2654 1 

13346 1RO - .28272 ,74924 .59893 - .Of5266 .61136 - .78960 

78-24 78-47A 2.42563 1.57745 1.34968 .97036 .22557 .08671 2ND. - .23626 .a1003 .53669 - 3 741 37 - _ _  

7R-3d-2-a 1 A77114 3 3 4 5 6 1  1 114133 q a 5 5 - u u  
-.11646 .a1446 .56861 - ,12408 ' .55613 - .a2178 



I 

i 
I 

! 
! 
t 
i 
I 
0 
Y 
U 

P 

w 
t : 

i 

,25051 3r0. 
2.95603 2.05984 1 .a4580 .95143 .17894 78-24 78 - 49 - .30390 .67587 .67 145 

.71497 - .69743 .04916 

- r11 7 0 ~ ~  .95752 .22713 .17766 67166 

- . 01 1 79 .64644 - .76288 
3RD. 

78-24 78 - 52 2.49029 1.64986 1.40603 

- 
3r0. 

.97517 .20427 .08559 78-24 78-54 2.70853 1.86358 1.64781 -.21618 ,79382 .56844 

__ -. 04817 .87283 -.el826 

- 3 -22n413 3RD. 
,18661 
5p7a0 

- ,00954 .65449 -. 75601 
2.50419 1.66690 1.43272 .95526 .22948 '8 - 24 78-55 

3RD. 
,94787 .23272 .21767 -. 31 806 

- * 01952 .72422 - .68929 
78-64 2.76530 1 .82208 1 ,57074 8-24 

.64911 .69101 

- A 6 7  73rlQt.I .95556 .22852 ,18626 67777 

- .00907 .65428 

3r0. 
8-24 78-69 2.51557 1.68122 1.44779 - .75620 - 

3r0. .97402 .21941 .05607 3-24 78 - 80 2.76517 1.92790 1.63970 - .20888 * 77477 .59674 

- - ,08749 .69295 - .a0047 

1-24 78-100 2.63070 1 .65701 1 .4 I927 - A1 3 71 A 7 5  STH . .95548 .23609 .17695 a53 
.65833 - .7!i237 - .02333 

,03881 STH . .35949 
1. I8888 .76188 ,75255 .93234 

-.02913 - .03249 .93258 .99905 . 0 1965 -. 36041 1-40 78-40A 

- __ 

- 3RD. .94635 .04426 .32009 
.01644 

-40 78-42 1.89929 1.32561 1.19988 ==--- 
.98270 - .la448 

-__ . - ___ - -_ ~ __ 



U L r 4 n a - . 1 *  3 3- nni n3 7 z ~ u ~ a n n  143-m 3Nn -. 30604 .10996 .93653 - .08526 .97507 - .20484 

7 8  - 40 78-44 1.69790 1.10416 1.05072 .96775 ,20088 .15202 3RD. - ,20837 .29919 .93117 
7 -1 - 139 - 

LB - 40 78-45 1.173 2 8 m  SaQZB - 488 - . - 
.05808 .969l9 .13468 - ,36092 .14669 -. 92100 

Y 
78-40 78-46 1.02015 1.33669 1.26297 .94807 - .07029 .31019 3RD. - .27724 .29536 .91427 

3rins7 

3 7an.m arinria 17709 91An7 
- .25729 ,85780 .44490 - ,10484 - .48250 .86962 

M 

7 8  - 40 78-48 3.04608 1.90919 1.78143 . 98 178 ,15417 -.I1107 3RD. - .06588 .a2445 .(I0209 
- R33 sa - I 

I 

LB=-4a 3 A I A l ’ )  1 7 9 r l A D  I fins97 a3379 m s s a  3Rn - ,35090 .43760 .82788 
.08227 ,89508 - .43823 

78-40 78-52 1.81122 1.28117 1.21674 .93801 . 2  1633 .26872 2ND. - ,34254 .49209 .a0033 __ _- nsn 114394 7 - - 



78-40 78-55 1.83113 1.30558 1,24360 .93310 .19342 .30319 2NO. - ,35798 .4  1890 .a3450 - ,03440 .a8719 - ,46010 

78-40 78-64 2.17883 1.60857 1.38620 .92659 .la461 .32770 3RO. 
74 - ,04350 .91811 - .39392 

- 
78-40 78-69 1.84849 1.32365 1.26133 .93399 .19526 ,29922 2NO. -. 36573 .43004 .a2978 - ,03335 .88 1 44 -.47109 

6TH. - .04216 - a 7asU 682-a 
- .  18108 .66687 - ,80366 

78-40 78 - 80 2.18264 1.62076 1,47058 ,96751 ,24930 

78-40 78-100 1.88759 1.29190 1.22856 .93582 ,21170 ,28282 2NO. 
-.34771 .4  1 024 .a431 0 - ,06246 .68707 -. 45739 

78-40A 78-42 1.90136 1.34037 1.21765 .93305 .03079 .35642 3RO. - a m  39,967 Qnmi 
.06439 .97280 -.22514 

78-40A 78-43 1.13268 ,79273 .75669 .93720 - .03179 .34735 2NO. - .34704 . 0 1467 .93773 -. 03491 - .99939 ,00281 

76-40A 78-44 1.68362 1.12930 1.06460 ,96263 .17766 .20344 3RO. - - .lo805 .94367 -.31272 

-- 
78-4OA 78-45 2.44159 1,14682 .75434 .92580 - .00429 - .37798 5TH. 

.06939 .98487 ,15879 
-.37158 .17323 -.91210 - __ 

78-40A 78-46 1.81850 1.36464 1,28403 .93669 .00242 .34961 3RO. - ___ 996 31117 m n i  1 
- .lo663 - .95035 .29238 



1 6  - 40A 78-47A 764S8 72268 H. -. 2321 1 .a0007 .55310 - .lo670 - .56622 .a0315 

78-40A 78-69 1.78711 1.30392 1.22813 . 037s9 .16354 ,30690 2ND. 
-.34613 .35376 .66894 

__- 43nQ3 1137 - - 

z B ; B B k  ~ R - R O  3 13607 l . L i S u U U ~  
-.16001 .75001 .64072 - .la976 ' .61358 - .76649 

I_ ~ 
-~ ~~~ ..... ~ .~~~ __ 

78-40A 78-48 3.01 443 1 .96853 1 .75979 .98174 .15357 -.11225 3RO. 
-.06717 .a0105 ,50586 

1 - 

2 k P  1 7 7 A Q P  1.6- -7n -73 w. - .34438 .40326 .a4781 
. 0 8 S 9 8  . 91 307 - * 39774 

78-40A 78-52 1.76081 1 .25983 1 .la305 .94244 .I8302 .27983 2ND. 
-.33174 .40716 ,85099 - in1 80483 - 443 

--Ann 7 R - S A  3 nSA36 i n i ~ n n  I 46447 471174 30717 ni 126 3 R D  -. 16841 .76106 .62644 
-.12119 .61470 - .77939 

78 - 40A 76-55 1.771 21 1 .28572 1 .20978 .93666 .16193 .31056 2ND. II 

I1 
- .34861 .34300 .a7230 - 473 8 



78-40A 78-100 1.80904 1.27191 1.19399 ,93868 .la542 .29068 2ND , - .33849 .33521 .a7924 - .06559 .92372 -. 37741 
-- 

78-42 78-43 1.73475 1.11346 1.02752 .92227 .26825 .27833 4TH. 
06 

.07486 .ti8242 - .a0943 

-- 
78-42 78 - 44 1 .53966 1 ,0061 5 .91592 .a8177 .05678 .46825 4TH. 

-.44193 .44642 .77809 
.16485 .69302 -.41872 

78-42 78-45 .96269 ,05433 ,2651 1 3RD. 

- .26400 - ,02676 .964 15 

78-42 78-46 1.74789 1.2851 7 1.17706 .a4421 - .14429 .el621 4TH. - .49517 ,15877 .a541 7 . PO521 ,97671 - .06254 

78-42 78-47A 1.92634 1.26143 1.19516 .:14187 .3 1 064 . 12804 3RD. - q34 90075 27682 
,02934 .30357 - .95235 

78-42 78-48 3.31 335 2,20000 1 ,99891 ,98509 .16418 -.OS141 STH. - .12023 .a7069 .47691 - ,12306 .46362 - .a7745 

78-42 78-49 2.78494 2.00327 1.87771 .92535 .17180 .33797 STH . - A 1 3  __ 6ElrJ.l 66604 
.lo560 ,73937 - ,66496 

78-42 78-52 2.27684 1.57697 1.46167 .92920 .25976 .26290 3RD. -. 38701 .73236 .57358 
.04355 .62943 - .77583 

78-42 78-54 2.50193 1.80676 1.70504 .96385 ,24866 .09572 4TH. - 6-1 39523 
-.01411 .40640 -.91358 

i 
~. ~ J 



t122w 7R565 - n m  
- .36293 .57610 .72053 I 78-42 78-64 2.57665 1.75737 1.61661 ,92350 .22036 .31400 3RD. 

z m . = . A ~ ~ - -  - .37482 .71511 .59003 
,04751 ,65039 -. 7581 0 

B 

78-42 78 - 80 2.56033 1.86937 1 .70544 .96639 .25076 .07169 3RD. 
-.25136 ,82112 . 5  1242 - 964 - 74 

7.q-43 2NO. 
- ,36990 .70186 ,60874 
.02617 .66282 - I 74832 

78-43 78-44 1 ,49268 .a8263 .92812 .95526 .17341 .23961 4TH. - .27974 ,26659 ,92233 - QAROB - IlS ana 

I I 

1 19- 73539 s m m  01472 - 
.05640 .98149 .la300 

-.36168 .19093 -.91255 1'"- 
- 
I. - 11.43 - 
- 78-43 78-46 1.62919 1.94076 1.14134 .92340 .00732 .38378 4TH. 
2 -.37101 .27340 .a8745 

.-7R-A!3 ' . Z B = A U l i ! S l - . 9 5  1 QQ 2ND. - .29876 .70935 .63829 - ,06682 ' - .68287 ,72759 



1 78-43 78-48 3.03448 1 ,99447 1 .77609 .98207 * 15108 -.11149 5TH . - . 0591 2 .81001 .58342 - .17898 ,56637 - .a0448 

- RQ? 461 18 81 7113 1 76-43 78 - 49 2.39601 1.79767 1.68784 .93496 ,08773 .34372 5TH . 
.08676 ,88296 -.46135 

78-52 1.78673 1.29304 1.21219 .94228 . 2  1 906 ,25321 3RD. i 78-43 - .33226 . 5  1853 .78787 
-.04129 .a2652 -.56138 

78-43 78-54 2.08444 1.55302 1.48353 .97815 .20789 .00274 STH. - I ae; B l l l c I d 7 7 f i 7  
-.11685 ,56083 -.81978 I 

I __- - 
78-43 78-65 1.80675 1.31682 1.23984 .93660 .20407 .28484 3RD. - .34867 .46223 .a1534 - ,03472 .a6296 - .SO406 

- n m  3uu1 RAAF(0 
78-43 78-64 2.15622 1.51779 1.38362 .92862 .I9375 .31644 4TH. 

- ,04426 .SO459 - ,42397 I 

78-43 78-69 1.82233 1,33480 1.25753 .93752 .20446 .Pa1 53 4TH. - .34632 .47036 .a1169 - .03354 .a5646 -.51176 

78-43 78-80 2.16473 1.62906 1.46457 .96917 .24231 - ,04467 3RO. 
76826 -. 16428 .59251 - .76420 

78-43 78-100 1.84382 1.30335 1.22446 .93857 .223 10 .26328 2NO. - .33906 ,45409 .a2393 - .06427 .86257 -.50182 

78-44 78-45 2.40552 1 .27267 .96238 * 94747 .03507 -.31793 3RD. 
.__-____ 01317 anarc I AC5’11 

-.31961 .14266 - .93676 



LR-AA 74-46 I A A n Q n  1 . i A 9 R 7  8 9 3 R A  H. - II i nnndn - * 44874 - 1  1884 .a8572 -. 00553 -.99147 .13030 

Y 19-44 78-47A 1.71676 1.12047 1.07261 .96871 .23845 - .06886 3RD. 
-.22155 ,95583 .19314 

7s - 

m-44 7 k A R  I 98289 15418 - 
- .07380 .a3435 .54626 - .16994 .52923 -.a3129 

'8-44 78-49 2.63173 1.92411 1.82567 .94809 .15066 ,28005 STH. -. 31517 .66252 ,76436 
0 4 m 7  812Q4 - n7a 

w-- 7 R - 6 3  2 nans7 i I m i n a  - .29019 .71542 ,63559 - .06194 .64873 - ,75849 

'8-44 78-54 2.35972 1.71082 1.61321 .97786 .20877 -. 01 447 STH. 
- .17633 .85922 .48026 __ 

-4 1R-SS 2- 1 da9tll I A 0 9 6 2  -47 PRn26 16474 rLILL 
- .30227 .69004 .65763 - .05782 .67635 - ,73522 

'8-44 78-64 2.41885 1.66328 1.54597 .94 145 .23687 .23993 4TH. 
-.33198 .52711 .78227 

_______. aim- 

7 19785 i WJ 1 - 9  -.-3&69- q s . l s ~ 8 ~ ~  -11 - .30079 .69 135 .65693 - ,05689 ' .67459 - .73599 



,- . 
\ 

( 
I (~ , 

3-44 78-80 2.43004 1.77890 1.59851 .97201 .23146 - ,04024 3RO. - .16879 ,80718 .56565 - .  16341 .54303 - .a2366 

8-44 78-100 2.14705 1.47730 1.39479 .95143 .26900 . 14972 3RD. - 8 1 A  A - .07660 .67788 -.73117 

- 
8-45 78 - 46 2.50885 1.53690 1.46884 .91440 .40476 .a0694 4TH. - ,0221 1 ,03281 .99922 

-, 40421 . €31 384 - .03895 

8-45 78-47A 2.49221 1.20476 I .  08721 .SO276 ,24920 - ,35059 STH. 
nsma 22140  6~1913 - ,42465 .64613 - .63418 

- 
8-45 78-48 3.71134 2.18847 1.94125 .95 196 . 1  8973 - .24036 4TH. 

.02012 .74448 .66735 - .30555 .64012 - .70490 

8-45 78-49 3.11834 2.05388 1.98750 .95535 - .28096 .09148 4TH. 
-a 1 MI74 I I A S m 7  h - .29003 -. 95084 ,10856 

U 
'8-45 78-52 2.75867 1.57239 1.49754 .92656 .28611 - ,24420 3RO. 

.00553 .63876 .76938 -. 3761 1 . 7  1423 - .59027 i 

'8-45 78-54 2.98698 1.79488 1.67495 .93029 ,23493 -. 281 73 4TH. 
7 7in97 7113.11 3 - .36529 .66357 - ,65287 

18-45 78-55 2.76745 1.59017 1.52959 .92640 .2@552 - .23335 3RO.  
.OD122 ,61735 .78669 - .37654 .72907 - ,571 55 ___ 

78 - 45 78-64 2.97252 1.75854 1.71187 ,93823 .34395 1 : ;;W;; 3RO. ] 
- - 06- 3 7 1 1 7  na7 - .34066 . 89898 

~ ~ ~. __._ - . . - - - 



1- 9 3 f i R 9  m w n  n 
.00111 .61243 ,79053 - .37546 .73294 - .56728 

78-45 78-80 3.05025 1.86098 1.64595 .92748 .23049 - .29436 5TH. 
.02416 ,74876 .66240 - 131 A n  - m n  - 

--AS m-inn 9 7 a ~ s 6  1-1 u - 1  8 - - .00686 .66268 ,75760 -. 37423 .70089 - ,60721 

78-46 78-47A 1.84606 1.32448 1.16332 .94751 .28542 .14409 3RO. -. 30572 .94071 .14699 - --a 

39-48 7 n - A m  - 9- SaM? - - ,09620 .92797 .36003 
-.16571 .34173 - * 92508 

78 - 46 78-49 2.72951 - I .  99877 1.93423 .93179 .29787 .20747 5TH. - .36047 .a2686 .43210 - 76% -_ n m n n  47740 

m n  -6 7 R - t i 3  9- m n  - 1 on 3m.. -. 35462 .92499 .13655 - .a4982 .12714 - .99063 

9- m n  - 1 on 3m.. -. 35462 .92499 .13655 - .a4982 .12714 - .99063 

78-46 78-54 2.45770 1.83982 1.70227 .96715 .24114 - .0.$051 5 m .  - .23288 .96737 .09982 - n77an - 17A 

3 & 4 l L - - l z M -  9- aswi 368uI - 3** -ran 
.92318 . 1 1740 
.lo827 - .99308 

- .38599 - ,04545 



78-46 78-64 2.52513 1.74364 1.67811 .92520 .35314 .13893 3RD. - .37629 .a0626 .45646 -. 04918 ,47456 - .a7863 

78-46 78 - 69 2.24645 1.62608 1.53577 ,93020 .36706 . 00099 3r0. - .  3 a3391 13449 

- .04478 ,11616 - .99222 

- 
78-46 78-80 2.52385 1.88772 1.70787 .96374 .25450 - .08020 3RD. -. 21912 .92633 .30642 - ,15226 .27774 -.  94~151 

78-46 78- 100 2.26388 1.60006 1.50919 .93167 .36228 -.01943 3RD. 

- ,06320 .lo936 - * 991 99 

78-47A 78-46 3.03814 1.97858 1.77133 .98145 .14737 - ,12265 3RD. - .04745 .60650 .ti8933 - .18577 .57257 -. 79853 

78-47A 78-49 2.38768 1 ,78545 1.69551 .94341 .05475 .32709 3RD. - .  7 37nan ~ 7 n s i  
,07362 .92710 - .36750 

78-47A 78-52 1 .77936 1 .27332 1 .22007 .95404 .lea47 .23302 2ND. - .29247 . 4  1579 .a6116 - .06542 .a8972 -. 451 79 
H 

11 
76 -.17A 78-54 2.08521 1.53360 1.48321 . 98095 . 191 07 - .03503 3RD. - .  03 

- .13695 .55238 - .a2227 I/ 
I, 

78-47A 78-55 1.79862 1.29899 1.2471 6 .94903 .16279 .26990 2ND. - .30966 ,32202 .a9467 - .OW73 .93263 - .35599 

78-47A 78-64 2.14658 1.50330 1.39046 .93698 .17265 .30375 3r0. _ .  ___ 3 30885 ansfin - ,05926 ,93531 -. 34882 



uL=du 7a-sa I 9 i A % A  i -1naa 1 3 t S A a B  gdaan LBLLol Nn - .30756 .33687 .88991 - .05737 ,92697 - .37069 

78-47A 78-80 2.16698 1.61120 1.46129 .97092 .22749 - .07455 STH . - ,13278 .77086 ,62301 - o m  .mion - 5 - 

zo.4zA 7 P - u  3 R i  7- 3NCl 1 ann7 1-2 i-9513 1 9 3 0 v X 7  W R  - .30277 .32903 .a9447 - .08829 .92520 - .36953 

78-48 78-49 2.87672 1.80612 1.56857 * 98797 .16438 ,00901 UNCL 
-.I1621 .70273 .70190 - 222 

28-411 711-~3 ItDlual 3-3 ~ ~ ~ 7 3 2  - 928 4TH. 
-.  09108 .a1 983 .56532 - .14568 ,65080 -. 82196 

78-48 78-54 2.57909 1.48453 1.23991 .98056 .13790 - * 13959 STH . - .02383 .78983 .61287 - S3763 - 776 

2 P - A P  7a-ss 3-n O l l A R R  16138 - nsri5a 4IH* - .09629 .a2053 .56344 -. 14551 ,54839 - .a2347 

78-48 78 - 64 3.21864 2.14690 1.88989 .97989 ,19796 -. 02404 4TH. - .14329 .78491 .go281 
1 3  



- 
78-48 78-80 2.971 97 1 ,98900 1 .63369 .98478 ,13480 - .lo968 3RD. - .05520 .84 108 .53809 - .16478 ,62385 - .a3572 

78-48 78-100 3.03719 2.01236 1.74973 .98328 ,16639 - .06938 3RD. - 1 1 1  w i s i  1 -. 15147 .54461 - .a2490 

___ - 3dRgTjQ ~ 1 i d n 7  A 7 7 1 7  - .03554 * 53689 -. 84367 
I 

! 
~ ~ 

I 

- 
78-49 78-62 2.40096 1.76082 1.57434 ,92241 .20912 .32470 4TH. - .36762 ,7331 1 .57220 . 1 1838 .04716 -.75310 

- .. 71 385 

___ 
sn137 5TH' 3RD. A 78-49 78-54 1.85945 1 .27316 1.09642 .92913 .21171 .30315 

.08909 .66753 - .73923 

78-49 78-55 2.41692 1.77758 1.59811 .91740 .21018 .33794 
-.37816 .72496 .57571 
.12399 .65594 - .74455 

78-49 78-64 2.68544 1.92597 1.72265 ,91826 .I9856 .34260 4TH. - 
,07991 .75447 -. 651 45 

78-49 78-69 2.43269 1.79112 1.60818 .91731 .21299 .33643 4TH. -. 37979 .72181 .57858 
.I1961 ,68850 - .74301 

~ 

78-49 78-80 2.21253 1.65098 1.37955 .9195l .29999 ,25400 3RD. A83R2 
.05394 .54377 - .a3750 

- I ._ 
78-49 78-100 2.44596 1 .76989 1 ,69242 ,9201 5 .22042 .32363 3RD. -. 37837 .7 1323 ,59004 

.lo077 .66538 - .73967 
I 



,-, ', ,. 
\ ',. i 

38=54 --38=80 ! - t U a l E P  i n e w  nDina ?an 
.a2800 ,53417 
* 52805 - ,8451 2 

- .17053 -. 08330 

- z a = . r r 3 2 8 = s 5  1 lD%%S m n  EQl DP nmsR n3Qm s n 7 a  ~ I . I .  - .SO462 .20132 .a3955 
,06922 .97874 - ,19306 

, 

78-52 78-64 1.70016 1.16706 .96587 .90566 . I3854 .40072 UNCL -. 42351 ,25042 .a7059 
7 - 

a - 5 3  7R-RQ 1 1S117 11733s 70333 R7R7A 03875 A7940 3 T H .  - .47603 . 2  1222 * 85344 
.06869 .S7645 - ,20447 

78-52 78-80 2.14645 1.63863 1.43075 .96584 .25685 ,03430 3RD. - .22888 .78354 .67765 

Ia.932 7n-inn I mnai  RRnda 7n383 8-0 in316 0 .  -. 49896 ,20768 .841 38 
,01464 ,97274 -.  23142 

78-54 78-55 2.0881 8 1.60062 1 ,48237 .96494 , 2  1070 .15652 4TH. - .?6053 .69636 .66874 11 - 1 Q 1  ea~ic-17 - RR3 

I n - s d  7E-Rd 9 aannn 1 76433 1 . w 2  $x=Inl7 22544 - .30789 .57071 .76125 - ,04875 .78960 -.61168 

78-54 78-69 2.09850 1.61562 1.49890 .96526 . 2  1360 * 15050 4TH. - * 25852 .ti9700 .66885 -____ 6 U 5 ?  nnn - .  - 



78-54 78-100 2.12064 1 ,591 56 1 ,46785 .96329 .22920 .13976 3RO. - .26209 .69031 .67438 - .05809 .68625 - .72604 

78 - 55 78-64 1.69767 I .  16841 .98207 .89801 .13139 .41990 5TH . 
~ .~ - . A3QRl 94166 RkA97 

-.01218 .96 1 42 - .27479 

- 
78-55 78-69 1.17524 . 88882 .74377 .a4934 .06305 .52407 5TH. - .52287 .23650 . 6  1896 

.07231 .96958 -. 23381 

78-55 78-80 2.16254 1,65116 1.44776 ,96300 .26662 ,03923 3RD. 
1 mso w q n n  -. 11500 .53626 - .a3490 

- 
78-55 78-100 I .24107 .a7031 .73284 .a4797 .09624 .52123 3RD. - ,52890 .21800 .a2021 

.03469 ,97119 - .23574 

78-64 78-69 1 .69556 1 ,1021 2 .97840 .69400 .23937 .37876 5TH. - 771 m q a  7761 7 
-.01763 .66347 - .50409 

-. 
78-64 78-80 2.45033 1.77859 1.55334 ,95030 .30319 .07079 3RO. - ,29320 .79503 .53100 - .lo472 .62536 -. 84441 

78-64 78- 100 1.74302 1.08683 .96143 .a9773 .24009 ,36938 3RD. 
2 77569 

-.01915 .a5893 -. 51 173 

78-69 78-00 
-. 

2.17164 1.66493 1.46184 .96300 .26721 .03518 3RO. - .24204 .79998 .54904 -. 11857 .53724 - .a3505 

78-69 78-100 1.27141 ,89066 .74698 .a5509 .09268 ,51013 2NO. 
- _ .  1 2ls6a 49RIP 

.03327 ,97206 - .23236 
I1 ____ 

‘i 



I I 
27763 nA775 2ND. 

.74658 .61783 - .13588 .60460 - .78486 

TOTAL NUMBER (IF RELATIVE ELLIPSOIDS 8 171 

- 

UNCLASSIFIED = 2 

START (IF ERROR ELLIPSE CALCULATIONS = 717.0144 SECS. 
733 w r a  

- 
--= 

TO CALCULATE ERROR ELLIPSES a 6.1148 SECS. 

1 

! 



, 



PUSE 2..CNlmGDQ-CNI-C. 
3 U Y  - 

9XOT SURV*NEWQDI.SAT.GOLSAT/TEST 



' ,/- 

DEPARTMENT OF ENERQY MINES AND RESOURCES 
QEODETIC SURVEY OF CANAOA 
PROQRAM QDLSAT-UNIVAC 1110/40 

NO.OF STATIUNS = 15 
NO.FREE STATIONS = 1s 
- n a c . T n T I C L b l S  
SOLVE TRANSFORMATION PARAMETERS = 0 
NUMBER OF F I L E S  TO BE READ I N  2 
APPLY A CUMMUN BLOCK S H I F T  = I  

AwlElEQ4Lsml'-FlxFnPTS7~ = 
NUMBER UF HEIGHT OBSERVATIONS D 
NUMBER OF PLANIMETRIC PTS. (P,L) 0 

* 1n 

. 
= 

=- R F n l l l R E l l C L l R F  L O c U  -_ 
PARAMETERS CHOSEN FROM CONTPOL CARD I 

C C 1 L 2 5 S C 1 L V E F R S  No 
CUL 30 SUPRESS NORMALS YES 
CUL 35 SUPRESS COVARIENCE MATRIX YES 
COL 40 SUPRESS INTERSTATION LENQTHS YES 

CUL 50 COMPUTE LATS AND LONQS YES 
COL 55 PUNCH COORDINATES AND COV MATRIX NO 
COL 60 PRINT SEALEVEL INTERSTATION D lST  NO 
C o L 6 L E U ~ S  Nn 
COL 70 ADO VARIABLE BLOCK CONSTANTS NO 
COL 74 PRT. INV.  OF SCALED INPUT F I L E S  NO 

SOLVE BLOCK S H I F T  UNKNOWNS YES 

- C € i L ~ ~ ~ l  



x ,~. , 
I” 
\ 

- 
QEUOETIC SURVEY CJF CANADA - -  PRUQRAM QDLSAT DATE-071178 

QEJS:: : : : : :  crd- I . . ,  16 S T A I l  , . . .  

I N I T I A L  VALUES: DUX= . 00000 DCJY = . 00000 DOZ= . 00000 
. 00000 CJMEQA SEC = SCALE PPM. = . 00000 KAPPA SEC rn . 00000 PHI SEC 5 . 00000 

INPUT DATA 

1 0  . 0000 . 0000 . 0000 
21 HORSE 
2 1 PACK 

. 0000 . 0000 . 0000 . 0000 . 0000 . 0000 

21 NOR . 0000 ,0000 . 0000 
2 1 CENTRE . 0000 . 0000 . 0000 
2178-01 . 0000 . 0000 . 0000 

- 2 1 2 8 9 1  - nnnn M O O  m o o  
2178-25 . 0000 . 0000 . 0000 
2178-28 . 0000 . 0000 ,0000 
2178-29 ,0000 . 0000 ,000D 

=I%-37 nnnn noon nnnn 
2178-34 . 0000 . 0000 . 0000 
2178-47 . 0000 . 0000 ,0000 
2178-60 . 0000 . 0000 ,0000 

40 . 0000 . 0000 . 0000 
50 . 0000 . 0000 . 0000 

7 1 7 R - 6 7  n n n n - n o o n o m  

65 . 0000 . 0000 . 0000 5.0000 

IATPMXS 1407 [AMAX= 75 KK = 1 

11 d ~ - E L l l l A ~  F 

SIGMA NAUGHT SOUAREO FROM CCJNTlyUATlUN F I L E  = ,75063 
11 

aaao . M P O  0000 0000 - - 

4850736.5315 1 61 PACK -1730951,5310 -3794046.4284 4812863.4983 
6lHURSE -1722535.6980 -3737683.7344 4858931.7459 
6178-01 -1727653.6441 -3714339.0520 4873989.7214 

6178-25 -1725566.0689 -3755040.5853 4843824.2298 
6178-28 -1746750.7751 -3767534.7587 4827024.7893 

. B U B  - 2 1 _- - 1 7 3 5 3 2 9 3 7 7 7  -374LnQa. 1000 - 

61 78-29 - 1744359.9078 -3802562.5697 4800331.4316 

6178-34 -1755418,8264 -3796153.9393 4801789.3636 
6178-47 -1769220.1404 -3773095.9017 4813622.8502 
61 78-60 -1714519.4588 -3721599.5819 4874396.1051 
hlZa=B2.---- -_rtz2fi6- - m A 3 f i L u S s ~ ~  

6 . 1 z f k 3 L  . - .-~.Lzfiai2Lnm3 - 3 Z i 6 2 6 ~ A f i 2 R U \  ____ 

ARBITRARY SCALING FACTOR = 1.00000 

~ - ~ ~ . 1  ~~~ _. - .~~ ~~ - .. _.~.___ - =_i___ ~ ~~ ~~~~ .. 



62 . 0000 . 0000 ,0000 
WEIGHT COEFFICIENT MATRIX WITH POSIT ION VARIENCE UF .OOOOO ADDED 

l N P U T L F  = 1 Sl7F = 1 313 X 36 1 
CALL OSlNV AT 221.8288 SEC. RETURNED AT 221.8288 SEC. DIFFERENCE = ,0000 SEC. 

KK= 2 -__MAT= 2 
65 . 0000 . 0000 . 0000 5.0000 

IATPMX.; 273 IAMAX. 33 KK= 2 
F ! G i L m  FROM F l l E  ~- 

SIGMA NAUGHT SQUARED FROM CUNTINUATIUN F lLE ,79082 

4 0 -  0000 0000 0000 . 0000 
61PACK -1730952.6277 -3794046.6953 4812865.4545 
61 HORSE -1722537.4619 -3737684.0650 4858933.2425 
61 PR I DD -1659631.2189 -3676879.4339 4925309.8440 - - 62.l.SA491 486s- 1302 =NOR - 
61 CENTRE -1731961.3000 -3781776.9276 4822337.2021 

62 . 0000 . 0000 . 0000 
L L u l E E E l -  S L L I C I N F  OF 0- 

ARBITRARY SCALING FACTOR 1.00000 

INPUT FILE 2 S I Z E  = ( 15 X 15 1 
CALL OSlNV AT 225.3260 SEC. RETURNED AT 225.3260 SEC. DIFFERENCE = .OOOO SEC 

71IIORSE -1722534.2020 -3737695.1170 4858914.7680 . 0001 
99 . 0000 . 0000 . 0000 . 0000 

- I N Y E a S E F l O R M A I  S . . .  ZE ( 51 . 
2.0048 SEC. 

5L . . .  
OSlNV CALLED AT 225.3260 SEC. RETURNED AT 227.3308 SEC. DIFFERENCE = 

SOLUT ION 
.149597+001 -.113826+002 -.169779+002 .164041+001 -.115481+002 -.168964+002 

-- 

.257385+001 -.106010+002 -.185723+002 .30)478+001 -.106898+002 -.186097+002 

_- 
.303922+001 -.107071+002 -.186037+002 .156010+001 -.114510+002 -.169447+002 

. .156357+001 -.114519+002 -.169456+002 .157972+001 -.114619+002 -.169415*002 ___ - - 
.155909+001 -.114477+002 -.169464+002 .156641+001 -.114608+002 -.169361+002 

- __ ~- 
.156718+001 -.114732+002 -.169262+002 .154902+001 -.114491+002 -.169387+002 



,-. 
~ .,:/- \, - 

i * , )  . -. 

! 
i 

.156613+001 -.)14585+002 -.16@409+002 .157208+001 -.112160+002 -.167497+002 

.366564+001 -.825072+001 -.164703+002 

-- I- 



~~ 

RESIDUALS 

- -__ 
60 . 0000 . 0000 . 0000 . 0000 

STATION X COORD RES I D Y COORD RESlD 2 COORD RESlD 

PACK -1730951.531 .068 -3794045.428 - .332 4812863.498 - .147  
HURSE - 1722535.698 - .076  -3737683.734 - . I 6 7  4858931.746 - .228 
78-01 -1727653.644 - .012  -3714339.052 - .236 4873989.721 - . l 9 5  
78-21 -1735329.678 - .017 -3741009.100 -. 235 4850736.531 - .196  
78-25 -1725566.869 -.021 -3755840.585 - ,236 4843824.230 -. 192 
78 - 28 -1746750.775 - .009  -3767534.759 - .236  4827024.789 - .197  
78-29 -1744359.908 .008 -3802562.570 -,  246 4800331.432 - .  192 

78-34 -1755418.826 - . 006  -3796153.939 - .245 4801 789.364 - . l a 6  
78-47 - 1769220.140 -.006 -3773095.902 -. 257 4813622.850 - .176 
78-60 -1714519.459 - . 0 2 3  -3721599.582 - .233 4874396.105 -. 189 
78-62 -1726627.783 - . 0 0 6  -3784436.075 - ,242 4820798.81 0 - . I91  

B L K S F I  000 1.622 000 - 216 .OOO -16 .7  50 
60 . 0000 . 0000 .OD00 .DO00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 

78-32 -1765621.039 - . 01 3 -3756269.097 - .232  4828406.098 - . I 9 7  - 

STATION X COORD RES I D Y COORD RES I D 2 COORD RESlD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
P n C K  - 1 Z X I l X i L  628 - 0 - 453.695 - - 82 

HORSE -1722537.462 - .406  -3737684.065 -2.801 4858933.243 -2.004 
PR I DD -1659631.219 -1.092 -3676879.434 -2.350 4925309.844 -2.102 
NOR - 1735270.340 -. 651 -3726219.049 -2.439 4863693.130 -2.139 - 1961.30 CENTRE- 0 -. 6 2 B 7 8 1 7 7 6 .  928 -2.456 4822337.202 -2 .133  

7 1 HORSE -1722534.2020 -3737695.1170 4858914.7680 . 000 1 
BLKSFT . 000 3.666 . 000 -8.251 .OOO -16.470 

___ 
S . D .  OF UNIT WT.= 2.129 DEQREES OF FREEDOM. 9. 



ADJUSTED CtIBRDS. AND S.D.  

X (  CtIORD) S .D.  Y ( CBORD 1 S . D .  Z (  CBBRD) S.P.  

HBRSE -1722534.2020 ,0001 -3737695.1170 . O O O l  485891 4.7600 .OOOl  

PACK -1730949.8906 . la07  -3794056.9766 . I525  481 2846.6020 .1254 

PRIDD -1659628.645) 3.6541 -3676890.0349 .a062 4925291 .2718 1 ,7305 

NOR -1735267.3250 .4213 -3726229.7389 ,3162 4863674.5205 .2723 

CENTRE -1731958.2608 .5267 -3781787.6347 .2970 482231 8.5904 ,3026 

78-01 -1727652.0840 .3694 -3714360.5030 .2925 4873972.7767 .2266 

78-21 -1735328.0231 .3413 -3741020.5508 .2585 485071 9.5857 .2035 

~- - 

78-25 - 1725565.31 76 .2854 -3755052.0370 .2508 4843807.2886 ,1935 

78 - 28 -1746749.2116 .2492 -3767546.2107 ,2110 4827007.8426 ,1605 

78-29 -1744358.3281 .2902 -3802574.0316 .2049 4800314.4901 .1645 

78-32 -1765619.4802 ,3939 -3756280.5451 .2819 4828389.1520 .2300 

78 - 34 -1755417,2600 .Pa30 -3796165.4001 .2262 4801 772.4275 . I849  

78-47 - 176921 8.5733 ,341 1 -37731 07.3749 .3357 4813605.9240 ,2495 

78-60 - 1 7 1 451 7.9098 .3829 -3721611.0310 .3788 4874379.1663 ,261 2 

78-62 -1726626.2164 ,3119 -3784447.5340 .2514 4820781.8689 .2107 
--____ __ 



-_ 
ADJUSTED BLOCK SHIFT  COMPONENTS AND S . D .  

F I L E  NO. X-SHIFT S.D. Y-SHIFT S.D. 2-SHIFT S . P .  

1 1.672 .369 -11.216 ,293 -16.760 .226 
2 3.666 , 3 4 1  -6.261 ,259 -16.470 ,203 

-. 

- -__ 



LATITUDES, LONQITUDES AND HEIQHTS STANDARD DEVIATIONS (METRES) 

A= 6378206.400 B= 6356S83.800 LAT L6NQ HT 
- - 

HRRSF AQ s!=, 37 30 nnn nnn - - u p 7  ?on M i -  

PACK 49 17 2.34954 114 31 26.44729 2416.013 ,133 ,192 ,131 

----- -0- 
NOR 49 59 21.48344 114 58 16.30136 2421.707 .292 .408 .315 

_- 49 24 45_9W1 114 36 a 4 7 7 1  1 -42 ,309 .490 .348 

78-01 50 8 42.29162 114 56 40.21381 1342.731 .245 .405 ,222  

78-71 4s 49 ~ ~ ~ 8 7 1 8 0  114 53 5.7-n 1166.412 m n  368 __L202 

78-25 49 43 2.82986 114 40 32.33473 1943.436 .203 ,316 .203 

7 R - 3 R  dQ 2 s 1 - u  

78-29 49 7 10.99707 114 38 32.59644 1634,288 ,181 ,306 . I65  

-----a - 37 AQ m 0 7 n  1 1 5  1 n 33 33733 i m Q  n m  --2§-1L) 

78-34 49 8 11.10307 114 49 .I0675 1956.051 .207 .296 .187 

78-47 49 i a  26 1 - 89 116 7 1 9 . 1 5 2 2 9  ,39-- 

78-60 60 8 24.10818 114 44 6.59280 2341.320 .295 .453 .256 

- ~ & f i ~ ~ ~  .zo8 

- - -_ 

- -______. 

- - 



~ 

ERROR ELLIPSOIDS 

STAT I ON RELATIVE SEMI AXIS URIENTATIUN 
2- TO OF THE A X I S  -B--_____- 

95% CONFIDENCE 
H . R . T .  X,Y,Z SYSTEM 

HORSE PACK .63972 .42573 ,38491 .887)6 - .07765 .49190 I S T .  - ,48753 ,06961 .a7038 
in i7n 99455 - 177 - 

R I 3 - p -  

ERROR TERMINATION I N  DSQRT RUUTINE 

-LLEn.AT SFnllFNCF fiF FI I IPS 

LLIPS CAI-LEO AT SEOUENCE NUMBER 001517 OF INP 
NP CALLED AT SEQUENCE NUMBER 000215 OF VAIN PROGRAV 
-Am- 
ROGRAM INITIATED INTERUPT: EABTS. 

X 000000 315534 000000 316017 000000 314764 000000 315540 000000 316250 000000 315254 000000 314770 
- 0 ~ 0 2 ~  s u u r 3 l n  5 7 7 m  nei171 taxxi- ~0n000i77n 

A 577621 061171 150556 544600 000000 000000 400000 001770 777721 061171 150556 544600 000000 315252 571605 401054 
000000 315536 672314 731624 000000 315534 000000 000740 000000 315246 000000 000000 000000 000003 000000 000001 

n n n n O M n O w n n  

R 000000 052544 577621 061171 150556 544600 DO0000 000000 000000 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000014 000000 000015 

R L A B X L 4 B ~ R L  A m -  . n n 4  ____ .. . - 
ROGRAM INITIATED INTERUPT: EABTS. 

X 000000 315534 000000 316017 000000 314764 000000 315540 000000 315250 000000 315254 000000 314770 
- _ O M ~ L f i O ; L L A ~ ~  - n * m n  n n n n n n n n  4- mm- 

A 000000 000000 150556 544600 000000 000000 400000 001770 777721 061171 150556 544600 000000 315252 571605 401054 
000000 316536 672314 731624 000000 315534 000000 000740 DO0000 315246 000000 000000 000000 000003 000000 000001 

- a n o O a n o O C K u l n n o n n n ~ n n  - 
R 000000 052544 577621 061171 150556 544600 000000 000000 000000 000000 000000 000000 000000 000000 

000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000014 000000 000015 

BRKPT PRINTS 

-_ 



9ADO.P RUNS.GDL-CNI-3 

9ASG.A CNISGDG-CNI-3B. 
wxum-uwmlOnnnnnOnnOn 

IXQT SURV*NEWGDLSAT.QOLSAT/TEST 



-. 
DEPARTMENT OF ENERGY WINES AND RESOURCES 
GEODETIC SURVEY OF CANADA 
PROGRAM QDLSAT-UNIVAC 1110/40 

NO.OF STATIONS j/ 6 
NO.FREE STATIONS ‘ 6 

N n C R R R . S T A T J f l b l S  = 6 
SOLVE TRANSFORMATION PARAMETERS = D 
NUMBER OF F I L E S  TO BE READ I N  5 1 
APPLY A COMWUN BLOCK SHIFT = 1  

- 0 NUMBER O F  HEIGHT OBSERVATIONS 
NUMBER OF PLANIWETRIC PTS. (P,L) = 0 

- - . N I I M R E L L P L F . Y . 7 1  = 

--__BEQUIREIICCIBF - 1 6 L l i U - m  

PARAMETERS CHOSEN FROM CONTROL CARD 

C R L - Z S S B L U E I  ‘Y.T,r ARAMETERS NO 
COL 30 SUPRESS NORMALS YES 
COL 35 SUPRESS COVARIENCE MATRIX YES 
caL 40 SUPRESS INTERSTATION LENGTHS YES 

-__T;p1L45 AElil- SH I F T  NO 
COL 50 COMPUTE LATS AND LONQS YES 
COL 55 PUNCH COORDINATES AND COV MATRIX NO 
COL 60 PRINT SEALEVEL INTERSTATION D l S T  NO 

caL 70 ADD VARIABLE BLOCK CONSTANTS NO 
CplL 75 PRT. I N V .  OF SCALED INPUT F I L E S  NO 

SOLVE BLOCK S H I F T  UNKNOWNS YES 

- ~ & f i t i P E L I U ~ U J  F Q MATRWFs Nn - 

__ 



- - 
GEODETIC SURVEY 6F CANADA - -  PRBGRAM GDLSAT DATE-092778 

:::LA-. I .  * .  . . C N I  aaLUSIflEPlT I , . . . . . - 

~ - 

I N I T I A L  VALUES: DOX- . 00000 D6Y . 00000 D O G  * 00000 
SCALE PPM. = . 00000 KAPPA SEC .ooooo PHI SEC = . 00000 CMEGA SEC = ,00000 

INPUT DATA 

nnnn nnnn nnnn 

10 .oooo .oooo .DO00 
E 1 WRSE .oooo .oooo .oooo 
ElNBR . 0000 .oooo .oooo 
UaZDa 
E178-09 .oooo .oooo . 0000 
21 78-1 2 . 0000 .oooo .OD00 
E178-13 . 0000 * 0000 . 0000 
L--_ A M 0  onon nnon 
so .oooo .oooo . 0000 

0000 6.0000 1 <K = 1 MAT= 1 
3 5 L - - L O O O Q O O  

IATPMX- 381 lAMAX= 39 KK = 1 
PUSIT ION EOUATIBNS FROM FILE 

__ - _. 
SIGMA NAUGHT SOUARED FRBM CONTINUATI6N F 3  .70569 

SO . 0000 . 0000 . 0000 . D O 0 0  

$1 HURSE -1722536.8166 -3737682.7060 4858931.0621 
5178-08 -1733277.2161 -3736609.8402 4865687.4097 
S178-09 -1731416.7344 -3738948 2004 4853883.2672 

51 78- 13 -1729550.5348 -3737253.4887 48SS813.1144 

- i t  352ZlL 421 7 - 3 7 2 ~ i z m  4863692.6737 

- i 1 2 f i A C  U 2 Z 8 5 L .  R611 843s - 

52 . 0000 .oooo .oooo 

INPUT FILE = 1 S I Z E  = C 18 X 18 I 

ARBITRARY SCALING FACTOR 1 . 00000 

M E ~ I A X E E E L C l E ~ L E M X  OF ~- 

>ALL DSlNV AT 230.7030 SEC. RETURNED AT 230.7030 SEC. D I F F E R E W E  = .OOOO SEC. __ - 
11 HURSE -1722534.2020 -3737695.1170 4858914.7680 .OOOl 
11 NOR -1735267.3250 -3726229.7389 4863674.5205 .0001 
a9 .oooo . 0000 . 0000 .oooo -I -_ I_ .__. 
INVERSE el-' NORllALS : : : S I Z E  ( 21 . 21 1 

IS INV CALI-ED AT 230.7030 SEC. RETURNED AT 230.7030 SEC. DIFFERENCE = ,0000 SEC. 



SOLUT I ON 
.261463+001 -.124110+002 -.162941+002 .309669+001 -.120084+002 -.181532+002 

.277598+001 -.121863+002 -.173050+002 .273968+001 -.121506+002 -.173098+002 

- 
.280319+001 -.122734+002 -.172877+002 .284276*001 -.122868+002 -.172432+002 



- __ 
RES I DUALS 

- 422 - 8 - 730 - 95 486369P 674 - J R  - 43 
HURSE -1722536.817 -.680 -3737682.706 -1.898 4858931.062 - .383 ~ 

78-08 -i733277.218 -.489 -3735609.840 -1.673 4855687.410 -1.394 
78-09 -1731416.734 - . 5 2 5  -3738946.200 -1.637 4883883.267 -1.399 
78- I1 - 3 u R l  - 60 4Ma667.844 - 76 - 4 2  -373772Q.300 -_ 
76-13 -1728660.636 -.422 -3737253.489 -1.773 485581 3.1 14 -1.332 . . . .  ~ , ,~~~~ . _  . _  ~ . 
BLKSFT ,000 3.265 .OOO -10.513 .ooo - r s . s i i  

71 HORSE -1722534.2020 -3737695.1170 4858914.7680 * 0001 

S . D .  OF UNIT WT.= 3.089 DEQREES OF FREEDOfls 6 .  



ADJUSTED CUUROS. AN0 S . D .  

X(CU0RD) S . D .  Y ( CUURD 1 S .D.  Z (  CUORD 1 S .O .  

HURSE -1722534.2020 .OOOI -3737695.1170 .DO01 485891 4.7680 .0001 

NOR -1735267.3250 .OOOl -3726229.7389 .DO01 4863674.5205 .0001 - 
78-08 -1733274.4391 ,3382 -3735622.0265 .2656 4055670.1047 .2139 

78-09 - 1  731 413.9947 .3074 -3738960.351 1 .2608 4853865.9574 ~ 2026 
-_ - 

78-12 - 1722849.057S .6741 -3737732.6733 ,6954 46G650.5559 ,5532 

78-13 - 1720547.6920 .3748 -3737265.7754 .3517 4855795.8712 .2627 



- 
ADJUSTED 

~. __-.- _-- 
BLUCK SHIFT COMPONENTS AND S . O .  

FILE NE. X-SHIFT S . D .  Y-SHIFT 9.0.  2-SHIFT S . D .  

1 3.265 ,338 -10.5113 .266 -15.911 ,214 
___ 



.. , 

- 1  
L 

-. 

STANDARD DEVIATIONS (METRES) 
LATITUDES. LONOITUDES AND HEIQHTS 

A= 6378206.400 8; 6356583,800 
LAT LONQ HT 

H U R S F  49 5s 9 
2QZ7.20 000 ,000 ,000 

,000 . 000 . 000 

Z&Do3 114 44 34.19987 0 

NOR 49 59 21.48346 114 S8 18.30136 2421 ,707 

1236.277 2k-a- 24.67539 1 14 53 26,21877 

78-12 
78-09 49 Sl  S1.46747 114 SO 51.40008 1304.324 

4Q 5s 2-19 114 44 47 7 4 ~ 1 1  

78-13 49 53 29.16487 114 SO 2.24070 1 283.850 

_ _ _  ,233 ,355 ,225 

,219  .333 ,212  
1931.766 49A Lm- 

, 276  ,424 .268 

-__ -- I- 



- 
ERROR ELLIPSOIDS 

NOR 78-09 ,93742 .72829 ,63093 ,84385 - .n4909 .53433 3RD. - .52721 . lo950  .84267 
~___._._____ 1 1 9 9 8 1 9 7 7 7  - n m n - - -  

T ION RELATIVE SEMI AXIS ORIENTATlON 
mcl Tfl OF THF AXIS QBeEB 

95% CONFIDENCE 
W . R . T .  X.Y.2 SYSTEM 

~ o a i  _ .  6 - 7 0 ~  

NOR .00040 .On040 ,00040 .23570 .41591 .41591 1ST.  
,23570 ,85234 .85234 

09307 7 A 0 8 3  e n n m  9 i r m  QzSm 41 295 3RD. -- 
- .41399 .05693 .SO851 - .On332 .99794 - .06396 

09307 7 A 0 8 3  e n n m  9 i r m  QzSm 41 295 3RD. -- 
- .41399 .05693 .SO851 - .On332 .99794 - .06396 

HORSE 78-09 ,93742 .72829 .63093 ,84385 - .04909 .53433 3RD. - .5272) . 10950 ,84267 
1-19987 99277 - 40 

-tlERSE --za- 1 7  7 AQAnn 1 7 R A Q R  1 61717 - 736- - .6387n .37462 .67216 . . ~ . .  . 
,46624 

HORSE 78-13 1.24050 ,95856 .76347 -73233 -. 12721 .66896 4TH. - ,60608 .32607 .7255 1 I- - 163 

911178 112953 41 295 
- .41399 .05693 ,90851 - .no332 ,99794 - .06396 

t--- 

i .46624 ,88329 - ,0491 3 



-- 
NOR 78- 13 1.24050 ,95856 ,76347 .73233 -.12721 ,66896 3RD. - ,60608 .32607 .72551 

.31042 .93675 - .  16163 

- __ 
78-08 78-12 2.53602 1.75598 1.31265 .61898 - ,26763 .73840 4TH. -. 64199 ,36919 .67198 

,45245 ,86999 - .05670 

78-00 78-13 1 ,28867 ,97076 ,77699 .?a647 -. 13716 .60220 STH . 
7RQGA - a l i l d n u  ~ 

,25731 ,95915 - . I1755 

____ -. 
78-09 78-12 2.62284 1 ,73423 1.27466 .60615 - .26447 .7S009 4TH. -. 64821 .38222 ,65859 

.46088 ,88541 - ,06024 
-- 

78-09 78- 13 1 .24864 ,931 27 .70763 ,7271 3 - ,15364 ,66908 5TH. -- - 
,32269 .93674 - . 13555 

___ 
78- 12 78-13 2.68063 1.53687 1.31917 .63711 - ,08582 .76598 5TH. - .67703 .41271 ,60936 

.36842 ,90681 - .20483 
- _______ 

TOTAL NUMBER OF RELATIVE ELLIPSOIDS = 15 

CLASSIFICATION SUMMARY 
F IRST = 1 
SECOND = 0 

- 1  -______ 

UNCLASSIFIED = 1 

i ____ _____ -______ 

----I -START-BE- EQSLDQ- EUPSE-CALCULATIQbIS = -23L- 
END OF ERROR ELLIPSE CALCULATIONS = 232.7046 SECS, 



EME TO CALCULATE ERROR ELLIPSES = .a352 SECS. 



-_ -__ l- 



"APPENDIX "B" 

GEM 1OB 

PRINTOUT 



244.50 
115.50 

50.50 5.7 

50.40 5.7 

50.30 5.7 

50.20 5.8 

50.10 5.8 

50.00 5.8 

49.90 5.8 

49.80 5.8 

49.70 5.8 

49.60 5.8 

49.50 5.8 

49.40 5.8 

49.30 5.8 

49.20 5.8 

49.10 5.8 

49.00 5.8 

A = 6378206.4 

244.60 
115.40 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

5.8 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

244.70 
115.30 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.1 

APPENDIX B - GEM 1OB PRINTOUT 

F =.33901-02 

244.80 
115.20 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.2 

244.90 
115.10 

6.0 

6.0 

6.0 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.2 

6.2 

6.2 

6.2 

6.2 

6.2 

6.3 

XNO =-30.00 DX = 15.0 DY = -165.0 

245.00 
115.00 

6.1 

6.1 

6.1 

6.1 

6.2 

6.2 

6.2 

6.2 

6.2 

6.2 

6.3 

6.3 

6.3 

6.3 

6.4 

6.4 

245.10 
114.90 

6.2 

6.2 

6.2 

6.2 

6.2 

6.3 

6.3 

6.3 

6.3 

6.3 

6.4 

6.4 

6.4 

6.4 

6.5 

6.5 

245.20 
114.80 

6.2 

6.2 

6.3 

6.3 

6.3 

6.3 

6.4 

6.4 

6.4 

6.4 

6.5 

6.5 

6.5 

6.5 

6.6 

6.6 

245.30 
114.70 

6.3 

6.3 

6.3 

6.4 

6.4 

6.4 

6.4 

6.5 

6.5 

6.5 

6.5 

6.6 

6.6 

6.6 

6.7 

6.7 

245.40 
114.60 

6.4 

6.4 

6.4 

6.4 

6.5 

6.5 

6.5 

6.5 

6.6 

6.6 

6.6 

6.7 

6.7 

6.7 

6.8 

6.8 

DZ = -175.0 GEMlOB 

245.50 
114.50 

6.4 

6.4 

6.5 

6.5 

6.5 

6.6 

6.6 

6.6 

6.7 

6.7 

6.7 

6.8 

6.8 

6.8 

6.9 

6.9 

245.60 
114.40 

6.5 

6.5 

6.5 

6.6 

6.6 

6.6 

6.7 

6.7 

6.7 

6.8 

6.8 

6.8 

6.9 

6.9 

7.0 

7.0 



"APPENDIX C" 

STATION DESCRIPTIONS 



- _. . -  - .._ - -  
i %I@ .' .w 

M O N U M E N T  RECORD FILE CODE 49-1:L-jld --.----- TOPOGRAPHICAL SURVEY 
SURVEYS AND MAPPING BRANCH '. * 

= _A- * 5'3.-7.L?? c 

(FOR ADDITIONAL INFORMATION TURN OVER) - 
-. - . - ... 



MONUMENT RECORD FILE CODE 
SURVEYS A N D  MAPPING BRANCH 

- 
!d4P SHEET 

T,. .riNCE 

FIELD OFFICER 

~- 

TYPE OF SURVEY 

SOURCE 

MONUMENT TYPE 

DATE PLANTED 

FIELC BOOK NO. 

AlR PHOTO NO. 

THPODOLITE 

82 -G- 7 

B. c. 

Trian,m.lation 

Goodetic 

Brass ?late 

1915 

7 

DATE 

LATITUDE 

LONGITUDE 

DATUM 

UTM NORTHING§ 

UTM EASTINGS 

ZONE 

ELEVATIONS 

LEVELLING METHOD 

I I 
k9 17 02.593, 

114 31 25.423, 

I N.B. 1927 

5,451,764.93, 

680,086.04, -. 

11 I I 
I 1 

(FOR ADDITIONAL INFORMATION TURN OVER) 



~ 1 P-SH EET 

PirudINCE 

FIELD OFFICER 
~ ~~~ 

TYPE O F  SURVEY 
~ 

SOURCE 

MONUMENT TYPE 

DATE PLANTED 
~ 

FIELD BOOK NO. 

AIR PHOTO NO. 

THEODOLITE 

M O N U M E N T  ZECORD 
SURVEYS A N D  MAPPING ERANCH 

DEPARTMENT OF ENERGY, MINES A N D  RESOURCES 

82-G-10 

Alberta DATE 

LATITUDE 

Triangulation LO NGlTUDE 

Geodetic DATUM 

Brass n-ate UTM NORTHINGS 

1912 - 1915 UTM EASTINGS 
~~ 

ZONE 

ELEVATIONS 

LEVELLING METHOD 

49 33 28.594 

114 33 47.052 

N.A. 1927 

5,492,116.90 

676,241 -13 

11 

8665.0’ 

(Trig) 

MONUMENT Coultkiard 

c I 
I 

I 

I 



MAP SHEET 

MONUMENT TYPE UTM NORTHINGS 

PAT€ PUNTED . UTMEAmNGS 

FlEW sbox NO. 1 ZONE 

AIR PHOTO NO. 

THEGDOL1TE 

ELEVATIONS 

LEYELLlNG ME-THOD 

I i---+---- 79 27' .O 

I 1 

-: : 5oo.coo 
1 : 2 5 0 . 0 3 0  

Eiote: For dsscription see Publicatioa 72 page 75 
(FOR ADDITIONAL INFORMATION TURN OVER) 

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

J 



ISTATION NAME I 78-01 

I MAP SHEET 1 82-52 

PROVINCE 1 B.C. . 

TYPE OF SURVEY 1 DOPPLER 

I 

MONUMENT RECORD 

SURVEYING SECTION 
SHELL CANADA RESOURCES LIMITED 

NAME: C.N.R.L. 

DATE 

LATITUDE 

LONGTITUDE 

UTM NORTHINGS 

UTM EASTINGS 

ZONE 

ELEVATIONS 

LEVELING METHOD 

NO.: 78-01 

- 

DESCRIPTION: IRON POST PLANTED.IN THE SMALL OPEN F I E L D  200m WEST OF THE ELKS RIVER 

AND 6km SOUTH WEST OF FORDING COAL MINE. THE POINT I S  ACCFS 
THE HELICOPTER. 

c R I E  BRIDGE ACROSS ELK RIVER 

0 SABl F FROM 

LOCATION: 

A.B. MIKES 29-3-79 

SURVEYOR DATE FOR ADDITIONAL INFORMATION ------ ---- SKETCH AND PHOTOGRAPH 



PROJECT: C.N.R.L. 
/ 

TYPE OF SURVEY 

AIR PHOTO NO. 1 ~ ~ ~ p { ~ f $ 8  

INSTRUMENT I .S.S. FERRAI 

MONUMENT RECORD 
SHELL CANADA RESOURCES LtMlTED 

SURVEYING SECTION 
NAME: C.N.R.L. 

NO.: 78-02 

DATE 

LATITUDE 

LONGTITUDE 

UTM NORTHINGS 

UTM EASTINGS 

ZONE 

~ L E  VATIONS 

LEVELING METHOD 

DESCRIPTION: IRON POST SET I N  THE SWAMP 6.5km SOUTH OF FORDING COAL ALONG THE HIGHWAY 
I "  H-KFUKU* 
HNU lUUm Wtbl Ui- IHt IUKN 1N 1U I H t  LLK K l V t K .  i H t m t Y  S l H l l O N  CAN 

THE POST I S  LOCATED 100111 EAST OF THE S A I D  HIGHWAY, 
J- 

I 

BE APPROACHED FROM THE L IGHT TRUCK. 
LOCATION: 

A.B. MIKES 
SURVEYOR DATE 9-3-7 2OR ADDITIONAL IN FORMATION ------ ---- §KETCH AND PHOTOGRAPH 



STATION NAME 
a 

MAP SHEET 

PROVI NCE 

TYPE OF SURVEY 

MONUMENT TYPE 

DATE PLANTED 

FIELD SOOK NO. 

82-32 . .  
I 

~ I.S.S. 

i IRON P O S T  
~ 

~ J U N E  1978 - 
Line 3A S 08 I N.W.S. 55678 (AIR PHOTO NO. 

k ISS FERRANTI  
MARK 1 INSTRUMENT 

I 

MONUMENT RECORD 

SURVEYING SECTION 
SHELL CANADA RESOURCES LIMITED 

NAME: C.N.R.L.  

DATE 29-3-79 I 
LATITUDE I 50 00 45.231 I I 
LONGTITUDE 114 54 54.096 

ZONE 11 I 
ELEVATIONS I 1250.31 I I 
LEVELING METHOD I 1. s. s. 1 I 

DESCRIPTION: IRON P I N - L O C A T E D  ON T H E  SMALL I S L A N D  IN T H E  ELK R I V E R  AND 300m 
SOUTH O F  T H E  ELKFORD SEWAGE TREATMENT PLANT AND 75m SOUTH EAST O F  THF 
DOMINION TOPOGRAPHYCAL P O S T  15. 

1 ’  

LOCATION: 

A.B. M I K E S  29-3-79 

SURVEYOR DATE FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH ------ ---- 



STATION NAME 78-04 

MAP SHEET 82-52 

B.C. * 

S.S. 

PROV! NCE 

TYPE OF SURVEY 

MONUMENT TYPE R n N  POST 

FtELD BOOK NO. 1 
AIR PHOTO NO. N * W * S *  55.678 

tNSTRUMENT K F F i % E T  I 
MARK 1 

MONUMENT RECORD 

SURVEYING SECTION 
SHELL CANADA RESOURCES LIMITED 

NAME:C. N. R. L. 

ZONE I 
ELEVATIONS 11500.72 I I I 
LEVELING METHOD I 1 I s  s. I I I 

I R O N  POST SET IN.  THE SANDY SOIL 8.5km EAST OF ELKFORD AND 250m EAST FROM 
DESCRIPTION: 

- THE POST I S  15m EAST OF THE CROWSNEST RESOURCES LOGGING ROAD. 
F C W T N G  THF FI K RTVFR nN THF FI K F o R V -  

A.B. MIKES 29-3-79 

DATE FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH ------ ---- SURVEYOR 



~STATION NAME I 78-05 

TYPE OF SURVEY 

MONUMENT TYPE 

1 PROVINCE I n ,  
PPLER 

I R O N  

AIR PHOTO NO. 

I DATE PLANTED 1 JUNE 1978 

N.W.S. 55678 
.n 5 97 

I FIELD SOOK NO. I 

MONUMENT RECORD 

SURVEYING SECTION 
SHELL CANADA RESOURCES LIMITED 

NAME: C.N.R.L. 

I I 

I I 1 

UTM EASTlNGS 663 265.14 

ZONE I I 
1825.9 ELEVATlONS 

LEVELING METHOD DOPPLER 

DESCRIPTION: THE IRON.POST IS PCACED ON THE WIDE SWITCHBACK ON THE OLD LOGGING ROAD 

l#m L. 
I N  IHt t W l N  C K t t K  VALLtY / .5km SUUlH LUAbI OF T H t  t W I N  C REEK-ELK RIVER - 

- 
7 .  7 

LOCATION: EAST OF ELKFORD B.C. T H E  POINT CAN BF RFACHFfl RY THF TRIICK. 

1.8. 

6 1 

A.B. MIKES 29-3-79 

SURVEYOR DATE FOR ADDITIONAL INFORMATION 
SKFTCH AND PHOTOGRAPH ------ ---- 



MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SECTlON 
NAME: C.N.R.L.  
NO.: 78-06 

STATION NAME 

MAP SHEET 

PROVINCE 

TYPE OF SURVEY 

MONUMENT TYPE 

DATE PLANTED 

FIELD BOOK NO. 

AIR PHOTO NO. 

INSTRUMENT 

78-06 

82-52 

B.C. . - 
J U N E  1978 

N,H.S. 55678 
Line 65 - 92 

JMR-1 

DATE 1 29-3-79 I I P 
LATITUDE I 50 02 57.766 I I I 
LONGTITUDE 114 45 39.073 

UTM 5 546 303.93 4 

660 306.79 UTM EASTlNGS 

ZONE 

ELEVATIONS 

LEVELING METHOD DOPPLER 
1593.3 

DESCRIPTION: I R O N  P I N - S U T I A T E D . O N  T H E  SHORE OF T H E  EWIN CREEK 5.5km SOUTH E A S T  OF T H F  
tWlN C R t t K  AND ELK R I V E R  CONVERGENCE. 
THIS POINT IS LOCATED ON THE NORTH SIDE OF THF F W T N  CRFFK I ~ G G T N G  wn 

LOCATION: 

i i 

i\i 

A. B . MI KES 29-3-79 

SURVEYOR DATE FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH ------ ---- 



PROVINCE 1B.C. 

TYPE OF SURVEY f I .s .s. 

DATE PLANTED I JUNE 1978 
FIELD BOOK NO. 1 

MONUMENT RECORD 
SHELL CANADA RESOURCES L~MITED 

SURVEYING SECTION 
NAME: C.N.R.L. 

NO.: 78-07 

DATE 

LATITUDE 

LONGTITUDE 

UTM NORTHINGS 
~ 

UTM EASTINGS 

ZONE 
~~ 

ELEVATIONS 
~~- - 

LEVELING METHOD 

DESCRIPTION: IRON POST SITUATED ON THE EAST BANK OF ELK RIVER 18.5km NORTH 
OF SPAwnn ANn- F A S T  nF THF RTVFR RANK.  A f T F C C A R t F  FRnM 
THE HELICOPTER OR FROM THE C.N.R. LOGGING ROAD. 

5 

LOCATION: 

A. B ;MIKES 
SURVEYOR 

4-4-1 979 
DATf FOR ADDITIONAL INfORMATlON 



1 FIELD BOOK NO. I 
I 

N.W.S.64778 
L I N F  3s - 10 AIR PHOTO NO. 

JNSTRUMENT I '  

MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SECTION 
NAME: C.N.R.L. 

DESCRIPTION: ROCK CAIRN ON TOP .OF THE fRON POST LOCATED I N  THE LARGE GRAVEL P I T  AREA 
16.5 km NORTH OF THE SPARWOOD. THE POST IS 250m WEST OF THF SPARWQOD - 

ELKFORD HIGHWAY AND I S  23.4m FROM THE FENCE CORNER AND 85.7m FROM B.C. 
HYUKU rmtK PULt  . 

LOCATION: 

SURVEYOR A. B .'MIKES DATE 4-4-79 FOR ADDlTlONAL INFORMATION 
SKETCH AND PHOTOGRPIPH - 



MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SECTION 
NAMEC. N . R. L .  

NO.: 78-10 

DESCRIPTION: IRON P I N - L O C A T E D .  1. km NORTH E A S T  OF T H E  ENTRANCE T O  THE L I N E  CREEK CANYON, 
lUOm SOUIH U t  IHt CP SPAKWOOD - t U R m  RAILWAY AND 2 .5km NORTH EAST OF THE 
FORDING R I V E R  TRIBUTARY T O  T H E  ELK R I V E R .  

~~ 

LOCATION: 

A.B. M I K E S  4A4-79 

DATE FOR ADDITlONAL lNFORMATtQaY 
SKETCH AND PHOTOGRAPH ---- SURVEYOR ------ 



-- 

B.C.  . PROW NCE 

TYPE OF SURVEY DOPPLER 

MONUMENT TYPE IRON POST 

DATE PLANTED J U N E  1979 

FlELD SOOK NO. 
N.W.S.64778 AIR PHOTO NO. LINE 4N-25 . 

MONUMENT RECORD 

SURVEYING SECTION 
SHELL CANADA RESOURCES LIMITED 

DATE 

LATITUDE 

LONGTITUDE 

UTM NORTHINGS 

UTM EASTINGS 

ZONE 

ELEVATIONS 

LEVELING METHOD 

NAME: C.N.R.L. 

2-4-1 979 I 
49 51 51.467 

14 50 51.400 I I I 
5 525 545.60 

654 688.12 

i 7 w - n  
DOPPLER 

DESCRIPTION: IRON POST-SITUATED.IN THE OPEN AREA 0.5km WEST OF GRAVE LAKE AND 260km 
NORTH FROM THF SnllTH FNll OF THF <MA1 I 1 AKF wo.*5km F D m D  CI- 
Elkford THE POINT CAN BE DRIVEN IN BY THE LIGHT TRUCK. 

i 

LOCATION: 

A. B .MIKES 2-4-1 979 

SURVEYOR DATE FOR ADDlTlONAt INFORMATION 
SKETCH AND PHOTOGRAPH ------ ---- 



PROJECT: , 
C.N.R.L. 

STATION NAME 78-1 1 - 
MAP SHEET 

PROVINCE 

TYPE OF SURVEY DOPPLER 

82-6-1 5 

B.C. . 

FIELD SOOK NO. I 

I 

MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SECTION NAME: C.N.R.L. 

NO.: 78-1 1 

DATE 

LATITUDE 

LONGTITUDE 

UTM NORTHINGS 

UTM EASTtNGS 

ZONE 

ELEVATiONS 
-~ 

LEVELING METHOD 

1’ . 
21 02.6 

DO ‘PLER 

DESCRiPTION: MONUMENT- LOCATED I N  THE LARGE CIRQUE 3.5km EAST FROM HARRIET LAKE 
ANU 5 .Zkm SOUIH WtSl FROM MOIJNl LRRrS I N  1Ht RO CKY MOUNTAIN RANGE. 
THE MONUMENT HAS 0.8m CAIRN AND IS ACCESSABLE FROM THE HFIICOPTFR O N I Y .  

A.B., MIKES 2-4-1 979 
SURVEYOR DATE FOR ADDITIONAL INFORMATION 

SKETCH AND PHOTOGRAPH ------ ---- 



MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SECTION 
NAME: C.N.R.L. 

NO.: 78-1 2 

INSTRUMENT ELEVATIONS 

LEVELING METHOD 1 DOPPLEK 1 
DESCRIPTION: SURVEY S T A T I O N  LOCATED 2.5km SOUTH FROM T H E  H I G H E S T  P O I N T  ON T H E  HORSESHOE 

R I D G F  AND 2km F A S T  OF T H F  I f  NE C R E  EK AND SOUTH L I N F  C R F E K  CONVFRGFNCF.  
THE P O I N T  IS PROTECTED BY 0.8m ROCK C A I R N .  

LOCATION: 

A.B. M I K E S  2-4-1 979 

SURVEYOR DA?E FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH ------ ---- 



MONUMENT RECORD 

SURVEYING SECTION 
SHELL CANADA RESOURCES LIMITED 

NME: C.N.R.L. 

NO.: 78-13 

STATlON NAME I 78-13 I i I I 1 -  

DESCRIPTION: I R O N  POST I N  T H E  SMALL GLEARED AREA 100111 WEST OF T H E  ENTRANCE T O  M E  
L I N E  CREEK CANYON. THF POST rs 
ROAD AND IS ACCESSABLE BY TRUCK. 

NORTH OF THF I TNF CRFFK 

LOCATION: 

A.B. M I K E S  

6 .T 
t 

h T .  
2-4-1 979 

FOR ADDITIONAL INFORMATlON 
SKETCH AND PHOTOGRAPH ---- 



PROJECT: C.N.R.L. 
/ 

ISTATIONNAME I 78-1 4 

TYPE OF SURVEY 

MONUMENT TYPE 

I MAPSHEE? I 82-6-15 
- 

DOPPLER 
I 

1 PROVINCE 1 B.C. . 

AIR PHOTO NO. 

INSTRUMENT 

N. L 1 ~ E s 5 ~ 2 ~ ~ 8  . . 
DOPPLER 

I DATE PLANTED I JUNE 7978 

1 FIELD SOOK NO. I 

MONUMENT RECORD 

SURVEYING SECTION 
)HELL CANADA RESOURCES LIMITED 

NAME: C.N.R.L. 

IRON POST LOCATED .60m BELOM THE SMALL EARTH DAM ON GRACE CREEK AND 

5Um S m  tKOM I H t  t N D  Ok - I t  SPILLMA Y .  THE DAM I S  4 km 
DESCRIPTION: 

- EAST OF THE CNRL ROAD AND GRACE CREEK ROAD. INTERSECTION. AND 
IS 2.2km SOUTH OF THE GRACE LAKE. 

i ,  

LOCATION: 

A.B. MIKES 2-4-1 979 

SURVEYOR DATE FOR ADDITIONAL INFQRMATlOff 
SKETCH AND PHOTOGRAPH ------ ---- 



PROJECT: C.N.R.L.  

STATION NAME 

MAP SHEE7 

PROVINCE 

TYPE OF SURVEY 

MONUMENT TYPE 

DATE PLANTED 

FlELD SOOK NO. 

AIR PHOTO NO. 

INSTRUMENT 

~ 

78-1 5 

82-52 
B.C.  

DOPPLER 

IRON P O S T  

J U N E  1978 

. . .  

MONUMENT RECORD 

SURVEYING SECTION 
&ELL CANADA RESOURCES LIMITED 

NAME: C.N.R.L.  

NO.: 78-1 5 

I t I I -  
DATE 129-3-79 I I t 
LATITUDE I 50 01 18.046 1 1 I 
LONGTITUDE 1114 47 12.964 1 I 1 

ELEVATIONS 

LEVELING METHOD DOPPLER 
7130.5 

DESCRIPTION: IRON P O S T  S I T U A T f D  IN THE MIDDLE OF T H E  LONG R I D G E  E A S T  2.5km E A S T  OF 

ELKFORD AND 3km SOIITH OF THE FI K R TVFR AND FWTN CRFFK CrlFsILEEu;EpLcF TU F 
- P O I N T  IS ACCESSABLE FROM T H E  H E L I C O P T E R .  

t .3 

SURVEYOR A. B . M I KES DATE 29-3-79 FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH ------ ---- 
-~ _ _  _ _  



MONUMENT I 
SHELL CANADA RESOU 

SURVEYING $€ 

PROJECT: C.N.R.L. 

L- ._ 
STATION NAME 78-1 6 

MAP SHEET 82-32 
I 

1 PROVINCE I B.C. . 1 DATE \ 

TYPE OF SURVEY 

MONUMENT TYPE 

DATE PLANTED 

FIELD BOOK NO. 

AIR PHOTO NO. 

INSTRUMENT 

DOPPLER 
IRON POST 

JUNE 1978 

N.W.S. 

JMR-1 

LATITUDE 

LONGTITUDE 

UTM NORTHINGS 

UTM EASTINGS 

ZONE 

ELEVATIONS 

LEVELING METHOD 

,ECORD 
RCES LIMITED 
XCON 

NUHE: C.N.R.L.  

NO.: 78-16 

- 

661 297.14 1 

IRON POST UNDER THE ROCK CAIRN SITUATED ON THE HIGH RIDGE l k m  
WEST OF THE EWIN PASS. 
OR BY TRUCK FROM THE LINE CREEK ROAD. 

DESCRIPTION: 
THE POINT IS A C W S A R I F  FTTHFR FRnM !-RI.CQPTEF! 

/- 

LOCATlON: 

A.B.. MIKES 
DATE ------ SURVEYOR 

1 
11 1 
2427.1 
DOPPLER 

FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH 

29-3-79 ---- 



MONUMENT RECORD 

SURVEYING SECTION 
SHELL CANADA RESOURCES LIMUED 

NAME: C.N.R.L. 

STATION NAME 

MAP SHEET 

PROW NCE 
~~ ~~ 

TYPE OF SURVEY 

MONUMENT TYPE 

DATE PLANTED 

FIELD BOOK NO. 

AIR PHOTO NO. 

I INSTRUMENT 

78-1 7 

82-6-1 5 

B.C. * 

I.S.S. 

IRON P O S T  

J U N E  1978 

. . .  /8 

ISS F E R R A N T I  
MARK 1 

L I N E  6s-97 

DATE 

LATlTU 0 E 

LONGTINDE 

UTM NORTHINGS 

UTM EASTINGS 

ZONE 

ELEVATIONS 

LEVELING METHOD 

DESCRIPTION: 

- 

S T A T I O N  -IS LOCATED ON T H E  F L A T  MOUNTAIN 1.5km NORTH OF MOUNT E R R I S  IN T H E  
H I G H  ROCK RANGF ANll TC C; km W T F I  FACT OF H n R C F T w  R T p r - r .  
THE P O I N T  IS ACCESSABLE BY T H E  H E L I C O P T E R  ONLY. 

LOCATION: 

A.B. M I K E S  4-4-1 979 
SURVEYOR DATE FOR ADDITIONAL INFORMATIQN 

SKETCH AND PHOTOGRAPH ------ ---- 



L 

ELEVATIONS 

LEVELING METHOD DOPPLER 
JMR-1 INSTRUMENT 1914.7 

IRON POST ON THE LOGGING ROAD IN THE GRACE CREEK VALLEY 3 . 5 ~  OFF CP RAIL 
DESCRIPTION: 

r-  

AND W A C t  C K t t K  C R O m G  C S P A m U U  - t L K F 6 R D ) .  
T H E  L I G H T  TRUCK FROM T H E  ELKFORD AND IS  6.5km SOUTH FROM T H E  WOODEN B R I D G F  
ON T H E  E L K  R I V E R  AND ELKFORD-FORDING HIGHWAY. 

I H E  P O I N T  CAN BE REACHED BY 

LOCATION: 

A.B.  M I K E S  29-3-79 

SURVEYOR DATE FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH ------ ---- 



MONUMENT RECORD 

SURVEYING SECTION 
SHELL CANADA RESOURCES LIMITED 

PROJECT: C.N.R.L. 
NAME: C.N.R.L. 

NO.: 78-1 9 

DESCRIPTION: THE POrNT I S  LOCATED ON THE WEST SLOPE OF HAMMER RIDGE 1.2km WEST OF EAST 
OF THF CnAl S T I O S  ANll 4.F;km NORTH FAST OF qPAQOj7 

LOCATION: 

A.B. MIKES 4-4-1 979 

WRVEYOR DATE FOR AODITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH ------ ---- 



PRwECT: C.N.R .L .  

MAP SHEET 82-6-1 5 

PROVINCE 

FIELD 8 0 0 K  NO. 

NeW6S.55678 AIRPHOTONO. 

INSTRUMENT 
LI - 
ISS F E R R A N T I  
MARK 1 

MONUMENT RECORD 
i H E L L  CANADA RESOURCES LIMITED 

SURVEYING SECTION 

I . 
DATE 4-4-1 979 I 1 1 
LATITUDE 1 4 9  47 43.917 I 1 

14 52 58.860 
1 5 517 828-72 

LONGTINDE 

UTM NORTHINGS 
-__- 

UTM EASTINGS ---I 652 359.65 I 
ZONE I 11 I 

I 
I 

1147.02 ELEVATSONS I I 
LEVELING METHOD I I I 

DESCRIPTION: I R O N  POST LOCATED’ON THE K S T  SHORE OF ELK R I V F R  5 km NORTH f lF  
SPARWOOD ON THE OLD PAVED HIGHNAY AND 20011-1 E A S T  O F  THE T R A I L E R  
PARK. ACCESSABLF BY THF TRIJCK. 

DATE FOR ADDITIONAL INFORMATION - ‘ALP a SKETCH AND PHOTOGRAPH 
‘ /  

WRVEYOR 



MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SECTION 
NAME: C.N.R.L.  
NO.: 78-21 

PROJECT: C.N.R.L.  

DESCRIPTION: Monument loca ted  on the east edge of the B.C. Hydro Sparwood - Elkford - 
Riqht-of-Wav. The po in t  i s  8 km nor th  of  the Sparwood and 7 ~Ueast o f  

3 - the paved Sparwood-Elkford highway. I t  i s  access  through the small farmhouse. 

LOCATION: 

FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH 

DATE 4/4/79 ---- SURVEYOR A.B.  MIKES ------ 



MONUMENT RECORD 
$HELL CANADA RESOURCES LIMITED 

SURVEYING SECTK)N 

PROJECT: C.N.R.L. 

STATIONNAME I 78-22 

MAP SHEET I 82-6-15 

1 B.C. . PROVINCE 

TYPE OF SURVEY 

MONUMENT TYPE IRON PIN 
I .  .s. 

I 

JUNE 1978 DATEPLANTED 1 
FIELD SOOK NO. 

NAME: C.N.R.L. 

NO.: 78-22 

IRON POST SITUATED ON THE SMALL LANDING 0.8km EAST OF ERICKSON DESCRIPTION: 
m F R  CRFFK VqLl  FV-  

- 
LOCATION: 

A.B. MIKES 4-4-1 979 
SURVEYOR DATE FOR ADDITIONAL INFORMATION 

SKETCH AND PHOTOGRAPH ------ ---- 



PROJECT: C.N.R.L. 

MONUMENT RECORD 

SURVEYING SECTK)N 
SHELL CANADA RESOURCES LIMITED 

NAME: C.N.R.L. 
NO.: 78-23 

DESCRIPTION: MONUMENT-POSTED AT THE ENTRANCE OF THE LARGE CIRQUE 2km SOUTH WEST c C R NGE. THIS POINT IS ACCESSABLE 
. TO ENTER BY TRUCK FROM ALEXANDER CREEK OR BY THF HFI ICOPTFR. 

7 

LOCATION: 

A.B. MIKES 4-4-1 979 

SURVEYOR DATE FOR ADDITlONAL INFORMATION 
SKETCH AND PHOTOGRAPH ------ ---- 



PROJECT: 

MONUMENT RECORD 

SURVEYING SECTION 
SHELL CANADA RESOURCES LIMITED 

NAME: C.N.R .L .  
C.N. R.L. 

DATE PLANTED 

FIELD BOOK NO. UTM EASTINGS 

AIR PHOTO NO. ZONE NWS 

INSTRUMENT JMK- 1 ELEVATIONS 

LEVELING METHOD 

1184.02 

DOPPLER I I I 
DESCRIPTION: THE MONUMENT IS S I T U A T E D  ON T H E  H I G H  COAL P I L E  O P P O S I T E  OF T H E  K A I S E R  

R t S O U R C t S  IN NATA I -MTCHEL.  1 H t  SIAIION IS LOCATED 3.5km SOUTH EAST OF 
1- - PUT0 bTJu'H "I- ' l i t  brmu LKUWbNtb' HlbmWY $ 3 -  

7 '  

LOCATlON: 

DATE 4 -4 . 7 9 FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH MIKES ---- SURVEYOR ------ 



MONUMENT RECORD 

SURVEYING SECTION 
SHELL CANADA RESOURCES LIMITED 

PROJECT: C.N.R .L .  N m E :  C.N.R .L .  
NO.: 78-25A 

STATION NAME 78-25-~ 

MAP SHEE7 

PROVINCE B.C. . DATE 

82-6-8 

LATITUDE 

I FIELD 8 0 0 K  NO. I 1 UTM EASTINGS 
N.W.b. 55678 

AIR PHOTONO. Line 6-5 103 ZONE 

INSTRUMENT ELEVATlONS jMR-1 
LEVELING METHOD 

667 551.65 I I 
1936.9 
DOPPLER 

DESCRIPTIO~: Iron post on- the small round h i l l  1.5 km northwest o f  Dead Man Pass and 2 m 
east of the Alexander Creek. The Doint is Protected bv the rock ca i rn  0.8 rn 
high. - 

LOCATION: 

FOR ADDlTiONAL INFORMATION 
SKETCH AND PHOTOGRAPH 

SURVEYOR A.  B. MIKES DATE 2/4/79 ---- ------ 



STATION NAME 
- ~ 

MAP SHEET 

PROW NCE 

TYPE OF SURVEY 

MONUMENT TYPE 

DATE PLANTED 

FIELD BOOK NO. 
~~~ ~~ 

AIR PHOTO NO. 

INSTRUMENT 

78-27 

82-64 0 

B.C. . - 
IRON POST 

JUNE 1978 

78 
L I N E  2N-12 
I . S . S . FERRANl 
MARK 1 

MONUMENT RECORD 

SURVEYING SECTION 
SHELL CANADA RESOURCES LIMITED 

NAME: C.N.R.L. 
NO.: 78-27 

i 1 I 
I I I 

I I 1 

LEVELING METHOD I 1 - S - s .  1 I 

DESCRIPTION: IRON POST LOCATED.20m EAST OF THE E L K  RIVER, 20km SOUTH OF THE HIGHWAY 
I t l t  t LK  R I V t m E R  AND 250m WEST OF THE 

I C.P. RAILWAY TO SPARWOOD. 
\ 

- 
LOCATlON: 

A.B. MIKES 4-4-79 
DATE FOR ADDITIONAL INFORMATION 

SKETCH AND PHOTOGRAPH ---- SURVEYOR ------ 
--- --_-- ---- 



MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SECTJON 
NAME: C.N.R.L.  

PROJECT: C.N.R.L.  
NO.: 78-28 

INSTRUMENT ELEVATIONS 

LEVELING METHOD DOPPLER 

DESCRIPTION: 

- road. 

I ron pos t  loca ted  o n ' t h e  o ld  logging road 2 km west o f  nor th  end o f  Leach Ridge, 
1.5 km south of Coal Creek Pass and 13 km e a s t  o f  Fernie on the Coal Pass Creek 

LOCATION: 

FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH A.B. MIKES DATE 2/4/79 SURVEYOR ------ 



PROJECT: C.N.R.L. 

STATION NAME 

MAP SHEE7 

PROVINCE 

TYPE OF SURVEY 

MONUMENT RECORD 

SURVEYING SECTION 
SHELL CANADA RESOURCES LBMITED 

78-29 

82-6-2 
B.C. . 

DOPPLER 

DATE PLANTED J U N E  1979 
FIELD SOOK NO. 

N.W.S.55678 
I ine 9F 80 

AIR PHOTO NO. 

INSTRUMENT + 
DATE 

LATITUDE 

LONGTITUDE 

UTM NORTHINGS 
~~ 

UTM EASTINGS 

ZONE 

ELEVATIONS 

LEVELING METHOD 

NAME: C.N.R .L .  

NO.: 78-29 

1627.5 I 
DOPPLER I I I 

DESCRIPTION: Iron post loca ted  on the o ld  Storm Creek logging road, 2 km north o f  a wooden 
bridqe c ros s ino  t o  Cabin Creek and 8.5 km e a s t  o f  t h e  Cabin Pass. 

LOCATION: 

FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH 2/4/79 DATE - SURVEYOR A.B.  MIKES ------ 



MONUMENT RECORD 

SUR VEY ING SECTION 
SHELL CANADA RESOURCES LIMITED 

NAME: C.N.R.L. 

NO.: 78-294 

MAP SHEET 

TYPE OF SURVEY 

DATE PLANTED 1 JUNE 1978 I UTM NORTHINGS 1 5 499 846.05 I t I 
FIELD SOOK NO. 

DESCRIPTION: IRON POST. LOCATED ON THE NORTH TOP OF THE S P A R W Q , ! b  
NUK i ii WES I 

T OF THE F I R E  LOOKOUT TOWER ON THE S A I D  RIDGE. ACCESSABLE 
- 

/ BY THE TRUCK FROM T H L B . C .  FORRFSTRY R f l A n -  

LOCATION: 

SURVEYOR 
A.B.  MIKES 4-4-79 

DATE FOR ADDITlONAL INFORMATION 



MONUMENT RECORD 
N HELL CANADA RESOURCES LIMITED 

SURVEYING SECTION 

1-l C.N.R.L. 

STATION NAME I 
MAP SHE= 

I 

ZONE 
N 

Is' FERRANT1 
AIR No* LYiE5:!A:-ZO 

INSTRUMENT M B R U  1 ELEVATIONS 
1 I "l l \ l \  .L 

I I LEVELING METHOD 
I 

NAME: C.N.R.L. 

NO.: 78-31 

I- 
4-4-79 I 

49 29 16.462 

115 03 44.658 

5 483 281.61 I I I 
640 331.50 I 1 

1 

I.S.S. I I I 
DESCRIPTION: IRON POST LOCATED.0.5kt-n SOUTH EAST OF FERNIE. THE POINT I S  LOCATED I N  

SOUTH WEST OF THE RADIO TOWER. 
THF FFNCFn m l T H  nF THF nl n FFRNTF - M W T C C F Y  RnlULgpllldgm 

- - 
LOCATION: 

A.B. MIKES 4-4-79 

DATE FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH ---- SURVEYOR ------ 



MONUMENT RECORD 

SURVEYING SECTK)N 
SHELL CANADA RESOURCES LIMITED 

N.W.S. 56678 
Line IBF.78 

PROJECT: C.N.R.L.  

ZONE 

NAME: C . N . R . L .  

NO.: 78-32 

STATION NAME 

MAP SHEET 

PROVINCE 

TYPE OF SURVEY 

MONUMENT TYPE 

DATE PUNTED 
- 

FIELD BOOK NO. 
~ 

AIR PHOTO NO. 

INSTRUMENT 

78-32 I 
82-6-2 I 
B.C. . I DATE 

IRON 1 LONGTITUDE 

JUNE 1978 I lJTM 

1 UTM EASTINGS 

JMR-1 1 ELEVATIONS 

I LEVELING METHOD 

I I I 

11 
1383.0 

D O D D ~  er I I I 
DESCRIPTION: Iron post si tuated on. the edge o f  the Forestry Road 8.5 km northwest o f  

Fernie and 100 m eas t  o f  the north edge o f  Island Lake. 

LOCATION: 

4 

FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH 

2/4/79 DATE ---- SURVEYOR A.B. MIKES ------ 



PROJECT: C.N.R.L. 

DATE PLANTED 3°F 1978 
I 1 FIELD SOOK NO. I 

MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SECV#)N 

DATE 

LATITUDE 

LONGTlTUDE 

UTM NORTHINGS 

UTM EASTINGS 

ZONE 

ELEVATIONS 

LEVELING METHOD 

NAME: C.N.R.L. 

NO.: 78-33 

4-4-79 
I I 
I a 

660 004.79 I I 
I 

1 1  1 I 
1 268.1 5 
r.s.s. 

MONUMENT.SITUATED.12km SOUTH EAST OF SPARWOOD, 3km SOUTH OF HrGHWAY JUNCTION 

AND 30m NORTH WEST OF THE CP RAIL BRIDGE CROSSING THE MICHEL CRFFK IN 

DESCR tPTION: 
E A Y  ANn Rnm fRF 

MLt i lLLiVKAY.  

A. B .MIKES 4-4-79 
QATE FOR AQQITIONAL INFORMATION 

SKETCH AND PHOTOGRAPH ------ ---- SURVEYOR 

--- --.-- -.-- 



C.N.R .L. 
PROJECT: 

STATIONNAME I 78-34 

I B.C.. PROVINCE 

TYPE OF SURVEY 
~ 

MONUMENT TYPE 

DATE PLANTED 

FIELD BOOK NO. 

DOPPLER 

IRON POST 

JUNE 1978 

MONUMENT RECORD 

SURVEYING SECTION 
SHELL CANADA RESOURCES LIMITED 

C.N.R.L. 
NAME: 

DATE 

LATITUDE 

LONGTITODE 

UTM NORTHINGS 

UTM EaSTlNGS 

ELEVATIONS 

LEVELING METHOD 
INSTRUMENT JMR-1 

NO.: 78-34 *- 
I 

I 
I 

3-4-79 

1948.5 1 
DOPPLER I I I 

DESCRIPTION: IRON POST SITUATED 2.5km SOUTH WEST OF THE NORTH END OF THE INVFRTFD 
RANGE. THE POINT IS ACCESSABLE ONLY FROM THE HELICOPTER. 

DATE 4-4-79 FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH ---- SURVEYOR A.B. MIKES ------ 



PROJECT: C.N.R .L .  

i 

- TIONNAME I 78-35 

!MAP SHEET I 82-6-2 
__ 

1 PROVINCE 1 B.C. . 

SHELL CANADA RESOURCES LIMITED 
SURVEYING SECTION 

NAME: C.N.R .L .  

NO.: 78-35 

DESCRIPTION: IRON P O S T  L O C A T E D - I N  T H E  MACDONALD RANGE 1.5km SOUTH OF T H E  HUNGFR I A K F  

7km NORTH OF STORM CRFFK ANn 7 t;bm NORTH FAqT -I?! p K 5 .  

n . D . 1"I 1 K t 3  4-4-1 Y 
DATE FOR ADDITIONAL INFORMATION 

SKETCH AND PHOTOGRAPH ------ ---- SURVEYOR 

SEE OTHER SlDE 



MONUMENT RECORD 
)HELL CANADA RESOURCES LIMITED 

SURVEYING SECVrON 
NAME: C.N.R.L. 

PROJECT: C.N.R.L. 
/ NO.: 78-36 

I R O N  POST LOCATED.1.5km NORTH EAST OF NORTH END OF INVERTED R I D G E  I N  
MACDONALD RANGE 0 . 3 k m  SOUTH OF THF C A B I N  CRFFK ANn 
PASS. 

DESCRIPTION: 

CF QUT!! 

A. B. M I K E S  4-4-79 

DATE FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH ------ ---- SURVEYOR 

--- -- .-- -I-- 



1 
SHELL CAN/U)A RESOURCES LIMITED 

SURVEYING SECT iON 
N m E :  C.N.R.L. 

NO.: 78-37 
PROJECT: C.N.R.L. 

ELEVATIONS 

IRON POST SITUATED lOOm SOUTH OF CABIN PASS I N  THE INVERTED RIDGE 
I N  THE MACDONALD RANGE AND l.Okm NORTH EAST OF THE INVERTED RANGE. 

DESCRIPTION: 

- 
-r 

- 
LOCATION: 

A. B.MIKES 
SURVEYOR DATE 

4-4-79 
FOR ADDITIONAL INFORMATION 
SKE?ZH AND PHOTOGRAPH ---- 

~~ --- -- - 



PROVINCE 

I I 

DATE PLANTED ,JUNE 1978 + FIELD SOOK NO. 
N.W.S. 5Sb/8 

INSTRUMENT MADV 1 

MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SECTION 
NAME: C.N.R.L. 

NO.: 
78-38 

DESCRIPTION: IRON POST SITUATED l k m  EAST OF FLATHEAD RIVER 2.5km SOUTH WEST OF PACKHORSF 
PtAK,  AND 11 .Skm SOUTH OF TAE FLATHEAD LOCALITY. 

FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH 

4-4-79 DATE 
A.B.’ MIKES ---- SURVEYOR ------ 

I_- -- .-- -I-- 



MONUMENT RECORD 

SURVEYING SECTION 
&ELL CANADA RESOURCES LIMITED 

PROJECT: C.N.R.L.  
,’ 

MAP SWEET 

PROVINCE 

TYPE OF SURVEY 1 I .  s. s. 

NAME: C.N.R.L.  

78-39 NO.: 

DATE 

LATITUDE 

LONGTITUDE 

FIELD SOOK NO. 
I - cc . . .  

AIR PHOTO NO. I LINE 8N-168 
I 

22 r t m  
INSTRUMENT MARK 1 

UTM NORTHINGS 

UTM EASTINGS 

ZONE 

ELEVATlONS 
~ 

I I 1 
I 

LEVELING METHOD 

4a4. -79 

I -  

11 I 
1362.44 
I.S.S. 

DESCRIPTION: IRON POST LOCATED’30m FIEST OF FLATHEAD RIVER, 2km SOUTH OF HARVEY CRFEK 
TRIBUTARY TO A FLATHEAD RIVER 1.5km SOUTH OF THE FLATHEAD LOCALITY. 
THF POINT IS SITIJATFD ON THF WFST S I O P F  OF THF FIATHFAn R T V F R  A N D  
FROM THE CNRL LOGGING ROAD. 

LOCATION: 

A.B.  MIKES 4-4-79 
DATE FOR ADDITIONAL lNFORMATlON 

SKETCH AND PHOTOGRAPH ------ ---- SURVEYOR 

--- 



PROJECT: C.N.R.L.  

INSTRUMENT 

r RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SECTION NAME: C.N.R.L.  

NO.: 78-40 

DESCRIPTION: IRON POST SET 3km SOUTH OF E L K 0  AND 1.2km SOUTH EAST OF CNRL SAWMILL IN 
t L K O .  
K U ~  13 Lu.m buuin UP IHL  ~ H L U  b;rAS r i m  L i N t .  

1 H t  POST IS SITUATtD 50 m SOUlH LAST OF GAS P I P E L I N E  AND CNRL LOGGING 

- _  
LOCATION: 

A. B . MI KES 

c 
N 

I 

/ 
I 

/’ 

4-4-79 

SURVEYOR DATE FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH ------ ---- 
- - - - - - - - - - 



PROJECT: C . N .  R. L .  

. I  

STATION NAME 78-40A 

NWS 56678 
LINE 1s-75 AIR PHOTO NO. 

1 JMR - 1 INSTRUMENT 

MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SECTION 

DATE 

LATITUDE 

LONGTITUDE 

UTM NORTHINGS 

UTM EASTINGS 

ZONE 

ELEVATIONS 

LEVELING METHOD 

NAME: C.N.R.L.  

NO.: 78-40A 

I 
- -  I 
49 15 41.515 I 

I I 115 04 45.129 1 
5 458 085.99 I I I 

639 755.58 I 1 I 
11 I 
1193.04 
DOPPLER 

3 DESCRIPTION: 
Ut- CNRL SAW MILL. THE POST NAS PLANTED ON THE H I G H  POINT OPPOSrTE 
OF THE SHARP BEND OF THE ELK R T V E R .  
BY THE LIGHT VEHICLE FROM THE GRAVEL ROAD ON THE EAST SIDE OF THE ELK RIVER. 
Ink M U m N l  HAS ROCK CAIRN O.Sm H I G H .  

THE POINT CAN RF RFACHFn ., 
-_ 

LOCATION: 

FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH 

A. B .MI KES DATE 4-4-79 
--L----- ---- SURVEYOR 

- - - - - - - - - - - - 



MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SECTK)N 

PROJECT: C.N.R.L. 
NAME: C.N.R.L. 

NO.: 78-41 .. 
STATION NAME 78-41 

82-6-7 MAP SHEET 
1 PROVINCE B.C. * 

DATE 4-4-79 
49 13 53.025 TYPE OF SURVEY I .S.S. IRON 36ATITU 0 E 

~ ~~~~ 

MONUMENT TYPl LONGTITUDE 114 37 41.623 I 
5 455 667.88 

, . i 

JUNE 1978 

UTM NORTHINGS DATE PLANTED 

FIELD SOOK NO. 672 670.66 I N.W.S.55678 
LINF 7 

AIR PHOTO NO. ZONE MARK 1 

INSTRUMENT ELEVATIONS 

LEVELING METHOD I.S.S. 

ROCK CAIRN OVER THE IRON P I N  LOCATED ON THE CENTRE PEAK OF THE PAYS00 RIDGE 
I N  THE McDONALD RANGE. ACCFSSABIF BY THF HFI ICOPTFR Y -  

DESCRIPTION: 

LOCATION: 

A.B: MIKES 4-4-79 
DATE FOR ADDITIONAL INFORMATION SURVEYOR ------ 



PROJECT: 
/ C.N.R.L. 
k 

SiATION NAME 78-42 

MAP SHEFT 82-6-7 
PROVINCE B.C.. 

MONUMENT TYPE I RON POST 

DATE PLANTED JUNE 1978 

1 FIELD BOOK NO. I 
NWS 55678 
L I N E  6 s - v a  AIR PHOTO NO. 

INSTRUMENT - 

MONUMENT RECORD 

SURVEYING SECTION 
SHELL CANADA RESOURCES LIMITED 

DATE 

LATITUDE 

LONGTINDE 

UTM NORTHINGS 

UTM EASTINGS 

ZONE 

ELEVATIONS 

LEVELING METHOD 

NAME: C.N.R.L. 

NO.: 78-42 

t I I -  
I 

I 
4-4-79 I 

DOPPLER I I I 
DESCRIPTION: THE POI-NT IS SITUATED ON THE SOUTH LINE OF THE CNRL LOOGEPOLE-FLATHEAD 

L U l j t i m  KUAU 1 ,8km S O m  Wtb1 Ul- IHt IKIGONOMt TRIC STATION MCLACHE I N  THE 
- BORDER RANGE IN THE FLATHEAD PROVINCIAL FOREST. THE MONUMFNT IS 20C)krn 

SOUTH OF THE ROAD. 
., 

~ 

LOCATION: 

A. B .MIKES 4-4-79 

SURVEYOR DATE FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH ------ ---- 
--- -I--- ---- 



PROJECT: 

MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SECTION 
C.N.R.L. NAME: C.N.R.L. 

NO.: 78-43 

STATIONNAME I 78-43 I 
82-G-7 MAP SHEET 

PROVINCE B.C.. DATE 4-4-79 
TYPE OF SURVEY f DOPPLER I LATITUDE I n n  r ) i  r n  o i i  1 

I114 46 44.899 I 

DESCRIPTION: IRON POST LOCATED 2km SOUTH OF FLATHEAD RIVER 7km NORTH OF THE C.N.R.L. 
M O m  - DGLPOLE LOGGLNG ROAD ANU I1.5km WtSl Uk IH-AD LUCALlIY. ~ 

w ,  -. THIS POINT IS ACCESSABLE FROM THE HELICOPTER ONLY. 
- 

LOCATION: 

A.B. MIKES 4-4-79 

OAT€ FOR ADDITIONAL INFQRMATiON 
SKETCH AND PHOTOGRAfW ------ ---- SURVEYOR 

--- a_.-- ---- 



MONUMENT RECORD 

SURVEYING SECTION 
SHELL CANADA RESOURCES LIMITED 

NAME: C.N.R.L. 

NO.: 78-44 

49 20 55.444 

INSTRUMENT ELEVATIONS 
1556.55 I 

LEVELING METHOD 
CD -. . 

DESCRIPTION: IRON PIN SrTUATED 2km SOUTH EAST OF MCLATCHIE TRIBUTARY TO THE FLATHEAD 
R I V t R  4 .5km WtSl Ol- F LAlHtAD LOCAL1 I7 AN D 80m EAST OF THE CNRL LODGEPOLE 

LOCATION: 

DATE 4-4-79 FOR ADDITIONAL INFORMATION A.B.MIKES 
SKETCH AND PHOTOGRAPH ---._ 

SURVEYOR 
-----_I_ 

--- --_-- 



PROJECT: 
/ 

C . N . .R . L . 

I 
NWS566/8 
LINE 3N-123 AIR PHOTO NO. 

i 

lNSTRUMENT 

MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SECTION 

DATE 

LATITUDE 

LONGTITUDE 

UTM NORTHINGS 

UTM EASTINGS 

ZONE 

ELEVATIONS 

LEVELING METHOD 

NAME: C.N.R.L. 
NO.: 78-45 

, 
4-4-79 

49 16 25.177 

114 59 13.758 

5 459 608.42 

646 41 6.03 

D I 
DESCRIPTION: IRON P I N  COVEREO.BY THE 0.8 HIGH ROCK CAIRN SITUATED ON THE FLAT 

ITH nF MOUNT RRnAnW)nn. n- nF ~ d ~ r , l r l n ~ a ~ \ r c q  
AND LODGEPOLE CREEK CONVERGENCE AND 11 km EAST OF ELKO. 
POINT ACCESSABLE FROM THE HELICOPTER OR ON THE FOOT OF THE LOGGING ROAD. 

LOCATION: 

A.B..MIKES 4-4-79 
SURVEYOR DATE FOR ADDITIONAL INFORMATION 

SKETCH AND PHOTOGRAPH ------ ---- 
ccc n - n p -  -.nc 



MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEY INC SECTION 
NAME: C.N.R.L. PROJECT: C.N.R.L. 

78-46 I' NO.: 

1967.63 INSTRUMENT JMR- 1 ELEVATIONS 

LEVELING METHOD PPI FR 

MONUMENT LOCATED ON THE TOP O F  T H E  SOUTH END O F  T H E  FLATHEAD R I D G E  I N  
THE MACDONALD RANGE. 
LODGEPOLE - HARVEY CREEK LOGGING ROAD, 2 2 . 5 k m  SOUTH EAST OF MORRISSEY 

DESCRIPTION: 
THE P O r N T  I S  1 . 5 k m  NORTH OF C . U . 1  - 

DATE 4-4-79 FOR ADDITIONAL INFORMATION A. B . MI KES SURVEYOR 
SKETCH AND PHOTOGRAPH ------ ---- 
_ _ ~  _ _  _ _  - _ _  



SHELL CANADA RESOURCES LIMITED 
SURVEYING SECTlON 

PROJECT: C.N.R.L. 
/ 

C I 

AIR PHOTO NO. 

INSTRUMENT ELEVATIONS 
r- I I I LEVELING METHOD 

NO.: 78-47 

4-4-79 I I I 
49 18 30.705 I I I 
115 07 19.152 

5 463 232.08 

636 512.97 I 
I 

1062.7 I 
DOPPLER 1 I I 

IRON P O S T  PLANTED ON T H E  SMALL ROUNDED H I L L  1.2km NORTH 
DESCRIPTION: 

LOCATION: 

4-4-79 DATE -- SURVEYOR A. B. M I K E S  ------ FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH 
- - - - - . - - - - - 



MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

PROJECT: C.N.R.L. 
/ 

SURVEYING SECTION 
NAME: C.N.R.L. 

No*: 78-47A 

DESCRIPTION: MONUMENT LOCATED.ON THE HIGH ROCKY TERRACE 1.5km SOUTH EAST OF ELKO. 0.5km 

SPRING LAKE. THE POrNT I S  PROTECTED BY THE ROCK CAIRN 0.8m HIGH. 
FAST OF THF HYnRnFl FIITRTII PnWFR CTATTnN ANn 1 TUC c r i y ~ o  --- .. 

r 

~ 

LOCATION: 

FOR ADDITIONAL INFORMATION 4-4-79 DATE 
A. 6.MIKES 

SURVEYOR ------ 



I DATE PLANTED I J U N E  1978 

1 FIELD BOOK NO. 1 

INSTRUMENT 

I I 

1 

NAME: C.N.R.L.  

DATE 

LATITUDE 

LONGTITUDE 

UTM NORTHINGS 

UTM EASTINGS 

ZONE 

ELEVATIONS 

LEVELING METHOD 

4-4-1 979 I I 
49 17 34.668 1 I 

114 43 37.158 

DOPPLER I I I 
DESCRIPTION: IRON POST-  LOCATED ON THE FLAT LANDING 200m P A S T  T H E  H I G H E S T  P O I N T  ON T H E  

IN T H E  S I A D  ROAD. ACCESSABLE BY TRUCK. 
F pnt F - R V F V  rRFFK R f l A n  A N n  7flm W l l T H  flF THF R F W  

f- 

A.B. M I K E S  4-4-79 

DATE FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH ------ ---- SURVEYOR 

- - - - - - - - - - - - 



SURVEYING LECTWN 
NAME: C.N.R.L.  

PROJECT: C.N.R.L.  
NO.: 78-49 

INSTRUMENT JMR-1 ELEVATIONS 1843.43 
LEVELING METHOD DOPPLER 

D E x R I m ~ ~ ~ :  Iron p i n  located on the logging road 4.5 km from Lodgepole Creek, 3.0 km from 
McLotchie Creek and 2 km eas t  of Faisey Creek. 

- ~ ~- 

LOCATION: 

FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH 

4/4/79 QATE ---- SURVEYOR A . B .  MIKES ------ 
era- n m 3 - n  -inr 



SHELL CANADA RESOURCES LIMITED 
SURVEYING SECTION 

4/4/1979 

PROJECT: C.N.R.L. 

S-?TIONNAME I 78-50 I 

1 

N.W.S. 55078 

1.S.S.FERRANT ELEVAT)ONS 
MARK 1 

AIR PHOTO NO* 
~j~~ 4N-50 

INSTRUMENT 
1 1 

113 50 47.964 

54 58760.46 

I I 1 LWELING METHOD 
1966.9 

NO.: 78-50 

1 

. I  

1.S.S I 1 I 

DEXRIPTION: IRON POST LOCATED ON-THE SMALL LANDING IN THE CIRQUE 1 KM EAST OF WINDFALL 
MOUNTAIN, 

FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH 
SEE OTHER SIDE 

DATE 4/4/1979 ---- A.B. MIKES ------ SURVEYOR 



MONUMENT RECORD 
SHELL CANAOA RESOURCES LIMITED 

SURVEYING SECTDON 

PROJECT: C.N.R.L.  
, -- 

STATION NAME 

MAP SHEFT 

PROVINCE 

TYPE OF SURVEY 

MONUMENT TYPE 

DATE PLANTED 
~ 

FIELD BOOK NO. 

AIR PHOTO NO. 

INSTRUMENT 

- 
824-10 

ALBERTA.  
I.S.S. 

~ 

IRON P O S T  

J U N E  1978 

~- 

NWS 5567% - 
1.S.S.Ferrant - 

BATE 

LATITUDE 

LONGTITUOE 

UTM NORTHINGS 

UTM EASTINGS 

ZONE 

1 ELEVATIONS 

LEVELING METHOD 

NAME: C.N.R .L .  
NO.: 78-51 . ~ _ _  

I 

1 1 d 

i 
4-4-79 
49 33 15.589 

QEXRIPTION: I R O N  P O S T  LOCATED 2.2#m NORTH WEST OF MOUNT PTOLEMY AND 1.%b FAST OF PTOI FMY PAS%, 

~~ 

LOCATION: 

SURVEYOR A.B.  MIKES DATE 4-4-79 FOR ADDITIONAL lNFORMATlCN 
SKETCH AND PHOTOGRAPH ------ ---- 
m c c  c l l l . r m  -.-C 



STATIONNAME I 78-52 

B.C . .  PROVINCE 

TYPE OF SURVEY DOPPLER 

MONUMENT  TYPE^ IRON POST 

lNSTRUMENT JMR-1 

SHELL CANADA RESOURCES LIMITED 
SURVEYING SECTION 

NAME: C.N.R .L .  

NO.: 78- 52 

DATE 

LATITUDE 

LONGTITUDE 

UTM NORTHINGS 

UTM EASTINGS 

ZONE 

ELEVATIONS 
~~- 

LEVELING METHOD 

4.4.79 I I 

114 38 16.79d 1 
5 482 966.24 

671 104.4 

1778.60 1 I 
DOPPLER I i 

DESCRIPTION: Iron post located i n  the swamp 2 km east o f  Coal Mountain, 3 km west o f  
Mount Durrah, 3.1 km northeast o f  I-lathead Pass and 2.8 km eas t  o f  Michel 
week. [ne p o i n t  is accessiDie DY cne neiicopter only. - 

LOCATION: 

d 



SHELL CANADA RESOURCES LIMITED 
SURVEYING SECTION 

N m E :  C . N . R . L .  
PROJECT: C.N.R .L .  

/* NO.: 78-53 

- 

T. S. S . Ferrantd ELEVAT~OMS 
M A R K  1 1938 71 

LEVELING METHOD 1. s. s, 
lNSTRUMENT I 

I 
DESCRIPTION: I R O N  P O S T  LOCATED ON T H E  P I P E  L I N E  R I G H T  OF WAY 5 M I L E S  E A S T  O F  T H E  FLATHEAD 

R I D G E  I N  T H E  ELK P R O V I N C I A L  F O R E S T .  

- 
LOCATION: 



MQNUMEMT RECORD 

SURVEY !NG tECTK)N 
SHELL CANADA RESOURCES LIMITED 

NAME: C. N. R .  L . 
NO.: 78-54 

INSTRUMENT ELEVATIONS 

1 LEVELING METHOD I DOPPLER 

DESCRIPTION: Iron pin s i t u a t e d  on the road i n  the MacDonald range, 4.5 km sou th  of Flathead 
River, 7.5 km southwest o f  Flathead l o c a l i t y ,  2 km west o f  McLatchie Creek and 

ic 2 km e a s t  o f  Fosie Creek. 

LOCATION: 

e 

SURVEYOR A.B. MIKES DATE 4/4/79 FOR AODITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH ------ ---- 



MONUMENT .. - ~ ._ 

 HELL CANADA RESOURCES LIMITED 
SURVEYING SECTION 

NAME: C.N.R .L .  
P F I a E ~ :  C.N.R.L.  

f. NO.: 78-55 

DATE PLANTED 

Iron post located on .the east side o f  the Michel Creek, 1 .5  km west o f  the 
Coal Mountain and 2.5 km south o f  old Corbin locality. 

7- 

LOCATION: 

SURVEYOR A.B. MIKES DATE 4/4/79 FOR ADDlTlQNAL INFQRMATtQN 
SKETCH AND PHOTOGRWH ---- --I--- --- --.-- -.-- 



MONUMEN? RECORD 

SURVEYING SECTION 
M HELL CANADA RESOURCES LIMITED 

5 556 437.11 

661 840.02 
i 

MAP SHEFT 

PROVINCE 

., 

1 

TYPE OF SURVEY 
~~ 

MONUMENT TYPE 
~~~~ 

DATE PLANTED 

FlELD BOOK NO. 

AIR PHOTO NO. 

1NSTRUMENT 

82-52 I 
DATE B.C. . 

1 DOPPLER LATITUDE 

IRON POST LONGTITUDE 

' JUNE 1978 UTM NORTHINGS 

UTM EASTINGS 

ELEVATIONS 

I LEVELING METHOD 

NO.: 78-60 

29-3-79 I I 
50 08 24.108 

114 44 06.593 

7334.7 I I 
DOPPLER 

DESCRIPTION: IRON POST COVERED BY THE 0.6m CAIRN, LOCATED 2km NORTH EAST OF THE MOUNT 
GWSS AND 1 7 U n l l T H  FAST FRnM W T N G  CnAl - THF PflTNT TC A C f F F W !  F RY 
HELrCOPTER BY FOLLOWING THE ELK RIVER TO CHAUNEEY CREEK, THEN CONTINUING 
TO FOLLOW THE CHAUNEEY CREEK FOR 4km TO A SMALL CREEK BRANCHING TO THE EAST. 

rOCAT1ON: THE IRON POST I S  I N  THE CFNTRF OF T HE SMAl I 1 ANDING. 

4 
kl 

A.B. MIKES 29-3-79 

SURVEYOR DATE FOR ADDDTIBNAL lNfORMATDON 
§KETCH AND PHOTOGRAPH 
SEE OTHER SIDE 

------ ---- 



SHELL GANADA RESOURCES LIMITED 
SURVEYING SECTION 

PROJECT: C . N . R, L .  

S-YTION NAME 

1 PROVINCE 
TYPE OF SURVEY 

MONUMENT TYPE 

DATE PLANTED 

FIELD BOOK NO. 
-~ 

AIR PHOTO NO. 

INSTRUMENT 

NO.: 78-62 

l- D E ~ R I P T I O ~ J :  IRON P O S T  PLANTED ON THE SWITCHBACK I N  THE LOGGING ROAD 5 krn FAST OF NORiH 
KOOTENAY P A S S  AND 4.5 km NORTHEAST OF HOLLEBEKE MOUNTAIN. 

CATION: - ./ 

DATE FOR ADDITIONAL lNFORMATlON 
SKETCH AND PHOTOGRAPH 
SEE O W E R  SlDE 

---- A . B .  M I K E S  ------ SURVEYOR 



L P  SHEET 

PROW NCE 

DATE PLANTED 

FIELD BOOK NO. 

AIR PHOTO NO. 

INSTRUMEM 

78-64 

82-6-7 
B.C.  . 

DOPPLER 

IRON POST 

JUNE 1978 

. . .  b / 8  
Line 7 s  156 

JMR-1 

MONUMENT RECORD 
SHELL CANADA RESOURCES LlMnED 

SURVEYING SECTION 

DATE 

LATITUDE 

LONGTlTUDE 

WTM NORTHINGS 

UTM EASTlNGS 

ZONE 

ELEVATIONS 

LEVELING METHOD 

4/4/1979 I I I 

DESCRIPTION: 

~ he1 icopter  . 
LOCATION: 

Iron post  placed 1.0 km northeast of Coal Mountain, 0.5 km west o f  Corbin Creek 
2.2 km south o f  the o l d  Corbin l o c a l i t y .  lhis point  is access ib le  by t ruck or 

r 

- 

SURVEYOR A.B.  MIKES DATE 4/4/79 FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH ------ ---- 
--* --.-I -.-- 



MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING %ECTK)N 
NAME: C.N.R .L .  C.N.R.L 

F NO.: 78-66 

DESCRIPTION:IRON P O S T  LOCATED ON THE H I G H  ROUND PEAK 0.SKm SOUTH OF CROWSNEST LAKE. 

OAfE FQW ADDITIONAL INFORMATION A . B .  M I K E S  
SKEYCH AND PHOTOGRAPH 
SEE OTHER SIDE 

---- SURVEYOR ------ 



SURVEYING SECTION 
NAME: C.N.R .L .  
NO.: 78-69 rnwcbIT: C. N. R.L. 

STATION NAME 

MAP SHEET 

1 PROVINCE 

I N P E  OF SURVEY 

1 MONUMENT TYPE 

DATE PLANTED 

FIELD 800K NO. 

A1R PHOTO NO. 

INSTRUMENT 

LONGTITUDE 

1 LEVELING METHOD 1 DOPPLER 1 I 

DESCRIPTION: Iron Post 20 m eas t  of'Michel Creek. 1.0 km s o u w e s t  nf C n a l  b n t a i n  aqd 
4.5 km south o f  o ld  Corbin locality, accessible by truck. 

LOCATION: 

DATE - 4/4/79- - A.B. MIKES ------ SURVEYOR 

i 
d 

FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH 
crr n - i r m  -.-c 



MQNUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SLEGTlON 
NAME: C.N.R.L.  
NO.: 78-70 

PROJECT: 
Ic C.N.R.L.  

SATION NAME 

MAP SHEET 
78-70 
52-6- 7 

B . G .  DATE 

TYPE OF SURVEY ' 82-6-7 LATITUDE 

MONUMENT TYPE 
~ IRON POST LQNGTITUDE 

DATE PLANTED UTM NORTHINGS ~ JUNE 1978 

FIELD 800K NO. 

AIR PHOTO NO. NWS 55678 
A J u u L u L  
I. S . S . FERRANl - 11 I 

INSTRUMENT ELEVATIONS 1940.55 
I.S.S. 

~- 

LEVELING METHO[ 

DExRIpT]ON: IRON POST SITUATED 3Km 'EAST OF COAL MOUNTAIN 1.8Km WFST OF MOlINT PFNGFI I V TN TUF 
'-THEAD RANGE. ACCESSIBLE IN THE HELICOPTER O N L Y .  

LOCATION: 

DAT& FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH 
SEE OTHER SIDE 

---- SURVEYOR A.B.  MIKES ------ 



MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SEGTION 

PROJECT: C.N,R.L. 

STATION NAME 

I MAP SHEET I 82-6-6 
PROVINCE B.C. . 
TYPE OF SURVEY DOPPLER 

MONUMENT TYPE 

DATE PLANTED JUNE 1978 

FIELD BOOK NO. 
N.W.S. 56678 AIR PHOTO NO. L ine 15-23 

INSTRUMENT JMR-1 

NAAIIE:~. N. R. L. 
NO.: 78-80 

DESCRIPTION: Iron post planted in the larqe grassy field 0.5 km south f r om the CP rail bridae 

Elko-Fernie Highway No. 3. Accessibility by truck must have permission from the 
owner. 

crossina f;be F1 k River- 7.5 km north wt n f  E l  kn and 0.3 km south o f  ~j&e 

LOCATION: 

8 

z 
M 

(u 

DATE 4/4/79 ---- SURVEYOR A.B. MIKES ------ FOR ADDiTIQNAL INFORMATION 
SKETCH AND PHOTOGRAPH 



MAP SHE€? 82-6-1 0 

1 PROVINCE I B.C. . 

FlELD SOOK NO. 
I 

N.W.S. 55678 AIR PHOTO NO. 6s l04 

INSTRUMENT JMR-1 

MONUMENT RECORD 

SURVEYING SECTK)N 
SHELL CANADA RESOURCES LIMITED 

DATE 

LATITUDE 

LONGTITUDE 

UTM NORTHINGS 

UTM EASTINGS 

ZONE 

ELEVATIONS 

LEVELING METHOD 

NAME: C.N.R .L .  

11 I 
1 392.47 I I 
DOPPLER 

DESCRIPTION: Iron pos t  located 200 m west of the small dyke c ross  the Erickson Creek, 
2.3 km west o f  the Mount Erickson and 6.5 km from Michel alonq the Michel- - Erickson Creek logging road. 

DAVE 4/4/1979 FOR ADDITIONAL INFORMA?IOM 
SKETCH AND PHOTOGRAPH ---- SURVEYOR A.B.  MIKES ------ 
eee n w C m  einc 



,ECORD 
SCES LIMITED 

SURVEYING SECTION 

PROJECT: C . N . R . L .  
,,-- 

1 PROVINCE 1 B . C .  I 
I DATE 

NAME: C.N.R.L.  

4-4-79 I 1 I 
49 29 14.983 
114 57 59.814 

5 483 418.92 

647 269.96 

11 60.38 1 I I 
'I.S.S. I I 1 

~ F K  n RnAn 
160111 WEST OF THE WOODEN B R I D G E  C R O S S I N G T H E  COAL CREEK I N  T H E  E A S T  POST OF 
iHt COAL C R t E K  L O C A L I T Y ,  

LOCATION: 

DATE 4-4-79 FOR AOQlTlONAt DNFORMATION 
SKETCH AND PHOTOGRAPH 
SFF ~ T U F R  sinr 

---- SURVEYOR A.B.  MIKES ------ 



MONUMENT RECORD 
SHELL CANADA RESOURCES LiMITED 

SURVEYING SEmK)N 
NAME: C.N.R .L .  

No.: 78-102 

- 

t I 

DEsR1WIOEO: I R O N  P O S T  S I T U A T E D  
LKm NUKIH Ut- LtACH C R E t K > m / h  n t A S T  OF COA LMOUNTA I N . 

ON T H E  NORTH BANK OF T H E  SMALL CREEK IN T H E  MICHEL R I D G E  

.T- 

LOCATION: 

A.B.  M I K E S  BATE 4-4-78 FOR ADDITIONAL IN FORMATION 
SKETCH AND PHOTOGRAPH 
css n a c m  e m s  

---- SURVEYOR ------ 



MONUMENT RECORD 

SURVEYING SECTION 
SHELL CANADA RESOURCES LIMITED 

NAME: C.N.R.L. 
PROJECT: C.N.R.L. 

/-- NO.: 7 8 -  103 

V l  2093.84 
INSTRUMENT ,S. Ferrantj ELEVATIONS 

4. 

LEVELING METHOD 
i I . S . S .  

DESCRIPTION: I R O N  P O S T  LOCATED ON THE T O P  OF SMALL PEAK 3 . 5 h  NORTH= OF MARTFN ANn 
L t A C H  CREEK CONVERGENCY AND 2 . 5 h  (Leach) E A S T  OF MARTEN RIDGE,  A C C E S S  BY THF 

LOCATION: 

I 

SURVEYOR A . B -  MIKES DAVE 4-4-78 FOR ADDITIONAL sNFORMATlON 
SKETCH AND PHOTOGRAPH 
SEE OTHER SIDE 

------ ---- 



MONUMENT RECORD 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SECTION 

C.N.R.L.  
N m E :  C.N.R .L .  
NO.: 78-104 

DESCRIPTION: IRON P O S T  ON T H E  WEST' S I D E  OF T H E  ELK R I V E R .  1.5b NORTH MORRISSEY AND 
50rn E A S T  OF T H E  ELKO-SPARWOOD HIGHWAY No. 3.  

r- , 

- 
LOCATION: 

SURVEYOR A.B. M I K E S  DATE 4-4-79 FOR AQRITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH ------ ---- 
ccc --.-I I.-- 



MONUMENT 
SHELL CANADA RESOURCES LIMITED 

SURVEYING SECTlON 
NAME: C.N.R.L.  

PROJECT: C.N.R.L.  
78-600 /I NO.: 

DESCRIPTION: IRON P O S T  S E T  IN THE COAL SEAM 2.5km SOUTH E A S T  FROM MOUN T I Y N F  TN THF 
C T  F- TI I l IL  ir 

P O I N T  CAN BE RE-OCCUPIED B Y , T H F  MOTOR VFHICIF FRnM THF I f N F  CW3JW.P 
AND IS 4km NORTH nF I T N F R c F v  ~ \ h r n ~ ~ i  I I ~ K  pnrri t  Tm,, 

LOCATION: 

SURVEYOR 
A.5:  M I K E S  

1.8 ’ 

29-3-79 
DA?E FQR ADDITIONAL INFORMATION ------ SKETCH AND PHOTOGRAPH 

SEE OTHER SIDE 
---- 



NAME: C.N.R.L.  
QROJEn: C.N.R.L. 

HORSESHOE /"" NO.: 
I 1 1 I I i 

11 

STATION NAME 

I 

MAP SHE€T 

PROVINCE 

TYPE OF SURVEY 

MONUMENT TYPE 

DATE PLANTED 

FIELD BOOK NO. 

AIR PHOTO NO. 

INSTRUMENT 

Horses hoe 

82-6-1 5 I 
DATE 

LATITUDE 

LONGTITUDE 

UTM NORTHINGS 

UTM EASTINGS 

B.C. . 

DOPPLER 

IRON POST 

MAY 1979 

I ZONE 
I ELEVATIONS JMR-1 
1 LEVELING METHOD 

2/4/79 I I 
49 55 37.300 

114 44 34.700 

5 532 740.96 I 
1 

662 007.42 1 i 
I I 

DOPPLER I I I 
DESCRIPTION: Iron post 10 km south o f  the highest  po in t  on the Horseshoe Ridge, 20 km south- 

e a s t  of Sparwood and 3 km north e a s t  of the Line Creek and south  Lone Creek 
convergency accessed by the hel icopter .  # 

LOCATION: 

SURVEYOR A.B. MIKES DATE 2/4/79 FOR ADDITIONAL INFORMATION 
SKETCH AND PHOTOGRAPH 
SEE OTHER SIDE 

---- ------ 



"APPENDIX 0" 

STATION PICTURES 



I N T E R - O F F I C E  C O R R E S P O N D E N C E  

Date  APRIL 24, 1979 

To CROWS NEST RESOURCES LIMITED (C.N.R.L.) 

From SHELL CANADA RESOURCES LIMITED 
SURVEYING SECTION 

S u b j e c t  PHOTOGRAMETRIC MAPPING PROJECT ( 1  978) 
FERNIE - SPARWOOD AREA - S.E.  BRITISH COLUMBIA 

1. To f a c i l i t a t e  e v a l u a t i o n  o f  e x i s t i n g  and p o t e n t i a l  c o a l  r e s e r v e s  i n  
t h e  Fernie-Sparwood a rea ,  C.N.R.L. t o g e t h e r  w i t h  S h e l l  Canada Resources 
L i m i t e d  dec ided  t o  map approxmate l y  165000 a c r e s  a t  a map s c a l e  o f  
1:5000 i n  an a rea  r o u g h l y  50 m i l e s  n o r t h  and 30  m i l e s  s o u t h  o f  Sparwood, 
S.E. B r i t i s h  Columbia. A p p r o x i m a t e l y  30000 a c r e s  w i t h i n  t h i s  b l o c k  
was t o  be mapped a t  a s c a l e  o f  1 : Z O O O .  A l l  mapping was t o  be produced 
u s i n g  p h o t o g r a m e t r i c  t e c h n i q u e s ,  as o u t l i n e d  on t h e  f l i g h t - l i n e  i n d e x  
map; e n c l o s u r e  #l. 

2. The c o n t r a c t  was awarded t o  N o r t h  West Survey  C o r p o r a t i o n  (Yukon) L i m i t e d ,  
Edmonton, A l b e r t a ,  as a r e s u l t  o f  c o m p e t i t i o n  b i d d i n g  w i t h  t h r e e  o t h e r  
f i r m s ,  and i n  accordance w i t h  s p e c i f i c a t i o n s  o u t l i n e d  by C.N.R.L. and 
S h e l l  Canada Resources L i m i t e d ;  a copy o f  w h i c h  i s  enc losed .  To produce 
t h e  photographs  a p p r o x i m a t e l y  320 l i n e - m i l e s  were f l o w n  u s i n g  N o r t h  West 
Survey  a i r c r a f t  equ iped  w i t h  a W i l d  RC-10 Caiiiera. The f i l m s  and p r i n t s  
were processed on t h e  Kodak Versamat P rocesso r .  

The p h o t o g r a i i i e t r i c  b r i d g i n g  was produced on t h e  W i l d  A-8 Autograph w i t h  
Cybernex D i g i t i z e r  i n t e r f a c e d  t o  a Nova I 1  Coiilputer System. The c o -  
I j r d i n a t e s  o b t a i n e d  were a d j u s t e d  by  t h e  space-14 a d j u s i i i l c n t  program. 
Ground c o n t r o l  was p r o v i d e d  by S h s l l  Canada Resources L i r i i i  t e d  a s  d e s c r i b e d  
i n  t h e  5ui-vey C o n t r o l  Repor t .  

The r m n u s c i p t  c o r : i p i l a t i o n  was p toduced on W i l d  6-8 and K a l i e o  Stereo  I 1  
p i  o t t i n g  ins t r i l i i i i .n ts .  

3. i l o r t h  Iv'est Surveys produced a p p r o x i m a t e l y  64 S c r i b e d  map shee ts  a t  t h e  
1:ZOOO s c a l e ,  68  s c r i b e d  map s h e e t s  a t  t h e  1 :5000 s c a l e  and a s e n i i - c o n t r o l l e d  
mosa ic  a t  1:20,000 was produced o f  t h e  e n t i r e  ar:a f l own .  

The t o t a l  c o s t  o f  t h e  work  p r o j e c t  was $3S8,000 i n c l u d i n g  y round c o n t r o l  su rveys .  

D.C.  Poulsom 

DCPbp 

A t tachmen t :  



, . '  ._ 
*. 

SHELL CANMA RESOURCES LIMITED 

on beha l f  o f  

CROWS NEST RESOURCES L I M I T E D  

Request  f o r  P r o p o s a l s  

FOR 

Aerial Photography,  A e r o t r i a n g u l a t i o n  
and Topographic  Mapping 

i n  
The  Crowsnest Pass  - F e r n i e  Areas  

of B r i t i s h  Columbia 

S h e l l  Canada Resources Limi ted  
400 - 4 t h  Avenue, S . W . ,  
C a l g a r y ,  A l b e r t a .  



INLiEX 

A. DESCRIPTION OF WORK 

B. PROPOSALS 

C. OhVlERSHIP 

D. FAULT IN WORK 

E, TECHNICAL SPECIFICATIONS 
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2 .  G e n e r a l  S p e c i f i c a t i o n s  f o r  A e r i a l  Fho tography  - 1978.  
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A .  D1:SCI~II’TION 01’ WOIIK 

The work t o  be  done  u n d e r  t h i s  c o n t r a c t  c o n s i s t s  

g e n e r a l l y  of a e r i a l  pho tography ,  a e r i a l  t r i a n g u l a t i o n ,  compila-  

t i o n  and p r o d u c t i o n  of  t o p o g r a p h i c  maps i n  t h e  Crowsnest  P a s s ,  

F e r n i e  a r e a s  of  B r i t i s h  Columbia. 

The work i n c l u d e s  t h e  f o l l o w i n g :  

1. A e r i a l  Pho tograph  s u i t a b l e  f o r  t h e  p r o d u c t i o n  of 1 :5000  

t o p o g r a p h i c  maps w i t h  a 5 metre c o n t o u r  i n t e r v a l .  T h e  

area t o  b e  cove red  by t h i s  photography i s  o u t l i n e d  i n  

a s o l i d  b l a c k  l i n e  on t h e  a t t a c h e d  1 :50 ,000  maps. ( R e f e r  

t o  s e c t i o n  3 of  t h e  a t t a c h e d  s p e c i f i c a t i o n s j .  

2 .  A e r i a l  Photography s u i t a b l e  f o r  t h e  p r o d u c t i o n  of  1:2000 

t o p o g r a p h i c  maps w i t h  a 2 .5  metre c o n t o u r  i n t e r v a l .  The 

a r e a s  t o  be  covered by t h i s  pho tograph  i s  o u t l i n e d  i n  

---------- on t h e  a t t a c h e d  1:50,000 maps (Refe r  

t o  s e c t i o n  3 of  t h e  a t t a c h e d  s p e c i f i c a t i o n s ) .  

3 .  Photogrammetr ic  Mapping t o  a s c a l e  of  1:5000 w i t h  a f i v e  

metre c o n t o u r  i n t e r v a l  w i t h i n  t h e  a r e a s  o u t l i n e d  by 

emaaaamaaarmm II on the a t t a c h e d  1:50,OOO maps. 

4 .  P h o ~ o ~ r n i ~ n e t r i c  Napping t o  a s c a l e  of  1:ZOOO w i t h  a 2 .5  

metre c o n t o u r  i n t e r v a l  w i t h i n  t h e  a reas  o u t l i n e d  by 

-- - - - -- - - on the a t t a c h e d  1 :50 ,000  maps. 

5. P r o d u c t i o n  of a s e m i - c o n t r o l l e d  p h o t o  mosaic  a t  a s c a l e  

of 1:20,000 from t h e  a e r i a l  p h o t o g r a p h s .  

6. R e p r i n t s  of b o t h  s c a l e s  of a e r i a l  p h o t o g r a p h s  a t  s o o n e s t  

p o s s i b l e  d a t e .  



1. Areas o u t l i n e d  In-- - - - - - o n  tlic 

a t t a c h e d  1:50,000 maps w i l l  n o t  be  mapped and s h o u l d  

n o t  be c o n s i d e r e d  i n  y o u r  p r o p o s a l  e x c e p t  f o r  a e r i a l  

pliotograpliy and 1 :5000 mapping ground c o n t r o l  r e q u i r e -  

inen t s . 

2 .  111 areas where 1:2000 and 1:5000 mapping o v e r l a p ,  t h e  

1:ZOOO mapping s h a l l  p r e v a i l  - i t  s h o u l d  n o t  b e  compiled 

twice. T h e  I :ZOO0 maps s h o u l d  be p l i o t o g r a p l i i c a l l y  re- 

d u c e d ,  t h e  odd c o n t o u r  i n t e r v a l  e l i m i n a t e d  and t h e n  made 

c o n t i n u o u s  w i t h  t h e  1:5OOO mapping. 

B. PROPOSALS: 

P r o p o s a l s  a r e  t o  i n c l u d e :  

1. t y p e s  of i n s t r u m e n t a t i o n  

2 .  proposed methodology. 

3 .  proposed vorlr s c l i cdu le .  

4 .  proposed s u b c o n t r a c t o r s .  

5. c o s t  breakdown a s  p e r  each  i t c m  o f  t h e  i l c s c r i p t i o n  of IJork.  

Proposals must be r e t u r n e d  t o  S h e l l  Canada Resources  

Limited by l~~-noon-o11~~~iay~5;1378.~~drrtssci+tor 

tlr. D. I lendcrson,  
S h e l l  C e n t r e  - lbn. 2002, 

C a l g a r y ,  A l b e r t a  T 2 P  OJ4 
4on - / , t i l  r2vcnur:, s .N. ,  
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C. OWNERSllIP 

A 1 1  d a t a ,  m a t e r i a l s ,  c t c .  r e s u l t i n g  from t h e  

work, as  w e l l  a s  a l l  d a t a  and mater ia ls  s u p p l i e d  t o  t h e  

c o n t r a c t o r  s h a l l  be  t h e  p r o p e r t y  o f  S h e l l .  T h e  c o n t r a c t o r  

s h a l l  see t h a t  a n y  d a t a  o r  m a t e r i a l s  u s e d  on h i s  p r e m i s e s  

s h a l l  b e  p r o p e r l y  s a f e g u a r d e d  and h e  s h a l l  s h i p  them p r o p e r l y  

i d e n t i f i e d  and packaged t o  S h e l l  a t  t h e  end of t h e  p r o j e c t  or 

when i n s t r u c t e d  t o  d o  so .  

T i t l e  t o ,  any  c o p y r i g h t  i n  r e s p e c t  of  a i r  p h o t o  

n e g a t i v e s ,  t r a c i n g s ,  f i e l d  n o t e s ,  maps and o t h e r  i n f o r m a t i o n  

deemed t o  b e  of u s e  to S h e l l  and f o r m i n g  p a r t  of t h e  work 

cove red  by t h i s  agreement  shall v e s t  i n  S h e l l .  

The c o n t r a c t o r  s h a l l  d e l i v e r  t o  S h e l l  s u c h  material  

and i n f o r m a t i o n  in a c c o r d a n c e  w i t h  i n s t r u c t i o n s  i s s u e d  by S h e l l .  

D .  FAULT I N  WORK 

Should S h e l l  d u r i n g  t h e  t e r m  of  t h e  p r o j e c t ,  d i s c o v e r  

work c a r r i e d  o u t  by t h e  c o n t r a c t o r  t o  b e  f a u l t y  and such  f a u l t y  

work i s  c l e a r l y  the r e s p o n s i b i l i t y  of t h e  c o n t r a c t o r ,  such  work 

s h a l l  f o r t h w i t h  b e  remedied by the ConLrac to r  a t  h i s  own expense.  

E. TECHNICAL SPECIFICATIONS 

1. G e n e r a l  

Eacli b i d d e r  s h a l l  submi t  p r o p o s a l s  d e t a i l i n g  methods 

and equipment t o  be  used and work s c h e d u l e s  t o  b e  fo l lowed  

f o r  e a c h  p r o j e c t .  T h e  mapping c o s t  f o r  cach  p r o j e c t  s h a l l  

b e  b roken  down f o r  each  p h a s e  of t h e  work, and a comple t ion  

d a t e  f o r  each p r o j e c t  g i v e n .  
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The I n s p e c t o r  of a l l  work done s h a l l  b e  t h e  Manager 

of  S u r v e y i n g ,  S h e l l  Canada R e s o u r c e s  L i m i t e d ,  o r  h i s  d u l y  

a u t h o r i z e d  r e p r e s e n t a t i v e .  The I n s p e c t o r  s h a l l ,  a t  a n y  t ime 

d u r i n g  t h e  p r o c e s s  of t h e  work, have  a c c e s s  t o  t h e  C o n t r a c t o r ' s  

p r e m i s e s  and may examine any  p a r t  of  t h e  work, m a t e r i a l s  or 

equipment .  

which i s  n o t ,  i n  h i s  o p i n i o n ,  i n  a c c o r d a n c e  w i t h  t h e s e  s p e c i f i -  

c a t i o n s  o r  h i s  i n s t r u c t i o n s .  

The I n s p e c t o r  may o r d e r  r e - e x e c u t i o n  of  a n y  work 

2 .  Ground C o n t r o l  

The e s t a b l i s h m e n t  of  a d d i t i o n a l  c o n t r o l  and t h e  t a r g e t i n g  

of  e x i s t i n g  and a d d i t i o n a l  c o n t r o l ,  s h a l l  be t h e  r e s p o n s i b i l i t y  

of  S h e l l  Canada Resources  L i m i t e d .  T h e  s u b m i t t e d  p r o p o s a l  s h a l l  

t a k e  i n t o  c o n s i d e r a t i o n  and s p e c i f y  t h e  c o n t r o l  r e q u i r e m e n t s  

o n l y  t o  s a t i s f y  t h e  mapping r e q u i r e m e n t s .  The c o n f i g u r a t i o n  o f  

e x i s t i n g  c o n t r o l  and l o c a t i o n s  of  a d d i t i o n a l  c o n t r o l  l o c a t i o n s  

w i l l  be  d e c i d e d  i n  mutua l  agreement  w i t h  s u c c e s s f u l  c o n t r a c t o r  

and S h e l l .  

3 .  A e r i a l  Photography 

The a e r i a l  photography s h a l l  b e  s u i t a b l e  f o r  t h e  pro- 

d u c t i o n  of t o p o g r a p h i c  maps a t  s c a l e s  of  I :5000 w i t h  5 metre 

c o n t o u r s  i n  t h e  d e s i g n a t e d  a r e a s  o r  1:ZOOO s c a l e  w i t h  2 . 5  m e t r e  

c o n t o u r s  i n  d e s i g n a t e d  a r e a s .  (Note any a r e a  s h a l l  n o t  b e  

mapped a t  b o t h  s c a l e s  if a r e a s  o v e r l a p  t h e  1:ZOOO sh311 govern  

i n  t hese  a r e a s ) .  

The a e r i a l  photography s h a l l  b e  c a r r i e d  o u t  i n  conform- 

a n c e  w i t h  t h e  "General  S p e c i f i c a t i o n s  f o r  A e r i a l  Photography - 
1978" a s  i s s u e d  by A l b e r t a  Energy a n d  N a t u r a l  Resources ,  a copy 

of w l i l c l i  is a t t a c h c d .  

The photography f o r  each  p r o j e c t  s h a l l  b e  f lown i n  May 

o r  e a r l y  J u n e  t o  a c h i e v e  h i g h  c o n l r a s t  imagery. 



Your submiss ion  r o r  e x h  p r o j e c t  s h a l l  s p e c i f y  t h e  

proposed f l y i n g  d a t e s  and s c a l e ( s )  of pho tography  t o  be  u s e d ,  

and sha l l  i n c l u d e  a copy of the el lc losed i c d e x  w i t h  t h e  pro-  

posed l o c a t i o n s  of f l i g h t  l i n e s  f o r  a e r i a l  pho tography  c o v e r i n g  

t h e  mapping a r e a s  added. 

A e r i a l  pho tography  s h a l l  be  o b t a i n e d  u s i n g  a C a t e g o r y  A 

s t a n d a r d  w i d e  a n g l e  s u r v e y  camera w i t h  a normai f o c a l  l e n g t h  of 

152 m ,  on panc romat i c  f i l m ,  Kodak 2405 o r  e q u i v a l e n t ,  exposed 

behind a minus b l u e  f i l t e r  e x c l u d i n g  wave leng ths  s h o r t e r  t h a n  

450 nun.  N e g a t i v e s  shall be  exposed and p rocessed  f o r  a minimum 

d e n s i t y  r a n g e  of 1.1, w i t h  a n  a v e r a g e  g r z d i e n t  of 1 . 2  2 .l. 

Fi lm d i a p o s i t i v e s ,  on ,007 i n c h  t h i c k n e s s  e s t a r  b a s e ,  

and c o n t a c t  p r i n t s  of each  exposure  s h a l l  b e  produced.  A clear  

and l e g i b l e  i n d e x  map, s h o w i n g ' t h e  l o c a t i o n s  of  f l i g h t  l i n e s  

and t h e  pho to  c e n t r e  of e v e r y  f i f t h  p h o t o  of  e a c h  l i n e ,  s h a l l  

a l s o  b e  produced.  

A e r i a l  p h o t o  n e g a t i v e s ,  f i l m  r e p o r t s ,  i n d e x e s ,  d i a p o s i -  

t i v e s  and c o n t a c t  p r i n t s  s h a l l  b e  d e l i v e r e d  t o  t h e  I n s p e c t o r  

f o r  w r i t t e n  a p p r o v a l  of  c o n f o r m i t y  w i t h  t h e s e  s p e c i f i c a t i o n s .  

4 .  A e r i a l  T r i a n g u l a t i o n  and Numerical  Adju>Lment 

I n s t r u m e n t s  and p r o c e d u r e s  r a p a b l e  of p rcduc ing  p r e c i s e  

d a t a  f o r  e i t h e r  a n a l y t i c a l  o r  scmi - , i nn ly t i ca l  s e r i a l  t r i a n g u l a -  

t i o n  s h a l l  be  u s e d .  A t h r e e - d i m e n s i o n a l  photogrammetr ic  b l o c k  

a d j u s t m e n t  s h a l l  b e  c a r r i e d  o u t  on a n  e l e c t r o n i c  computer 

u s i n g  the program SPACE-M o r  e q u i v a l e n t .  The r o o t  mean s q u a r e  

e r r o r  on t h e  p o s i t i o n  of a l l  h o r i z o n t a l  and v e r t i c a l  c o n t r o l  

p o i n t s  used s h a l l  n o t  be  g r e a t e r  t h a n  30 u a t  p l a t e  s c a l e .  

T h e  r o o t  mean s q u a r e  e r ror  on t h e  photogrammetr ic  t i e s  s h a l l  

n o t  b e  g r e a t e r  t h a n  20 u a t  p l a t e  s c a l e .  
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TIIC r l n n l  O I I L ~ I I I ~  Trm Llic l i l ~ ~ k  ; 1 ~ 1 J i i r i ~ m c ~ 1 L  jir~ifiriim, 

a l o n g  w l t h  a I sa imsc r ip t  showing the l o c a t i o n s  of a l l  ground 

c o n t r o l ,  p a s s  and t i e  p o i n t s ,  s h a l l  b e  s u b m i t t e d  t o  t h e  

InspecLor .  T h i s  submiss ion  sha l l  c l e a r l y  i n d i c a t e  I_ b o t h  

a c t u a l  numbers and c o d i n g  numbers of a l l  s u r v e y  c o n t r o l  

monuments u s e d .  Approval  t o  p roceed  w i t h  t h e  work w i l l  be  

f u r n i s h e d  i n  w r i t i n g  when t h e  a d j u s t m e n t  i s  a c c p e t a b l e .  

5. Map D e t a i l s  

T h e  t o p o g r a p h i c  maps produced a t  a s c a l e  of 1:5000 

s h o u l d  g e n e r a l l y  d e p i c t  t h e  f o l l o w i n g  d e t a i l :  

a )  Contour l i n e s  a t  an  i n t e r v a l  of 5 m e t r e s  

l a b e l l e d  u p h i l l .  

b) A U n i v c r s a l  T r a n s v e r s e  Merca to r  Gr id  l a b e l l e d  on 

a l l  edges  a t  a s u i t a b l e  i n t e r v a l .  

c )  Major s t r e a m s ,  r i ve r s ,  l a k e s ,  e t c .  

d )  Pho to  C o n t r o l  P o i n t s .  

e) Major v e g e t a t i o n  s p e c i e s  o u t l i n e s .  

T h e  t o p o g r a p h i c  maps produced a t  a s c a l e  of 1:ZOOO 

shou ld  d e p i c t  a 1 1  of t h e  above,  p l u s  a l l  d i s c e r n a b l e  f e a t u r e s ,  

man-made or  n a t u r a l .  

6 .  P h o t o  D e t a i l s  

The a e r i a l  pho tograph  c o p i e s  s h o u l d  b e  produced w i t h  

photo  i d e n t i f i a b l e  p o i n t  marked w i t h  a c r o s s  h a i r  on t h e  pho to  

a t  a minimum of a 500 metre i n t e r v a l .  These  p o i n t s  shou ld  b e  

c l e a r l y  i d e n t i f i a b l e  on t h e  pho tograph ,  no rma l ly  road i n t e r -  

s e c t i o n s ,  r o c k  o u t c r o p s ,  e t c .  w h e r e  p o s s i b l e .  C o o r d i n a t e s  i n  

UTM n o r t h i n g ,  f a s t i n g  and e l e v a t i o n  s h o u l d  b e  l i s t e d  and 

indexed  t o  each  pho to .  



LEGEND 

FLYING FOR MAP SCALE 1:5 000 

------- FLYING FOR MAPSCALE 1:5000 
WITH GROUND CONTROL FOR 1:5 000 

- - . . - - - - ~~ 

& PHOTOGRAMMETRIC MAPPING 
IN SCALE 1:5 000 WITH 5 METRE 
CONTOUR INTERVALS 

FLYING FOR MAPSCALE AND 

WITH 2.5 METRE PHOTOGRAMMETRIC 
MAPPING IN 1:2 000 SCALE WITH 2.5 
CONTOUR INTERVAL (ON STEEP SLOPES 
AND HEAVILY TREED AREA'S BE DROPPED 

.ACCORDING TO PRIORITY SET BY SHELL). 

---------- GROUND CONTROL 1:2 000 

WHERE 1:2 000 SCALE PHOTOGRAMMETRIC 

GRAMMETRIC MAPPING SHOULD BE DONE 
1:2 000 SCALE MAPS SHOULD BE REDUCED. 
1:5 000 AND ALTERNATE CONTOUR SHOULD 
BE DROPPED. 

MAPPING IS DONE 1:5 000, SCALE PHOTO- 

NOTE: 

PLEASE NOTE FILE CHANGES MADE 
MAPS NOW FILED IN: 

vs24 - LOWER FLA~HEAD 
VS24A - UPPER FLATHEAD 
VS24B - CROWSNEST 
VS24C - FORDING RIVER 
VS24D - TORONADO 

v5-24-E 
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A 1 1  a e r i a l  p h o t o f , r a p l ~ y  f l o w r i  by and f o r  the Resource  E v a l u a t i o n  and 
p l a n n i n g  D i v i s i o n  of A l b e r t a  Cncr{;y and NnLural R e s o u r c e s ,  h e r c a f  t e r  c a l l e d  
t h e  Depar tmen t ,  s h a l l  meet t h e  f o l l o w i n i :  s p c c i f l c a t i o n s .  
th.lt t h e s e  s p e c i i i c a t i o n r ,  a r c  L O  Iic c o n s j d c r c t l  t h e  m i n j m i i m  a l l o w n h l c  and  t h a t  
any improvement on ~ l i c in  may be m a d e ,  S O  l o n g  a s  tile end  p l i o t o ~ r a p f i i c  p r o d u c t  
" iects  s p e c i f i c  p r o j e c t  r e q u i r c m r n t s .  For Lhe p u r p o s e  of  t h e s e  s p e c i r i c a t i o n s ,  
t h e  word " s l i a l l "  i n d j  caLcs a ninndatory requircrnenL a n d  " s l iou ld"  i n d i c a t e s  a 
d e s i r a b l e  r e q u i r e m e n t .  

I t  i s  u n d e r s t o o d  

1.1 

1.2 

1.3 

c a l i b r a t i o n  _ _ - - -  
The camera ,  m n ~ a z i n e ,  f i l t e r  and canicra p o r t  g l a s s  s h a l l  be 

t c s t c d  arid c n l i b r n L c d  by tlic i j a t i o n a l  R e s c , x c h  C o u n c i l  and  s h a l l  
meet s t a n d a r d s  Tor J Category  A caiiiera f o r  a e r i a l  s u r v e y  pho to -  
g r a p h y ,  thc operation of  t h e  cmncra s h a l l .  b c  i n  a c c o r d a n c e  t o  r a r t  
I, Equipment and C a l i b r a t i o n ,  I C h s  s p e c i f i c a t i o n s .  Yea r ly  c a l i h r a -  
Lion t e s t s  s h a l l  b e  m d e  by N I K  on the c o m p l e t e  o p t i c a l  u n i t ,  JS i t  
s h a l l  b e  u s e d  s u b s e q u e n t l y  f o r  a c r i . a l  pho to j i r aphy .  C o p i e s  of t h e  
N R C  c a l i b r a t i o n  r e p o r t  f o r  0 1 1  c:mcras,  f i 1 . m  p l a t t e n s  and j i13ss p o r t s  
s h a l l  be  s u h m i t t c d  t o  t h e  DcparLmenL, p r ior  t o  Lhe u n d c r t a k i n g  of any 
pho t o g r a p l i i c  p r o  j r c t s f o r  tl: i~s Ucpar tnien t . 

?lie c31iler-a i h t a  p a n e l  s h a l l  Irc p l i o ~ o ~ ; r ; i ~ , i ~ i c n l l y  r e c o r d e d  a t  the 
t i i i i c  of c n c l ~  exposure. L i g h L i n g  of tlie p~11:el s h a l l  b e  a d j u s t e d  t o  
suit the f i l m  s p e e d .  

Tlic c l o c k  s i i n l l  r c c o r d  Grcrlir%,fclr ficail T i i r e  d u i - i n g  t l ~ c  f l i c l i t .  
The a l t j n i e t c r  r e a d i n g  recoi-dcd s l i n l l  b e  s c t  t o  ii[;ree w i L l i  t h e  c a l  il>i-,?Lcd 
n l t i m c t c r .  
L h C  Calll<!ra opcr"l-or.  

l'hc cxposure coi i i i ter  si1ou1.d a g r e e  w i L h  clic c o u n t e r  seen by 



I,' . 
1.4 

1.5 

1.6 

I~loi~iiLiii~; - - - -  
'111~ c:iiiier:i ! ; I i ; i l l  I I C  1iiniIIiLcd v c r t i c n l l y  j i l  1 . 1 1 ~  a i r c r a f t  a n d  

o r i c n t c d  s o  t l i a t  ~ l l e  f i l i n  t r : i i isport  ovcr  t h e  f o c a l  p l ane  i s  i n  
the d i r e c t i o n  of f l i g h ~ ,  

liic camera sIia11 be  i s o l a t c d  froiii Llie v i b r a t i o n  of t h c  a i r -  
c r a f t  by a s u i t a b l ' e  mount. 
be rcduccd t o  a l e v e l  which do r s  n o t  s i p i i . f i c a n t l y  a f f e c t  r c s o l v i n c  
power a t  tlle s h u t t c r  r p e c d s  used. 
c a t i o n s ) .  

Angular  v.ibr;l t jon of tlic camera sh311 

(SCC S e c t i o n  1.2.4 of  1CA.S s y c c i f i -  

P r o v i s i o n  s l i a l l  b e  made f o r  l e v e l ~ l i n g  the cI?n?ra i n  f l i g h t  and  
colnpensatjng f o r   lie c rab  o r  tlie a i l - c r a f t .  

Camera P o r t  G l a s s  - - - - - - - - - 
flit camera s l i a l l  b e  mounted h d i i n d  a camera p o r t  g l n s r .  'Ilic 

camera p o r t  g l a s s  sli;il.l iileet tlie d e v i a t i o n  r e q i i i r e w n t s  of S c c t i o n  
1 . 2 . 3 . 7  of ICAS r ;pccj . f icnt j .ons.  
be  k e p t  c l e a n  2nd Tree of s c r a l c l i e s .  

T e y  c r a t ti re 

'Ihe p o r t  g l a s s  i n  t h e  a i r c r a f t  s h a l l  

- - _ - -  
'Ilie ~amei ' i i  con;part:nc?nC ~ 1 1 ~ 1 . 1  be  ni;iintained a t  a t c n ~ p c r a t u r e  of 

l S o C  ? 10°C. Tenq>crnturr v a r i a t i o n ?  sh;11~1. n o t  cs.xcccd 4 tlirm!;liout 
a l l  p o r t i o n s  of tlie caiiici-a 1i11crc tc i i ,pcra turc  va r i , ? t ions  m i g h t  afTecl: 
e i t h e r  the sllnrpricss o r  i i iet~ric p r o p e r t i c s  of flie image. 

0 

2 . 2  FilLel-s _ - - -  
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5.3 

5 . 4  

711c nvcraj:r. j ; r a t l I c n ~  f o r  c o l o r  rinuI!;jonr: ~ ; l i n I . l .  1n11 i n  t h e  r:iiij;c 
a s  s p e c i f i e d  Iry tlic a ianulnc tuscr .  
of  t l ic  ~ I ~ r c c  dye In).L?Js s1i;ll.l be c o i n c i r l c n t  o r  s o  n e a r l y  s o  a s  t o  r e t a i n  
b a l a n c c  o v e r  the exposure range. For c o l o r  T.. I<,  e m u l s i o n s ,  tlle I. R .  
s c n s j t i v c .  l a y e r  s h a l l  b c  .35  Log I. 5 .05 ,  less  s c n s i t i v e  t h ~ n  thc a v e r a g e  
cf t l ic  Lwo r e i n a i ~ ~ i , n g  d y e  3.ayers. 

For LI-IIC c o l o r  miilsjoiis, tlie j : r a d i c n t  

A l l  a e r i a l  f i 3 . m  T l o w n  by and Tni- the I)cp; i r t rncnt ,  s l i n l l  bc psoccss(!il 
i n  a c o n t i n u o u s  p r o c r s s i n g  mncl l i .nc .  Pcrmancncy o f  tllc p l ~ o ~ o g r . ~ p l i i c  image 
s h a l l  h e  tlic b c s t  i;liicii c n n  b e  o b t a i n e d  by  s t a n d a r d  p r o c e s s i . n g  p r o c e d u r e s  
and s h a l l  I)r o f  nrcl i i .vnl  q i i n l i t y .  
tlrs.l.r;iI)l c t o  ii:;e n proccssJiij; ~ c c l i t i i r ~ i ~ c  r t L 1 l c . r  t l ~ a n  n c.onL'inriou.5 procc.qsjriG 
niacl i jnc,  ~ i i c  s t i i ~ a l ~ i l  i t y  or  thc ~ i ~ o c e : ; s i ! i g  t c c h n i q i l c  s h a l l  be c s t n b l i s h c d  
t o  tlic s a t i s f a c t i o n  of the Dcpal-Liiient, p r i o r  t o  b i d d i n g .  

IT f o r  some s p e c i a l  reason  i t  seems 

A p i - o c c s s l n g  rrjiorL s l i n l l  b c  c o i i i p l ~ r c d  f o r  every  r o l l  of f i l m  pro- 
c e s s c d ,  g i v i n g  tlie f o l l o v i n ~  i n f o i - m a l i o n :  

I. .  
2. l l c v r l o p c r  - t y p e  i iscd.  
3.  F i x e r  - t y p c  u s c d .  
4 .  
5 . .  P r o c c s s i n g  s p e e d  - i n  f c c t  p e r  m i n u t e .  
6. P r o c e s s i n g  p n t l i  l c i i g t l i .  

I:quipinciit - innni i f . ic turcr  2 n d  inoilel. I iscd.  

TriiipcraLure - i n  d e g r e e s  F.i l ircnlicit  

Tire p r o c e s s i n g  I - cpos t  sI in11 be c l c l i v r r r d  j.ii c o n j u n c t i o n  x i t h  t he  
proccs:;cd r o l l ( s ) ,  and inay r r l c r  t o  moi-c t i i n n  one 1-011 a s  l o n g  a s  pro- 
c e s s i n g  rqti ipincnt and conditions a1-c t h e  sai,ic f o r  c v c r y  r o l l .  



... 





Oor C i l i n  copy or a 1"--'1 iiillc i n d e x  III:~]) s l i n l l  1 1 r  s u p p l i e d .  
liic inrlcx iiiop s h a l l  be  d i - m i i  i n  n c c o r d n i ~ c c  w i L h  ~ I I C  ~ L L ~ C ~ I C ~  

~ n n i p l c .  



CROWS NEST RESOURCES LIMITED - EXPLORATION 
SHELL CANADA RESOURCES LIMITED - SURVEYING 

GROUND CONTROL SURVEY AND PHOTOGRAMMETRIC MAPPING 
SOUTHEASTERN B R I T I S H  COLUMBIA 

DISTRIBUTION OF AFE 24670: UNDIVIDED COSTS 

ON THE BASIS OF HOLDING ACREAGES 
TO PROJECTS AND GROUPS OF LTCENCES 

*HOLDINGS/PROJECTS 

NORTH BLOCK=GROUP "NA" 

CENTRAL BLOCK NORTH 

HORESESHOE RIDGE 

LINE CREEK J . V .  

( C e n t r a l  Block T o t a l )  
(Group "CA") 
(Group "CB") 
(Group "CS") 

CROWN MOUNTAIN TOTAL 

(Group #31) 
(Group #32) 

CORBIN=GROUP #6 

(Coal Mountain) 
(Tent Mountain) 

MORRISSEY FREEHOLD 

LODGEPOLE-GROUP 8104 

LILLY BURT 

HARVEY CREEK TOTAL 
(Group #105 Renewal) 
(Remainder) 

CABIN CREEK=Group 6106 

TOTAL 

AFE 

4853A 

48515 

48513 

4851D 

48512 

48514 

485121 

48515 

485311 

4851T 

4851V 

24670 

ACREAGE 

7,840 

10,264 

6,532 

1,854 

(18,650) 
( 6,088) 
( 8,082) 
( 4,480) 

6,317 

( 3,117) 
( 3,200) 

1 ,760  

( 640) 
( 1,120)  

43,200 

3,345 

6,122 

7,307 
2,992 
4,315 

3,200 

97,741 

= 39,556ha 

$ COSTS 

8.0 29,440 

10 .5  38,640 

6.7 24,656 

1.9 I 6,992 

(19.4) (71,392) 
( 6 - 2 )  (22,816) 
( 8 - 6 )  (31,648) 
( 4.6) (16,928) 

6.5 23,920 

( 3-21 (11,776) 
( 3.3) (12,144) 

1.8 6,629 

( 0.7) ( 2,578) 
( 1.1) ( 4,051) 

44.1 162,288 

3.4 12,512 

6 .3  23,184 

7.5 27,600 
( 3.1) 11,408 
( 4.4) 16,192 

3.3 12,144 

1oo.o 368,000 

$3.77/acre  
* A l l  B.C. C o a l  Licences excep t  Morr i ssey  Freehold $9.30/ha 

1979-01-31 F. Martonhegyi D. Poulsom H. Hofer 
E x p l o r a t i o n  Surveying Finance Analys t  

J. J. Crabb 
Manager - Explo ra t ion  


